@,
o
o
=
o
=
»)
o

o
=

||k

Physical Property
Measurement System

Vibrating Sample Magnetometer (VSM) Option
User’s Manual

Part Number 1096-100, A3



Quantum Design
6325 Lusk Boulevard
San Diego, CA 92121

USA
Technical support (858) 481-4400
(800) 289-6996
Fax (858) 481-7410

Fourth edition of manual completed January 2008.

Trademarks
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U.S. Patents

4,791,788 Method for Obtaining Improved Temperature Regulation When Using Liquid Helium Cooling

4,848,093 Apparatus and Method for Regulating Temperature in a Cryogenic Test Chamber

5,053,834 High Symmetry DC Squid System

5,110, 034 Superconducting Bonds for Thin Film Devices

5,139,192 Superconducting Bonds for Thin Film Devices

5,311,125 Magnetic Property Characterization System Employing a Single Sensing Coil Arrangement to Measure AC
Susceptibility and DC Moment of a Sample (patent licensed from Lakeshore)

5,319,307 Geometrically and Electrically Balanced DC Squid System Having a Pair of Intersecting Slits

5,647,228 Apparatus and Method for Regulating Temperature in Cryogenic Test Chamber

Foreign Patents

UK. 9713380.5 Apparatus and Method for Regulating Temperature in Cryogenic Test Chamber
Canada 2,089,181 High Symmetry DC Squid System

Japan 2,533,428 High Symmetry DC Squid System



Safety Instructions

No operator-serviceable parts For continued protection against fire

are inside. Refer servicing to hazard, replace fuses only with same type

qualified personnel. and rating of fuses for selected line
voltage.

Observe the following safety guidelines when you use your system:

To avoid damaging the system, verify that the system power requirements match the alternating current
(AC) power available at your location. If the system has not been configured for the correct power
available at your location, contact your local service representative before you proceed with the system
installation.

To prevent electrical shock, verify that the equipment is properly grounded with three-wire grounded
plugs.

To prevent electrical shock, unplug the system before you install it, adjust it, or service it.
Do not spill food or liquids on the system or its cables.

Refer to the section titled “Safety Precautions” before you install or operate this system. Direct contact
with cryogenic liquids, materials recently removed from cryogenic liquids, or exposure to the boil-off gas,
can freeze skin or eyes almost instantly, causing serious injuries similar to frostbite or burns.

Wear protective gear, including clothing, insulated gloves, and safety eye protection, when you handle
cryogenic liquids.

Transfer liquid helium only in areas that have adequate ventilation and a supply of fresh air. Helium gas
can displace the air in a confined space or room, resulting in asphyxiation, dizziness, unconsciousness, or
death.

Keep this system away from radiators and heat sources. Provide adequate ventilation to allow for cooling
around the cabinet and computer equipment.

Refer to the manuals for the supplied computer and monitor for additional safety warnings and notices
before you operate the system.

Regulatory Information

o

(e]

This apparatus has been tested to the requirements of the EMC Directive 89/336/EEC.

This apparatus is defined as ISM Group 1, Class A and B equipment per EN 50011:1991 (industrial and
light industrial environment limits of radio frequency emission).

This apparatus has been tested to the requirement of the Low Voltage Directive 73/23/EEC.

See the EU Declaration of Conformity for additional regulatory information regarding your PPMS.

Quantum Design PPMS VSM Option User’s Manual, Rev. A3 iii

January 2008






C ONTENT S

Table of Contents

PREFACE
Contents and Conventions xvii
Pl INOAUCTION ... .eiiiiieceiie ettt et e et e e tt e e et e e eabeesabeeeabaeesabesentaeessseeensaeenreeenenes Xvii
P.2  Scope 0f the ManuUal .........cccueiioiiiiiiie et et e s e e er e e s b e e etaeeebeeenraeesens xvii
P.3  Contents of the Manual............cooiiiiiiiiiiiiee ettt st e Xvii
P4 Conventions in the Manual ............cceevieriieiiieiiiieiieiieieseeseesne e ere e e steeseresaesebeesseessaesseens Xviii
CHAPTER 1
Introduction to the VSM OPtion .....ccueiciveicicricssnicssnicssssicssssscssssesssssssssssssssssssssssssssssssans 1-1
0 S 513 (014 1317 51 ) DO OO OSSO SOUI 1-1
1.2 OVerview of the VSIM OPtiOn ......cuiieiiiiiiiieiiieeiie et esiee et sveeeteeestaeesaeeeseveessseesssaeessseesnseeens 1-1
L1.2.1  WHat Tt MEASUTIES .....eeueeiienieieitiete sttt ettt ettt sttt et see et sb e e st et eb e et esbeemtenaesbeeneenbens 1-1
1.2.2 Notable Features of the VSM SyStem.......ccceevieriiriiriieiieiieieesite sttt 1-1
1.3 Theory Of OPEIation........c.cccuieiuieriieriieiiierie ettt et et e stte et e ete et e bt e stesbtesatesnteenseebeesseesseesneesnees 1-2
1.4 Safely PreCaULIONS......cccviiiiieiiieeiieeeteeette et eeeiteestte e s teeeteeesebeessbaeestaeessseeesseessseeessaeensseessseenns 1-4
R B Y Y. 1 1< USRS 1-4
Li.2 CTYOZEIS ettt ettt ettt ettt ettt et ettt e bt e sttt e bt e s ate e s bt e e sabeesabeeeabeeeeabeeebbeenateesabeeesabeeensee 1-5
R T S <ot 5 (031 USSR 1-6
1.4.4 Lifting and Handling............cceevviiviiiiiiiieiie ettt esraeseresereesbeesbeessaesevesenas 1-6
1.5 Contacting QuUantum DESIGN........cccveevuierriiriierieiieeteereesre et e seeseesreeseeseesseesseesssesssesssesssessees 1-7
CHAPTER 2
Installing and Removing the VSM OPLion .......eecccccvericsscsnricsssnsnccssssssscsssssssessssssssssssnssss 2-1
2.1 INEEOAUCTION ... .eiciiieceiie ettt ettt ettt e et e e et e e et e e etbeesabeeebaeesaseeensaeesaseesaseeensseeensesesneas 2-1
2.2 Initial Installation of the Hardware and Software...........c.ccccvieviiiiiiiiciiccec e 2-1
2.2.1 Install the Modular Control System and CAN Network Adapter............cccceeeeveerveennnenns 2-3
2.2.2 Insert the Control Modules (4101-150 and 4101-100) ......cceeevuiieeiieecreeeeieeeree e 2-4
2.2.3 Prepare the PPMS for Option Installation ............cccceerieiiieiiniiieneeneesee e 2-4
2.2.4 Install the Coilset PUCK ........cociiiiiiiii e 2-6
2.2.5 Insert the SAMPIE TUDE ......ccciiiiiiiieiieteceeee e re e ebeebe e ae e eaesenas 2-7
2.2.6 Mount the VSM Linear Motor TransSport ...........cvecvveeeerieerieereereeeieesieesieesieesseesnesnessnes 2-8
2.2.7 Complete the System CONNECLIONS ......ceeueeeurieiieriieriieniieeieeteeie et esteeseesseeseeeeeeeeeneeens 2-10
2.2.8 Install the VSM SOftWATE .......coeiiiiiiiieieeeesee ettt 2-10
2.2.9 Configure the VSM SYStemM......ccceevierieriiriieiieiieriiesieeseesreesreeseesseeseesssesssessseessesssaens 2-12
Quantum Design PPMS VSM Option User’s Manual, Rev. A3 \"

January 2008



Contents

Table of Contents
2.3 Reconfiguring the PPMS for the VSM Option.......c.cccoiiieiiieeciiiiiiieiieecree e eeveesveeeeveesvee e 2-14
2.3.1 Prepare for Re-InsStallation..........ccceeviierieiiieeciieiieieeieesieesee st sne e saeereebe e e e seesenesenes 2-14
2.3.2 Install the VSM Coilset Puck and Insert the Sample Tube..........ccceevievienieninnienennee. 2-16
2.3.3 Install the VSM Linear Motor TranSport..........cccccveeeciieeriieniiieenieesveeeieeeieeesveeevee e 2-16
2.3.4  CoNNECE the SYSLEIM ..eeuviiiiiiiiiiiieie et et eseeete e sre b e e beesreesteestaestbessaeesseasbeesseesssesssenenas 2-17
2.3.5 Activate the VSM OPtion ......cccueeriierierieiieeieeieeieeieesieeseeesieeseeesaesaeessessseesseeseesseesenes 2-17
2.3.6  Configure the VSM SYSTEIM.......cccuiiiiieriieiiieeiieeieeie ettt ettt e stesee et ebe b e s e sneeseees 2-18
2.4 Removing the VSIM OPtiON .....ccccviieciiiiiiieciieeiieeeieeeteesveeeteeesveesveeestaeesveeessseessseesssseesssenns 2-19
2.4.1 Prepare for REMOVAL.........cccueiiiiiiiiieiieeee ettt b e re e see e 2-19
2.4.2 Deactivate the VSM OPtiON.......cccveriierieiienieeiieieereesieesieesseeseeesnesneessesseesseesseesseessnes 2-22
2.4.3 Remove the VSM Linear Motor TranSpOrt..........cccveervieeciieeiieeiiieeeeeesveesveeeseveesveeanns 2-23
2.4.4 Remove the VSM Sample Tube and Coilset PucK ........c.ccvvevvievieniiencieiieeie e 2-23
CHAPTER 3
Sample Preparation and MoOUNTING........ccouiieiveicisrinisrcssssnessssnesssnessssossssncsssssosssssssssesses 3-1
T N 01 13 (04 1317 5[0 ) FO OO OO OU TP PP 3-1
3.2 SAMPIE PrOPEILIES ..eeeuviieieiieiiieeetieeite et e etee ettt et e et eesbeesbeeesebeessseeessseeesseeessseesssesansseenssesanses 3-1
3.2.1  SIZ€ AN SHAPEC.....iiiieiieiiecieeieeeee et ettt b e e beestaesraennaeenneenns 3-1
3.2.2  Errors from Radial Offset of Sample..........cccoviiiiiiiiiiiiiieeee e 3-2
3.2.3  Size 0of MagnetiC MOIMENT ......cccuuiiiiieiiieeiieeeteeeieeesteeeteeetteesereeeteeessseessseessseeessseesnseeans 33
3.3 MOUNING SAMPIES ....eveieiiieiiiieeiiiecieeeite et ee et e et e et e et eesteeesebeessseeesseeesseeessseesssesessseesssessnses 33
3.3.1 Sample Holder CONStIUCHION. ......c.eecuveriereieiieeieeieesieesteestesreeereesbeeseesseessaessnesenesssesssensns 3-3
3.3.2  Accurate Sample LOCAtION. .......cccuieiiiiriiiriieiieeie ettt ettt saee e 3-4
3.3.3  Sample Holder Variations.........cceeccuieiciieeiiieiiieeiieesieeeieeesiteesveeeveeeseveesseessaeessseessseeens 3-4
CHAPTER 4
Taking VSM MeaSUIEIMENLS ......cccerverrcssaresssanscssanssssssssssssssssssssssssssasssssnssssssssssssssssssssssssssses 4-1
o O 0115 o7 13 13 o) s DO OSSP PP 4-1
4.2 Overview Of VSM MEaSUICIMENLS .......ccceerieriierierieiieeieesteesteesteesseesseesaeeseeenseeseesseesseesseesnenns 4-1
4.2.1  SamMPIE CONLEIING......eeiviiriireereerieeseeseesreereereesseesseesseessressseesseasseesseesssesssesssessseassesssenns 4-1
4.2.1.1 The TouchdoWn OPeration.........c..cccveeueeruieriereereerreeiseesreesseeseesseessessessseesseessaens 4-2
4.2.1.2 Scheduling Touchdown OpPerations .............cecceerueereerienienieeieeieenieesieesiee e seeens 4-2
4.2.2 VSM Measurement Process: Synchronous Detection ............cceevevveeieeciiecriecieenieenieeneens 4-3
4.2.3 Immediate Mode and Sequence Mode...........ccevveriiiciieiienienieree e 4-3
4.3 Installing @ SAMPLE.......ceeviiriiiiieieeieert ettt ettt estaestaesebeesseebe e saessaessneesseenseenseenseens 4-4
4.3.1 Attach a Sample and Measure the Sample Offset..........ccecveeriiriiiiiiiiiiiieceeeee 4-4
4.3.2 Activate the VSM Option and Control Center...........ccoeevvevreerieereeseesrenreereesreesseesseesenens 4-5
4.3.3  Install the SAMPLE .....eevviiiiiiieeie ettt ettt e see e ssreess e eseessaessaessnesnseens 4-6
4.4 Taking Immediate-Mode VSM MEaSUIEIMENLS ........ccveerveeruierrerrerieeieeieenieesseesseessnessnessesnnes 4-12
4.4.1 Measure Command and VSM Measurement Dialog.........c.ccccceeeeiieiciiiiiiiiniiiieeciiens 4-12
4.4.2  Setting Up @ MEASUICIMNENL. .......cccveerrieeiieeriieeiieeseteesseesssreesseesseessseessseesseeassseessseennses 4-13
4421 SEttiNGS TaAD....ooiiiiiieiieieeieeree ettt et ettt e st e ssseenseesta e saessaesnnesnseennas 4-13
4.4.2.2  CenteriNg Tab......cccuiiiiiiieiieieeie ettt st ettt e be e s e e e snteeanas 4-14
4423 Advanced Tab .....ocoooiiiiiiiee e s 4-15
4.4.3 Starting/Stopping/Pausing a Measurement...........cc.eceveeveerreerieeseesieesisesrneesseesseeseesnenens 4-16
4.5 REMOVING @ SAMPIC ......eeiiiiiiiiieiieriecieeie ettt ettt et e st e sbeeteestaesseessnesssesnseenseenseesseessns 4-17
vi PPMS VSM Option User’s Manual, Rev. A3 Quantum Design

January 2008



Contents

Table of Contents
CHAPTER 5
VSM HAaUrAWATE....ccvuericissseniecsssnniossssassecsssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssasssssans 5-1
5.1 TNITOQUCHION ...ttt ettt ea et e b et b e et e b e sbe et e sbeeste b ebeeaeeneene 5-1
5.2 VSM Hardware COMPONENLS .......ccuerverereereereereesseesseeseesssessseasseesseesseesseesssessesssesssessseessessseens 5-1
5.2.1  LiNEar TTANSPOTT ...eeveeiietieitieetieetieete ettt eet et esteesttesteesatesaseebeenbeebeenseesseesseesasesnseenseeseens 5-1
5.2.2  Storage Case for Linear Motor TransSport..........c.eccvevvereerieesreereereesreesieessesresnesseesses 5-3
523 COlSEt PUCK ..ttt ettt et 5-3
524 SAMPIE TUDE ....eeeiiieiieeie ettt ettt ettt et e e be et e e b e saeeenaeenteenseenseenseeseens 5-5
5.2.5  SaMPIE RO ...ttt et e e e et e et e e e nra e e ebeeenees 5-6
5.3 VSM Option USEI’S Kit ...ccuuieiiiieiieiiiieiiie et cieeeiteesteeeteeesveesbeeeteeesssaeessaeessseessseessssassssenans 5-7
5.4 Sample-Mounting StAtION ........cccvervierierireetieieestteseereeseesreeseesseesseesseesssesssesssessseessessseesssesseens 5-8
5.5 VSM ELECIIOMICS ....eteeueeiieiieiesiteie sttt et ete sttt et e s et et estees e e e e eaeeseeseeneensesseeneensesseensenseeneensenns 5-9
5.5.1 Preamp Cable ASSEMDIY ......c.cociiiiiiiiiiieeet et 5-9
5.5.2 MOtOr DIive Cable .....ccc.coiiiiiiiiiiiiieee ettt 5-9
5.5.3  VSM-—MOotOr SYNC CaADIE .....cueeriiiiiiiiiiieiieiteteeste sttt ereeve e esv e eeesiae b e sesessseesseesseens 5-9
5.5.4 Model CM-A (VSM Motor ModULe) .......cccvevieiiieiieiieiieniesiesie e e siee e s 5-10
5.5.5 Model CM-B (VSM Detection Module)..........cccveeeiieiiiieiiiieieeciee e eveeesvee v 5-10
5.5.6  Model 1000 (Modular Control SYSteM)........cccuevvuerveriueerrierrieriiesieseesreereesreesseesseesenenes 5-11
5.5.7 CAN Computer INterface Kit.........ccecirriieriiirieiieiireie e seesne e e 5-11
CHAPTER 6
VISIM SOFEWATE aeceiirirrnriicissrnniicssssnnicsssssnsesssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssnans 6-1
6.1 INEEOAUCTION . ...eiutiiiiiiiie ittt ettt et e s bt sb e st st et e b e e neeenbeenaeens 6-1
6.2  Overview of the VSM SOftWATE. .......ccouiiiiieieiieee ettt e 6-1
6.3 MultiVu Software APPLICAtION.......c.cccveeeiieiieiieiiertereestesteeaeeteeteesseessaesssessseesseenseeseesseesseens 6-2
6.3.1 MUIIVU BASICS ...oiiiiiiiiiiciiec ettt ettt ettt e et e e tae e sab e e etae e aveeeareeenes 6-2
6.3.2 VSM Commands in MUItIVU........cceeriiriiirieiieiie e sre e ere e eie et eseeesaessesssessseesseesseens 6-3
6.3.2.1 Activating the VSM Option and the Control Center............cceevvevververeervervenenens 6-3
6.3.2.2 Deactivating the VSM OPtiOn .......cccueeiiriieiiieiierieesieesiee st see ettt siee e 6-4
6.4 VSM DIropdOWn MENUS ......cccuieiieiieiieitieitie ittt et eie et esteesttesttesstesaaeenteenseenseeseesseesseesseesnneens 6-5
0.4, 1 VIBW .ttt ettt sttt a et e a et e et eh e et e et en e e te e st et e neen e e teene et e eteentenens 6-5
0.4.2  SAMPIE ..ecvvieiieciiecie ettt ettt et ettt e st e e e s b e et e et e et e et e e ateenaeenbeenseenseensaesaens 6-5
0.4.3  IMIBASUIC...cceeuviieeeiiieeeeiitteeestteeeeserteeeesttteeeaassseeeassssesasssseesasssseeeesssseesesssseeessssseesenssseeeensses 6-6
6.5  VSM CONIOL CONLET .....veiiutiieiiieeiieeciiiecieeeieeeeteeeieeestteeebeeesteeesaseesseeessseeessaeessseesssesssseessseens 6-8
6.5.1 VSM Control Center: COMPONENLS.........ccueerererrriirerreeeeeesreesseeesreesseeessseessseessssesssseesnes 6-8
0.5 1.1 TADS ettt ettt sttt st b e st et be et nees 6-8
LT B 211 117 ) 1 1R R PSP 6-8
6.5.1.3  VSM StatUis ATCa.....ceiiiiiieiieiieiieiient ettt ettt ettt et b e bt e st e satesatesaeeenteeteenbeens 6-8
6.5.2  VSM Control Center: TabS .........ccccveevieerieriieriiesiieniesteseesereeseeseeseesseessaesssesssesssesssesssenns 6-9
6.5.2.1  INStAll TAD....iiiiiiieiieccee ettt e e 6-10
6.5.2.2  Data File Tab .......ccoooiiiiiieiee ettt 6-10
6.5.2.3  SAMPIE TaAD...ccuiicieciiciecreeeeee et ra et raeenaeenns 6-12
6.5.2.4  AdVANCEA TaD.......ecovieiieiieiieiecte ettt sttt st s enre s 6-12
Quantum Design PPMS VSM Option User’s Manual, Rev. A3 Vii

January 2008



Contents

Table of Contents
6.5.3 VSM Control Center: "Measure" Button...........cccceeeeririrrierieieiereeiere e 6-13
6.5.3.1 "VSM Measurement" Dialog: BUuttons............ccccvevierieriieniieeieeieecieeieeieeseee e 6-13
6.5.3.2 "VSM Measurement" Dialog: Last Measurement..............cccecuvecueeneeesieeneeeneennenns 6-13
6.5.3.3 "VSM Measurement" Dialog: Settings Tab ...........ccccvvevverirenciieciieriereere e 6-13
6.5.3.4 "VSM Measurement" Dialog: Centering Tab .........ccccceevvevvieeiiieciieiieiieieseeneene 6-14
6.5.3.5 "VSM Measurement" Dialog: Advanced Tab............cccecceeiiriienienienienieeenenne 6-15
6.6 Overview of Sequence-Mode COmMMANAS ........c.cecueeriieriieriienierie sttt eee et seee e 6-17
6.6.1 Opening and Creating Sequence Files.........c.covvvviiiiiiiiiiiiiiie e 6-17
6.6.2 Using the Sequence Editor and Commands Bar...........cccccceevivevieneeniencienieeeeieeeeenn 6-18
6.6.3 Inserting Sequence COMMANAS..........cecieiierierierieeie et esieeseeeeeeteebe e esaeeseeeseeas 6-19
6.7 Sequence-Mode VSM "Adv. Measure" Command ...........ccoocueevueenieeneeniienienienie e eeeeseeeeees 6-19
6.7.1 Sequence-Mode "VSM Measurement" Dialog.........cccccverviiviieniienienieniesresre e eveenens 6-19
6.7.1.1 Sequence-Mode "VSM Measurement" Dialog: Settings Tab .........c.c.ccoeevvereennen. 6-20
6.7.1.2 Sequence-Mode "VSM Measurement" Dialog: Centering Tab ..............ccceunee. 6-20
6.7.1.3 Sequence-Mode "VSM Measurement" Dialog: Advanced Tab..........c.c.cceene.. 6-20
6.7.2 Summary: Setting up a Sequence-Mode VSM "Adv. Measure" Command................... 6-21
6.8 Sequence-Mode VSM "Center Sample"” Command ............ccceevveerierieecieesieenieesieeseeneeeneenenens 6-21
6.9 Sequence-Mode VSM “Moment vs. Field” Command ...........c.ccoecveveirriirenieenieenienieneeneenenne 6-22
6.9.1 Sequence-Mode VSM "Moment Versus Field" Dialog........c.cccccvveviieeciireiiienieeeieeenee, 6-22
6.9.2 Sequence-Mode VSM "Moment versus Field" Dialog: Setup Tab ..........cccccvveevveveenen. 6-23
6.9.2.1  Field Sequence SETNGS ........ccoeevierrierieriierierie e e et esieeseesaeessnessseesseesseeseensees 6-23
6.9.2.2  Field Control SEttings.........cccceeruierierieiieiieeieeie ettt e sieeseeeee et et enseesseesaeens 6-23
6.9.2.3  Data ACQUISItION SETINES.....cccvvierrieeiieeiiieeiieeieeereeerieeesreeereeesereesseeeseeessseeas 6-24
6.9.2.4  ApproxXimate FIeldS .........cccieeiriiiiiiiiieiie ettt seesene s 6-25
6.9.2.5  ESHMALEA...cccueiiiieitieiieeiieee ettt ettt ettt st sttt e teenaeen 6-26
6.9.3 Sequence-Mode VSM "Moment versus Field" Dialog: Advanced Tab.......................... 6-26
6.9.3.1  ConteriNg SEUNGS ......ecevierreerreerrieriereerreereesseesseesseesseesssesssesssessseessessseessesssesssenns 6-26
6.9.3.2  RaN@ING SENES ...eeovvererieiieiieiieiiereerieeseeseesteebesbeebeeseesseessaesssesssessseenseensenns 6-26
6.9.3.3 PPMS Data Logging SettingsS........c.ccevvueeriieriiiieriieirieesieesreeesteeesereesseeeeseessneens 6-26
6.9.3.4  AdVANCEA SEUINZS......cccvierieiietierierterreereereereesteesteestaessresssessseesseesseesseesseesseens 6-26
6.9.3.5  EXcitation Parameters. ..........cocevirieriiieiienieeieie ettt 6-27
6.10 Sequence Mode VSM "Moment vs. Temp." Command............cceeceervercirecreenieenieenieenreneenenens 6-27
6.10.1 Sequence-Mode VSM "Moment versus Temperature" Dialog .........cccccceevvierveencnenenen. 6-27
6.10.2 Sequence-Mode VSM "Moment versus Temperature" Dialog: Setup Tab.................... 6-28
6.10.2.1 Temperature CONtrol SETHNGS .........ccvververieeriieriieeieeieesiesieseesneesesseeseesseesseens 6-28
6.10.2.2 Data AcqUiSition SELHNES.....c.eecvieriierierierie ettt ettt st eeeeseeeneeens 6-29
6.10.2.3 ApPProX. TEMPEIALUIES. .....ccveeirieeriieerrieeitieerieeereeestreesreesseeessseessseessseeessseesseeans 6-31
6.10.2.4 EStIMAted......coouiitieieieiiee ettt sttt 6-31
6.10.3 Sequence-Mode VSM "Moment versus Temperature" Dialog: Advanced Tab............. 6-31
6.10.3.1 Centering SELINZS .....ceeeuireririeeirieeireeeeteeesteesreeeteeesreeeseeeseseeeseeessseessseesssseesseens 6-31
6.10.3.2 RaN@ING SEUNES ....cvverererireiriirieiiesieerieesteesaesreesreesseesseesseesssesssesssessseessessseessenns 6-31
6.10.3.3 PPMS Data Logging SEtiNgS........ccccceervrrirriieniieeieerieesieesieseessessessseesseenseesseens 6-31
6.10.3.4 AdVanCed SETNES......ccveriirieeiieieerieere et et eteeteete et et esseesseesseesaeesnseeseenseens 6-31
6.10.3.5 EXCitation Parameters..........coeoeririeiieiieieieciceee e 6-32
viii PPMS VSM Option User’s Manual, Rev. A3 Quantum Design

January 2008



Contents

Table of Contents
CHAPTER 7

VSM Architecture and Data StOrage........ceeeieeenseensnenssensssenssnesssesssncsssesssesssssssssssssessssses 7-1
7.1 INETOAUCTION ... eeutieieieiiie et et et et e ttesteete et e esbe e seesseesseesssessseasseessaessaesseesssesssesnsensseesseessennseesseens 7-1
7.2 ATCRITECIUIC. .. .eviiieiieiieieeiteit e st e et e ete et e bt e st e et e teesseessaessseasseesseesseessaesssesssesnsessseanseensensseensenns 7-1
7.2.1  SyStem File SIUCTUIE.....cccuiiiiiieiiieieett ettt ettt et ettt be e e e st e sateeaeeenseenseens 7-1
7.2.2  Software and Hardware COMMUNICAtIONS .......eeveevierieeriieniesreereereeseesieesseesseesssessnessnes 7-1
7.2.3  Software and Hardware StatUs...........cceccuereiiiiieiiieniierieenee e seesre e eseesseeseeesseessnesssesssens 7-2
T.2.3.1  VSM LOZ . iiiitieieeiieeeieetete ettt ettt sttt ettt sae st e eseesseesaensenseessenseeseensensas 7-2
7.2.3.2  EITOT COUNL..oiiiiiiiiiciiie ettt ettt ettt e et e e sve e et e e tbaeesbaeesaseesssaeenssaessseeensneas 7-3
7.3 VSM Data FIlES....cccuiiiiiiiiiiieiieeciie ettt ettt e et e et e e st e e etveessbaeessaeesssaesssaeensseessseesssseensseens 7-3
7.3.1  Data File HEAETS....ccuevieiiieeieeie ettt sttt eteeteesteestaestaesssesssesnseenseensaensaensenns 7-3
7.3.2 VIEWS OF the DAta .....cocuvviiiiiiiii et 7-4
7.3.3  Fields in VSM Data Files........ccceeviiiiiiiiiiiciieciie ettt svee e s 7-5
7.3.4 Creating a VSM Measurement Data File.........ccccocvvviiiiiiiiniiiiicecceeeiecre e 7-6
7.3.5 Adding a Comment to a VSM Measurement Data File..........c.ccccoeieniiniiniinnniieee. 7-7
7.3.5.1  Append IMmediately .......ccveeeiiiriiiiiiicie et 7-7
7.3.52  Append in the FULUIE ........cccviiiiiiiiiiiiececeee ettt s senesene e 7-7
7.3.6 Changing VSM Data Files during a Sequence Run............ccccovevieviinciinciiecieceeieeeiene 7-8

APPENDIX A
Model CM-A VSM Motor Module......ceeiecccsrericcsssnneecsssnssecssssasasssnnes A-1
N T 13 o T L1 o1 7o o USSR A-1
A2 FUNCHONAL OVEIVIEW ... .eevieiieiiesiesieeieeieeieesieeseeestreseressseesseesseesseesseesssesssessseenseessaessessssesssenns A-1
A.2.1. Functional BIock DIiagrami...........ccecceeiiieriiiiiiniiiieiie ettt A-2
AL2.2. SPECIHIICALIONS ...ceviiiieiiieiiieeiee ettt e et e eeteeeteeeebeeeebeeetbeessbeeesseeessseesssseensseesssesensseesssenns A-3
A.3 Model CM-A VSM Motor Module: Front Panel ............c.ccoovvieiiiiiiiiiiiecie e A-3
A3.1. INAICAtOr LEDS.....cciiiiiiiieiieeieeieeit ettt sve bt ebe et e e ssaesssesnseesseessaessaessnesssenns A-3
A.3.2. Connectors and Pinout TabIes .........c...ooooiuiiiiiiiiiiiiiee e A-4
A3.2. 1 JA-1: SErvO CONMNECIOT ...ecuviieiiieeiiieeiieeereeeteeesreeeteeesereesseeessseessseeessseesssesassaeenes A-4
A3.2.2  JA-2: StepPer CONMNECTOT .....veveueiieiieeeiieeiieeeite ettt e eteeeiteeerteesreeeseeeesneeesseeesaneenns A-5
A3.2.3  JA-3: Motor SYNC CONMNECTOT.....cccutiiiiiiriiieeiieeiiee ettt esiteesiieeesite e st e sbeessbeeesbee e A-5
A3.2.4  JA-4: AUX CONNECIOT......cciiieeiieeeiieeiieesreeeteeeseveesreeessseessseeessseesseessesesssesssseeanes A-6
A3.2.5 JA-5: Monitor BNC ....o.uoiiiiiieiie ettt et tee s ee s e st eesnseessaeennneenns A-6
A.4 Model CM-A VSM Motor Module: Rear Panel ..........c.cccvevvieviiinienieiiecieere e A-7
A4 1. AAAIeSS SELECTOT ...t e et e et e e e et e e eeaae e e eeaneeeeeneeeens A-7
A4.2 Single GUIde HOLC.......ccouiiiiiieiicee ettt e et e e be e e aaeenaveean A-7
A4.3 QD CAN CONNECIOT......uuiiiieiiiieeeetieeeectteeeeeetteeeeetaeeeestreeeesreeeeessseeeessseeeesssseeeesesseeaaanes A-8

APPENDIX B
Model CM-B VSM Detection Module.........ccoueieevvercisnncsinncssnncssnsicssssscssssscssssscssssssssssssses B-1
2 200 B U3 (oY L1 o7 10 o DRSSO URU PP B-1
B.2  FUNCHONAL OVEIVIEW ....icuiiieiiiiieiieiiieciieeteeieesteeteesteestaeseaessseasseassaesseessaesssesssesssesssesssesssesssenens B-1
B.2.1 Functional BIock Diagram...........cccceeveeriierieriienieniieieeieeieesieesiee e sne e eseesseesseessnesns B-2
B.2.2  SPECIHTICATIONS .....vietieiieiieeiie ettt ettt et ettt ettt e sbe e s et e et eeateete e beesseesneanseenes B-3
Quantum Design PPMS VSM Option User’s Manual, Rev. A3 ix

January 2008



Contents

Table of Contents
B.3 Model CM-B Detection Module: Front Panel ...........oooovvviiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeee B-3
B.3.1 INAICAtOr LEDS ....uueeeiiiiiiiiieeeeeeeeeee ettt ettt e e ettt e e e e e e e s e eaaaeeeeeesessanaaseeeeeeas B-3
B.3.2 Connectors and PINOUL TaADIES ........uueeeeeeee e B-4
B.3.2.1  JB-1: MOtOr SYNC CONNECLOT. ... .ccccvireirieririeeiieerieesteeesieeesereeesseeessseessseesssseessseanns B-4
B.3.2.2  JB-2: MONItOI BNC . ..ottt e e e e e e eeeaaaeeeeas B-4
B.3.2.3  JB-3: Preamp CONNECLOT .......eeeiuieieiiieiieeeiieeiteeeieesieeeiteeeeeeesaeeesneeesseeesneeesnneeens B-5
B.4 Model CM-B Detection Module: Rear Panel .............ooovviiviiiiiiiiiiiiieceeee e B-6
B.4.1 AdAress SEIECIOT......coiiiiiiiiiie B-6
B.4.2 GUIAE HOLES ..ceeeieieeeeeee ettt e e et e e e et e e e e eeseeeraeeeeeessasanan B-6
B.4.3 QD CAN CONNECIOT ..eeeeevriieeeiiieeeeitieeeeireeeeereeeeetbeeeesaseeessssaeeessseeeesnsseeesansseeens B-7
GLIOSSARY .uuiiieeereeenneeecseceseresssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssanssssses G-1
IINDIE X . eaueierreeeecerreeeecerrereecerreseescssesessessesesssssasssssssssssssssasssssssasssssssasssssssssssssssssssssssssnes INDEX-1
FRGUI @S cueiieeiiinniicnnninnnticssntisssnncsssnesssnsssssnossssssssssssssssssssssssssssssssssssssssssssssesssssossssssssssssssnsssses xi
T ADIES «eceeeeeeennnnnecceeceeeeeeeneeecceccaeesssssssssccesassssssssssssscsasssssssssssssssssssssssssssssssssssssssssssssssssssssassnsssssse XV
X PPMS VSM Option User’s Manual, Rev. A3 Quantum Design

January 2008



Contents

Table of Figures
o

Figures
Figure 1-1. Operating principle for the PPMS VSM 0ption.........cccevevieiiininienenieienereeeee 1-3
Figure 2-1. System components for PPMS VSM Option..........cceeevereieeriieniienienienieneesvesveeneens 2-3
Figure 2-2. Temperature-System dialog DOX .......oceeviiiiiiiiiiieiece e 2-5
Figure 2-3. Field dialog DOX ..c.uviiiiiieiiieiee ettt ettt et a e esbae e taeenens 2-5
Figure 2-4. Chamber dialog DOX .....cueevvierieiiiiieeieeieereeseesee e sreebe e e e steessaessaesnsesnseenseensaessaens 2-6
Figure 2-5. Coilset puck (4096-204), with arrows to

coilset serial number and MOUNTING FINE .....ccveeevviierrieerieeriieeiie e e eree e eeneas 2-6
Figure 2-6. Installing the VSM coilset puck with the puck-insertion tool.............cccceverirrrnneee. 2-6
Figure 2-7. VSM sample-tube assembly (4096-301)......c.cccvecrieriierierienieerie e ere e 2-7
Figure 2-8. Inserting the VSM sample tube into the sample chamber.............ccccceevievienirnnnnee. 2-7
Figure 2-9. Front and rear views of the VSM linear motor transport (4096-400).. ..................... 2-8
Figure 2-10.  Installing the VSM linear motor transport on the top flange of the PPMS.............. 2-9
Figure 2-11.  VSM option connections on a 9-T PPMS ........ccocciiiiiiiiiiineeeeeeeee 2-10
Figure 2-12. PPMS MultiVu menu bar and Utilities

dropdown menu with Activate Option selected.........c.eevvevrierierienienienrennenns 2-11
Figure 2-13.  Activating the VSM option with the Option Manager dialog boX.........c.ccceceeuenn. 2-11
Figure 2-14.  VSM Control Center (VSM SIM) and VSM Log Window ...........cccceeveveeeereeerneenns 2-12
Figure 2-15. PPMS MultiVu menu bar and Measure dropdown menu for VSM option............. 2-12
Figure 2-16.  Configure VSM System dialog, page L.......ccccccveevieriienierienienieeieeieesieesee e 2-13
Figure 2-17.  Configure VSM System dialog, page 2: Testing calibration file..............cccceeue. 2-13
Figure 2-18.  Warming the system to 300 K with the Temperature-System dialog box .............. 2-14
Figure 2-19.  Setting the field to zero (0) with the Field dialog boX ........ccccceveeveniniinencnnene. 2-15
Figure 2-20.  Venting the chamber with the Chamber dialog boX..........ccccceeviiriiiiiiiiiiieieeeens 2-15
Figure 2-21.  VSM Control Center (VSM SIM) and the Install tab ..........c.ccccevevivieiieenciiieee, 2-18
Figure 2-22.  VSM Install/Remove Sample Wizard dialog, page 1: Open Chamber.................... 2-20
Figure 2-23A. VSM Install/Remove Sample Wizard dialog, page 2:

Preparing the sample Chamber...........cccocvieeciiiiriieciiece e 2-20
Figure 2-23B. VSM Install/Remove Sample Wizard dialog, page 2: Install or remove sample.... 2-21
Figure 2-24.  VSM Ppmsmvu popup dialog with shutdown instructions............c.cccevcverververnenns 2-21
Figure 2-25A. VSM Install/Remove Sample dialog, page 3:

Moving the transport into the shutdown position...........cccceeeeveerieeecieeenveenne. 2-22
Figure 2-25B. VSM Install/Remove Sample dialog, page 3: Transport shutdown..............c......... 2-22
Figure 3-1. Trough-shaped sample holder (4096-378) ......c.cccvevriivierieiieee e 3-3
Figure 3-2. Paddle-shaped sample holder (4096-372) ......cccerieriircieeieeieenee e e 3-4
Quantum Design PPMS VSM Option User’s Manual, Rev. A3 Xi

January 2008



Contents
Table of Figures

Figure 4-1.
Figure 4-2.
Figure 4-3.
Figure 4-4.

Figure 4-5.

Figure 4-6.
Figure 4-7.

Figure 4-8.

Figure 4-9A.
Figure 4-9B.
Figure 4-9C.
Figure 4-9D.
Figure 4-9E.
Figure 4-9F.

Figure 4-10A.
Figure 4-10B.
Figure 4-10C.

Figure 4-11.
Figure 4-12.
Figure 4-13.
Figure 4-14.

Figure 4-15A.
Figure 4-15B.

Figure 4-16.
Figure 4-17.
Figure 4-18.
Figure 4-19.
Figure 4-20.

Figure 4-21A.
Figure 4-21B.

Figure 4-22.
Figure 4-23.

Figure 5-1.
Figure 5-2.
Figure 5-3.
Figure 5-4.
Figure 5-5.
Figure 5-6.
Figure 5-7.
Figure 5-8.
Figure 5-9.
Figure 5-10.
Figure 5-11.
Figure 5-12.
Figure 5-13.
Figure 5-14.

Xii

The touchdown Centering OPEration..........c..cceereeriervercreereasreesseesreeseesseesnessessseans 4-2
Reading the position of the sample from the sample-mounting station.................... 4-4
Activating the VSM option with the Option Manager dialog box...........ccccceerernneen. 4-5
Main MultiVu window and main window of the VSM Control Center

(VSM Log window has been minimized) ..........cceeevveeveeerienieeneeneennenie e 4-5
The VSM Install/Remove Sample Wizard dialog (VSM Install wizard for short),

PAge 1: Open ChamMDET ........ccccuiiiiiieciie ettt e tee e s 4-6
The VSM Install wizard, page 1: Install or remove sample........c..cccoeevveerierirerivennnnns 4-6
The VSM Install wizard, page 2: Selecting the standard

(low-temperature) VSM OPtION ........eeeviieriieeniieeiieeeieeeree e e sreeeiee e vee e e 4-7
The VSM Install wizard: Cover the VSM head with the standard cap..................... 4-7
The VSM Install wizard, page 3: Designating an output data file..............ceeevrnnnne 4-8
Using the VSM Select Data File dialog to open or create an output data file .......... 4-8
Confirming creation of new data file..........ccceeeviiiiiiiiiiicieeeceee e 4-8
Creating a title for the data file .........c.ecveeieriiiiiiic e 4-9
Describing Sample Properties..........cecueeeuieriierieerienierieeie et esteesieeseeseeeeeeeeeseeeseeens 4-9
The VSM Install wizard, page 3: Output data file name and sample properties ...... 4-9
The VSM Install wizard, page 4: Entering sample holder coordinates................... 4-10
Confirming sample offset: Accept or reject scanned value ..........ccceeeeeevenennenee. 4-10
The VSM Install wizard, page 4: Sample offset graphed ..........c.ccoevvveeiienieencinnnns 4-10
The VSM Install wizard, page 5: Reporting sample-offset position....................... 4-11
The VSM Install wizard, page 5: Performing a touchdown ............cccevvvervennnnen. 4-11
The VSM Install wizard, page 5: Finishing sample installation..............cc.cecuce..... 4-11
Installation completed after standard purge..........ccoeeveeeevieeriieecieeceecee e 4-11
Appearance of the Install tab when an extended purge has been initiated.............. 4-12
Appearance of the Install tab after completion of an extended purge..................... 4-12
VSM Measurement dialog: Settings tab ..........cccccvvevviiiiciiieciieciiecee e 4-13
VSM Measurement dialog: Centering tab ...........ccceeevereriereeiieenieeneeseeseesneseneeenes 4-14
VSM Measurement dialog: Advanced tab...........cocevcveveiincieniiieneeneeeeeeeese e, 4-15
Designating additional measurement data to be collected...........ccoceevereireirennnnne. 4-16
The VSM Install wizard, page 1: Initial inStructions ............cceeeveevieevieerreerieereeennes 4-17
The VSM Install wizard, page 1: Chamber preparation ............ccoceecevereereennenneene 4-17
The VSM Install wizard, page 1: Shutdown transport or install sample ................ 4-18
Ppmsmvu popup dialog with shutdown Instructions ...........cccceeveeeviieiieeecieenieenns 4-18
The VSM Install wizard, page 2: End wizard or install sample............c.cceceurnneee. 4-19
VSM linear motor transport (4096-400)........c.cccveveerierireecreeriereeseeseeseeseresneenes 5-2
Storage case (4096-150) for the linear motor tranSPOrt. ........cecvvevevereerververrennennne. 5-3
Coilset PUCK (A096-204) ......eoeeeeieeieeriie ettt ettt ettt s e 5-4
The internal dimensions of a standard coilset puck. ..........ccceeeeveieviienciiencieeieeen. 5-4
VSM sample tube (4096-301).....ccuiviiriiriieiieieereeseesee e ere e ereesseesseesreessnessne e 5-6
VSM sample 10d (4096-352) ....veeuieiiieiieitee ettt ettt ettt st 5-6
VSM Option User's Kit (4096-100)........ccccuieriieeiireiiieiiie e eereeereeeseveesveeevveesenes 5-8
Sample-mounting station (4096-110) ........ccceevvievrierieriieiieere e ere e 5-8
Preamp cable assembly (3096-300)........ccccveriierieriierienieeieeieeieeeeseesee e snesne e 5-9
Motor drive cable (3096-200).......c..coiciiiiiieeiie ettt e e 5-9
VSM—Motor sync cable (3096-400) ..........cceeriereerieeiieeriienieeseeseesreereeseeseesseens 5-9
Model CM-A VSM motor module (4101-100)........ccceevuiieciiieiieeiieeiee e 5-10
Model CM-B VSM detection module (4101-150).......cccceeveriiiiiieiiiieiieecree e 5-10
Model 1000 modular control system (4100-001) ........ccceeeviierciieeiiieciie e 5-11

PPMS VSM Option User’s Manual, Rev. A3
January 2008

Quantum Design



Figure 6-1.
Figure 6-2.
Figure 6-3.
Figure 6-4.
Figure 6-5.
Figure 6-6.
Figure 6-7.
Figure 6-8.

Figure 6-9.

Figure 6-10.
Figure 6-11.
Figure 6-12.
Figure 6-13.
Figure 6-14.
Figure 6-15.
Figure 6-16.
Figure 6-17.
Figure 6-18.
Figure 6-19.
Figure 6-20.
Figure 6-21.
Figure 6-22.

Figure 6-23.
Figure 6-24.

Figure 6-25.
Figure 6-26.
Figure 6-27.
Figure 6-28.
Figure 6-29.
Figure 6-30.
Figure 6-31.
Figure 6-32.

Figure 6-33.

Quantum Design

Contents

Table of Figures
The MultiVu software application window and the
View >> Status Bar dropdown mMenu ...........ccceeveveirirnienieenieenieeseesee e 6-2
The MultiVu Status Bar and the Sequence,
Temperature, Field, and Chamber SECtioNS .........ccceccveeveeieevieenieeniesee e eereeenes 6-2
Using the MultiVu dropdown Ultilities menu and Option Manager
to activate the VSIM OPtion .........ccceevviieiieenierienieeie ettt 6-3

The MultiVu window and the VSM Control Center (VSM SIM),
including the Install tab, the VSM Status area, and the MultiVu Status bar...... 6-4
The MultiVu window and the View dropdown menu,

showing VSM immediate-mode commands...........ccceeceveeeviieniieeeciieenieeeiee e 6-5
The MultiVu window and the Sample dropdown menu,

showing VSM immediate-mode commands.............ccecvververveniencienceenneeenieenieens 6-5
The MultiVu window, the Sample dropdown menu,

and the VSM Install/Remove Sample Wizard............cccceevcvvievieencieeniieeieeeeneenn 6-6
The Specify Sample Location dialog that opens from the dropdown menu

when you select Sample >> VSM Manual Locate ...........cccceeveerirniencienieenne 6-6
VSM immediate-mode commands in the context of the MultiVu window

and the Measure dropdoOWn MENU .........cccvevvieriieiieiiieiire e e e ereesseeseeseeesenens 6-7
The immediate-mode VSM Center Sample POPUP ....ocvvevveeieerieerierierieeveereeieenees 6-7
The immediate-mode VSM Datafile Comment pOPUP ....cveevveeereveerciieeiiieesreeereeenns 6-7
The VSM Control Center dialog........c.ocovveruiiriiiiieiiieieeieesieeseeseesveereereesreesseesseas 6-8
Install tab in the VSM Control Center ...........coeeeeririeeienenieiinieeesiesecee e 6-10
Data File tab in the VSM Control Center..........ccccevuervieereenienienieeieeeeeieesieeniens 6-10
Designating an output data file ..........cccouiiiiiiieiieiieee e 6-11
Recording Sample ProPEItI€S......c.ueceerveeiueecreerreetiesieesieesereseresreeseesseesseesseesseessnenes 6-11
Sample tab in the VSM Control Center ...........ccceveerienirrienieeieeie e 6-12
Advanced tab in the VSM Control Center ............ccoceeveeneenienienieiieeieeicesieeneeene 6-12
VSM Measurement dialog and the Settings tab...........cccocvveevievievienieniesiecie e, 6-13
Centering tab in the VSM Measurement dialog..........ccceovevverierieniencienieeieeienn, 6-14
Advanced tab in the VSM Measurement dialog ..........ccceeceeviiriiiiiieniienieieneeneene 6-15
PPMS data-logging dialog for selecting additional

types of data to be COlleCted ........ovvieruiiriiriieiieieeeeeeee e 6-16
Opening a sequence file by using the MultiVu dropdown File menu..................... 6-17
The MultiVu window, the Sequence Editor, and the

Sequence Commands DAT ..........ccueevvieriierienierierie e et ereesre e sereseeeeenas 6-18
VSM sequence-mode Measurement dialog: Settings tab...........c.cceeeveveeriereennenns 6-20
VSM sequence-mode Measurement dialog: Centering tab............cccceeeeeeerveennens 6-20
VSM sequence-mode Measurement dialog: Advanced tab ...........cccceeveeiienieennns 6-20
Sequence-mode VSM Center Sample command:

VSM Center Sample SEqUENCE POPUP....cccveerreerrierieniieenieeieerieenieesieeseeseeeeeens 6-21
Setup tab of the sequence-mode VSM Moment versus Field dialog...................... 6-22
Advanced tab of the sequence-mode VSM Moment versus Field dialog................ 6-22
Field Sequence section of the VSM Moment vs Field Setup tab:

Start-End Quadrant de-selected...........ccoeeeeiiiiiiiiiiiieiiie e 6-23
Field Sequence section of VSM Moment vs Field Setup tab:

Start-End Quadrant selected ...........ooovvieeuiiiiiiiiiiiiecieeeee e 6-23
Field Control section of VSM Moment versus Field dialog.........cccccevceevieninnnnns 6-23

PPMS VSM Option User’s Manual, Rev. A3 Xiii

January 2008



Contents

Table of Figures

Figure 6-34.
Figure 6-35.
Figure 6-36.
Figure 6-37.
Figure 6-38.
Figure 6-39.
Figure 6-40.

Figure 6-41.

Figure 6-42.
Figure 6-43.

Figure 7-1.
Figure 7-2.
Figure 7-3.
Figure 7-4.
Figure 7-5.
Figure 7-6.
Figure 7-7.
Figure 7-8.
Figure 7-9.

Figure 7-10.
Figure 7-11.
Figure 7-12.
Figure 7-13.

Figure A-1.
Figure A-2.

Figure A-3.
Figure A-4.
Figure A-5.
Figure A-6.
Figure A-7.

Figure B-1.
Figure B-2.
Figure B-3.
Figure B-4.
Figure B-5.
Figure B-6.

Xiv

Data Acquisition: Data spacing SEleCtion ..........c..cevvevreereerieseesireereesreesreesveesenenens 6-24
Data Acquisition: Number of Fields and Field Increment.............cccocenineeninnene 6-25
Data Acquisition: Keep and Approximate Fields settings ...........ccoceeeevervecieenieenne. 6-25
Advanced Settings—Advanced tab: Require sweep and s0 0N ........ccccevveveeveennenee. 6-26
Setup tab of the sequence-mode VSM Moment versus Temperature dialog.......... 6-28

Advanced tab of the sequence-mode VSM Moment versus Temperature dialog... 6-28
Temperature Control section of the sequence-mode

VSM Moment versus Temperature dialog.........ccccvevverviriinciienieeneeneesiesnens 6-28
Data Acquisition section of the sequence-mode

VSM Moment versus Temperature dialog ..........ccccveveviiiviiencieeeiieerieeeee e, 6-29
Data Acquisition section: Keep and SO 0N .........ccccvevveriiieiieenieenienieeneere e 6-30
Advanced Settings section: Require sweep and SO 0N ........c.cecvevieerververvescveeneenns 6-31
EXample 0f @ VSM LOZ .....cccieiieiieriicitciteeeree sttt 7-2
Opening the VSM Log WINAOW .....cccoviiiiiiiiiiiesieriieeiese ettt s 7-2
The Error COUNE POPUP ...veeeeveeeiiieeiieeiieesieeeieeeeereeesteeeseteesseeessseesnseeessesssseeesssessnnes 7-3
A Raw Data view of a VSM data file ........occooeeieiiiieiiieeeeeeeeeee e 7-3
Example of a Table view of a VSM data file.........ccccvreiverienieniinieie e 7-4
Data File tab of the VSM Control Center ...........ccocueeierieeiienieenienieniesee e 7-6
VSM Select Data File dialog ........cccveevieiieriiiniiiiieiiecre e 7-6
Entering sample properties for a new data file ...........ccoooevieiinineninnieeee 7-6
Examining sample properties with the Sample tab............ccooceeveiiiiiiiiiiieee, 7-6
Dialog for appending a comment to a file, now or in the future.............ccceeenveneen. 7-7
Using the sequence editor and the Sequence Commands bar............cccceevveviierieennne 7-7
Select a Sequence File dialog ........cceeiieiieiiiiieiieeece e 7-8
Command dialog for changing the data file during a sequence measurement.......... 7-9
Model CM-A VSM motor module (4101-100)........ccoeevvieeviieiiieeieecieeeee e A-2
Abridged functional block diagram of Model CM-A

VSM motor-module SpecifiCations ..........cccceveereieerieereerienienienreereereeeeeeees A-2
JA-1: Servo connector for the Model CM-A VSM motor module.......................... A-4
JA-3: Motor sync connector for the Model CM-A VSM motor module................. A-5
JA-4: Aux connector for the Model CM-A VSM motor module ............cccceeueneee. A-6
Rear panel of the Model CM-A VSM motor module..........cccceevververceeniencieeiennnenn A-7

Quantum Design CAN connector for the Model CM-A VSM motor module......... A-8

Model CM-B VSM detection module (4101-150).......cccceeveiiiiiiiiiiieieeciee e, B-2
Abridged functional block diagram of the Model CM-B VSM detection module ...B-2
JB-1: Motor sync connector for the Model CM-B VSM detection module ............. B-4
JB-3: Preamp connector for the Model CM-B VSM detection module.................... B-5
Rear panel of the Model CM-B VSM detection module ..........c.ccccvveeviveenieenneennnnn. B-6

QD CAN connector on the rear of the Model CM-B VSM detection module ......... B-7

PPMS VSM Option User’s Manual, Rev. A3
January 2008

Quantum Design



Contents

Table of Tables
Tables
Table 2-1. PPMS VSM SyStem COMPONENLS .......ccecvrrrriiieriireeiieeiieenieeeeeeesseeesseesseessseeesseesnens 2-2
Table 3-1. Calculated ratio of the reported moment to the true moment for different size
cylindrical samples and different amplitudes. ..........ccceccvevienienieninnierieeieee, 3-2

Table 3-2. Calculated ratio of the reported moment to the true moment
of cylindrical samples for different radial offsets from the coilset centerline. ... 3-3

Table 5-1. Sample Connection with User Bridge Cable Connected ...........cccevererienincneennnne 5-5
Table 6-1. VSM warning and ITOr MESSAZES ......cveerveerreereeerrerererreeseesseesseeseessesssesssessseesseesses 6-9
Table 7-1. Software files required to operate the VSM Option .........cccceeveeereveeciieciierieesiiesieenenns 7-2
Table 7-2. Definitions of column headers for VSM data files (*.dat files)........cc.ccceeeervrennnnnne. 7-5
Table A-1. Electrical specifications for Model CM-A VSM motor module............cccceeeennnnne. A-3
Table A-2. LED guide for Model CM-A VSM motor module ..........cccceeveeeciieniieniieeieeeieeas A-3
Table A-3. JA-1: Servo connector for the Model CM-A VSM motor module ..........ccceuneene. A-4
Table A-4. JA-3: Motor sync connector for the Model CM-A VSM motor module ................. A-5
Table A-5. JA-4: Aux connector for the Model CM-A VSM motor module..........cc..cccverenneennne A-6
Table A-6. QD CAN connector on the rear of the Model CM-A VSM motor module.............. A-8
Table B-1. Electrical specifications for the Model CM-B VSM detection module.................... B-3
Table B-2. LED guide for the Model CM-B VSM detection module...........cccoeevvevreerreenerenennnn B-3
Table B-3. JB-1: Motor sync connections for the Model CM-B VSM detection module ......... B-4
Table B-4. JB-3: Preamp connector for the Model CM-B VSM detection module................... B-5
Table B-5. QD CAN connector on the rear of the Model CM-B VSM detection module......... B-7
Quantum Design PPMS VSM Option User’s Manual, Rev. A3 XV

January 2008






P R E F A C E

Contents and Conventions

P.1 Introduction

This preface contains the following information:

o Section P.2 provides an overview of the o Section P.4 shows the conventions that
scope of the manual. appear in the manual.

o Section P.3 outlines the contents of the
manual.

P.2  Scope of the Manual

This manual contains background about the PPMS Vibrating Sample Magnetometer (VSM)
option, as well as instructions for using the VSM software and hardware and performing sensitive
measurements when the VSM is installed in the PPMS unit.

P.3 Contents of the Manual

o Chapter 1 provides an overview of the VSM option and the theory of operation.

o Chapter 2 describes VSM installation and removal procedures and gives contact information
for Quantum Design service representatives.

o Chapter 3 covers sample materials and how to mount them for measurement with the VSM.

o Chapter 4 summarizes the VSM measurement process and guides you through an immediate-
mode measurement with the VSM option.

o Chapter 5 describes the hardware and electrical components of the VSM option as well as the
VSM User's Kit.

o Chapter 6 describes the VSM application software and the use of immediate-mode and
sequence-mode commands to take measurements.
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o Appendix A provides a functional description of the Model CM-A VSM motor module,
including diagrams and electrical specifications.

o Appendix B provides a functional description of the Model CM-B VSM detection module,
including diagrams and electrical specifications.

o Glossary presents the terms typically used in the VSM manual.

o Index is a guide to information organized by key terms and phrases.

P.4 Conventions in the Manual

File menu Bold text identifies the names of menus, dialogs, options, buttons, and panels
used in the PPMS MultiVu and VSM software.

File>>Open  The >> symbol indicates that you select multiple, nested software options.
.dat The Courier font indicates file and directory names and computer code.

Important Text is set off in this manner to signal essential information that is directly
related to the completion of a task.

Note Text is set off in this manner to signal supplementary information about the
current task; the information may primarily apply in special circumstances.

CAUTION!

Text is set off in this manner to signal conditions that could result
in loss of information or damage to equipment.

WARNING!

Text is set off in this manner to signal conditions that could result in bodily harm or
loss of life.

WARNING!

Text is set off in this manner to signal electrical hazards that could result in bodily
harm or loss of life.
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C HAPTER 1

Introduction to the VSM Option

1.1

Introduction
This chapter contains the following information:
o Section 1.2 presents an overview of the o Section 1.4 outlines major safety
VSM option. considerations for working with the
PPMS system.
o Section 1.3 discusses the VSM theory of o Section 1.5 contains information on how
operation. to contact your Quantum Design service
representative.

1.2

1.2.1

1.2.2

Overview of the VSM Option

What It Measures

The Quantum Design Vibrating Sample Magnetometer (VSM) option for the Physical Property
Measurement System (PPMS) is a fast and sensitive DC magnetometer.

The basic measurement is accomplished by oscillating the sample near a detection (pickup) coil
and synchronously detecting the voltage induced. By using a compact gradiometer pickup coil
configuration, a relatively large oscillation amplitude (1-3 mm peak) and a frequency of 40 Hz,
the system is able to resolve magnetization changes of less than 10® emu at a data rate of 1 Hz.

The VSM option for the PPMS consists primarily of a VSM linear motor transport (head) for
vibrating the sample, a coilset puck for detection, electronics for driving the linear motor
transport and detecting the response from the pickup coils, and a copy of the MultiVu software
application for automation and control.

Notable Features of the VSM System

The Quantum Design PPMS VSM linear motor transport uses a uniquely designed linear motor to
vibrate the sample. Unlike other vibrating sample magnetometers that use a short-throw resonant
voice-coil design, you will find that the PPMS VSM linear motor is designed to operate at 40 Hz,
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with rapid slewing possible over about 6.5 cm of travel. The large range of motion enables the
PPMS VSM system to perform rapid, completely automated centering operations—you will not
need to perform manual adjustments to center the sample.

The sensitivity of the VSM coils is not significantly affected by large magnetic fields, so the
PPMS VSM can perform sensitive measurements up to the maximum field available from your
PPMS magnet.

The VSM detection coil is inserted into the PPMS sample chamber by using the standard PPMS
sample interface design. This procedure will make it easy to reconfigure the VSM option with
alternate pickup coil designs in the future. You will find that you can change the pickup coil
configuration as easily as you can change a puck.

You will find it easy to activate and deactivate the VSM option on your PPMS, just like the other
PPMS options. The modularity of the design enables you to perform successive types of
measurement with little additional effort. For example, you could follow state-of-the-art VSM
measurements with heat-capacity measurements by inserting a different puck or probe.

The PPMS VSM is the first new measurement option from Quantum Design to use the next
generation electronics architecture based on the CANopen networking protocol. The VSM option
includes the Model 1000 modular control system, which is the heart of the new architecture.
Plug-in modules, including the Model CM-A VSM motor module and the Model CM-B VSM
detection module, provide option-specific functionality. This new modular architecture offers
very high reliability as well as the ability to be expanded when you add options in the future.

1.3 Theory of Operation

The basic principle of operation for a vibrating sample magnetometer is that a changing magnetic
flux will induce a voltage in a pickup coil. The time-dependent induced voltage is given by the
following equation:

do

Veoit =
dt

-(2)%)
= N
(1.1)

In equation (1.1), ® is the magnetic flux enclosed by the pickup coil, z is the vertical position of
the sample with respect to the coil, and ¢ is time. For a sinusoidally oscillating sample position,
the voltage is based on the following equation:

Veoil = 27fCmA sin(2zft)
(1.2)

In equation (1.2), C is a coupling constant,  is the DC magnetic moment of the sample, 4 is the
amplitude of oscillation, and f'is the frequency of oscillation.

The acquisition of magnetic moment measurements involves measuring the coefficient of the
sinusoidal voltage response from the detection coil. Figure 1-1 illustrates how this is done with
the PPMS VSM option.
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MOTOR DRIVE CURRENT VSM HEAD
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DETECTION)
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Figure 1-1. Operating principle for the PPMS VSM option

The sample is attached to the end of a sample rod that is driven sinusoidally. The center of
oscillation is positioned at the vertical center of a gradiometer pickup coil. The precise position
and amplitude of oscillation is controlled from the VSM motor module using an optical linear
encoder signal readback from the VSM linear motor transport. The voltage induced in the pickup
coil is amplified and lock-in detected in the VSM detection module. The VSM detection module
uses the position encoder signal as a reference for the synchronous detection. This encoder signal
is obtained from the VSM motor module, which interprets the raw encoder signals from the VSM
linear motor transport. The VSM detection module detects the in-phase and quadrature-phase
signals from the encoder and from the amplified voltage from the pickup coil. These signals are
averaged and sent over the CAN bus to the VSM application running on the PC.

Chapter 5 describes the hardware components of the Quantum Design PPMS VSM option in
more detail.
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1.4

14.1

Safety Precautions

WARNING!

The VSM option is used in conjunction with the Physical Property
Measurement System (PPMS), so you should be aware of the safety
considerations for both pieces of equipment. PPMS-related safety precautions
include those for the use of superconducting magnets and for the use of
cryogenic liquids, as is reviewed below and in the Physical Property

Measurement System: Hardware Manual.

Above all, Quantum Design and its staff ask that you use standard safe laboratory procedures.
% Use common sense.
¢ Pay attention to the system’s state and your surroundings.

¢ If the behavior of the system appears abnormal, something may be wrong with it. Investigate,
and if necessary, take appropriate action.

¢ Supervise inexperienced users and train them in general electrical safety procedures.

The VSM and PPMS have safety features to prevent accidents from causing injury or serious
equipment damage. If you use the equipment in a manner that is not specified by Quantum
Design, the protection afforded by the equipment may be impaired.

Magnets

WARNING!

Any person who wears a pacemaker, electrical medical device, or metallic
implant must stay at least 5 m (16.5 ft.)1 from the PPMS dewar. In addition,
personnel should keep all ferromagnetic objects at least 5 m (16.5 ft.) from the
PPMS dewar. Verify that all magnetic fields are at zero (0) before you handle
the VSM linear motor transport in any way.

The following precautions should be followed to ensure the safety of personnel who work with or
around a PPMS with a superconducting magnet. This material is covered in more depth in
Chapter 1 of the Physical Property Measurement System: Hardware Manual.

R/

¢ Verify that any person who has a metallic implant or is wearing a pacemaker or electrical or
mechanical medical device stays at least 5 m (16.5 ft.) from the PPMS dewar. Large
magnetic fields are dangerous to anyone who has a metallic implant or is wearing a
pacemaker or other electrical or mechanical medical device.

! At the current time (August 2004), 5 m should be a large enough distance to protect wearers of metallic
implants or medical devices from most magnetic fields produced by Quantum Design magnets. However, the
safe distance from newer magnets (in development) could be greater. Hence, personnel who work with and
around the superconducting magnets should review thoroughly documentation for new equipment.
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*

Important: The automated control system can turn on the magnet while the system is
unattended. Furthermore, the three-dimensional magnetic field of the PPMS will penetrate
nearby walls, the ceiling, and the floor. Therefore, your safety considerations should
include such adjacent spaces.

Keep all iron, nickel, and other ferromagnetic objects at least 5 m (16.5 ft.) from the PPMS
dewar. Large magnets, such as the PPMS superconducting magnets, can attract iron and
other ferromagnetic materials with great force. The observable effects of magnetic fields are
listed in Chapter 1 of the Physical Property Measurement System: Hardware Manual.

Never attempt to install, remove, or handle the VSM linear motor transport (4096-400) when
there is a field set in the PPMS or in any other nearby equipment. In addition, the VSM linear
motor transport must be secured when it is stored within 5 m (16.5 ft.) of the PPMS or any
other large field source. The VSM linear motor transport contains nearly 9 kg of iron, which
presents a considerable hazard in a large magnetic field such as that produced by the PPMS
or other laboratory equipment such as an NMR magnet.

1.4.2 Cryogens

WARNING!

Always wear protective clothing and ensure that the room has good
ventilation when you work with cryogenic materials such as liquid helium
and liquid nitrogen. These precautions will protect you against cryogenic
material hazards: (1) they can expand explosively when exposed to room
temperature; (2) they can cause serious burns.

o
°n

Quantum Design

Always wear protective clothing, including thermal gloves, eye protection, and covered
shoes, when you work with liquid helium, liquid nitrogen, or other cryogens. Avoid loose
clothing or loose fitting gloves that could collect cryogenic liquids next to the skin. The
extreme cold of liquid and gaseous cryogens can cause serious burns and has the potential to
cause loss of limbs.

Work with cryogenic materials in well-ventilated areas only. In the event a helium container
ruptures or there is a helium spill, vent the room immediately and evacuate all personnel. In a
poorly ventilated area, helium can displace the air, leading to asphyxiation. Because helium
rises, well-vented rooms with high ceilings generally provide the safest setting for working
with helium.
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143 Electricity

WARNING!

The VSM and the PPMS are powered by nominal voltages that range from
100 V to 240 V AC. These voltages are potentially lethal, so you should
exercise appropriate care before opening any of the electronics units,

including turning off the equipment and disconnecting it from its power
source.

Turn off and unplug all electronic equipment before removing any equipment covers.

Keep electrical cords in good working condition and replace frayed and damaged cords.
% Keep liquids away from the workstations.

1.4.4 Lifting and Handling

The VSM linear motor transport (4096-400) should be handled with care, as it is very heavy
(about 10 kg or 22 Ib) and could cause crushing injuries.
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1.5

Contacting Quantum Design

If you have trouble with your VSM or your PPMS, please contact your local Quantum Design
service representative for assistance. Your service representative will ask you to describe the
problem, the circumstances involved, and the recent history of your system.

United States

Quantum Design World Headquarters
6325 Lusk Boulevard
San Diego, CA 92121

Tel: 1-858-481-4400
1-800-289-6996
Fax:  1-858-481-7410

Email: service@gdusa.com
Web: http://www.gdusa.com

Service for Canada, Mexico, the United States, and other countries not listed below

Europe

L.O.T.—Gmbh & Co KG
Im Tiefen See 58
D-64293 Darmstadt, Germany

Tel: 49-6151-880631
Fax:  49-6151-896667

Email: gd.euroservice@lot-oriel.de
Web: http://www.lot-oriel.com

Service for Austria, Belgium, Crete, Croatia, Czech Republic, Denmark, England, Finland,
France, Germany, Greece, Hungary, Ireland, Israel, Italy, Luxembourg, Netherlands,
Norway, Poland, Portugal, Russia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey, and Yugoslavia

Japan

Quantum Design Japan

Sanpo Ikebukuro Building Annex
4-32-8 lkebukuro

Toshima-ku, Tokyo

171-0014, Japan

Tel: 81-3-5954-8570
Fax:  81-3-5954-6570

Email: gdjapan@tkb.att.ne.jp
Web: http://www.qd-japan.com

Service for Japan
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Korea

Quantum Design Korea

Kyungbin Building, Fourth Floor
517-18 Dogok-dong, Kangnam-gu
Seoul, 135-270, Korea

Tel: 82-2-2057-2710
Fax:  82-2-2057-2712

Web: http://www.qdkorea.com

Service for Korea

People's Republic of China

Oxford Instruments Beijing Office
Room 714, Office Tower 3
Henderson Center

No. 18 Jianguomennei Ave
Dongcheng District

Beijing 100005

P.R. China

Tel: 8610-6518-8160/8161/8162
Fax: 8610-6518-8155

Email: lambert@oxford-instruments.com.cn
Web: http://www.oxford-instruments.com.cn

Service for People's Republic of China

Taiwan

Omega Scientific Taiwan Ltd.
5F-1, No. 415, Sec. 4

Hsin Yi Road

Taipei, Taiwan R.O.C.

Tel:  886-2-8780-5228
Fax: 886-2-8780-5225

Email: lonson.lin@omega-cana.com.tw

Service for Taiwan, Hong Kong, Singapore

Chapter 2
Installing and Removing the VSM Option
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C HAPTEIR 2

Installing and Removing the VSM
Option

2.1 Introduction

This chapter contains the following information:

o

Section 2.2 lists the components of
theVSM option and describes the
procedures you will use for the initial
installation on the PPMS.

Section 2.3 describes the procedures you
will use to reconfigure your PPMS for the
VSM option after it has been configured
for non-VSM options.

Section 2.4 describes the procedures
you will use to deactivate and
remove the VSM option so that you
can use a different measurement
option.

2.2 Initial Installation of the Hardware and Software

This section describes the procedures you will use for the initial installation of the Quantum
Design Vibrating Sample Magnetometer (VSM). These procedures apply only to the first time
you set up and use the VSM option. To re-install the VSM option after it has been deactivated
and a different measurement option (e.g., the Heat Capacity option) has been used, you will use
the procedures in Section 2.3, "Reconfiguring the PPMS for the VSM Option."

Important: Parts of the initial installation may have been performed at the factory if the VSM

option was purchased as part of a new PPMS system.

Table 2-1 lists the components of the Quantum Design VSM option. Verify that you have
received all the components before you start the installation process.

Quantum Design
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Table 2-1. PPMS VSM system components

COMPONENT PART ILLUSTRATION
NUMBER
Linear Motor Transport (sometimes referred to as 4096-400 Figures 2-1, 2-9, 5-1
the "Head" or the "VSM Transport")
Extender tube flange (sometimes referred to as the | 4096-418 and | Figures 2-9, 5-1
"Bottom Weldment Flange") and O-rings VON2-030
Storage Case 4096-150 Figure 5-2
Coilset Assembly** 4096-204 Figures 2-1, 2-5-2-6,
5-3-5-4

Sample Tube 4096-301 Figures 2-1, 2-7-2-8, 5-5
Two Sample Rods 4096-352 Figures 2-1, 5-6
Five Sample Holders (paddle-shaped) 4096-392 Figure 3-2
Five Sample Holders (trough-shaped) 4096-391 Figure 3-1
Preamp Cable Assembly 3096-300 Figures 2-1, 2-11, 5-9
Motor Drive Cable 3096-200 Figures 2-1, 2-11, 5-10
VSM-Motor Sync Cable*** 3096-400 Figures 2-1, 2-11, 5-11
Model CM-A Motor Module*** 4101-100 Figures 2-1, 2-11, 5-12
Model CM-B VSM Module*** 4101-150 Figures 2-1, 2-11, 5-13
Model 1000 Modular Control System 4100-001 Figures 2-1, 5-14
CAN Network Adapter Kit 4100-100

CAN PCI card* PCI 165A

CAN cable 3100-024
VSM Option User's Kit 4096-100 Figure 5-7
VSM/MultiVu Application Software Version 1.0 or

newer

*This item might be pre-installed. **This item is shipped in the VSM Option User's Kit.
***This item might be pre-installed in the Model 1000.

Installation Process
In the event that you are performing a complete initial installation (i.e., no components were
installed at the factory), the process includes the following phases:

o installing and verifying the modular control system, CAN network adapter, and CAN
driver software

o inserting the control modules

o  warming the sample chamber, setting the magnetic field to zero, and venting the sample
chamber

o installing the VSM coilset puck
o inserting the VSM sample tube
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2.2.1

o mounting the linear motor transport

o  completing the electrical connections

o installing the MultiVu software application and the VSM software
o activating the VSM option

o  configuring the coilset

The complete initial installation of the VSM option should take no longer than an hour.

In the event that you are performing a partial installation only, check the instructions for each
phase to be sure that you understand critical aspects of the process.

4096-352
SAMPLE ROD

4096—-400
LINEAR MOTOR
TRANSPORT

3096-200
MOTOR DRIVE

4101-100
MODEL CM-—-A
MOTOR MODULE

4096-400
VSM—-MOTOR

SYNC CABLE 4096-301

-
4101-150 SAMPLE TUBE

MODEL CM-B

VSM MODULE 3096-300

PREAMP 4096-204

CABLE — COIL SET
ASSEMBLY ASSEMBLY

4100-001
MODEL 1000

MODULAR CONTROL
SYSTEM

Figure 2-1. System components for PPMS VSM option

Install the Modular Control System and CAN Network Adapter

You will use the instructions in this section only if a Model 1000 modular control system and
the driver software have not yet been installed on your PPMS and PC. If your system already
has been configured to use Quantum Design modules, you can go to Section 2.2.2.

To install the Model 1000, CAN network adapter, and CAN Manager driver software, refer to
the Model 1000 Modular Control System User’s Manual.

System Verification
After you have completed installation of the Model 1000 and other components, perform a
verification of the system:

1. Verify that the power cable has been connected to the Model 1000 and it has been turned
on.

2. Verify that the power LED on the front of the Model 1000 is lit green.

Verify that the Model 1000 is connected to the CAN adapter on the PC via the CAN
network cable.
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2.2.2 Insert the Control Modules (4101-150 and 4101-100)

You will use the instructions in this section only if the Model CM-B (4101-150) and the Model
CM-A (4101-100) control modules have not been installed in the Model 1000 already (e.g.,
installed at the factory). If the modules were installed at the factory, you can go to Section
2.2.3.

Refer to the instructions and cautions in the Model 1000 Modular Control System User’s
Manual before proceeding with the module installation.

1. Turn off the power to the Model 1000 and disconnect the power cord.

2. Open the lid on the Model 1000.

3. Remove the cover plate for two module bays, one from the front row and one from the
back row, as shown in Figure 1-6 of the Mode! 1000 Modular Control System User’s
Manual. The back-row bay will be used for the Model CM-A motor-control module.

Important: The back-row bays are designed for modules that have high power
requirements, such as the motor-control module.

4. Carefully insert the modules into the module bays:

e  Carefully slide the Model CM-B VSM detection module (4101-150) into the bay in
the front row until it is firmly seated.

e  Gently tighten the securing screw only until it is finger tight. The faceplate of the
module should be flush with the surrounding plates.

e  Carefully slide the Model CM-A motor-control module (4101-100) into the back-row
bay.

e  Gently tighten the securing screw only until it is finger tight. The faceplate of the
module should be flush with the surrounding plates.

4. Connect the VSM—motor-module sync cable (3096-400) between the two modules as
shown in Figures 2-1 and 2-11.

Reconnect the power cord and turn on the power to the Model 1000.

Verify that both the PWR and COP (CANopen Protocol) indicator LEDs on both modules
are green (they might be red when the power is first turned on, but they will turn green
shortly). See Appendix A and Appendix B for further information on the LEDs.

2.2.3 Prepare the PPMS for Option Installation

To prepare the PPMS system for installation of the VSM option, you will use the PPMS
MultiVu application to warm the PPMS sample chamber to 300K, set the magnetic field to zero
(0) Oe, and vent the sample chamber. Then, you will remove any sample puck or option that is
currently installed in the chamber. When you do this, be sure to remove the standard centering
ring from the chamber opening (the VSM has a custom-designed centering ring).

1. Set the PPMS system temperature to 300 K:

e Open the Temperature-System dialog box (select Instrument >> Temperature) and
specify a set point of 300 K, as shown in Figure 2-2.

e  Click on the Set button.

e Leave the dialog box open so that you can monitor the temperature until it reaches at
least 290 K (do not continue with installation until the temperature reaches at least 290
K).

2. Inthe Temperature dialog box, click on the Close button.
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Figure 2-2. Temperature-System dialog box

3. Open the Field dialog box (Figure 2-3)
to set the field to zero (0) Oe.

Select Instrument >> Field.

In the Field dialog box, specify a
Set Point of zero (0) Oe.

Click on the Set button.

Leave the dialog box open so that
you can monitor the field until it is
within 1000 Oe of zero (do not
continue until the field is within
1000 Oe of zero [0]).

4. In the Field dialog box, click on the
Close button.

Field

— Status
Field | 992670 pe
Ciate | Persistent

— Control

Set Paint an— Oe
Rate IW Dedfsec

Approach Im
Mode W

Set LCloge |

Figure 2-3. Field dialog box

WARNING!

Verify that there are no nearby sources of magnetic field (e.g., NMR
or other laboratory magnets) before attempting to install or remove
the linear motor transport, as explained in Section 1.4.1.

5. Open the Chamber dialog box (Figure 2-4) to vent the PPMS sample chamber:

Quantum Design

Select Instrument >> Chamber.
Click on the Vent Cont. button.
Click on the Close button.
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2.24

Figure 2-5. Coilset puck (4096-204), with arrows to coilset serial
number and to mounting ring for attaching the puck-insertion tool
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present) from the top flange of the Close |
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Figure 2-4. Chamber dialog box

Install the Coilset Puck

The coilset puck contains the VSM detection coils and a thermometer for monitoring the
sample temperature. You will insert the coilset puck into the sample chamber by using the
standard PPMS puck-insertion tool' and the same procedures that are used to insert other types
of pucks (see the Physical Property Measurement System: Hardware Manual for more
information). Install the puck before you insert the sample tube.

1. On the PPMS, verify that all items have been removed from the sample-chamber opening,
including the standard centering ring.

2. Locate the serial number of the detection coilset puck (4096-204), as shown in Figure 2-5.
This serial number will be used to identify the calibration data for the coilset in a later step.

3. Insert the coilset into the PPMS sample chamber by using the puck-insertion tool, as
illustrated in Figure 2-6.

MOUNTING RING FOR
PUCK INSERTION TOOL

PUCK
EXTRACTOR

COILSET PUCK

0o 0|0

PROBE HEAD
COILSET SERIAL NUMBER DEWAR
(REQUIRED BY SOFTWARE)

Figure 2-6. Installing the VSM coilset puck
with the puck-insertion tool.

' The puck-insertion tool is also referred to as the puck-extraction tool, the sample-holder tool, and the sample-insertion
(sample-extraction) tool, depending on context.

2-6
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2.2.5 Insert the Sample Tube

The sample tube contains low-friction bearing sleeves to center the sample rod in the bore of
the coilset. Figure 2-7 shows the sample-tube assembly, where you can see that the top of the
sample tube assembly includes an integrated centering ring and a stabilizer post. When the
sample tube has been inserted into the sample chamber, the stabilizer post will extend into both
the sample chamber and the extender tube flange on the VSM linear motor transport, as is
shown in Figure 2-10. The primary functions of the post are to act as a guide when the
transport is installed and to keep the transport on the PPMS. See Chapter 5 for more
information on the sample tube.

STABILIZER POST

INTEGRATED CENTERING RING

SAMPLE TUBE

13

O

BAFFLES O @
QO

PROBE HEAD

CENTERING
BAFFLE

Figure 2-7. VSM sample-tube assembly (4096-301)

DEWAR

Figure 2-8. Inserting the VSM sample
tube into the sample chamber

Use the steps below to install the sample-tube assembly.

1.

Quantum Design

Verify that the standard centering ring has been removed from the top of the PPMS. (A
VSM-specific centering-ring assembly has been integrated into the VSM sample-tube
assembly.)

Important: You cannot use a standard centering ring between the VSM linear motor
transport and the PPMS. As a safety mechanism, the VSM system cannot be installed on
the PPMS without the VSM-specific components, such as the VSM sample-tube assembly
with its integrated centering-ring and stabilizer post.

Examine the O-ring on the sample-tube centering ring for dust or dirt. If it is dirty, clean it
and lightly grease it with silicon vacuum grease.

Using Figure 2-8 as a guide, carefully lower the sample tube assembly (4096-301) into the
PPMS sample chamber until the VSM centering ring seats onto the top flange of the
PPMS.
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2.2.6 Mount the VSM Linear Motor Transport

WARNING!

Verify that there are no nearby sources of magnetic field (e.g., NMR or
other laboratory magnets) before attempting to install or remove the linear
motor transport, as explained in Section 1.4.1.

The VSM linear motor transport (Figure 2-9) moves the sample. You will mount the linear
motor transport directly on top of the PPMS sample-chamber opening after you have inserted
the sample tube into the sample chamber. Before you install the linear motor transport, you
must remove the shipping plug and install the extender-tube-flange assembly. See Chapter 5 for
more information on the linear motor transport and its operations.

SAMPLE ACCESS

PORT AND
CAP MAGNETIC LOCK RING
WINDOW —P~— ~—_
LOAD POSITION g
&
RUN POSITION —p= ||
o
SHUTDOWN POSITION
_Z
ELECTRICAL
EXTENDER TUBE CONNECTOR
FLANGE REAR VIEW
SHIPPING PLUG
FRONT VIEW

Figure 2-9. Front and rear views of the VSM linear motor transport (4096-400). The rear view
(right) shows the transport with the shipping plug installed; in the front view (left), the shipping
plug has been replaced by the extender tube flange.

CAUTION!

Quantum Design recommends that you have another person help you install the VSM
linear motor transport—it is fragile, bulky, and moderately heavy (about 10 kg or 22 Ib).

Always use the VSM-specific parts (e.g., the centering rings) to ensure that the
equipment operates safely and properly.

Always use the flange clamp (Figure 2-10) to hold the linear motor transport onto the
stabilizer post.
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1. Prepare the extender tube flange:
e Locate the extender tube flange and the flange O-ring (part number VON2-030).

e  Wipe the neck of the flange with a lint-free cloth (e.g., Kimwipe) to remove any dust
or dirt.

e Place the O-ring into the neck of the extender tube flange. Firmly press on the O-ring
to assure it is completely seated.

e  Wipe the O-ring and lightly grease it with silicon vacuum grease.

e  Place the extender tube flange on a clean piece of paper or lint-free cloth until it can
be installed.

2. Remove the VSM linear motor transport and its stand from the storage case and place them
on a stable work surface, keeping the motor in a vertical position.

Remove the shipping plug from the bottom of the motor (see Figure 2-9).

4. Verify that the O-ring of the extender tube flange is still in place and its exposed surface is
clean. If it is dusty or dirty, clean it and lightly grease it with silicon vacuum grease.

5. Screw the extender tube flange onto the bottom of the motor until it is tightly attached,
using Figure 2-9 for an example. Hand tighten the tube only.

6. Remove the VSM linear motor transport from the stand, keeping it upright. For example,
you can support the weight of the linear motor transport by gripping it with one hand on
the top tube and the other hand on the extender tube flange.

7. Place the VSM linear motor transport onto the top flange of the PPMS by orienting the
electrical connector to the rear of the dewar (the same direction as the other PPMS cables).
The linear motor transport should slide over the stabilizer post at the top of the VSM
sample-tube assembly (4096-301). Figure 2-10 shows where the stabilizer post emerges
from the PPMS sample chamber, the correct orientation of the linear motor transport, and
other relevant parts of the equipment.

8. Verify that the integrated VSM centering ring is sandwiched snugly between the top flange
of the PPMS and the linear motor transport.

9. Attach the flange clamp to the flange. Always use the flange clamp to hold the linear
motor transport onto the stabilizer post.

CABLE PORT

STABILIZER
POST

FLANGE
CLAMP

PREAMP PORT

Figure 2-10. Installing the VSM linear motor transport on the top flange of the PPMS
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2.2.7 Complete the System Connections

Using Figure 2-11 for guidance, complete the electrical connections for the VSM option. After
you have attached the connectors, verify that the connections are firm.

3100-024
CAN CABLE

3096—-400
VSM—MOTOR
SYNC CABLE

4096-400

VSM TRANSPORT 4101100

MODEL CM-A
MOTOR MODULE

4101-150
MODEL CM-B
VSM MODULE

FRONT PANEL
3096—200

MOTOR DRIVE CABLE

3096-300
PREAMP CABLE

Figure 2-11. VSM option connections on a 9-T PPMS

2.2.8 Install the VSM Software

Use the following instructions to install the MultiVu and VSM software applications on your
PC (see the Physical Property Measurement System: MultiVu Application User's Manual for
more information on MultiVu). If you purchased the VSM option as part of a new PPMS
system, you can go to Step 3 below, "Verify that the VSM software is properly installed . . ."
See Chapter 6 for more information on the VSM application.

1. Install the most recent version of the PPMS MultiVu software (Version 1.3.0 or later) if it
is not already installed.

2. Install the VSM software by starting the VSM software setup wizard and following the
instructions.

3. Verify that the VSM software is properly installed by activating it from within MultiVu:
Start the PPMS MultiVu application program.

Go to the Utilities menu on the main MultiVu menu bar (at the top of the application
window).

c. Select Utilities >> Activate Option (Figure 2-12).
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W PPMS Multivu - Simulation Mode =3 x|

File  wiew Sample Seguence Measure  Graph  Instrument | Utilities  Help
A ..

Dlmlnl @lDl & ||%|E| @ "l "| = | %l EI Canfigure CEticn, ..

Log PPMS Data. ..

Upload. .,

Send GPIE Cornmands...

Magnet 3

Errar Handling. ..
Event Log...
Sigrma Log PPMS Data...

Hediurn Fil. .
Status Calculataor...
EverCool 4

Figure 2-12. PPMS MultiVu menu bar and Utilities dropdown menu with
Activate Option selected

The Option Manager dialog
box (Figure 2-13) will appear
with a list of the Available
Options.

Click on VSM under the
Available Options heading.

Click on the Activate button.

"VSM" will move to the Active
Options area of the Option
Manager.

Option Manager

Awailable Options : Active Dptions :

ACMS
Heat Capacity
Heliumz

Hesistiviti

Activate -»>

<<= Deactivate

Connection
Diagrams

[

Cloze

Figure 2-13. Activating the VSM option with the
Option Manager dialog box

7. Three events will occur as soon as you have activated the VSM option.

Quantum Design

The VSM Log window and the VSM Control Center will open (see Figure 2-14). In
the control center you will see four panels or "tabs": Install, Data File, Sample, and
Advanced. The Install tab is usually at the front when the control center opens.
(When running in simulation mode, the VSM Control Center is titled VSM SIM.)

Note the Configure VSM System button under the Chamber Status area of the
Install panel; you will use this button to verify and test the coilset calibration in the
next phase.

The VSM linear motor transport will perform a Home (or homing) operation. During
a homing operation the system finds the full range of travel for the transport by going
through a full travel cycle. The cycle ends at the top in the sample-load position.

The View, Sample, and Measure menus on the MultiVu menu bar will show VSM-
specific features. For example, the Status bar at the bottom of the VSM Control
Center (Figure 2-14) reads "VSM Ready," and VSM-specific commands are
accessible on the Measure dropdown menu (Figure 2-15). See Chapter 6 for a full
description of the VSM software.
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Initializing S module

& ¥SM SIM [No Datafile] =] =]

Install | Dt File | Sample | Advanced |

Chamber Status
1.90K. Stable. Purged and sealed

Inztall/Remove Configure %Sk
Sample Syztem
Status Measure...l Heln I
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Figure 2-14. VSM Control Center (VSM SIM) and VSM Log window

[ PPMs Multivu - Simulation Mode (=] S

File Wiew Sample Sequence | Measure Graph  Inskrument  Ltilities  Help

Elmlnl 'ﬁ“;' il_[ WS Measure, ..

WSM Center Sample. ..

W3 Datafile Comment, ..

Figure 2-15. PPMS MultiVu menu bar and Measure dropdown menu
for VSM option

Chapter 2
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4. Next, you will verify the serial number on the detection coilset puck and test the coilset

thermometer and system calibration.

Configure the VSM System

The serial number of the detection coilset puck identifies the calibration file that is used to

calibrate the coilset. You must verify that the serial number on the puck, which you obtained in
Section 2.2.4, matches the standard calibration file referenced in the software. You will use the
Configure VSM System dialogs to specify the puck serial number and test the VSM hardware.

1.
2.

Locate the puck serial number that you obtained in Section 2.2.4.

Click on the Configure VSM System button, which is located on the right-hand side of
the Install tab (Figure 2-14).

Page 1 of the Configure VSM System dialog will open (Figure 2-16). Note the text box

where you will enter the serial number of the standard VSM calibration file and the View
Diagram button at the top right-hand side of the dialog. (Clicking on the View Diagram
button will display the same diagram that is shown in Figure 2-11.)
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“Wiew Diagram |

Enter Coilset Puck 5 enial Mumber: I

4< Back | Next))l Cancel |

Figure 2-16. Configure VSM System dialog, page 1

4. Verify that the number in the text box matches the serial number of your detection coilset
puck. If no number is displayed (as above), enter the serial number of your detection
coilset puck in the text box.

5. Click on the Next >> button at the bottom of the dialog box. Page 2 of the Configure
VSM System dialog (Figure 2-17) will open, showing the results of system tests to verify
system operations.

Configure ¥SM System x|
Test Again

SM Spstern Test Result

Testing...
Coilset OF
Maotar Limits Found 0K

<< Back | Finizh I Cancel |

Figure 2-17. Configure VSM System dialog, page 2: Testing calibration file

6. When the report in the VSM System Test Results area is complete and no errors are
reported, click on the Finish button. The Configure VSM System dialog will close and
you will be back at the VSM Control Center and the Install tab.

7. If you have completely followed the VSM hardware and software setup steps, the PPMS is
now ready for you to mount a sample, install it in the PPMS, and perform VSM
measurements, as is explained in Chapters 3 and 4. First, please review Section 1.4,
"Safety Precautions," for important information.
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2.3 Reconfiguring the PPMS for the VSM Option

You will use the procedures in this section whenever you re-install the VSM option. For example,
if you have been using the Heat Capacity option with the PPMS, you would use the Section 2.3
procedures to reconfigure the PPMS to perform VSM measurements. Many of the procedures
used in initial installation are also used in re-installation of the VSM option, but some procedures
apply only to initial installation or to re-installation.

The following subsections describe the reconfiguration and re-installation process in detail. You
should follow the steps closely the first time that you re-install the VSM option. After you are
more familiar with the necessary procedures, the outline below may provide you with sufficient
information for many of the steps.

Summary of VSM Reconfiguration Procedures

1. Warm up the system, set the field to zero, vent the chamber, and remove any existing items
(e.g., puck, probe, standard-centering ring) from the sample chamber (see Figures 2-18—2-
20).

2. Install the VSM coilset puck and the VSM sample tube (see Figures 2-5-2-8).
Install the VSM linear motor transport (see Figures 2-9-2-10).

4. Connect the VSM motor drive cable (3096-200) to the VSM linear motor transport (see
Figure 2-11).

5. Connect the VSM preamp cable (3096-300) to the gray Lemo connector on the probe head
(see Figure 2-11).
Activate the VSM application from within MultiVu (see Figures 2-12-2-14).
Configure the VSM System (see Figure 2-14 and Figures 2-16-2-17).

2.3.1 Prepare for Re-installation

To prepare the PPMS system for re-installation of the VSM option, you will use the PPMS
MultiVu application to warm the system to 300 K, set the magnetic field to zero (0) Oe, and vent
the sample chamber. Then, after you have removed any sample puck or option that is currently
installed in the chamber, you will remove the centering ring from the top of the PPMS.

I Set the PPMS system temperature to -0
300 K: File %“iew Sample Sequence Measure Graph | Imstrument  Utilities  Help

. Open the Temperature-System Dllﬂlnl B‘lDl &l%lﬁl %I > Temperature. .

Field...
dialog box (select Instrument Chamber...
o Tomperatins) and sposify 2 ] [y

e. pe u Spec y - Status Analog Output. .,
set point of 300 K, as shown in Temp [ 74450 K
Figure 2-18.
State | Stable

Digital Qutput..,
e  Click on the Set button. =

Current Drivers, .,
EBridge Channels...
Shutdown...

EverCoal...

e Leave the dialog box open so SetPait [T0010
that you can monitor the Fate [1200 Ko

temperature until it reaches at Mode [Fatsetle =]
least 290 K (do not continue

with installation until the set

temperature reaches at least 290
K). Figure 2-18. Warming the system to 300 K with the

2. Inthe Temperature-System dialog Temperature-System dialog box
box, click on the Close button.
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3. Open the Field dialog box (Figure 2- Feld x|
19) to set the field to zero (0) Oe. mrn
atus
e Select Instrument >> Field. Foid | 952670 e
e In the Field dialog box, specify a Fersistent
Set Point of zero (0) Oe. State
e  Click on the Set button. ~ Cantral
e Leave the dialog box open so that Set Pairt |10 e
you can monitor the field until it is Rale |1 ooo Dedsec
within 1000 Oe of zero (do not " . m
continue until the field is within PRIBSER | inear
1000 Oe of zero [0]). bode IF'ersistenl 'I
4. In the Field dialog box, click on the . o |
Close button. 20t =05

Figure 2-19. Setting the field to zero (0) with the
Field dialog box

WARNING!

Verify that there are no nearby sources of magnetic field (e.g., NMR or other
laboratory magnets) before attempting to install or remove the linear motor
transport, as explained in Section 1.4.1.

5. Open the Chamber dialog box (Figure x|

2-20) to vent the PPMS sample chamber: —Status ~ Control
e Select Instrument >> Chamber.
Pressure 016 Tan z
e Click on the Vent Cont. button. Eurge/Seal
e Click on the Close button. Sensor | Baratron | e
Purmp Cont.

6. Remove any gample pqck or PPMS Stete | AtHVac ot Cort

option that is installed in the sample o

chamber. Refer to the Physical Property =

Measurement System: Hardware Manual

for instructions on removing a sample ﬂl

puck. Refer to the appropriate PPMS

option manual to remove an option. Figure 2-20. Venting the chamber with the

Chamber dialog box

7. Remove the standard centering ring (or any other hardware that is present) from the top
flange of the PPMS.

Quantum Design PPMS VSM Option User’s Manual, Rev. A3 2-15
January 2008




Section 2.3 Chapter 2
Reconfiguring the PPMS for the VSM Option Installing and Removing the VSM Option

2.3.2 Install the VSM Coilset Puck and Insert the Sample Tube

1. Locate the serial number of the detection coilset puck (4096-204), as shown in Figure 2-5.
This serial number will be used to identify the calibration data for the coilset in a later step.

2. Using the illustrations in Figures 2-5-2-8 for guidance, install the puck and sample tube.

e Insert the coilset into the PPMS sample chamber using the puck-insertion® tool. Refer to
the Physical Property Measurement System: Hardware Manual for a detailed
description of puck insertion and extraction.

e  Verify that the standard centering ring has been removed from the top of the PPMS.
(The VSM option has an integrated sample tube and centering-ring assembly.)

e  On the VSM sample tube, examine the O-ring on the centering ring for dirt and dust. If
the ring is dirty, clean it with a lint-free cloth (e.g., Kimwipe) and lightly grease it with
silicon vacuum grease.

e Carefully lower the VSM sample tube (4096-301) into the PPMS sample chamber until
the centering ring seats onto the top-flange of the PPMS.

233 Install the VSM Linear Motor Transport

CAUTION!

Quantum Design recommends that you have another person help you install the VSM linear
motor transport, which is fragile, bulky, and moderately heavy (about 10 kg or 22 Ib).

1. Remove the VSM linear motor transport and its stand from the storage case and place them
on a stable work surface, keeping the motor in a vertical position.

2. Verify that the bottom surface of the extender tube flange is clean. If it is dusty or dirty, clean
it with a lint-free cloth (e.g., Kimwipe).

3. Remove the VSM linear motor transport from the stand, keeping it upright. For example, you
can support the weight of the linear motor transport by gripping it with one hand on the top
tube and the other hand on the extender tube flange.

4. Place the VSM linear motor transport onto the top flange of the PPMS by orienting the
electrical connector to the rear of the dewar (the same direction as the other PPMS cables).
The linear motor transport should slide over the stabilizer post at the top of the VSM sample-
tube assembly (4096-301). Figure 2-10 shows where the stabilizer post emerges from the
PPMS sample chamber, the correct orientation of the linear motor transport, and other
relevant parts of the equipment.

5. Verify that the integrated VSM centering ring is sandwiched snugly between the top flange
of the PPMS and the linear motor transport.

6. Attach the flange clamp to the flange. Always use the flange clamp to hold the linear motor
transport onto the post.

2 See Footnote 1.
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CAUTION!

In order to install the VSM option on the PPMS, you must use the VSM-specific

components, such as the VSM sample-tube assembly with its integrated centering ring and
stabilizer post. This design is for your safety.

7. Place the cap on the linear motor transport and purge and seal the PPMS sample chamber by
using the Instrument >> Chamber dialog box (see Section 2.3.1 and Figure 2-20).

2.3.4 Connect the System

Complete the electrical connections for the VSM option, using Figure 2-11 for guidance. After
you have screwed in the connectors, verify that the connections are firm.

2.3.5 Activate the VSM Option

After installing the VSM option, you must activate it by using the MultiVu application software.
First, you must deactivate any other measurement option, as the PPMS can operate only one
measurement option at a time.

1. Start the PPMS MultiVu application if it is not already running.

2. Open the Option Manager dialog box (select Utilities >> Activate Option), as shown in
Figures 2-12 and 2-13.

3. Deactivate any currently active option:
e  Click on the name of the active option.

e  Click on the Deactivate button. The active option will move over to the Available
Options list.

4. Activate the VSM option:
e Click on VSM (in the Available Options list).
e  Click on the Activate button. The VSM option will be moved to the Active Options list.

The VSM Control Center will open as soon as you have activated the VSM option. When the
control center opens, it shows four tabs or dialog panels, with the Install tab in the front, as
shown in Figure 2-21. (When running in simulation mode, the VSM Control Center is titled
VSM SIM.) Chapter 6 contains a detailed description of the VSM Control Center.
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Figure 2-21. VSM Control Center (VSM SIM) and the Install tab

Next, you will verify the serial number on the detection coilset puck.

2.3.6 Configure the VSM System

The serial number of the detection coilset puck identifies the calibration file that is used to
calibrate the coilset. You must verify that the serial number on the puck (Step 1 of Section 2.3.2.)
matches the standard calibration file referenced in the software. You will use the Configure
VSM System dialogs to specify the puck serial number and test the VSM hardware.

1.
2.

2-18

Locate the serial number that you obtained in Section 2.3.2.

Click on the Configure VSM System button, which is located on the right side of the Install
tab (Figure 2-21).

Page 1 of the Configure VSM System dialog will open (Figure 2-16). Note the text box for
the serial number of the calibration file and the View Diagram button at the top right-hand
side of the dialog. (When you click on the View Diagram button, it opens a page that
displays Figure 2-11.)

Verify that the number in the text box matches the number of your detection coilset puck or,
if no number is displayed, enter the serial number of your detection coilset puck in the text
box.

Click on the Next >> button, which opens page 2 of the Configure VSM System dialog
(Figure 2-17). This dialog shows the results of system tests to verify system operations.

When the report in the VSM System Test Results area is complete and no errors are shown,
click on the Finish button. The Configure VSM System dialog will close and you will be
back at the VSM Control Center and the Install tab.

The PPMS and the VSM option are now ready for you to complete the measurement
preparations, beginning with mounting the sample, as explained in Chapter 4. First, please
review the material on system safety in Section 1.4.
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24  Removing the VSM Option

WARNING!

Verify that there are no nearby sources of magnetic field (e.g., NMR or
other laboratory magnets) before attempting to install or remove the linear
motor transport, as explained in Section 1.4.1.

You do not need to remove the VSM linear motor transport and its associated hardware from the
PPMS while the system is idle. However, if you intend to use the PPMS for other types of
measurements (e.g., Heat Capacity, Thermal Transport), you must first remove the VSM option.

As summarized below, you will use the VSM Install/Remove Sample Wizard to prepare the
system so that you can remove the linear motor transport, sample tube, and coilset puck. These
procedures are essentially the reverse of the installation procedure.

Summary of VSM Removal Procedures
1. Prepare for removal of the VSM transport and hardware:
a. Set the field to zero.

b. Use the VSM Install/Remove Sample Wizard to warm the sample chamber to 300 K,
vent the chamber, and move the transport to the load position.

¢. Remove the sample rod.
d. Shut down the linear motor transport.
2. Deactivate the VSM software application.
Remove the linear motor transport and place it in the storage case.

4. Remove the sample tube and the coilset puck.

24.1 Prepare for Removal

1. Ifnecessary, activate the VSM software from MultiVu (select Utilities >> Activate Option
>> VSM) as explained in Section 2.3.5.

2. Ifthe field is not zero, set it to zero by using the Field dialog box (Figure 2-19):
e Select Instrument >> Field.
e In the Field dialog box, specify a set point of zero (0) Oe.
e  Click on the Set button.

e Leave the dialog box open so that you can monitor the field until it is within 1000 Oe of
zero (do not continue until the field is within 1000 Oe of zero).

e In the Field dialog box, click on the Close button.
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3. Use the VSM Install/Remove Sample Wizard to prepare the system for the remainder of
the procedures (removing the sample rod, shutting down the linear motor transport, and
removing the sample tube and coilset puck).

e To start the wizard, click on the Install/Remove Sample button in the left side of the
VSM Control Center, just below the Chamber Status area (see Figure 2-21).

e The Install/Remove Sample button opens the first page of the VSM Install/Remove
Sample Wizard dialog (Figure 2-22). This page has a Chamber Status area, an
Instructions area, and buttons to Open Chamber, SKip >> (to the next step), and
Cancel the operation.

Y5M Install/Remove Sample Wizard x|

i~ Chamber Status

| 200 K, Stable, Sealed

i .
Instuchons

Press "Open Chamber" to do the following things:
- Bring the sample chamber to room temperature
-Went the sample chamber
- Move the transport to load position

Otherwise, press “Skip »>"

Dpen Chamber I [T | Use Extended Purge

Bach Skip >>
| s> |

Figure 2-22. VSM Install/Remove Sample Wizard dialog, page 1: Open Chamber

4. To start the removal process, click on the Open Chamber button at the bottom of the
Instructions area. The system software will automatically bring the chamber to room
temperature, vent the chamber, and move the transport into the loading position. The
instructions area and button labels will reflect the process, as shown in Figure 2-23A.

VSM Install/Remove Sample Wizard x|

r—Chamber Statu:

| 305 K., Stable, Yenting continuously

rInstruction:

Setting temperature to 305 K, please wait. . .

[pen Chamber | ™ Use Extended Purge
<< Back | Skip s I Cancel |

Figure 2-23A. VSM Install/Remove Sample Wizard dialog, page 2: Preparing
the sample chamber

5. When the instructions area indicates that the process is complete and the system is prepared
for the next step (install a new sample or remove a sample, Figure 2-23B), verify that there
are no nearby sources of magnetic field.
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WARNING!

Verify that there are no nearby sources of magnetic field (e.g., NMR or other
laboratory magnets) before you attempt to install or remove the linear motor
transport, as explained in Section 1.4.1.

¥SM Install/ Remove Sample Wizard x|

Charnber Statu:

| 305 K. Stable, Yenting continuously

rInstruction:

Charnber in "Flooding" state; ranspart at load position,|
Press "Mext" to install new sample
Or

Prezz "Shutdown'' to remove sample and turn off transport

Shutdown | I~ | Use Extended Purge
<< Back | Mext =» I Cancel |

Figure 2-23B. VSM Install/Remove Sample Wizard dialog, page 2: Install or remove
sample

6. Remove the sample rod and replace the cover on the linear motor transport.

7. In page 2 of the VSM Install/Remove Sample Wizard, click on the Shutdown button
(below the Instructions area). If the system detects that the sample rod is present, a popup
dialog will open, instructing you to remove the sample rod before you shut down the
transport (Figure 2-24).

Pomsmvu x|

¥ou must remove the sample rod before shutting the transport down

Figure 2-24. VSM Ppmsmvu popup dialog with shutdown instructions

CAUTION!

Verify that you have removed the sample rod before continuing.

8. If the sample rod has been properly removed, the Instructions area will first indicate that the
transport is being moved into the shutdown position (Figure 2-25A). A short time later, the
Instructions area will indicate that the transport has been shut down (Figure 2-25B).
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24.2

2-22

Y5M Install/Remove Sample Wizard x|

r—Chamber Statu

| 305 K, Stable, Yenting continuously

rInstruction:

Moving Transport to Shutdown Pozition. . .

Shutdown | I Use Estended Purge
<< Back | [ I Cancel

Figure 2-25A. VSM Install/Remove Sample dialog, page 3: Moving the
transport into the shutdown position

Y¥5M Install/Remove Sample Wizard x|

Chamber Statu

| 305 K, Stable, Yenting continuouszly

rIknstruction:

The tranzport iz now shutdown,

Press "Cancel” to et this wizard, or press "'Open Chamber'' to mowve
the kransport to the load position to insert a new sample.

I | Uke Extended Pirge

<< Back Iest > Cancel

Figure 2-25B. VSM Install/Remove Sample dialog, page 3: Transport shutdown

To continue with the VSM removal process, end the VSM Install/Remove Sample Wizard
by clicking on the Cancel button. This button will close the install dialog and return you to
the VSM Control Center and the Install tab. Before you can remove the linear motor
transport, you must deactivate the VSM option, as is explained in Section 2.4.2.

Deactivate the VSM Option

1.

Select Utilities >> Activate Option from the dropdown menu of the MultiVu window
(Figure 2-12).

When the Option Manager dialog opens (Figure 2-13), select VSM and click on the
Deactivate button. This will move the VSM option from the Active Options section of the
dialog to the Available Options section. The VSM Control Center and the VSM Log
window will close, but the MultiVu software application will remain open.

Continue with the VSM removal procedures in Sections 2.4.3-2.4.4.
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243 Remove the VSM Linear Motor Transport

CAUTION!

Quantum Design recommends that you have another person help you remove the VSM linear
motor transport, which is fragile, bulky, and moderately heavy (about 10 kg or 22 Ib).

1. Unplug the electrical connector from the back of the VSM linear motor transport. (You can
leave the other end of the cable connected to the Model 1000 modular control system.)

Important: Never attempt to move the linear motor transport when it has a cable connected
to it.

2. Remove the flange clamp from the top flange of the PPMS (see Figure 2-10).
Slowly lift the linear motor transport until it has cleared the stabilizer post (see Figure 2-10).

4. Place the linear motor transport back in the storage case (4096-150).

WARNING!

Store the VSM linear motor transport in a secure location to prevent it from
being attracted to magnetic fields in the laboratory, including those produced
by the PPMS, as explained in Section 1.4.1.

2.4.4 Remove the VSM Sample Tube and Coilset Puck
Remove the VSM sample tube (4096-301) from the PPMS sample chamber.

2. Remove the VSM coilset puck (4096-204) from the sample chamber by using the puck-
extraction tool.® Refer to the Physical Property Measurement System: Hardware Manual for
a detailed description of puck insertion and extraction.

3. Unplug the VSM preamp cable (3096-300) from the probe head and set it aside. You do not
need to disconnect the other end of the cable from the Model 1000.

4. Return the blank flange to the top of the probe head or install another of the Quantum Design
measurement options.

5. When the sample chamber has been closed, you can purge and seal it by using the Chamber
dialog box (Figure 2-20).

e Select Instrument >> Chamber.
e Inthe Chamber dialog box, click on the Purge/Seal button.

6. The base PPMS measurement system is now ready for you to install a different option.

3 See Footnote 1.
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C HAPTER 3

Sample Preparation and Mounting

3.1

Introduction

This chapter contains the following information:

o  Section 3.2 discusses constraints on the o Section 3.3 explains how to mount
samples that can be measured with the samples for measurement with the PPMS
PPMS VSM option. VSM option.

3.2

3.2.1

Sample Properties

The quality of your VSM measurement results will be affected by the dimensions and shape of
the sample and the size of its magnetic moment.

Size and Shape

The geometry of the detection coils in the PPMS VSM constrains the dimensions of samples that
can be measured. Figure 5-4 gives the dimensions of a standard coilset puck. In order for the
sample and sample holder to fit into the detection coils, their diameter must be less than 6.35 mm
(0.25 inches). Furthermore, accurate results require samples that have a small vertical size
compared to the baseline dimension of the detection coils. For the standard coilset puck, this
baseline is 7.11 mm (0.280 inches). In practice, a cylindrical sample in the shape of the included
Palladium standard sample is close to ideal.

Table 3-1 shows the calculated effect of the sample length and diameter on the reported sample
moment. The entries in the table were calculated for a vertically oriented cylindrical sample of
length L and diameter D. Each entry corresponds to the ratio of the reported moment to the true
moment. For example, for a sample of length L = 5.0 mm and diameter D = 2.0 mm measured
with a peak amplitude 4 = 2.0 mm, the software will report a numerical result for the moment
that is 0.9476 times the answer obtained for a pointlike sample of the same total moment. Note
that while the values in Table 3-1 have been normalized to 1.0000 for a pointlike sample, the
PPMS VSM system is calibrated with an approximately spherical sample of diameter 2 mm
(closely approximated by a cylinder of L =2 mm, D =2 mm) at a peak amplitude 4 = 1.0 mm.
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Table 3-1. Calculated ratio of the reported moment to the true moment for different size cylindrical
samples and different amplitudes.
SAMPLE DIMENSIONS PEAK AMPLITUDE OF SAMPLE OSCILLATION
Length L Diameter D 0.5 mm 1.0 mm 2.0 mm
(mm) (mm)
0 0 1.0000 1.0000 1.0000
0 1 1.0003 1.0005 1.0014
0 2 1.0007 1.0017 1.0053
0 3 1.0005 1.0026 1.0109
1 0 0.9996 0.9993 0.9981
1 1 0.9999 0.9999 0.9996
1 2 1.0007 1.0013 1.0037
1 3 1.0010 1.0028 1.0097
2 0 0.9978 0.9966 0.9921
2 1 0.9985 0.9975 0.9937
2 2 1.0002 0.9999 0.9986
2 3 1.0020 1.0029 1.0059
3 0 0.9933 0.9906 0.9808
3 1 0.9944 0.9920 0.9828
3 2 0.9976 0.9958 0.9887
3 3 1.0020 1.0013 0.9980
5 0 0.9662 0.9597 0.9367
5 1 0.9687 0.9622 0.9394
5 2 0.9759 0.9698 0.9476
5 3 0.9877 0.9820 0.9613
10 0 0.6961 0.6889 0.6647
10 1 0.6988 0.6914 0.6669
10 2 0.7070 0.6993 0.6737
10 3 0.7213 0.7130 0.6854
Table 3-1 only addresses pointlike and cylindrical samples, but you can obtain similar results
when you measure samples with other shapes. In such cases, use Table 3-1 as a rough guide to
approximate the expected errors. Again, detection-coil sensitivity for the included Palladium
standard sample (4096-390) is not necessarily the same as detection-coil sensitivity for samples
with shapes and/or sizes that differ from the included Palladium standard sample. The VSM
measurement software will not correct for such differences.
3.2.2 Errors from Radial Offset of Sample
You also should consider the radial centering of the sample in the coilset when the absolute
accuracy of VSM measurement results is important.
Table 3-2 shows the calculated effect of radial offset for cylindrical samples of different sizes,
using oscillation amplitudes of 1 mm and 2 mm. Note that when the centering error is only 1 mm
there could be as much as 1% error in the repeated moment.
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Table 3-2. Calculated ratio of the reported moment to the true moment of cylindrical samples for
different radial offsets from the coilset centerline.

PEAK SAMPLE
AMPLITUDE DIMENSIONS SAMPLE RADIAL OFFSET
A (mm) L (mm) | D (mm) 0 mm 0.5 mm 1.0 mm 1.5 mm 2.0 mm
1.0 1.0 1.0 1.000 1.001 1.003 1.003 0.997
1.0 2.0 2.0 1.000 1.001 1.003 1.005 1.000
1.0 3.0 3.0 1.001 1.003 1.006 1.009 1.006
2.0 1.0 1.0 1.000 1.002 1.010 1.020 1.028
2.0 2.0 2.0 0.999 1.002 1.010 1.020 1.030
2.0 3.0 3.0 0.998 1.001 1.010 1.023 1.035

3.2.3 Size of Magnetic Moment

The magnetic moment of your samples should be larger than about 10 emu to be detected in the
VSM.

3.3 Mounting Samples

3.3.1 Sample Holder Construction

Most sample holders are constructed of materials with magnetic moments that are much larger
than the minimum detectable moment. The key to successful measurements is making the sample
holder relatively uniform. Figure 3-1 shows the geometry of the trough-shaped sample holder
included in the VSM Option User's Kit. As you can see, the cross-section is shaped like a “C” to
hold the sample. In addition, the cross-section shows that the sample holder is uniform in the
region where the sample is mounted. As a result, small vertical displacements of the sample
holder will not create a signal. However, if the ends of the sample holder move sufficiently close
to the detection coils, the imbalance will create a detected signal.

MOUNT SAMPLE HERE

THREAD: 10-32

Figure 3-1. Trough-shaped sample holder (4096-391)
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3.3.2 Accurate Sample Location

The PPMS VSM system uses a touchdown technique for automatic centering of the sample in the
detection coils. This technique is described in detail in Chapter 4. To optimize the touchdown,
take special care with two steps in your preparations:

o Verify that the sample is mounted on the sample holder at 35 mm from the bottom of the
sample holder. Quantum Design has provided you with a special sample-mounting fixture
(see Figures 4-2 and 5-8) for locating the sample.

o Verify that the end of the sample holder has a very well defined contact surface for
performing the touchdown operation.

Quantum Design recommends that you locate the sample at an offset of 35 mm. The height of the
coilset is about 40 mm, so the offset of 35 mm places the end of the sample holder 5 mm above
the puck surface. This location is far enough from the end of the sample holder so that end effects
are minimal, yet it safely allows up to 4 mm oscillation amplitude of the sample rod. In addition,
use of this location exposes the sample to minimal variations in applied magnetic field, because
the sample is only moved 5 mm during a touchdown operation.

3.3.3 Sample Holder Variations

You can also use the paddle-shaped sample holder shown in Figure 3-2. A set is included in the
VSM Option User's Kit. For this approach, you can glue a sample to the side of the paddle, or you
can use a long piece of clear plastic heat-shrink tubing to hold the sample. In either case, it is
important to minimize cross-sectional variation along the length of the holder. For example, with
the heat-shrink tubing, you should verify that the tubing is free of cuts or kinks, which could
appear as a signal, and that the tubing extends the full length of the beam.

MOUNT SAMPLE HERE

THREAD: 10-32

Figure 3-2. Paddle-shaped sample holder (4096-392)
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C HAPTEIR 4

Taking VSM Measurements

4.1

Introduction

This chapter contains the following information:

o  Section 4.2 summarizes the o Section 4.4 describes how to take
measurement process when you use immediate-mode measurements with the
the Quantum Design VSM option. VSM option.

o Section 4.3 describes how to install o  Section 4.5 describes how to remove a
samples for taking VSM measurements. sample from the VSM.

4.2

4.2.1

Overview of VSM Measurements

A VSM measurement consists of a sequence of centering operations followed by the oscillation
of the sample and synchronous detection of the voltage induced in the coilset by the magnetized
sample.

In preparation for the measurement, you will use the automated VSM Install/Remove Sample
Wizard to install the sample. After that, the VSM application software completely automates the
next steps, which include centering the sample, setting measurement parameters, and setting up
measurement command files as well as operations that are more advanced.

The measurement process and use of the software are explained in the following subsections.

Important: Before you attempt to begin the measurement process, verify that the VSM option
and the application software have been installed (Chapter 2) and the sample has been mounted on
the sample holder (Chapter 3).

Sample Centering

Accurate VSM measurements require that the system oscillate the sample in the center of the coil
pair (see Figure 5-3), and that the centering position be kept stable to within about 0.1 mm at the
center of the pickup coils. The 0.1 mm stability is maintained by periodic “touchdown”
operations that adjust for changes in the sample position.'

'For example, during a measurement the temperature of the PPMS sample chamber changes. With the sample chamber and
the sample rod being affected by different thermal expansions, the sample shifts with respect to the coilset. In addition,
magnetic fields from the PPMS 16-T magnet can deflect the motor assembly that is suspended inside the linear motor
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4.2.1.1 THE TOUCHDOWN OPERATION

Automatic sample centering is accomplished with the touchdown operation. To perform a
touchdown operation, the linear motor transport lowers the sample rod until the end of the sample
holder touches the puck surface (see Figure 4-1). At this point, the software knows the precise
offset between the coilset and the sample, based on the dimensions of the coilset and the location
of the sample on the sample holder. The linear motor transport then moves the center of the
sample to the center of the coilset to continue measuring according to the following relation:

Measure location = (touchdown) + (coilset height) — (sample offset),

where coilset height ("H" in Figure 5-4) is constant for a given puck.

SAMPLE ROD

SAMPLE HOLDER

/ colLs \

/
| sAMPLE

| _— TOUCHING

TOUCHDOWN CENTERED
Figure 4-1. The touchdown centering operation

4.2.1.2 SCHEDULING TOUCHDOWN OPERATIONS

The software usually performs touchdown operations automatically, based on how rapidly the
temperature and field are changing. The system does not collect VSM data during the brief time
(about 20 s) it takes to perform a touchdown operation. In the event you want to control when the
touchdown operation and its “downtime” occur, you can disable automatic centering and perform
the centering operations manually. You can construct sequence files to pre-program centering
operations, which Quantum Design staff recommend, or you can issue immediate-mode
commands during the measurement by using the MultiVu menus.

Sequence files give you control over when touchdowns occur and they allow you to run a
measurement without attending to the process. The software application runs sequence files,
which contain sequences of commands that explicitly perform touchdowns (see Chapter 6).
Sequence commands are the preferred method for controlling the timing of touchdowns, because
they help you ensure the accuracy of your measurements.’

Immediate-mode commands allow you to center the sample at will by periodically selecting
Measure >> VSM Center Sample on the main MultiVu dropdown menu bar while the VSM
measurement is in progress.

transport, which further displaces the sample. Such effects can produce a displacement that exceeds the required centering
accuracy of 0.1 mm.

2 Refer to the Physical Properties Measurement System: PPMS MultiVu Application User’s Manual for more information
on sequence commands and command files.
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CAUTION!

Failure to perform frequent enough centering operations will lower the accuracy of
measurements.

Automatic centering is a key quality-control mechanism in the software. When automatic
centering has been disabled, the software cannot know how far the sample has drifted from
the center of the pickup coils unless a touchdown is performed.

4.2.2 VSM Measurement Process: Synchronous Detection

To perform VSM measurements, the Model CM-A VSM motor module is programmed to
oscillate the sample at the center of the coilset at a predetermined frequency and amplitude. The
voltage induced in the coilset is then amplified by the preamp and detected by the Model CM-B
VSM detection module. The VSM detection module also reads the real-time sample position
from the motor module.

The VSM detection module uses both the position and voltage signals to generate a complete and
independent magnetization measurement every cycle of oscillation. In principle, a 40-Hz
oscillation frequency can produce a 40-Hz data rate from the module. These data are averaged
over an amount of time that you specify. For example, if you specify an averaging time of 1
second and the oscillation frequency is 40 Hz, the detection module would average the 40
readings per second into one reading per second.

To obtain an accurate measurement of the magnetic moment, the VSM software application uses
calibration data from calibration files on the PC and from ROMs in the modules. The calibration
data includes corrections for preamplifier gain errors, phase-shift errors, and the geometry of the
coilset puck.

4.2.3 Immediate Mode and Sequence Mode

VSM measurement commands, including starting, stopping, and centering, can be carried out in
immediate mode or sequence mode. Immediate mode corresponds to commands that you issue
directly from the VSM Control Center (Figure 4-4) and from the PPMS MultiVu Measure
menu (Figure 6-9), for example, by clicking on buttons in dialog boxes. Sequence mode
corresponds to commands that are executed from within a running sequence file. These
commands are inserted into the sequence file by using the MultiVu Sequence Editor, as
explained in Chapter 6 and in the Physical Properties Measurement System: PPMS MultiVu
Application User’s Manual.

While immediate mode provides you with an interactive approach to measurements, sequence
commands allow you to set up the system so that it will perform complex data-acquisition
activities like magnetic hysteresis loops, temperature sweeps, and programmed touchdowns,
consistently and without your attention. If you disable automatic centering, Quantum Design staff
strongly recommend that you use a sequence to perform your measurements, including frequent
touchdowns.

Important: Data from any measurement type or mode will be saved only if you have designated
(selected or created) a VSM data file (see Sections 4.3.3, 6.5.2.2, and 7.3.4 for more about
designating data files).
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4.3 Installing a Sample

This section takes you through the process of installing a sample into the VSM sample chamber,
starting with a description of how the sample is attached to the holder and how the sample offset
is measured.

You will be aided in sample installation by the VSM Control Center (Figure 4-4), which opens
in the main MultiVu window as soon as you activate the VSM option. (When operating in
simulation mode, the title of the VSM Control Center is VSM SIM.) The VSM Control Center
organizes VSM-specific operations via automated programs (wizards) and four main panels or
"tabs": the Install tab, the Data File tab, the Sample tab, and the Advanced tab. This
introduction focuses on an installation method that uses the Install tab and the VSM
Install/Remove Sample Wizard. Chapter 6 describes the VSM software application, including
the VSM Control Center, in more detail.

4.3.1 Attach a Sample and Measure the Sample Offset

1. Attach the sample to the sample holder using the techniques discussed in Chapter 3. The
target line at 35 mm is the recommended mounting location, but the actual sample position
can be 1 or 2 mm from this line.

2. Use the sample-mounting station to measure the distance from the center of the sample to the
bottom of the sample holder, reading the position from the scale as demonstrated in
Figure 4-2. This distance is called the sample offset. Measure the sample position to an
accuracy of 0.5 mm.

Important: It is important to read the actual position of the sample, not the target position.
Accuracy is also important; you should carefully measure the sample position to an accuracy
of 0.5 mm.

TARGET LINE SAMPLE

i i

-3 |+3

35mm

SCALE

Figure 4-2. Reading the position of the sample from the sample-mounting
station

3. Remove the sample holder (with the mounted sample) from the mounting station and screw it
onto the end of the sample rod.
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4.3.2 Activate the VSM Option and Control Center

Important: Do not use these instructions to re-install’ the VSM option. Instead, follow the
instructions in Section 2.3 ("Reconfiguring the PPMS for the VSM Option") to reconfigure the
PPMS for the VSM option and to reactivate the VSM software.

1. To start the VSM application and open the VSM Control Center, select Utilities >>
Activate Option in the MultiVu window (Figure 4-3). When the Option Manager window
opens, select VSM and click on the Activate button.

EPPMS Multi¥u - Simulation Mode =101 x|

Fle ‘Wiew Sample Seguence Measure Graph  Instrument | Utiities Help

Dl@lnl ﬁl@l ‘%l%lal %I ,l..l.l@l gl Activate Option...

Configure GEtian, ..
Option Manager x| Log PPMS Data...
Upload. ..
S0HS . Send GPIB Commands...
Heat Capacity Activate --»> | Magnet 4
Helium3 )
Hesistiviti I Deactivatel Errar Handling. ..
Event Log...

Sigma Log FRMS Data...

Aeailable Options : Active Options :

Connection

Diagrams Helium Fil..
Status Calculatar...
EverCoal 4

Cloze

Figure 4-3. Activating the VSM option with the Option Manager dialog box

2. The Activate button opens the VSM Control Center (Figure 4-4) and VSM Log window
(hidden in Figure 4-4; see Figures 2-14 and 7-1).

At this time, the system also will perform a Home operation to determine the full range of
travel for the sample transport by touching down and then going to the load position. If a
sample already has been installed when you activate the option (e.g., you left your sample
installed when you turned off the system), the system performs a Touchdown operation.

W PPMS Multivu - Simulation Mode _lol x|
File Wiew Sample Sequence Measure Graph  Instrument  Utilities  Help

DE|E 2= &E=e S« 2|
=10(x]

Irstall | D ata File I Sample | Advanced I

Chamber Status
1.90K, Stable, Purged and sealed

Install/Remawve Configure WSM
Sample System

Status Measure...l Help |‘

W5M Fieady

Figure 4-4. Main MultiVu window and main window of the VSM Control
Center (VSM Log window has been minimized)

3. Inthe VSM Control Center, note the Install/Remove Sample button, which is located
below the Chamber Status area, and the Measure button, which is located above the Status
area. You will use these command buttons for the sample installation, centering, and
measurement procedures that follow.

3 In other words, you used the PPMS to take measurements with some other option (e.g., Heat Capacity option) after you
first installed and used the VSM option.
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4.3.3 Install the Sample

To install the sample you will use the VSM Install/Remove Sample Wizard (VSM Install
wizard for short), which has five pages of automated instructions that guide you through the
sample installation process. The overall process involves warming and venting the sample
chamber, moving the transport to the load position, selecting the operating mode (standard VSM
or VSM Oven), characterizing the sample, designating a data storage file, installing the sample,
and designating (or scanning for) the sample offset. Note that this section covers the sample
installation process only. The sample removal process is covered in Section 4.5.

1. Ifnecessary, activate the VSM application (see Section 4.3.2) and click on the Install tab to
bring it to the front of the VSM Control Center (Figure 4-4).

2. In the Install tab of the VSM Control Center, click on the Install/Remove Sample button.
This button opens page 1 of the VSM Install/Remove Sample Wizard dialog (Figure 4-5).
The VSM Control Center will still be open, although it might be hidden behind the other
panels.

Note the Chamber Status and Instruction areas in the dialog. These areas inform you about
the installation process and the next steps.

¥5M Install/Remove Sample Wizard kS|

~Chamber Statu:

| 200 K, Stable, Sealed

Instructiore

Press "0Open Chamber" ta da the following things:

- Bring the sample chamber ta room temperature
-Vent the sample chamber
- Move the transport to load position

Otherwise, press "Skip »»"

Open Chamber I Wse Exterided Purge

i | skpn | [TEed

Figure 4-5. The VSM Install/Remove Sample Wizard dialog (VSM
Install wizard for short), page 1: Open chamber

3. Click on the Open Chamber button (below the Instructions area). The wizard will bring the
sample chamber to room temperature, vent the chamber, and move the transport to the load
position, and the Instructions area will show the status of these processes.

4. When the Instructions area indicates that the chamber has been flooded and the transport is
in the load position, as reported in Figure 4-6, use the sequence outlined below to install the
sample rod and sample.

¥5SM Install/Remove Sample YWizard |

i Chamber Statu;

| 305 K, Stable, YWenting continuously

Instruction

Chamber in ' Flooding'" state: ansport at load pozition|
Fiess "Mext" to install new sample
Or

Press "Shutdown'' ta remove sample and turn off transport

Shutdown [~ Use Extended Furge
<< Back | Mest 55 I Carcel

Figure 4-6. The VSM Install wizard, page 1: Install or remove
sample
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e If you have not already measured your sample offset position, use the sample-
mounting station to obtain the sample offset from the end of the sample holder (see
Section 4.3.1).

e  Attach the sample holder to the sample rod.
e Remove the cap from the top of the VSM linear motor transport.

o Insert the sample rod with the attached sample holder into the sample access port until
the magnetic lock at the top of the sample rod engages the magnetic lock ring in the
linear motor transport. Verify that the magnetic lock has engaged the magnetic lock ring.

Important: The sample will be subject to vertical magnetic fields of up to
approximately 200 gauss when it passes through the head. If this is unacceptable for
your samples, please contact Customer Service at Quantum Design.

Click on the Next >> button at the bottom of the VSM Install wizard. This will open page 2
of the VSM Install wizard (Figure 4-7), in which you designate the type of measurement
(standard VSM or VSM Oven) you will be taking.

Important: If you have installed both the standard (low temperature) VSM option and the
VSM Oven option, you can come back to this page and change your selection at any point
during the VSM Install wizard. However, if you want to change the operating mode after
the VSM Install wizard has ended, you must restart the wizard from the beginning.

¥SM Install/ Remove Sample ¥izard x|

Select YSM Harware to use:

{+ Standard ¥SM Option

" %SM Oven Option

<< Back | T iiest>> Cancel |

Figure 4-7. The VSM Install wizard, page 2: Selecting the standard
(low-temperature) VSM option

Click on the radio button next to Standard VSM Option and then click on the Next >>
button at the bottom of the window.

If you have installed the VSM Oven option, new instructions will appear (Figure 4-8),
directing you to remove the oven access port from the linear motor transport and replace it
with the standard cap. When you have replaced the oven access port with the standard cap,
click on the Next >> button.

¥5M Install/Remove Sample Wizard x|

Charmber Statu

‘ 305 K., Stable, Venting continuously

Instruction:

Replace the oven access part on top of the WSk head with the
standard cap.

I~ Use Extended Purge

cepack | e g Cancel |

Figure 4-8. The VSM Install wizard: Cover the VSM head with the
standard cap
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8. Page 3 of the VSM Install wizard will open (Figure 4-9A) and guide you through the
process of designating (creating or opening) an output data file.

¥5M Install/Remove Sample Wizard L[
Output D ata File
Path I
Browse. . File Name |CLICK "BROWSE" TO SELECT A DATA FILE
Title: I
r—Sampls Information
I atenal I
Commerit I
Mass mg Size
Walume i Shape
Malecular l—
“wieight
<< Back | Cancel |

Figure 4-9A. The VSM Install wizard, page 3: Designating an output data file

9. To designate an output data file, click on the Browse button in the top left-hand side of the
Install dialog. The Browse button will open the VSM Select Data File dialog box (Figure 4-

9B).
VSM Select Data File 2l x|
Laak ir: Ia Data j - £ B2~
|_1Heat Capacity
4] AcrnsDefault
History |4 UploadPprnsData
- 4] heliurngr
| 4] thgt
D 4] vsrnDefault
A
w2
My Documents
File name: nEew el j Open I
N Files of type: IDala filess [*.dat) = Cancel |
Y

Figure 4-9B. Using the VSM Select Data File dialog to open or
create an output data file

10. Using the VSM Select Data File dialog, create a file or select the name of an existing file,
then click on the Open button.

a. Ifyou select the name of an existing data file, new measurements will be appended to it.
The Open button will open the file you selected and it will return you to page 3 of the
VSM Install wizard (Figure 4-9F). Please go to Step 11 below.

b. If you create a new measurement data file, a popup dialog will open (Figure 4-9C),
indicating that you must enter the sample properties. Click on the OK button.

x|

® Mew Datafile requires entry of sample properties

O I Cancel |

Figure 4-9C. Confirming creation of new data file
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e  The OK button will open the VSM X
Datafile Title dialog (Figure 4-9D) @
so that you can provide a title for Enter the Datall =
the graph view of the data. Note |
that this is optional.

e  Enter the title you want displayed
at the top of a plot or graph and
click on the OK button.

Ok | Cancel | Help |

Figure 4-9D. Creating a title for the data file

e The VSM Sample Properties dialog (Figure 4-9E) will open so that you can
describe the sample for your records (also optional).

V¥SM Sample Properties x|

@ Enter Sample Properties

b aterial IT itanium

Caomment I

Additional Degcriptive Comment:

Mazg I mg  Size I
Yolume I 3 Shapel
M alzeul

wegnt |

Q. | Cancel | Help

Figure 4-9E. Describing sample properties

e When you have completed your description, click on the OK button. You will be
returned to page 3 of the VSM Install wizard (Figure 4-9F).

VSM InstallRemoye Sample Wizard 5[

Output D ata File

Fath |C W dPpmztD atah

File MName |new weml_dat

Title |T\tanium 1

S ample Information

Material IT\tanium oxide

Comment Istock zample 1

Mass |.001 mg Size
‘olume mm? Shape |imegular
Malecular l—
wieight

< Back | Mext > | Cancel |

Figure 4-9F. The VSM Install wizard, page 3: Output
data file name and sample properties

11. Page 3 of VSM Install wizard will now display any optional information that you entered in
the VSM Sample Properties dialog. If you designated a pre-existing file as the data output
file, the dialog will display the sample information from that file.

12. Click on the Next >> button at the bottom of the dialog. Page 4 of the VSM Install wizard
will open (Figure 4-10A), in which you can scan for the sample offset or enter your
measurement of the sample-offset position (the value you obtained by using the sample-
mounting station shown in Figure 4-2).
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¥SM Install/Remove Sample Wizard x|

Sample Holder Coordinates for Center Position

Sample Holder [@

=l 33.94 mm =
Last 'Scan Offset: |33.S4 mm

<==5can for Sample Offset

Enter Offset manually |

A LR LA LA LA LA Ana RaAs Rant n ettt
10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44
Sample Offset (mm)

Advanced Centering |

<< Back | P Mestr» Cancel |

Figure 4-10A. The VSM Install wizard, page 4: Entering sample holder coordinates

13. Click on the Scan for Sample Offset button (right-hand side of the dialog in Figure 4-10A).
The graph will reflect the progress of the scan.

14. When the system has completed the scan, a x|
popup dialog will appear (Figure 4-10B) so The measured offsat is 3379 mm.
that you can accept or reject the scanned Tio use this reasured value dick Ok,
value.

a. To accept the value, click on the OK S - LanEE |
button. The popup dialog will close and the
dialog with the Sample Offset graph will Figure 4-10B. Confirming sample offset:
reappear (Figure 4-10C). Accept or reject scanned value
¥SM Install/Remove Sample Wizard x|

Sample Holder Coordinates for Center Position

[ : Samtple Haolder : : [m

Fe—375m———e

33.79 o
A T Dffsst ISS?B mm

¢==Scan for Sample Dffzet
Enter Offset manually

Advanced Centering |

Momert (emw)

Sample Offset (mm)

<« Back | Mext 3> I Cancel |

Figure 4-10C. The VSM Install wizard, page 4: Sample offset
graphed

b. To ignore the value, click on the Cancel button. The popup dialog will close and the
dialog with the Sample Offset graph will reappear, but the Offset text box will show the
previous sample offset. You can now perform another scan, manually enter the sample
offset, or click on the Next >> button to use the previous sample offset.

15. Click on the Next >> button at the bottom of the dialog (Figure 4-10C). This button opens

page 5 of the VSM Install wizard (Figure 4-11), which reports the sample-offset position
and related instructions.
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¥SM Install/Remove Sample Wizard

Section 4.3
Installing a Sample

[~ Chamber Statu:

| 305K, Stable, Purged and sealed

[~ Instiuction

touchdown centering,

Y ou hawe entered a sample offset pasition of 33.79 mm far

Make sure the cap i on the transport and press "Close Chamber' ta
obtain the initial tauchdawn position and purge the sample charmber.
"ou may select a normal purge/seal or an extended purge.

Close Chamber I~ UseExtended Purge

<« Back | Fiiish I Cancel |

Figure 4-11. The VSM Install wizard, page 5: Reporting sample-offset position

Note the "Use Extended Purge" checkbox that has appeared next to the Close Chamber
button. Quantum Design staff strongly recommend that you use this option under the
following circumstances: you will perform low-temperature measurements (< 270 K) and the
VSM hardware has been exposed to air for an extended time. Under all other circumstances,
the standard PPMS purge routine is sufficient, and it is more expedient than the extended

purge.

16. Place the cap on the linear motor transport and click on the Close Chamber button (just
below the Instructions area of Figure 4-11).

e  The text in the Instructions area will indicate that a touchdown is being performed
(Figure 4-12) and it will report on the process as it takes place.

e  When the touchdown has been completed, the Instructions area will say "Sample
Installation complete" and "Press 'Finish'," as shown in Figure 4-13.

¥SM Install/Remove Sample Wizard x|

[ Chamber Statu

I 305 K, Stable, Venting continuously

Instruction

Performing touchdawn, pleass wait

Close Chamber | 1™ Use Evtended Purge
woek | [ | Concel |

Figure 4-12. The VSM Install wizard, page 5: Performing
a touchdown

17. Click on the Finish button at the
bottom of the dialog (Figure 4-13).
This button returns you to the Install
tab of the VSM Control Center
(Figure 4-14), which will display the
system temperature and other status
information.

Note: If you chose the extended purge
option in Step 16, the Instructions
area will reflect that process (Figure 4-
15A) until the purge has been
completed. Then the dialog shown in
Figure 4-15B will appear.

V¥SM Install/Remove Sample Wizard |

[ Chamnber Statu

[ 305 K. Stable. Puged and sealed

Sample Installation camplete.

Press "Firish'

Close Chamber | ™ Use Extended Purgs
ciace | [ | Concel |

Figure 4-13. The VSM Install wizard, page 5:
Finishing sample installation

{%,y5M SIM [new vsméb.dat] =l x]
Install | Data Filel Samplel Advancedl Simulationl

Chamber Status
305.00K. 5Stable, Purged and sealed

Configure WS
Spstem

Status: Measure... | Help |

|Standard W5M configuration selected.

Figure 4-14. Installation completed after
standard purge
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{4 ¥5M SIM

Install | Data Filel Samplel Advanced
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o [ | {%,¥5M SIM [new vsmé.dat] _ o] x|
Install | Data FiIeI Samplel Advancedl Simulationl

Chamber Status

Chamnber Status

P, ded

[ g purge op

305.00K, Stable, Pumping continuously

Install/Fiemove

End Purge

Configure W5k Install/Remave Configure S
S ample System

305.00K, Stable, Sealed

Sample Supstemn
Status: Measure.. Help | Status: Measure...l Help |
|F'umping Chamber... |Exlended purge operation completed.
Figure 4-15A. Appearance of the Install tab Figure 4-15B. Appearance of the Install tab
when an extended purge has been initiated after completion of an extended purge

18. You can now set up the system to perform sample measurements.

4.4 Taking Immediate-Mode VSM Measurements

After the sample has been installed and the position of the sample has been specified, you can
perform VSM measurements by using immediate-mode commands (e.g., from command buttons
or dropdown menus) or by constructing sequence files. This section focuses on the use of
immediate-mode commands to specify and perform VSM measurements. Chapter 6 describes
how you can use sequence commands.

In immediate-mode, the primary measurement process uses the Measure command button to set
the measurement parameters, such as whether the measurements are single or continuous, the
interval between measurements, and the peak vibration amplitude of a sample during a

measurement.

4.4.1 Measure Command and VSM Measurement Dialog

To specify parameters for VSM measurements, click on the Measure button, which is located
just above the Status area in the VSM Control Center (e.g., Figures 4-15A and 4-15B). The
Measure button opens the VSM Measurement dialog, which consists of the Settings,
Centering, and Advanced panels or "tabs" (Figures 4-16—4-18). The left side of each panel
varies according to the dialog, but the right side of each panel shows the same Last
Measurement area, and the bottom shows the same command buttons.
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"Last Measurement" Area

The right side of each panel consists of the Last Measurement area, which displays the most
recent measurement results. The displayed data are also written to the open data file along with
the data items that are defined in Chapter 7, Table 7-2.

=10l

Temperature represents the
average temperature during the

I"_ﬂ_-__.' ¥SM Measurement
Settings |Centeting Advancedl

Last Measurement——————————

4.4.2

Quantum Design

—Measure Type—————————
. Temperature [ K

measurement, in Kelvin.

o Field represents the average field, in Feld - -

oersted. = Single Measuremnent
Moment | emu
o Moment represents the average of
. . foment ’7
the moment over the averaging time, Brersging [ Std. Enror e
in emu Time =

Lagging
Interval I‘I 0 =B

teazurement Parameters

o  Moment Std. Error represents the
error on the mean, that is, the error
bar on the reported moment. st | Pawe | Gl | ten |

Figure 4-16. VSM Measurement dialog: Settings tab

Command Buttons

The Start (Stop), Pause (Resume), Close, and Help command buttons are arranged across the
bottom of all VSM Measurement panels. The Start and Pause buttons toggle (change) from
Start to Stop and from Pause to Resume according to the process you initiated most recently.
The Close button closes the VSM Measurement dialog, but it does not stop the measurements.
The Start and Pause buttons are explained in Section 4.4.3.

Setting Up a Measurement

You will set the main parameters for the VSM measurement by using the Measure Type and
Measurement Parameters subsections of the Settings tab (Figure 4-16).

4.4.2.1 SETTINGS TAB

1. In the top left side of the Settings tab, the Measure Type subsection has radio buttons to
select Continuous Measuring or a Single Measurement. Both measures are defined by the
parameters that you set by using the Measurement Parameters subsection.

e Continuous Measuring takes measurements lasting "Averaging Time." If "Logging
Interval" is less than Averaging Time, a new measurement will occur every
Averaging Time number of seconds. Otherwise, a new measurement will occur every
Logging Interval number of seconds. If you select Continuous Measuring, the system
will take measurements until you click on the Stop or Pause button.

e Single Measurement takes one measurement lasting Averaging Time.

2. The Measurement Parameters subsection (below the Measure Type subsection) contains
text boxes in which you enter the Duration and Interval of the measurements.

e Averaging Time is defined as the averaging time (in seconds) that you want the system
to use for each measurement it writes to the data file. The averaging time can be as small
as 2 cycles (0.05 sec for 40 Hz), but Quantum Design staff recommend that you use
values from 1 second to 10 seconds. The system will round the entered value to the
nearest cycle period. For example, if the VSM frequency is 40.2 Hz and you request an
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averaging time of 1 second, the system will use an internal averaging time of 0.995
second (40 whole cycles divided by 40.2 Hz).

e Logging Interval is defined as the amount of time that elapses between recorded
measurements (in seconds). If Logging Interval is set to less than Averaging Time,
then one data point will be displayed and written to the data file every Averaging Time
number of seconds. That is, all the data will be saved.

The next sections describe the settings in the Centering and Advanced tabs. The default values
are likely to fit many of your measurement needs, but you can adjust them whenever you need

additional control.

4.4.2.2 CENTERING TAB

Use the settings on this panel to enable or disable automatic centering operations and to set the

parameters for touchdown centering.

1. To enable or disable automatic centering,
click in the appropriate radio button in the
Centering panel (Figure 4-17). Quantum
Design staff strongly recommend that you

enable automatic centering by selecting Do Deka Tims = e
Touchdown Centering at Intervals.’ See
Section 4.2.1.2 for more about touchdown DetaField [0 Oz |Moment L

operations.

Important: If you select No Automatic
Centering, you must determine when
touchdowns are needed and you must
perform them.” The Do Touchdown
Centering at Intervals command assures
measurement accuracy by informing the
software about the location of the sample.

"'_'Jr_..'VSM Measurement
Settings  Centering |Advanced

o iDo Touchdown Centering |
iat [ntervals

Delta I—
Temperature 10 K

= Mo Automatic Centering

Temperature |~ K

Std Ewor | I

Start | Pauze |

Cloze | Help |

Figure 4-17. VSM Measurement dialog:
Centering tab

2. Use the definitions below to determine how you set the Centering parameters. You do not
need to set the parameters if you disable automatic touchdowns (by selecting No Automatic

Centering).

Delta Time is the maximum allowed time interval, in minutes, between touchdown
operations. For example, if it is set to 5 minutes and no manual or automatic centering
operations have been performed within the past 5 minutes, the system will automatically
trigger a touchdown operation.Use a value of zero (0) if the amount of elapsed time
should never trigger a touchdown.

Delta Field is the maximum allowed field change, in oersted, between touchdown
operations. For example, if this is set to 10000 Oe and the field has changed by more
than 10000 Oe without any manual or automatic centering operations, the system will
automatically trigger a touchdown operation. Use a value of zero (0) if the amount of
field change should never trigger a touchdown.

Delta Temperature is the maximum allowed temperature change, in degrees Kelvin,
between touchdown operations. For example, if this is set to 20 K and the temperature
has changed by more than 20 K without any manual or automatic centering operations,
the system will automatically trigger a touchdown operation. Use a value of zero (0) if
the amount of temperature change should never trigger a touchdown.

4Y ou might occasionally find that you prefer to disable automatic touchdowns. If so, please review Section 4.2.1.2.
5 You can do this periodically by selecting Measure >> VSM Center Sample from the main MultiVu dropdown menu, or
by inserting the Center Sample sequence command into a sequence file that is run during the measurements, as explained in

Chapter 6.
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44.2.3

ADVANCED TAB

The Advanced tab of the VSM Measurement dialog (Figure 4-18) contains settings that you can
typically ignore, as there are default values. However, the Excitation Parameters, Ranging, and
PPMS Data Logging options offer additional control over your measurements, as explained
below. Chapter 6 explains these settings in greater detail.

1.

Quantum Design

You can use the Excitation i ¥SM Measurement o [ 3|
Parameters section to set the Settings | Centering Advanced | [~Last Measurement———————
Peak Amplitude. Oscillation Rl P sl | e 13 ¢
. £al emperature |-

Frequency is set to 40 Hz. ampltude |0 m
Note that the Max. Accel. and Frequency [0 <] Ha Field 400000 e
Max. Moment readings will Maw. Accel |12E.33‘I misec? o
change in accordance with the Hax [ ey | [Moment Fm
settings used for Peak Ranging ([ Moment  mgaeg

g- & Sticky Autorange Std. Error S
Amplltllde. € Alays Autorange

) Fized Rangs Imum\.-' vI

Important: Before you attempt
to change the Peak Amplitude PPMS Datalogaing  Select.. |
setting, please read about it in [ = I Heb |

Section 6.5 .

Figure 4-18. VSM Measurement dialog: Advanced
tab

Peak Amplitude specifies the peak vibration amplitude (i.e., one-half the peak-to-peak
amplitude) of the sample during a measurement (in mm). Typically, Peak Amplitude is
set to 2 mm.

Frequency specifies the frequency at which the VSM oscillates the sample. The system
uses an oscillation Frequency of 40 Hz.

Max. Accel. is computed from Frequency (40 Hz) and the value that you entered for
Peak Amplitude. It is the maximum calculated acceleration during a cycle.

Max. Moment is computed from Frequency (40 Hz) and the value that you entered for
Peak Amplitude. It is the maximum measurable moment.

The Ranging setting refers to the way the system chooses the gain of the amplifiers in the
VSM module during a measurement. The preamplifiers in the VSM module can change the
gain ranges by factors of ten, depending on the size of the signal that is induced in the pickup
coils. You can change this setting from Sticky Autorange in the rare case when you need
more control.

Sticky Autorange (recommended): The system automatically increases the gain by a
factor of 10 if the current peak signal drops below 2% of the current range. The system
automatically decreases the gain by a factor of 10 if the current peak signal exceeds 50%
of the current range.

Always Autorange: The system automatically increases the gain by a factor of 10 if the
current peak signal drops below 9%. The system automatically decreases the gain by a
factor of 10 if the current peak signal exceeds 100%.

In some cases, the Always Autorange setting might improve the signal-to-noise ratio.
However, it could also lead an increased number of range changes and a corresponding
drop in data throughput.

Fixed Range: The system always uses the specified gain range.
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3. The PPMS Data Logging section has links to a dialog for designating supplemental
measurement data (the typical items in a data file are shown in Table 7-2).

e  Click on the Select Data button. The PPMS dialog (Figure 4-19) will open, showing
additional PPMS system data items that can be saved.

e For any type of data you would like added to the current file, select the accompanying

check box.
e  When you are finished, click on the OK button.
(meevs =ioi]
¥ | General Status [~ BErg Ch-1 Resistance I~ Map20
¥ | Temperature [~ Erg Ch-1 Excitation I~ Map 21
¥ | Magretic Field [~ Brg Ch-2 Resistance I~ Map22
[~ Erg Ch-2 Excitation I~ Map23
[~ Brg Ch-3 Resistance I~ Map24
[~ Digital Inputs [~ Erg Ch-3 Excitation ¥ | Sample K]
[~ DrCh-1 Curent [~ Erg Ch-4 Resistance ™ Map 26
[~ DrCh-1 Power [~ Brg Ch-4 Excitation I~ Map2?
[ DrCh-2 Current [~ SigCh-1 Input Yoltage I~ Map28
[~ DrCh-2 Power I~ Sig Ch-2 Input Voltage I Map23
o | Cose | Hep |

Figure 4-19. Designating additional measurement data to be
collected by using the PPMS dialog

4.4.3 Starting/Stopping/Pausing a Measurement

1. To start the VSM measurement process, click on the Start (Stop) button at the bottom of the
current panel of the VSM Measurement dialog.

The right panel of the dialog box will display VSM measurement results as they are acquired
(see Figure 4-18). The displayed data are also written to the open data file along with the data
items that are defined in Chapter 7, Table 7-2.

2. To stop sending new readings to the dialog box and the data file, click on the Pause
(Resume) toggle button next to the Start (Stop) button. Although the system does not save
or update readings during a Pause, it will continue oscillating the sample and executing any
automatic touchdown operations that were scheduled.

To restart the data output after a pause, click on the Resume (Pause) button.

4. To stop data output and sample oscillation, click on the Stop (Start) button.
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4.5 Removing a Sample

You will use the VSM Install/Remove Sample Wizard to remove the sample and sample rod.
The process is the same as that for installing a sample, through Step 3 (see Section 4.3.3). If you
will temporarily stop taking measurements (e.g., a week or more), you can remove the sample
rod, cover the linear motor transport, shut down the transport, and end the VSM Install wizard.

Important: If you want to stop taking VSM measurements and start taking measurements with a
non-VSM option, you will need to remove the VSM-related hardware and "reconfigure" the
PPMS by using the procedures that are outlined in Section 2.4. The reconfiguration process
requires steps that are not needed for the basic sample-removal process outlined here.

1. Start the VSM Install/Remove Sample Wizard (VSM Install wizard for short): In the
Install tab of the VSM Control Center (e.g., Figure 4-4), click on the Install/Remove
Sample button.

2. When page 1 of the VSM Install wizard opens (Figure 4-20), click on the Open Chamber
button underneath the Instructions area. The wizard will warm the sample chamber to 305
K, vent the chamber, and move the transport to the load (or unload) position.

¥5M Install/ Remove Sample Wizard x|

r—Chamber Statu:

| 305 K, Stable, Purged and sealed

rInstruction:

Prezs "Open Chamber"' to do the following things:
- Bring the zample chamber ko room temperature
-Went the sample chamber
- Move the transport to load position

Otherwize, press "Skip =»"

Open Chamber | I~ Use Extended Purge

<«Back | ski»> |

Figure 4-20. The VSM Install wizard, page 1: Initial instructions

3. The instructions area and button labels will reflect the process, as shown in Figures 4-21A
and 4-21B.

VY5SM Install/Remove Sample Wizard x|

Chamber Statu

| 305 K, Stable, Venting continuously

rInstruction

Wenting chamber, please wait, . .

[ pen Chamber | [~ Use Extended Purge
<< Back | Skip 2> I Cancel

Figure 4-21A. The VSM Install wizard, page 1: Chamber preparation
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¥SM Install/Remove Sample Wizard x|

r—Chamber Statu:

| 305 K, Stable, Wenting continuously

rInstruction:

Chamber in "Flooding” state; transpart at load position.
Press "Mest" to install new sample
Or

Press "Shutdown' to remove zample and tumn off transport

Shutdown | [~ Use Extended Purge
<< Back | Mext > I Cancel

Figure 4-21B. The VSM Install wizard, page 1: Shutdown transport or
install sample

4. When the instructions are complete and indicate that the system has been prepared for the
next step (remove a sample rod or install a sample rod), remove the sample rod and replace
the cover on the linear motor transport.

CAUTION!

Verify that you have removed the sample rod before continuing.

5. Click on the Shutdown button. If the system detects the presence of the sample rod, a popup
dialog will open (Figure 4-22), instructing you to remove the sample rod before you shut
down the transport. Verify that you have removed the sample rod and click on the OK
button.

Pomsmeu x|

You must remove the sample rod before shutting the transport down

Figure 4-22. Ppmsmvu popup dialog with shutdown
instructions

6. The OK button will return you to page 2 of the VSM Install wizard dialog, where the
Instructions area will first indicate that the transport is being moved into the shutdown
position. A short time later, the Instructions area will indicate that the transport has been
shut down (Figure 4-23).
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¥5M Install/ Remove Sample Wizard x|
Chamber Statu
| 305 K, Stable, Venting continuous/y
rInstruction:

The trangport is now shutdown,

Press "Cancel” to exit this wizard, or press "Open Chamber'' to move:
the transport to the load pozition to insert a new sample.

¥ | Uize Extended|Purae

<< Biack i [ Cancel

Figure 4-23. The VSM Install wizard, page 2: End wizard or install sample
To end the VSM Install wizard and stop taking measurements for a period, click on the
Cancel button.

The VSM Install wizard will close and you will be returned to the VSM Control Center
and the Install tab.
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VSM Hardware

5.1

Introduction

This chapter contains the following information:

o Section 5.2 describes each of the basic o  Section 5.4 describes the sample-mounting
hardware components that make up the station and its use.
VSM option.

o Section 5.3 describes the contents of the o  Section 5.5 describes the electrical
VSM User's Kit. components of the VSM option.

5.2

5.2.1

VSM Hardware Components

This section describes each of the basic hardware components that make up the VSM system. For
instructions about installing the various components, please refer to Chapter 2.

Linear Transport

The VSM linear transport (4096-400) is the motor that moves the sample. The linear motor
transport and many of its component parts are illustrated in Figure 5-1. You will mount the linear
motor transport directly on top of the PPMS sample-chamber opening after you have inserted the
sample tube into the sample chamber.

The sample rod is inserted into the sample chamber through an access port on top of the VSM
linear motor transport. The sample chamber is sealed (for storage and during operations) by a cap
and an O-ring seal. An electrical connector at the rear of the linear motor transport provides the
Model CM-A with electrical access to the drive coil, position encoder, and linear-motor-transport
calibration ROM via the motor drive cable (3096-200).

The sample rod is held in place in the VSM linear motor transport by a magnetic-locking
mechanism consisting of small magnets in the top of the rod; the magnets stick to a thin steel ring
at the top of the armature.

A spring-suspension mechanism inside the linear motor transport isolates the vertical motion of
the motor from the housing during vibration. The resonant frequency of the spring-suspension
mechanism is about 5 Hz. You can verify whether the suspension mechanism is functioning
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correctly by gently tapping the top of the sample rod at the sample access port during sample
loading. A mechanism that is working correctly will oscillate for at least 5 seconds.

The transport is shipped from the factory with the shipping plug installed to prevent oscillation of
the motor suspension mechanism. Before using the equipment, you must remove the shipping
plug and install the extender tube flange.

A window in the front side of the linear motor transport (opposite the electrical connector)
displays the location of the armature (the moving section of the motor transport). When you are
installing or removing samples, you will be able to see an indicator pin at the top of the window:
The indicator pin will be at the fop of the window when the system is in the “load” position. The
indicator pin will be at the bottom of the window, which is the "shutdown" position, only when
the sample rod has been removed and the linear motor transport has been shut down. During
VSM operations, the indicator pin will vibrate rapidly (1-4 mm peak-to-peak amplitude at 40 Hz)
between the load and shutdown positions.

Important: The sample will be subject to vertical magnetic fields of up to approximately 200
gauss when it passes through the head. If this is unacceptable for your samples, please contact
Quantum Design.

CAUTION!

The indicator pin should be at the bottom of the window when the linear motor transport
has been shut down. If it is NOT, it indicates that the sample rod has been inadvertently

left in the sample chamber.

Never attempt to remove the linear motor transport from the PPMS while the sample rod
is still installed.

SAMPLE ACCESS

PORT AND
CAP MAGNETIC LOCK RING
WINDOW ﬁ\ N~
LOAD POSITION H
o
RUN POSITION — I
-
SHUTDOWN POSITION
.
ELECTRICAL
EXTENDER TUBE CONNECTOR
FLANGE REAR VIEW
SHIPPING PLUG
FRONT VIEW
Figure 5-1. VSM linear motor transport (4096-400)
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5.2.2 Storage Case for Linear Motor Transport

Because the linear motor transport is both heavy and delicate, Quantum Design has furnished you
with a specially designed storage case to protect it during transport and storage. When the linear
motor transport is not being used, it should be stored in this case. You can keep the case on a
shelf or in a cabinet, so long as it is on a stable base and is stored upright as shown in Figure 5-2.

CAUTION!

Because the storage case has a high center of gravity, it is critical that you place it on a
very stable base such as the floor.

=]

{

s

Figure 5-2. Storage case (4096-150) for the linear motor transport.

5.2.3 Coilset Puck

The coilset puck contains the VSM detection coils and a thermometer for monitoring the sample
temperature. You will insert the coilset puck into the sample chamber by using the PPMS sample
insertion tool (also called the puck insertion/extraction tool) and the same procedures used to
insert other types of pucks (see the Physical Property Measurement System: Hardware Manual
for information on puck insertion and extraction). You must install the puck before you insert the
sample tube.
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MOUNTING RING FOR

The electrical connector at the PUCK INSERTION TOOL

bottom of the coilset puck has a
serial number (see Figure 5-3). As
explained in Sections 2.2.4 and
2.2.9, you will use these serial
numbers to verify the numbers
contained in the application
software. The system uses the
serial numbers to identify the
puck calibration information.

The VSM option is flexible
enough to accommodate different
detection-coil configurations—all OILSET SERIAL

you will need to do is change the NUMBER (REQUIRED

coilset puck. However, for most BY SOFTWARE)

uses, the standard coilset puck Figure 5-3. Coilset puck (4096-204)
provides the best trade-off

between sensitivity and accuracy.

FIRST—ORDER
GRADIOMETER COIL
PAIR

The dimensions of the standard
coilset puck are shown
schematically in Figure 5-4. The
center of the gradiometer pick-up
coils is located 40.1 mm (1.58 in) : | (')
above the location corresponding ‘ ‘

to the puck surface. This position
corresponds to the center position
of PPMS high-field systems (14-T
or greater) and the high
homogeneity region of lower field COUNTER—WOUND
magnets (e.g., 7-T, 9-T). @ PICKUP COILS

m

.D.
D.

COUNTER—WOUND
PICKUP COILS

After repeated insertions of the SAMPLE BORE

VSM puck, the contact fingers at /

the base of the coilset (above the
serial number in Figure 5-3) might PUCK SURFACE
bend inwards, which would /72 %/

loosen the fit of the coilset in the

bottom of the PPMS sample

chamber. When this happens, you  Figure 5-4. The internal dimensions of a standard coilset puck
should make the coilset fit snugly ~ are as follows: Bore diameter (B) = 6.33 mm:; coil thickness (T)

again by using the puck = 1.78 mm; coil spacing (S) = 7.11 mm; coil inner diameter (ID)
adjustment tool, as described in = 7.73 mm; coil outer diameter (OD) = 13.7 mm; height above
the Physical Property puck surface (H) = 40.1 mm.
Measurement System: Hardware
Manual.
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Table 5-1. Sample Connection with User Bridge Cable Connected.

CM-B VSM detection module

1—-_—:-'_-JJ
- - g
%\Q‘O, 131211109 876 543 21
{ O @ C \u. ( : ~
3 \ O0O00CO00COO00O0O0CO0 |
| o re O14’j||8 \ O
I

\ O000000O0O00O00O |

\J N
\\/ // 2524232221201918171615 14

(BOTTOM VIEW)

SAMPLE | GRAY LEMO JB-3 PREAMP FUNCTION
PUCK CONNECTOR ON CM-B VSM
AT PROBE HEAD | MODULE

3 3 5 Thermometer Current +
4 4 18 Thermometer Current —
5 5 6 Thermometer Voltage +
6 6 19 Thermometer Voltage —
11 11 10 Channel 1 Input +
12 12 23 Channel 1 Input —
13 13 12 Channel 2 Input +
14 14 25 Channel 2 Input —

5.2.4 Sample Tube

You will insert the sample tube (Figure 5-5) into the sample chamber after you have installed the
coilset puck. The sample tube provides low-friction guide sleeves for the sample rod. The top of
the sample tube consists of an integrated O-ring attached to a stabilizer post. The stabilizer post
provides a rigid, bayonet-style mount that prevents the linear motor transport from tipping over.
Part of the post extends into the sample chamber and part extends into the extender tube flange on
the bottom of the linear motor transport, as shown in Figure 2-10.

CAUTION!

You should always use the flange clamp to hold the linear motor transport onto the post,
even though the stabilizer post helps prevent the linear motor transport from tipping over.
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INTEGRATED CENTERING RING

STABILIZER POST

BAFFLES

CENTERING
BAFFLE

Figure 5-5. VSM sample tube (4096-301)

5.2.5 Sample Rod

The VSM sample rod is specifically designed for the VSM option and is not compatible with the
ACMS option of the Quantum Design PPMS. Many of the design features of the sample rod were
introduced to reduce the background signal from mechanical vibrations at the VSM oscillation
frequency. Such features control the rattling or friction between the rod and the PPMS and they
eliminate resonant flexure of the shaft.

CENTERING SLIDES

MAGNETIC LOCK

FLEXIBLE COUPLING

STIFF TAPERED
CARBON-FIBER
SHAFT

FLEXIBLE THIN LOWER SLIDE
CARBON-FIBER ADAPTER
SHAFT

Figure 5-6. VSM sample rod (4096-352)

Figure 5-6 shows the sample rod in a horizontal position (during use, the magnetic lock would be
at the top of the rod). Beginning at the far left of the figure, the sample rod consists of the
following components:

o  Magnetic Lock

The magnetic lock is constructed of aluminum. The lock contains six small, very strong
magnets that attach the sample rod to the armature in the linear motor transport during a
measurement. Keep the magnets clean and prevent them from contacting any magnetic
object.

Important: Keep the magnet surfaces clean, as the strength of the lock depends on the
magnets being flush in contact with the mating part in the linear motor transport. Also, avoid
bringing the magnets into contact with magnetic objects. Although small, the magnets are
extremely strong.
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Flexible Coupling

The flexible coupling is made of Delrin and relieves excess transverse bending stress and
mechanical coupling that might arise in the rigid shaft from slight non-axial alignment.

Stiff Tapered Shaft

The stiff tapered shaft is the main shaft of the sample rod. It is made from wound carbon-
fiber composite that is lightweight and stiff.

Centering Slides
The centering slides slide through precision guide tubes within the sample tube and are
precisely fitted to prevent rattling. These slides are integrated into the shaft and the lower

slide adapter and are designed to be low friction and to have a long life, so long as you keep
them clean and smooth.

Important: The centering slides must be kept clean and smooth.
Flexible Thin Shaft

The flexible thin shaft is carbon fiber and forms a flexible coupling between the two
centering slides. It is designed to relieve excess contact force between the centering slides
and the guide tubes.

Lower Slide Adapter

The lower slide adapter is made of bearing-grade plastic. The upper end of this adapter has
the lower centering slide integrated into it. The lower end of the slide adapter is designed to
mate with a threaded sample holder that you screw onto the bottom of the sample rod (not
shown in this figure).

5.3 VSM Option User’s Kit

The VSM Option User's Kit contains miscellaneous hardware and supplies that you will use to
mount samples and to verify the operation of the VSM. The convenient portable toolbox (see
Figure 5-7) helps organize the items.

The kit includes the following contents:

o

Quantum Design

Sample-Mounting Station

The sample-mounting station is used to mount samples at the correct location in the sample
holder. For more information about mounting samples, see Figure 5-8 and Section 3.3.

Sample Holders

Sample holders are used to hold samples (see Figure 5-8); the holders screw onto the bottom
of the VSM sample rod. Quantum Design has provided five paddle-shaped sample holders
and five trough-shaped sample holders.

Calibration Sample

The palladium calibration sample is used to calibrate the VSM option and to verify its
accuracy.

Coilset Assembly
The VSM coilset assembly is shipped as part of the VSM Option User's Kit.
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— —
1 T 1 T
PALLADIUM
CALIBRATION
COILSET 4//ﬁiSAMPLE

ASSEMBLY‘*\\\

SAMPLE—MOUNTING
—  STATION

PADDLE—SHAPED
SAMPLE HOLDERS ™

TROUGH—-SHAPED
SAMPLE HOLDERS

Figure 5-7. VSM Option User's Kit (4096-100)

5.4 Sample-Mounting Station

The sample-mounting station (4096-110) is used to precisely locate and measure (within 0.5 mm)
the sample offset, which is the distance between the sample and the bottom of the sample holder
(see Figure 5-8).

SAMPLE
SAMPLE HOLDER

SLIDE TO RIGHT TO

RELEASE OR LOAD
THE SAMPLE HOLDER

POSITION
SCALE

Figure 5-8. Sample-mounting station (4096-110)

The VSM measurement algorithm requires an accurate measurement of this distance so that it can
perform touchdown operations (See Chapters 1 and 4 for more details about touchdown
operations).
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5.5 VSM Electronics

5.5.1 Preamp Cable Assembly

Figure 5-9 shows the preamp cable assembly (3096-300), which is the electrical connection
between the coilset puck and the “PREAMP” port (JB-3) on the Model CM-B detection module.
Integrated into the cable are dual 40-gain preamplifiers for up to two independent detection coils.
The preamp end of the cable is plugged into the gray connector at the PPMS probe head.

© ©

\
[ N\
® ® ©

Figure 5-9. Preamp cable assembly (3096-300)

5.5.2 Motor Drive Cable

Figure 5-10 shows the VSM motor drive cable (3096-200), which connects the back of the linear
motor transport to the “SERVO” port (JA-1) on the Model CM-A (motor module). The drive
cable provides drive-coil power to the linear motor transport, position-encoder read-back to the
module, and serial communication between the linear motor transport and the module for
diagnostic and configuration purposes.

Figure 5-10. Motor drive cable (3096-200)

5.5.3 VSM-Motor Sync Cable

Figure 5-11 shows the VSM—Motor sync cable (3096-400), which connects the “SYNC” port
(JA-3) on the Model CM-A (motor module) to the “SYNC” port (JB-1) on the Model CM-B
(VSM detection module). The cable provides high-speed position-encoder data to the VSM
module so that it can perform synchronous detection.

—
| \ | o

Figure 5-11. VSM—Motor sync cable (3096-400)
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5.5.4 Model CM-A (VSM Motor Module)

Figure 5-12 shows the Model CM-A VSM motor module (4101-100), which provides all the
power and logic that are necessary to drive the VSM linear motor transport. All configuration and
control of this module is through the VSM application software on the computer (PC) via the
CAN-bus connector on the back panel of the module.

See Appendix A for a detailed description of the functions of this module.

Figure 5-12. Model CM-A VSM motor module (4101-100)

5.5.5 Model CM-B (VSM Detection Module)

Figure 5-13 shows the Model CM-B (4101-150), which performs the synchronous detection (or
“lock-in") operation for the VSM option. The reference position signal comes from the Model
CM-A VSM motor module via the VSM—motor sync cable; the induced voltage signal from the
coilset puck comes via the preamp cable assembly. All configuration and control of this module
is handled through the VSM application software on the computer (PC) via the CAN-bus
connector on the back panel of the module.

See Appendix B for a detailed description of the functions of this module.

Figure 5-13. Model CM-B VSM detection module (4101-150)
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5.5.6 Model 1000 (Modular Control System)

The Model 1000 modular control system (4100-001) is a general-purpose chassis (Figure 5-14)
that houses, cools, and provides power to both the Model CM-A VSM motor module and the
Model CM-B VSM detection module. The Model 1000 can accommodate up to four additional
modules for other PPMS options. The backplane provides connections for power as well as a
CAN-based network connection to the computer (PC).

See the Model 1000 Modular Control System User’s Manual for more information about the
Model 1000 modular control system.

y N

Figure 5-14. Model 1000 modular control system (4100-001)

5.5.7 CAN Computer Interface Kit

The CAN computer interface (or network adapter) kit contains the CAN-based network adapter,
cable (3100-024), and software that are needed to connect the Model 1000 to the computer (PC).
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C HAPTER 6

VSM Software

6.1 Introduction

This chapter contains the following information:

o

Section 6.2 introduces the software used to
control the VSM option.

Section 6.3 describes the MultiVu window
and how to access the VSM commands.

Section 6.4 describes the VSM-specific
dialogs and menu items in the MultiVu
dropdown menus.

Section 6.5 describes the VSM Control
Center and its components.

Section 6.6 briefly describes sequence-
mode commands, the construction of
sequence files, and VSM-specific sequence
commands.

Section 6.7 explains use of the VSM
sequence-mode Adv. Measure command.

Section 6.8 explains use of the VSM
sequence-mode Center Sample command.
Section 6.9 explains use of the VSM
sequence-mode Moment vs. Field
command.

Section 6.10 explains use of the VSM
sequence-mode Moment vs. Temp
command.

6.2 Overview of the VSM Software

All VSM measurements are accomplished using the VSM software application. The application
runs as an option within the windows-based PPMS MultiVu application, so VSM operations
benefit from MultiVu functionality, including real-time graphing and automated measurements.
For example, by embedding commands in a PPMS MultiVu sequence file, you can set up the
VSM system to take multiple temperature-dependent magnetization measurements at different
fields, followed by hysteresis loops at specific fields. When you use a sequence file, the system
can perform these procedures without your intervention.
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DC magnetization measurements performed by the VSM system are defined by user-specified
measurement parameters. The measurement parameters are usually grouped into basic settings
and advanced settings to distinguish commonly specified parameters from those that are required
under special circumstances. Measurement results and other relevant data reported by the VSM
motor module, VSM detection module, and Model 6000 PPMS controller are stored in VSM
measurement data files.

6.3

6.3.1

6-2

MultiVu Software Application

The MultiVu software application is the interface to the Quantum Design Physical Property
Measurement System (PPMS) and to the different options that can be installed on the PPMS.
Option-specific commands, such as those for VSM operations, are added to the menus when you
"activate" the option by using the dropdown Utilities menu, as explained in Section 6.3.2.1.

MultiVu Basics

As shown in Figure 6-1, the top of the MultiVu window has a series of dropdown menus and a
tool bar. At the bottom of the MultiVu window, a Status bar summarizes the general status of the
PPMS and any active option. You can show or hide the Status bar by selecting the appropriate
option (Minimum, Maximum, or None) from the dropdown View menu at the top of the
MultiVu window (View >> Status Bar).

[l PPMS Multivu - Simulation Mode ~1glxl| propdown

File | Wiew Sample Sequence Measure Graph  Instrument  Ukiities Help <«4——Menus

Ll

Skatus Bar Minirurm .,l n | . |%| il <4——Tool Bar

v Tool Bar v Maximum
Sequence Control Mone
WM Skabus Log

WSM Errar Count

[ Sequence |dle [ 272E0 K, Stable | 49213.0 Oe, Persistent [ 061 T<—_ Status Bars
[ Seq: <none [ Set 81.90 K [ Set: 15631.0 De [ Pumping
[ <nones: | 12.00 K./min, Fast Settle | 100.0 Oefsec, Linear [ 15058.70% He

Figure 6-1. The MultiVu software application window and the View >> Status Bar dropdown menu

Starting from the left, the Status bar panels (Figure 6-2) display information about a running
sequence file, the sample temperature, the strength of the magnetic field, and the status of the
sample chamber. If you place your mouse pointer on a panel and click on it, the related dialog
box will open so that you can initiate changes. These dialog boxes are the same ones that open
through the dropdown menus at the top of the MultiVu window.

Sequence Status Temperature Field Chamber
[ Sequence |dis | 27330K, Stable | 745975 Oe, Persistent [ 0.97 Tar
[ Seq <noner [ et 31410K [ Set 99360 De [ Indefined
[ <nones | 12.00 K.fmin, Fast Settle | 100.0 Oessec, Linear [ 9408.70% He

Figure 6-2. The MultiVu Status Bar and the Sequence, Temperature, Field, and Chamber sections
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For example, if you click on the Temperature panel, the Temperature-System dialog box will
open so that you can change the temperature set point and the mode and rate of change. This
dialog box is the same one that opens when you select Instrument >> Temperature from the
MultiVu dropdown menus.

The Status bar also displays color-coded warning and error messages to alert you to possible
problems with any of those components. See the Physical Properties Measurement System.
PPMS MultiVu Application User’s Manual for detailed information about the error messages and
the MultiVu application.

6.3.2 VSM Commands in MultiVu

The VSM-specific commands and dialogs appear in the MultiVu software application after you
install the VSM option (see Chapter 2) and activate the VSM application (see Section 6.3.2.1 and
Figure 6-3).

The VSM software application includes immediate-mode and sequence-mode measurement
commands. You can access and initiate immediate-mode commands by using the dropdown
menus in the MultiVu window or by using tabs, dialogs, and buttons in the VSM Control
Center, as explained in Section 6.5.

Sequence-mode commands are, essentially, encapsulated versions of immediate-mode
commands. For example, as explained in Section 6.6, there are sequence-mode versions of the
immediate-mode VSM Measure and VSM Center Sample commands. However, unlike
immediate-mode commands, sequence-mode commands are accessed through the Sequence
Editor. Once you have inserted sequence commands into a MultiVu sequence file, they are
automatically carried out (executed) when the sequence is run. The VSM sequence commands
can be combined with other (non-VSM) sequence commands and looping constructs.

A general introduction to sequence commands and the construction of VSM measurement
sequences is presented in Section 6.6, and Sections 6.7—-6.10 explain the VSM-specific sequence-
mode commands. Refer to the Physical Properties Measurement System: PPMS MultiVu
Application User’s Manual for more detailed information about sequence commands.

6.3.2.1 ACTIVATING THE VSM OPTION AND THE CONTROL CENTER

1. To activate the VSM application and open the VSM Control Center, sclect Utilities >>
Activate Option from the dropdown menu of the MultiVu window (Figure 6-3).

EPPMS Multiv¥u - Simulation Mode: =] 3]

File ‘Wiew Sample Seguence Measure Graph  Instrument | Utiities Help

El@lnl @l@l a“%lﬁl @I ’l"lllgl EI Activate Option...

Carfigure Option, ..
DOption Manager ll Log PPMS Data...
Upload. ..
ACHE . Send GPIB Commands. ..
Heat Capacity Activate - | Magnet 4
Heliurm3 )
Hesistiviti <<~ Deactivate | Error Handling. ..
Event Log...

Sigma Log PPMS Data...

Available Options © Active Dptions :

Connection
Diagrams

Heliurn Fill...
Status Calculatar...
EverCool 4

i

Cloze

Figure 6-3. Using the MultiVu dropdown Utilities menu and Option Manager to
activate the VSM Option
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2. When the Option Manager dialog opens, select VSM and click on the Activate button. This
will move the VSM option from the Available Options section of the dialog to the Active
Options section. The VSM Control Center and the VSM Log window will open
concurrently. When running in simulation mode, the VSM Control Center is titled VSM
SIM (see Figure 6-4).

[ PPMS Multivu - Simulation Mode =101 x|
File Wiew Sample Sequence Measure Graph Instrument  Utlities
Help

= ¥SM SIM [No Datafile]
Install | Data FiIeI Samplel Advancedl

Charmber Status
1.90K. Stable, Purged and sealed

Install/Remove Configure WSk
Sample System

Status Measure.. | Help |‘

f3M Ready

| 296.40K. Stable
[ Set: 30410 K
| 12.00 KAmin, Fast Settle

|-8025.0 Oe. Persistent [
[ Set 41.00e [
| 1000 De/sec, Linear |—

Seq: <none>

‘ | Sequence |de
|
|

<One:

Figure 6-4. The MultiVu window and the VSM Control Center (VSM SIM),
including the Install tab, the VSM Status area, and the MultiVu Status bar. Note
that the VSM Log window has been minimized.

6.3.2.2 DEACTIVATING THE VSM OPTION

When you want to use a non-VSM option (e.g., the Heat Capacity option), you will need to shut
down the VSM, deactivate the VSM software, and remove the VSM linear motor transport (see
Chapter 2, Section 2.4). As a rule of thumb, you also should deactivate the VSM when you will
not be using it for an extended period (e.g., a week or more).' The general removal sequence is
outlined below, including the instructions for deactivating the VSM option.

Important: If you only need to deactivate the VSM application (i.e., you will not be removing
the VSM option), follow the procedures in Step 2 only. You do not need to deactivate the VSM
when the system will be idle for brief periods (less than a week).

1. First, prepare the system for deactivation according to the procedures in Chapter 2, Section
2.4.1, "Prepare for Removal."

2. Deactivate the VSM option (Section 2.4.2):

e Select Utilities >> Activate Option from the dropdown menu of the MultiVu window
(Figure 6-3).

e  When the Option Manager dialog opens, select VSM and click on the Deactivate
button. The VSM option will move from the Active Options section of the dialog to the
Available Options section. The VSM Control Center and the VSM Log window will
close, but the MultiVu software application will remain open.

3. Continue with the VSM removal procedures that are presented in Sections 2.4.3-2.4.4. When
they have been completed, the base PPMS measurement system will be ready for you to
install a different option.

"In this type of situation, you also could put the PPMS in Shutdown (standby) mode, which helps conserve
helium while allowing the Model 6000 to monitor the system.
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6.4 VSM Dropdown Menus

VSM-specific actions, dialogs, and commands are incorporated into the View, Sample, and
Measure dropdown menus in the MultiVu window after you have activated the option. The other
dropdown menus in the MultiVu window contain menu items that are common to all Quantum
Design systems and are explained in the Physical Properties Measurement System: PPMS
MultiVu Application User’s Manual.

6.4.1 View

You can use the View dropdown menu at the top of the MultiVu window (Figure 6-5) to open
VSM-specific dialogs as well as to perform general actions, such as opening and closing the
MultiVu Status Bar, the Sequence Control bar at the side of the window, or the tool bar.

o To view the VSM Log, select VSM Status Log (see Section 7.2.3.1).

o To view the current errors, select VSM Error Count (see Section 7.2.3.2).

lPPMS Multivu - Simulation Mode =1of x|

File | Wiew Sample Sequence Measure Graph  Imstrument  Ukilities  Help

E‘ Status Bar '||%|E| @l »u[m]e il
v Tool Bar

Sequence Control

WSM Skatus Log

VoM Error Count

Figure 6-5. The MultiVu window and the View dropdown menu showing VSM
immediate-mode commands

6.4.2 Sample

You can use the Sample dropdown menu at the top of the MultiVu window (Figure 6-6) to install
and remove samples and to center the sample manually.

i PPMS Multivu - Simulation Mode —|o] x|
Fle View | Sample Sequence Measure Graph Instrument Utiities Help

Figure 6-6. The MultiVu window and the Sample dropdown menu showing VSM
immediate-mode commands

Important: The Sample dropdown menu contains two "install" selections: Install... and VSM
Install/Remove ... You should always select VSM Install/Remove... when using the VSM. The
Install... selection applies to the base PPMS system and is not appropriate for the VSM option.

o To install a sample, designate an output data file, and center the sample, select Sample >>
VSM Install/Remove. This selection opens the VSM Install/Remove Sample Wizard
(Figure 6-7), which also organizes the installation (and removal) process when you use the
VSM Control Center (Section 6.5, Figure 6-12) to install a sample.
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6.4.3
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<< Back | Skip »» | Cancel |

Figure 6-7. The MultiVu window, the Sample dropdown menu with VSM immediate-mode

commands, and the VSM Install/Remove Sample Wizard

o  To provide the software with the location of the sample, select Sample >> VSM Manual
Locate. The Specify Sample Location dialog will open (Figure 6-8) so that you can enter
the sample offset or perform an automatic scan. This dialog also appears when you use the

VSM Install/Remove Sample Wizard to install a sample (Section 4.3.3).

Specify Sample Location x|

Sample Holder Coordinates for Center Position [|
|

Sample Holder

= 33.79 mm ==

Last:Scan Offcet: [EERE

£==Scan for Sample Offset

Enter Offset manually |

e et
10 12 14 16 18 20 22 24 26 28 30 32 34 36 35 40 42 44
Sample Offset (mm)

Advanced Centering |

ak I Cancel |

Figure 6-8. The Specify Sample Location dialog that opens from the
dropdown menu when you select Sample >> VSM Manual Locate

Measure

If a sample has been installed in the VSM, you can use the Measure dropdown menu at the top of
the MultiVu window (Figure 6-9) to open immediate-mode VSM measurement dialogs (e.g., for
setting up and taking measurements, for centering the sample, and for adding a comment to an

output data file). In the event you attempt to use commands in the Measure dropdown

menu but

you have not installed a sample, a popup message will open, directing you to first install a

sample.
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Figure 6-9. VSM immediate-mode commands in the context of the MultiVu window and the

%, ¥5M Center Sample =0 x| %, ¥SM Datafile Comment - ol x|

Fress "Center'' to perform tourchdown operation Text to Append
to center zample in coilzet I

Measure dropdown menu

To set up and take measurements, select Measure >> VSM Measure. The VSM
Measurement dialog will open (Figure 6-19), with three tabs (or pages) of settings you can
use to delineate your measurements. The same dialog appears when you click on the
Measure button in the VSM Control Center. For a complete explanation of the VSM
Measurement dialog, see Section 6.5.3.

To center a sample, select Measure >> VSM Center Sample. This selection sequence opens
the VSM Center Sample popup (Figure 6-10), which allows you to initiate touchdowns at
will. As explained in Chapter 4, centering operations help ensure the accuracy of
measurements.

To add a comment to a VSM data file, select Measure >> VSM Datafile Comment. When
the VSM Datafile Comment popup appears (Figure 6-11), enter your comment in the text
box. For a complete explanation of how to add comments to files, see Section 7.3.5.

Cloze | Help | Cloze | Help |

Figure 6-10. The immediate-mode VSM

Quantum Design

Figure 6-11. The immediate-mode VSM Datafile

Center Sample popup Comment popup
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6.5 VSM Control Center

The VSM Control Center opens within the MultiVu window as soon as you activate the VSM
option and application software. Figure 6-12 shows the VSM Control Center and the
commands, dialogs, tabs, buttons, and software prompts that organize measurement-related
activities, making it easy for you to perform basic operations (e.g., create data files, install
samples, and set up and initiate immediate-mode measurements).

6.5.1 VSM Control Center: Components

6.5.1.1 TABS

The VSM Control Center contains four panels (or tabs) that offer options for setting up your
measurements: Install (Section 6.5.2.1), Data File (Section 6.5.2.2), Sample (Section 6.5.2.3),
and Advanced (Section 6.5.2.4).

(% ¥5M SIM [No Datafile] o =l |

Install | Data FiIeI Samplel Advanced

Chamber Status
1.90K. Stable. Purged and zealed

Inztall/Remove Configure WSk
Sample System

Status Measure...l Help |
[V'SM Rieady

Figure 6-12. The VSM Control Center dialog box

6.5.1.2 BUTTONS
Below the tabs, a separate area contains the Measure and Help buttons.

The Measure button is used to open the dialogs for setting immediate-mode VSM measurement
parameters (see Section 6.5.3). You will always see the Measure button in this area of the VSM
Control Center, so you can use it to set up measurements at any time.

6.5.1.3 VSM STATUS AREA

The state of the current VSM process is summarized in the VSM Status area or bar, which is
located just below the Measure button. This area will show information about the VSM option
that has been selected, the progress of an ongoing measurement, and the results of the last
measurement. The VSM Status bar appears under every tab in the VSM Control Center. Each
VSM status message is logged to the VSM Log file (see Section 7.2.3.1).
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Note: The VSM Status area is separate and different from the MultiVu Status bar, which is at
the bottom of the MultiVu window. You can see the difference between the two status areas in
Figure 6-4.

Warning and Error Messages

The VSM Status bar also displays color-coded warning and error messages to alert you to the
possibility of a problem with any components of the system. Table 6-1 summarizes the
characteristics of warning and error messages.

Table 6-1. VSM warning and error messages

MESSAGE BACKGROUND IMPORTANCE MEANING EFFECT ON
TYPE COLOR MEASUREMENT

Warning Yellow High Minor hardware or Can affect data
software problem quality

Error Red Critical Serious hardware or | Data will be faulty
software problem

Recovering from an Error Message

Most warning and error messages are recoverable, meaning that the equipment automatically
takes action to continue running. In some cases, recovery from an error might require that you
restart the system.

If the error message states that you should deactivate the VSM application and exit PPMS
MultiVu, use the following sequence to gracefully end the programs and shut off the equipment
(if circumstances permit).

1. Deactivate the VSM application by using the MultiVu Utilities dropdown menu, as
explained in Section 6.3.2.2, Step 2 (in this situation, you do not need to remove the VSM
linear motor transport, sample rod, etc.).

2. Exit the PPMS MultiVu program by using the MultiVu File dropdown menu (Figure 6-23).

3. Recycle the power on the Model 1000 Modular Control System (turn it off, wait 10 seconds,
then turn it back on).

Start MultiVu.

5. Reactivate the VSM option by selecting Utilities >> Activate Option from the MultiVu
dropdown menus (see Section 6.3.2.1).

Important: Even though the system can recover from an error, some of your data might be lost.

CAUTION!

In the event that you lose data, you should investigate the cause of the problem before
using the system again.

VSM Control Center: Tabs

Each of the separate panels (or tabs) of the VSM Control Center organizes various related
operations. For example, the Install tab organizes operations related to loading and unloading a
sample, such as moving the motor to its top position, venting and purging the sample chamber,
and performing touchdown operations.
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6.5.2.1 INSTALL TAB

The Install tab (Figure 6-13) has a Chamber Status area that reports the status of the sample
chamber. There are also Install/Remove Sample and Configure VSM System buttons. As is
explained in Section 4.3.3, the Install/Remove Sample button opens the VSM Install/Remove
Sample Wizard. The wizard has a series of tabs and dialogs (Figures 4-5—4-15) that organize the
sample-installation process, from preparing the sample chamber and selecting the operational
mode (standard VSM or VSM oven) to specifying the sample-offset position and performing an
automatic touchdown.

/% ¥5M SIM [No Datafile] B ] 4|

Install I LCiata FiIeI Samplel Advanced

Chamber Status
1.90K. Stable. Purged and sealed

Inztall/R ermove Configure WSk
Sample System

Statuz Meazure... | Helm I
IVSM Ready

Figure 6-13. Install tab in the VSM Control Center

6.5.2.2 DATA FILE TAB

The Data File tab (Figure 6-14) identifies the output data file that will contain the measurement
data. If you have not selected an output data file, the File Name and Title panels in the Data File
tab will be blank.

View Button

The View button opens the graph view of the active output data file. To use the View button, you

must have designated an output data file (see Section 7.3.2 for a more complete explanation).

Browse... Button {4 ¥SM SIM [No Datafile] o] x|

The Browse... button initiates a series of Irstall | Sample | Advanced
dialogs that guide you through the process of Path

designating (selecting or creating) a data file. |C:\QdPpms'Data

The file-designation process and the dialogs Fil=: Name
are similar to the ones in the Install/Remove
Sample Wizard (see Section 4.3.3). Title

Important: You must designate an output |

data file (by selecting an old file or by making Browse... | Yiew |
a new one) if you want the measurement data
saved. Although you can perform Shatus Measue..|  Hep |
measurements when you have not designated a VEM Ready
data file, the measurement data will be
discarded. Section 7.3.4 outlines the overall Figure 6-14. Data File tab in the VSM Control Center

process for creating a VSM output data file.

When you click on the Browse button, the VSM Select Data File dialog (Figure 6-15) opens,
showing the default data directory and a list of the existing files.
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Figure 6-15. Designating an output data file

To select an existing output data file, place your cursor on the file name and click on the
Open button. When measurements are taken, the new data will be appended to the existing
file.

Important: If you select an existing file that has the wrong type of format (for example, a
data file for a different PPMS measurement option), you will receive an error message.

To create a new output data file, enter the new file name in the File name text box and click
on the Open button. The software will prompt you to specify the title of the data file, which
will be used for the graph of the data. It will then open the VSM Sample Properties dialog
(Figure 6-16).

The VSM Sample Properties dialog is for your notes about the sample. The sample

property information is optional, as there are no fixed sample properties and the VSM
software does not use the sample properties for any computations.

Sample property information is stored in the header of the measurement data file, so you can
specify it only when the data file is created, and you cannot use the MultiVu or VSM
software to change it after the file has been created. You can view the sample information in
an active output file by clicking on the Sample tab of the VSM Control Center (Section
6.5.2.3).

¥5M Sample Properties x|

@ Enter Sample Properties

b aterial ITitanium owide

Cormment Istl:nc:k zample 1

Additional Dezcriptive Comment

Mazz 0o mg Size I

Walume I mm>  Shape Iirregular
Mulecularl—
Weight

(] | i LCancel Helm |

Figure 6-16. Recording sample properties
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6.5.2.3 SAMPLE TAB

The Sample tab (Figure 6-17) is a read-only status display that shows the sample properties (e.g.,
material, comments, mass, and volume) for the active output data file. The information in the
Sample tab originates from your entries in the VSM Sample Properties dialog, which are stored
in the header of the output data file. If you select a pre-existing file to which you want data
appended and bring the Sample tab forward, the information in the Sample dialog will reflect the
entries in the header of the pre-existing file.

%, ¥5M SIM [new vsmi.dat] o ] 4

Install | [lata File  Sample |Advanced|

I aterial

Comment Istock zample 1

Additional Descriptive Comment:

M ass .0m mg  Size I

Yolume I mm®  Shape Iilregular
rolecular I—
Wweight

Status Measure...l Helg |

[VSM Ready

Figure 6-17. Sample tab in the VSM Control Center

6.5.2.4 ADVANCED TAB

The Advanced tab (Figure 6-18) organizes support for troubleshooting, for example, checking
calibrations and troubleshooting system performance. Hence, you will use the options on the
Advanced tab only if you are an experienced VSM operator.

o The Units of Measure options allow you to record in emu or in A-m” (ampere meters
squared). By default, the measures are recorded as emu.

o The Motor Friction Scan button moves the VSM linear motor transport through the full
range of motion. The system plots the motor force (as current) as a function of position for
both lifting the sample and lowering the sample. A difference between these two curves
indicates friction due to ice or other obstructions.

{%¥SM SIM [new vsm2.dat] o [=] |

Install | DataFile | Sample Advanced |

Units of Measure——
"ol S Matar Friction [
= AmZ

j¥5M Ready

Status Measure...l Help I‘

Figure 6-18. Advanced tab in the VSM Control Center
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The Measure button in the VSM Control Center opens the VSM Measurement dialog box
(Figure 6-19), which organizes immediate-mode measurement settings and initiates
measurements. The dialog has a section showing the measurements, three tabs (Settings,
Centering, and Advanced), and three buttons (Start (Stop), Pause (Resume), and Close).

6.5.3.1

"VSM MEASUREMENT'" DIALOG: BUTTONS

o The Start (Stop) toggle button starts and stops the measurement process, but it does not

close the dialog.

o  The Pause (Resume) toggle button only stops the system from performing measurements, as
the system continues to oscillate the sample and execute any scheduled automatic touchdown
operations. To restart the data output after a Pause, click on the Resume (Pause) toggle

button.

o The Close button closes the VSM Measurement dialog, but it does not stop the
measurement.

6.5.3.2 "VSM MEASUREMENT" DIALOG: LAST MEASUREMENT

The VSM Measurement dialog is divided into two
main areas: On the left side are the tabs with the
measurement settings. On the right side is a Last
Measurement area that displays the most recent
Temperature, Field, Moment, and Moment Std.
Error data, which are written to the open data file.

o  Temperature represents the average

temperature during the measurement, in Kelvin.

o  Field represents the average field, in oersted.

o Moment represents the average of the moment
over the averaging time, in emu.

o  Moment Std. Error represents the error on the
mean, that is, the error bar on the reported
moment.

6.5.3.3

(%) ¥SM Measurement o ] B
- . — _
Settings I Centenngl Advancedl Last Measuremen
rMeasure Type————
Temperature |~ K
Field |7~ Qe
" Single Measurement
Moment ™ Emu
Measurement Parameters
Maoment ,7 e
Aweraging Std. Error
Time I-I 83
Logging
Interval I‘I o =
Stark | Pause I Close | Help |

Figure 6-19. VSM Measurement dialog and
the Settings tab

"VSM MEASUREMENT'" DIALOG: SETTINGS TAB

The Settings tab (Figure 6-19) is divided into options for Measure Type and Measurement

Parameters.

Measure Type

After you click in the radio button to select the type of measurement to be made, the data will be
defined by your settings in the Measurement Parameters section.

o  The Single Measurement option takes one measurement of the specified "Averaging

Time."

o  Continuous Measuring takes measurements that last "Averaging Time." If the "Logging
Interval" value is less than "Averaging Time," a new measurement occurs every
"Averaging Time" seconds. Otherwise, a new measurement occurs every "Logging
Interval" seconds. Once started, Continuous Measuring takes measurements until you click

on the Stop (Start) toggle button.
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Measurement Parameters

o Averaging Time is the averaging time, or amount of time, in seconds, that data are collected
before it is averaged into a measurement.

You can set the averaging time as small as 2 cycles (0.05 sec for 40 Hz), but typical values
range from 1 second to 10 seconds. The system rounds the entered value to the nearest cycle
period. For example, if the VSM frequency is 40.2 Hz and you request an averaging time of
1 second, the system will use an internal averaging time of 0.995 second (40 whole cycles
divided by 40.2 Hz).

o Logging Interval is the amount of time that elapses between recorded measurements, in
seconds. If you set Logging Interval to a value less than Averaging Time, then one data
point will be displayed and written to the data file every “Averaging Time” seconds.

6.5.3.4 "VSM MEASUREMENT" DIALOG: CENTERING TAB

The Centering tab (Figure 6-20) displays the automatic centering settings that are in effect.
Normally, you will not need to adjust these settings.

The options on the left side of the VSM Centering tab (Do Touchdown Centering at
Intervals; Delta Time, Delta Field, and Delta Temperature; and No Automatic Centering)
are used to enable and set up automatic touchdown operations or to disable them. To change
the automatic centering options, select the appropriate radio button.

"'-'*_'__.'VSM Measurement _ Ol x|
Seltings  Centering |Advanced| Last Measurement————————

DetaField [0 O |Moment [~ emu
Belle I Moment
Vi pa e 10 s Std. Error ’7 Emu

= Mo Automatic Centering

Start | Pauze | Claze | Helm |

Figure 6-20. Centering tab in the VSM Measurement dialog

Do Touchdown Centering at Intervals

When you enable automatic touchdowns by selecting Do Touchdown Centering at Intervals,
set the Delta intervals according to the definitions below.

o Delta Time is the maximum allowed time interval (in minutes) between touchdown
operations.

For example, if Delta Time is set to 5 minutes and it has been 5 minutes since a manual or
automatic centering operation has been performed, the system will automatically trigger a
touchdown operation. Use a value of zero (0) if elapsed time should never trigger a
touchdown.

o  Delta Field is the maximum allowed field change in Oe between touchdown operations.

For example, if Delta Field is set to 10000 Oe and the field has changed by more than 10000
Oe without any manual or automatic centering operations, the system will automatically
trigger a touchdown operation. Use a value of zero (0) if a field change should never trigger a
touchdown.
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o  Delta Temperature is the maximum allowed temperature change (in Kelvin) between
touchdown operations.

For example, if Delta Temperature is set to 20 K and the temperature has changed by more
than 20 K without any manual or automatic centering operations, the system will
automatically trigger a touchdown operation. Use a value of zero (0) if a temperature change
should never trigger a touchdown.

No Automatic Centering

When you select No Automatic Centering, you disable automatic touchdown operations—the
system will never automatically trigger a touchdown centering operation.

Important: When automatic centering has been disabled, you are responsible for performing
centering operations. You can do this periodically by selecting Measure >> VSM Center
Sample from the MultiVu dropdown menu bar, which will open the VSM Center Sample popup
(Figure 6-10). As an alternative, you can insert the Center Sample sequence command into a
sequence file that is run during the measurements, as explained in Section 6.8.

6.5.3.5 "VSM MEASUREMENT" DIALOG: ADVANCED TAB

The Advanced tab of the VSM Measurement dialog (Figure 6-21) contains settings for
Excitation Parameters, Ranging, and PPMS Data Logging.

Excitation Parameters | =loix
o The de.zfault settjng of th.e P(.eak Ssiigoln?arﬁ::; SAdv'anced | sasuremen
Amplitude option (E;utaﬁmn m‘:‘me 20l omostoxe n-3 K
Barameters section) is suitable for most ey [0 =] bz e 0000 0
situations, so you can general.l}./ leave it Mas. Accel [T meec?
alone. However, it offers additional Maw. = oy || Moment [.9766 emu
control over your measurements. You do ;1‘;”’;‘9 [ Moment 013358
not set the Max. Accel. and Max. @ Slicky Aulorange Std. Emor ' e
Moment values, because they change in :: S e ST
accordance with the Peak Amplitude . o0 2] |
setting. Yet, these two values help you PPMS DataLogging  Select... |
assess whether the amplitude setting is — = ——
Stop Pauze I [ tiose ] {elp | |

suitable for your sample and its

characteristics. Figure 6-21. Advanced tab in the VSM
Measurement dialog

o The Peak Amplitude is typically set to 2 mm; it specifies the peak vibration amplitude (i.e.,
one-half the peak-to-peak amplitude) of the sample during a measurement. Up to about 2
mm, the signal-to-noise ratio increases linearly with amplitude; after that, it increases more
slowly.

You might need amplitudes of 1 mm or less when you want to minimize the forces applied to
the sample (e.g., for fragile samples or samples of a powder) or when the sample signal is
very large. At small amplitudes (less than 0.5 mm), the accuracy of the measurement will be
reduced due to the limited resolution of the position encoder in the linear motor transport.

Important: Quantum Design staff recommend that you limit the maximum Peak Amplitude
to 3 mm, because the motor module could overheat at greater amplitudes. By limiting the
maximum Peak Amplitude to 3 mm, you also ensure that the sample holder clears the puck
surface. For example, taking into account that the detection coils are 40 mm above the puck
surface and using a sample offset of 35 mm, the use of a Peak Amplitude of 5 mm or greater
would cause the sample holder to touch the puck surface, which could dislodge the sample or
the sample rod.
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represents the maximum acceleration the sample will experience during a measurement in

Important: Do not proceed with a measurement if your sample cannot tolerate accelerations

Important: Do not proceed with a measurement if the magnetic moment of your sample is

The Ranging setting refers to the way the system chooses the gain of the amplifiers in the VSM

preamplifiers in the VSM module can change the gain ranges by factors of 10, depending on the
size of the signal that is induced in the pickup coils. In the rare case when you need more control

o Sticky Autorange (recommended): The system automatically increases the gain by a factor

automatically decreases the gain by a factor of 10 if the current peak signal exceeds 50% of

current peak signal drops below 9% of the current range. The system automatically decreases

However, this setting could also lead to an increase in the number of range changes and a

[~ Brg Ch-1 Resistance
[~ Brg Ch-1 Excitation
[~ Brg Ch-2 Resistance
[~ Brg Ch-2 Excitation
[~ Brg Ch-3 Resistance
[~ Brg Ch-3 Excitation
[~ Brg Ch-4 Fesistance
[~ Brg Ch-4 Excitation

[~ Sig Ch-1 Imput Yaltage
[~ Sig Ch-2 Input Yaltage

Claze

=10l x|
[ Mapz0
[~ Map 21
[ Map22
™ Map 23
[ Map24
¥ | Sample K]
[ Map 26
™ Map 27
[~ Mapz8
[~ Map=29

Help

Figure 6-22. PPMS data-logging dialog for selecting
additional types of data to be collected
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o The Frequency is 40 Hz; it specifies the frequency with which the VSM oscillates the
sample.

o Max. Accel. is computed from Frequency (40 Hz) and the Peak Amplitude entry; it
units of meter per second squared.
of this magnitude. To reduce the acceleration, reduce the amplitude.

o Max. Moment is computed from Frequency (40 Hz) and the Peak Amplitude entry; it
represents the maximum sample moment that can be measured using these settings.
larger than the calculated Max. Moment, as the system will not be able to complete the
measurement. Larger moments can be measured by using relatively small values for
amplitude.

Ranging

module during a measurement; the optimal setting is typically Sticky Autorange. The

than is offered by Sticky Autorange, you can change the Ranging setting.
of 10 if the current peak signal drops below 2% of the current range. The system
the current range.

o Always Autorange: The system automatically increases the gain by a factor of 10 if the
the gain by a factor of 10 if the current peak signal exceeds 100%.

In some cases, the "Always Autorange" setting might improve the signal-to-noise ratio.
corresponding drop in data throughput.

o Fixed Range: The system always uses the specified gain range.

PPMS Data Logging

Generdl S
In the PPMS Data Logging area of E T:r:ezat::s
the VSM Control Center Advanced o e
v | fagnetic Field

tab, the Select ... button opens the - g

PPMS dialog (Figure 6-22), which [ PRHS Fressure

lists additional PPMS system data I Digital Inputs

items that you can choose to add to the ] [ el (it

current data file. These items are in I DrCh1 Power

addition to the VSM data items that [~ DiCh-2 Current

are typically included, which are [~ DiCh-2 Power

summarized in Table 7-2.

oK
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6.6

Overview of Sequence-Mode Commands

VSM sequence-mode commands are, essentially, encapsulated versions of VSM immediate-mode
measurement commands. VSM Adv. Measure, Center Sample, Moment vs. Field, and
Moment vs. Temp. sequence commands can be combined with non-VSM sequence commands
and looping constructs. (The latter are explained in the Physical Properties Measurement System:
PPMS MultiVu Application User's Manual.) The VSM sequence-mode commands have
interactive dialogs that help you specify your measurements, and these dialogs are similar to the
ones used to set up the immediate-mode measurements.

Important: Except for the general discussions, this section pertains only to VSM-specific
sequence commands. However, your sequence files can include any other non-VSM sequence
commands that are relevant.

Using VSM-specific sequence commands to take VSM measurements involves the following
steps:

o Install the sample by using the VSM Install/Remove Sample Wizard, which you access
from the dropdown menu or the VSM Control Center. During the installation process, you
should designate an output data file. (You can do this at any time before you run the
sequence file, but you will get an error message if the file is not open when you attempt to
run the sequence file.)

o Designate (open or create) a sequence file.
o Add VSM measurement commands to the sequence file (if necessary) and save it.

o Run the sequence file.

6.6.1 Opening and Creating Sequence Files
To open an existing sequence file, select File >> Open >> Sequence on the MultiVu dropdown
menu bar (Figure 6-23). The Select a Sequence File dialog will open, showing the available files.
[ PrPMS Multivu - Simulation Mode =10]x]
lﬁ Wiew Sample Sequence Measure  Graph  Instrument  Utiities  Help

MNew Sequence Ctrl+M |. |

Open... S

(Clmse

Print Setup...

Exit

Select a Sequence File
Look it |@ Sequence j " &5 Ef-
D Example.seq
D Sequencez.seq
D Sequence3.seq
D EKG_vs_T_modified.seq
Sequencel.seq —
File name: ISequence‘I.seq DOpen I
Files of type: ISequence Files [*.seq) j Cancel |
[ Open as read-only Y
Figure 6-23. Opening a sequence file by using the MultiVu dropdown File menu
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o When you have selected and opened a file, it will open in the Sequence Editor, which is
shown in Figure 6-24 as Sequencel.

o The Sequence Commands bar (shown at the right side of Figure 6-24) should open at the
same time as the sequence file. If it does not, select View >> Sequence Command Bar”
from the MultiVu dropdown menus.

To create a new file containing sequence-mode commands, select File >> New Sequence on the
MultiVu dropdown menu bar.” The Sequence Editor dialog and the Sequence Commands bar
will open concurrently, as is shown in Figure 6-24.

|EPPMS Multivu - Sequencel.seq™ - Simulation Mode o ] 4|
File Edit Wiew Sample Sequence  Measure  Graph  Instrument  Utlities  Window  Help

D[e|d @] &|@@ g »|u||el 2

‘:Sequencel.seq b _ | E|| Sequence Commandz:
Lire Murmber: 1 B Systemn Commands
B Advanced Commands
= Measurement Commands
Log Ppmz Data
Overide Cold Head
Fe-enable Cold Head
Sigma Log Ppms D ata
ERE
Adv. Measure
Center Sample
D atafile Comment
Foment vz, Field
Maoment vz, Temp.
Mew Datafile

Figure 6-24. The MultiVu window, the Sequence Editor, and the Sequence Commands bar

6.6.2 Using the Sequence Editor and Sequence Commands Bar

Sequence files are constructed by inserting commands from the Sequence Commands bar into
the file in the Sequence Editor "window." The Sequence Commands bar and Sequence Editor
are shown in Figure 6-24.

The Sequence Commands bar contains three major command groups: System, Advanced, and
Measurement. The VSM-specific measurement commands (Adv. Measure, Center Sample,
Datafile Comment, Moment vs. Field, Moment vs. Temp., and New Datafile) are in the VSM
subgroup within the main Measurement Commands group. To see the commands in any group,
expand it by clicking on the plus sign (+) next to the group heading. To close a command group,
click on the minus (-) sign next to the group heading.

Important: The VSM option must be activated before the VSM sequence commands will appear
in the Sequence Commands bar.

2 This command does not appear in the dropdown View menu until you have activated the Sequence Editor.
3 You can also click on the New Sequence File button on the MultiVu toolbar.
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6.6.3 Inserting Sequence Commands

1. In the Sequence Editor, select the command line where you would like your command
inserted. For example, to place a command before the End Sequence command shown in
Figure 6-24, select the End Sequence command.

2. Inthe Sequence Commands bar, select and double-click on the command that you want
inserted. A dialog box will open so that you can set the command parameters. The panels and
settings of the dialog are similar to those for the comparable dialogs that you open through
the VSM Control Center and the dropdown menus in MultiVu (e.g., the immediate-mode
VSM Measurement dialog).

3. When you have specified the relevant parameters, click on the OK button. This button places
the sequence command into the sequence file for execution when the file is run.

Important: The system does not perform the sequence measurement when you click on the
OK button in the sequence dialog. The OK button only inserts a command to perform such a
measurement into the sequence file. The specified measurement will be performed when the
sequence is run and that specific line in the sequence is executed.

Refer to the Physical Properties Measurement System: PPMS MultiVu Application User’s
Manual for detailed information about sequence files and their construction.

Each VSM-specific sequence-mode command (Adv. Measure, Center Sample, Datafile
Comment, Moment vs. Field, Moment vs. Temp., and New Datafile) is associated with one or
more dialogs that allow you to specify the command parameters. Adv. Measure, Center
Sample, Moment vs. Field, and Moment vs. Temp are explained in Sections 6.7-6-10. The
Datafile Comment and New Datafile sequence commands are explained in Section 7.3, "VSM
Data Files."

6.7 Sequence-Mode VSM "Adv. Measure' Command

When you select and click on the sequence-mode Adv. Measure command, the sequence-mode
VSM Measurement dialog opens so that you can specify the measurement parameters.

6.7.1 Sequence-Mode "VSM Measurement' Dialog

The sequence-mode VSM Measurement dialog is similar to the immediate-mode dialog, with
Settings, Centering, and Advanced tabs (Figures 6-25-6-27). However, there are only three
buttons at the bottom of the dialog (OK, Cancel, and Help) and the panels do not have a Last
Measurement area. Aside from any differences noted below, the parameters and actions in the
VSM sequence-mode dialogs are the same as for the comparable immediate-mode dialogs.

You can insert the sequence-mode Adv. Measure command at any time by clicking on the OK
button at the bottom of the dialog. The Cancel button closes the dialog and does not insert the
command.
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Figure 6-25. VSM sequence-mode Figure 6-26. VSM sequence-mode Figure 6-27. VSM sequence-mode
Measurement dialog: Settings tab Measurement dialog: Centering tab ~ Measurement dialog: Advanced tab

6-20

6.7.1.1 SEQUENCE-MODE "VSM MEASUREMENT" DIALOG: SETTINGS TAB

This Settings tab (Figure 6-25) allows you to specify the action to be taken, which is different
from the immediate-mode VSM Measurement—Settings panel. Thus, the Action subsection and
its Start/Reconfigure and Stop radio buttons are new.

o When the Start/Reconfigure sequence command is executed, it initiates a VSM measurement
with the parameters that are specified in the Settings, Centering, and Advanced tabs of the
VSM Measurement dialog, unless a VSM measurement is already running. In the latter case,
the Start/Reconfigure command will reconfigure the VSM measurement with the specified
parameters and continue measurements.

o When the Stop sequence command is executed, it halts data output and stops the oscillation of
the sample.

This tab also has basic measurement parameters and options (Measure Type, Averaging Time,
and Logging Interval) that are defined the same as they are in the immediate-mode VSM
Measurement dialogs (Section 6.5.3.3).

6.7.1.2 SEQUENCE-MODE "VSM MEASUREMENT" DIALOG: CENTERING TAB

This Centering tab (Figure 6-26) is the same as the immediate-mode Centering panel, and the
options are defined the same as they are in the immediate-mode panel (see Section 6.5.3.4).

6.7.1.3 SEQUENCE-MODE "VSM MEASUREMENT" DIALOG: ADVANCED TAB

This Advanced tab (Figure 6-27) is the same as the immediate-mode Advanced panel, and the
options are defined the same as they are in the immediate-mode panel (see Section 6.5.3.5).

Important: Please read about the Peak Amplitude setting in Section 6.5.3.5 before you attempt
to change it from the default.
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6.7.2

Section 6.8
Sequence-Mode VSM "Center Sample" Command

Summary: Setting up a Sequence-Mode VSM ""Adv. Measure"
Command

Complete the following steps to set up a VSM measurement in sequence mode:
1. [Install a sample and designate an output data file.

2. Designate (create or open) a sequence command file and start the sequence-mode VSM
Measurement dialog. (In the Sequence Commands bar, open the Measurement and VSM
command groups and double-click on Adv. Measure).

3. Set the basic parameters for your measurements in the Settings tab of the VSM
Measurement dialog.

4. Use the Centering and Advanced tabs to make any desired changes to the automatic
centering (enabled or disabled) option or settings and to the Excitation Parameters,
Ranging, and PPMS Data Logging settings. These measurement options are defined the
same as they are in the immediate-mode dialogs.

5. When you have completed the measurement specifications, click on the OK button at the
bottom of the VSM Measurement dialog. This will place the sequence command and its
settings into the sequence file.

6.8

Sequence-Mode VSM "Center Sample' Command

If you choose not to use automatic centering, you will need to perform centering operations by
using the dropdown menu or by inserting centering operations into a sequence file. As explained
in Chapter 4, centering operations help ensure the accuracy of measurements, keeping the
centering position stable to within about 0.1 mm at the center of the pickup coils by informing the
system about sample position shifts with respect to the coilset.

To insert a centering operation into a sequence file, click on the Center Sample sequence
command in the Sequence Commands bar. This opens the VSM Center Sample Sequence
dialog shown in Figure 6-28.

When the sequence file is run and the VSM Center Sample x|

program encounters the Center Sample
sequence command, it temporarily halts the Presz "Center” to perform taurchdown
current VSM Adv. Measure command. aperation to center sampls in coilzet
During the pause, the program performs a
centering operation and adjusts the center of
oscillation for the measurement. Then it
resumes the measure command, continuing
from the point where it stopped. This
operation takes about 20 seconds.

Cancel | Help |

Figure 6-28. Sequence-mode VSM Center Sample
command: VSM Center Sample Sequence popup

The Center Sample sequence command is invaluable when you have disabled automatic
centering (by selecting No Automatic Centering), but it is also useful when automatic centering
has been enabled. In the latter case, you can place the Center Sample command in your sequence
just before measurements that you would like to have performed without the interruption of a
touchdown operation. The measurement is still subject to the other parameters (e.g., Averaging
Time and Logging Interval) that you have set, but by explicitly executing the Center Sample
command, you reset the beginning of the interval.
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6.9

6.9.1

6-22

Sequence-Mode VSM “Moment vs. Field”
Command

The sequence-mode VSM Moment vs. Field command facilitates using sequences to make
common VSM measurements such as hysteresis loops. This command allows you to rapidly set
the VSM to take data while sweeping the field in a variety of different patterns, and it gives you
the ability to control the spacing of the data points (e.g., uniform spacing in Log (Field)), 1/Field,
etc.) so that it is easy to plot the data. When you click on the sequence-mode Moment vs. Field
command in the Sequence Commands bar, it opens the sequence-mode VSM Moment versus
Field dialog shown in Figure 6-29.

Sequence-Mode VSM ""Moment versus Field" Dialog

The VSM Moment versus Field dialog has two tabs, Setup (Figure 6-29) and Advanced (Figure
6-30), with options for setting measurement parameters. As is explained below, the tabs provide
several unique functions as well as some of the same functions found in the sequence-mode Scan
Field and VSM Adv. Measure commands.

You can insert the Moment vs. Field command at any time by clicking on the OK button at the
bottom of the dialog. The Cancel button closes the dialog and does not insert the command or
save any changes you have made to the dialog.

I YSM Moment versus Field = ¥SM Moment versus Field x|

, Setup | Advanced | Setup
| Field Sequence r—Centering —Fanging
y Select Stat/End Quadrant—— D Tauehel Carfeig i
| 5000 max at Intervals &+ Sticky Autorange
! ] Ha Deta Tine Im— min " Alwaps Autorange
5000 Hunin time -
| - - . ¢~ Fized Range
| [De] Click and drag to choose start and end fields Lielta Field IU Oe
| Field Contral Approvimate Figlds— ?elta t Im— K |25Um\.-" jv
-
Sweep Rate |1 ] Oelsec gg — SMpErailre —PPMS Data Logging—
:: E”V?r: atteatc:h h:'?_ E 314 Mo Automatic: Centering &l
ersistent at each fiel bt
¥ Sweep 48 radvanced Setting
End Maode IPersistent 'l 1?23?8 b v Require Sweep Mode For Continuous Acquisition
—Data Acquisitio 2324

it Time: At l—
j 1533981 Each Step o e

Uniform Spacing in LoglField)

2458.8 Restare |
: Averaging Time |1— 60 ggggg Approach Mode Im Defaults
= mm‘;e;‘.loaiﬁe'ds 25 1532951 r—Excitation Parameter
| " Field [nerement ,50— Oe ig%g peslialiie |2— mm
| N ) LI Frequency Iﬁ Hz
E:c?:tllftilglrgls * |1 _'I'Eniim:tﬂeﬂ:& fhem Marimum Accelerabion IW mises s

1| Keep Iallmeasurements 'l Lines = €1 M awimurn Marment |1U-458?5 emu
0K | Cancel I Help | 0K, | Cancel I Help |

Figure 6-29. Setup tab of the sequence-mode Figure 6-30. Advanced tab of the sequence-mode
VSM Moment versus Field dialog VSM Moment versus Field dialog
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6.9.2 Sequence-Mode VSM ""Moment versus Field" Dialog: Setup Tab

The Setup tab (Figure 6-29) organizes the parameters relevant to a field-sweep or hysteresis
measurement. Options in the Field Sequence, Field Control, and Data Acquisition subsections
of the tab allow you to control the settings. A scroll bar at the right side automatically displays
Approximate Fields. The subsections and their settings are explained below.

6.9.2.1 FIELD SEQUENCE SETTINGS

Use the options in the Field Sequence section (Figures 6-31 and 6-32) to set the amplitude and
order of the field changes during the Moment vs. Field measurement.

Field Sequence Field Sequence

Select Start/End Quadrant Select Start/End Quadrant
5000 Hrna 5000 Hrnan
0 Hy —
5000 Hnin time 5000 Hin time:
[Oe] Click and draq to choose start and end fields 0g) Click and drag to chooze start and end fislds
Figure 6-31. Field Sequence section of the VSM Moment Figure 6-32. Field Sequence section of the VSM

vs Field Setup tab: Start-End Quadrant de-selected Moment vs Field Setup tab: Start-End Quadrant
selected

o Hmpax defines the maximum field used in the measurement.

o H, defines a starting or ending field used in the measurement. By default, Hy is the starting
point of the measurement, but you also can use Hpyax or Hpyjp as the starting point.

o Hpin defines the minimum field used in the measurement.

Note: Uniform spacing is referenced between Hpyax and Hpyin. This can affect whether Hy is
used in the measurement, as is explained below in the Data Acquisition subsection.

o  Select Start/End Quadrant (Figures 6-31 and 6-32) allows you to use your mouse to set the
starting and ending fields of the measurement. To set the starting and ending quadrants (the
area between the field set points), place your mouse pointer in the diagram, left-click the
field for the start of the measurement, drag the pointer to the end field, and release the left
button. The selected quadrants will be highlighted and included in the measurement.

6.9.2.2 FIELD CONTROL SETTINGS

Use the settings in the Field Control section (Figure “Field Control
6-33) of the Setup tab to control how the magnetic I—
field changes between the field set points. soce s 1 Ozeze

" Diiven at each field

Sweep Rate " Persistent at each field

The Sweep Rate value sets the rate at which the Q busap

field changes when the magnet is ramping up or End Mods IF'EfSiStE”t -
down. The Physical Property Measurement

System: Hardware Manual has more information Figure 6-33. Field Control section of
about the Sweep Rate setting. the VSM Moment versus Field dialog

Driven at each field

The Driven at each field radio button sets the magnet to stabilize the field in Driven mode at
each field shown in the Approximate Fields list (Figures 6-29 and 6-36).

Quantum Design PPMS VSM Option User’s Manual, Rev. A3 6-23
January 2008



Section 6.9 Chapter 6
Sequence-Mode VSM “Moment vs. Field” Command VSM Software

Persistent at each field

The Persistent at each field radio button sets the magnet to stabilize the field in Persistent mode
at each field shown in the Approximate Fields list (Figures 6-29 and 6-36).

Sweep

The Sweep radio button sets the magnet to continuously change the field without pause during
the measurement. When this setting is used, the VSM will collect data at each field shown in the
Approximate Fields list.

End Mode

The End Mode dropdown menu bar allows you to set the state (Persistent or Driven) that the
magnet will be in after the measurement has ended. For more information about End Mode, see
Chapter 6 of the PPMS MultiVu Application User’s Manual.

CAUTION!

Monitor the system closely when it is in Driven mode. Use of Driven mode significantly
increases heat flow into the dewar and the helium boil-off rate, so there is an increased risk
of a magnet quench.

6.9.2.3 DATA ACQUISITION SETTINGS

Use the Data Acquisition section (Figure 6-34) to set the basic parameters of the moment versus
field measurements.

"Data Spacing”

The "Data Spacing" dropdown menu bar at the top of the section

id he foll . . K rDrata Acquisition
provides the following options: Continuous Moasing =
o  Continuous Measuring sets the VSM to take data in \Continuoys Measuring ]
. . . Urifarm Spacing in Field
Continuous Measuring mode (refer to Section 6.5.3.3 for Unifarm Spacing in Field 2

Urifarm Spacing in Field 142

more information on Continuous Measuring). When you
are not using Continuous Measuring, you must define
when the VSM will take data by designating the field
increment between measurements, as is explained below Fiepetitions at [

in Number of Fields Min to Max and Field Increment. sach Fisld

o Uniform Spacing in Field sets the VSM to uniformly Keep o measuemerts [
space data collection with respect to the magnitude of the Figure 6-34. Data Acquisition:
magnetic field. Data spacing selection

o  Uniform Spacing in Field"2 sets the VSM to uniformly space data collection with respect
to the square of the magnitude of the magnetic field.

o Uniform Spacing in Field"1/2 sets the VSM to uniformly space data collection with respect
to the square root of the magnitude of the magnetic field.

o  Uniform Spacing in 1/Field sets the VSM to uniformly space data collection with respect to
the inverse of the magnitude of the magnetic field.

o  Uniform Spacing in Log (Field) sets the VSM to uniformly space data collection with
respect to the logarithm of the magnitude of the magnetic field.
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—Data Acquisitiol
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Section 6.9
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define the spacing between the fields with one of these options

(Figure 6-35). Note that when you select one of these settings,
you must enter a number in the associated text box before you

Figure 6-35. Data Acquisition:
Number of Fields and Field
Increment

will be able to take measurements.

o

. ) r—Field Controt —Approzimate Field
Repetitions at each Field SweepRate [10 Defsec oo B ‘i
. . £ i b feld
The value entered for Repetitions at each Field e oo an
. A | Fersistent at each field -
(Figure 6-36) is the number of data points the & Swesp ot
VSM will take at each of the fields shown in the EndMode  [Fersitent =] g
Apprqximate Fields list. This option has no “Data hoquisiio ggg
effect if you have selected the Sweep or Continuous Measuring =] ||[1ooo
. . 1100
Continuous Measuring mode. beagngTine T e 1200
Nuriber of Field 1400
Keep Dy 1500
160.0
. . & Figld| N ] 0 1700
The Keep dropdown menu bar (Figure 6-36) is S ® | [ieoo -
only available when you have selected Repotionsal [T | Eainated
Continuous Measurement, which can generate FaEn T Time = 00:42 m)
large volumes of data. Use the Keep options to Fep |E t =] || Lines = 2501
choose a percentage of VSM data points that will L of messurernents |
be written to the data file. See the Estimated 40% of measurements @ ﬂl

explanation below for more on this issue.

6.9.2.4

To set the number of times the VSM will measure between your selected Hpax and Hpin,
click on the button next to Number of Fields Min to Max. The value you enter into the text
box next to Number of Fields Min to Max sets the number of data points the VSM will take

between Hpax to Hpyin (including Hpax and Hpjn), spaced uniformly in the manner you
have selected.

To directly set the increment in magnetic field between VSM data points, click on the button
next to Field Increment. If you select the Field Increment radio button, you must enter a
number in the associated text box. If you set a step size that does not fit evenly with your

selected Hpax and Hpip, the program will adjust the increment size slightly to include Hypax
and Hmin.

Note: Because uniform spacing is referenced between Hypax and Hpjp, the field you enter for
H, might not be used in the measurement if the combination of uniform spacing and number

of fields does not line up evenly with Hy. If this occurs, H, will only be included as a data
point if it is selected as the starting or ending field (or both) of the measurement.

5% of measurements
2% of measurements
1% of measurements

Figure 6-36. Data Acquisition: Keep and

APPROXIMATE FIELDS Approximate Fields settings

The Approximate Fields list (Figure 6-36) displays, in sequence, a close estimate of the fields
where the VSM will take data points, based on all your selections in the Field Sequence, Field
Control, and Data Acquisition sections of the Setup tab.
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6.9.2.5 ESTIMATED

The Estimated area (Figure 6-36) displays the estimated amount of time (in hours and minutes)
that will be needed to complete the measurement as well as the estimated number of lines in the
output data file. The estimated number of lines in the output data file is also the total number of
data points generated by your measurement.

6.9.3 Sequence-Mode VSM '""Moment versus Field" Dialog: Advanced
Tab

The Advanced tab (Figure 6-30) organizes the settings for measurement details (e.g., the VSM
measurement parameters and the field-approach mode) and has options that control how the VSM
takes measurement data. Experienced users will notice that the Centering, Ranging, PPMS Data

Logging, and Excitation Parameters subsections of this tab are identical in form and function to
sections of the VSM Measurement dialog.

6.9.3.1 CENTERING SETTINGS

Use the Centering section of the Advanced tab to set the conditions for the VSM to perform
touchdown operations. For more information on Centering, see Section 6.5.3.4.

6.9.3.2 RANGING SETTINGS

Use the Ranging section of the Advanced tab to set the way the system chooses the gain of the
amplifiers in the VSM module during measurement. For more information on Ranging, see
Section 6.5.3.5.

6.9.3.3 PPMS DATA LOGGING SETTINGS

The Select... button in the PPMS Data Logging section opens the PPMS dialog (Figure 6-22)
so that you can select additional system information to be sent to the output data file. For more
information on PPMS Data Logging, see Section 6.5.3.5.

6.9.3.4 ADVANCED SETTINGS

~Advanced Setting
The Advanced Settings subsection (Figure I Fiequire Sweep Mode For Cantinuous Acguisttion
6-37) contains settings that are rarely VTR o o
needed, but they can provide extra control Restors |
over your measurements. Sl peret
—Excitation F.
Require Sweep Mode for Continuous Peak Amplitude o
Acquisition S o
When you set Data Acquisition to Masinun Acceleaton [f26351 " misec?
Continuous Measurement (Section Masimum Momert— [10.48575 e
6.9.2.3), the system automatically uses
Sweep Mode and the check box next to Figure 6-37. Advanced Settings—Advanced tab:
Require Sweep Mode For Continuous Require sweep, Wait Ttitrpe, and Approach Mode
settings

Acquisition will be selected.

Although you can clear the check box and select the Driven at each field or Persistent at each
field mode during continuous measurements, be aware that these modes might increase the noise
and introduce artifacts into your data.
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Note: If you measure continuously while the power supply stabilizes the magnetic field at each
set point, the noise level might increase temporarily, introducing artifacts into the VSM data until
the system can achieve field stability.

Wait Time At Each Step

The Wait Time At Each Step text box is used to set the additional time (in seconds) that you
want the system to wait at each field set point. This wait time is in addition to the amount of time
it takes for the required VSM measurements and it is added before the VSM performs the
measurements. The Wait Time At Each Step setting has no effect if you have selected Sweep or
Continuous Measuring modes.

Approach Mode

The Approach Mode dropdown menu bar lets you choose between Linear, No O’Shoot, and
Oscillate field-approach modes for each of the magnetic field set points in your measurement.
For more information on Approach Mode, see Chapter 6 of the PPMS MultiVu Application
User’s Manual. We recommend Linear mode when your Data Acquisition setting is
Continuous Measuring.

Restore Defaults

The Restore Defaults button resets everything in the dialog to the default settings.

6.9.3.5 EXCITATION PARAMETERS

Use the options in the Excitation Parameters subsection (Figure 6-37) to set the drive variables
for the VSM linear motor transport. For more information on these options, see Section 6.5.3.5.

6.10 Sequence Mode VSM "Moment vs. Temp."
Command

The VSM sequence-mode Moment vs. Temp. command is designed to make these types of
measurements easy to set up and execute in a sequence. You can use the Moment vs. Temp.
command to rapidly set the VSM to take data while sweeping temperature in a variety of different
patterns. You also can control when data is taken with respect to temperature increment (e.g.,
uniform spacing in Log (Field) or 1/Field), which facilitates plotting the data. When you click on
the sequence-mode Moment vs. Temp. command in the Sequence Commands bar, the
sequence-mode VSM Moment versus Temperature dialog opens (Figures 6-38 and 6-39).

6.10.1 Sequence-Mode VSM ""Moment versus Temperature' Dialog

The VSM Moment versus Temperature dialog has two tabs, Setup (Figure 6-38) and
Advanced (Figure 6-39). Use the Setup tab to set the parameters for a variable temperature
measurement. Use the Advanced tab to control other aspects of the measurement, such as the
temperature-approach mode.

As is explained below, the tabs have several unique functions as well as some of the same
functions found in the sequence-mode Scan Temperature and VSM Adv. Measure commands.
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Figure 6-38. Setup tab of the sequence-mode VSM
Moment versus Temperature dialog

6.10.2

V¥5M Moment versus Temperature

Chapter 6
VSM Software

You can insert the Moment vs. Temp. command at any time by clicking on the OK button at the
bottom of the dialog box. The Cancel button closes the dialog and does not insert the command.
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Figure 6-39. Advanced tab of the sequence-mode
VSM Moment versus Temperature dialog

Sequence-Mode VSM ""Moment versus Temperature' Dialog:

Setup Tab

The Setup tab (Figure 6-38) has subsections for Temperature Control and Data Acquisition. A
scroll bar at the right side automatically displays Approx. Temperatures that are based on the
other settings. The subsections and their settings are explained below.

¥5M Moment versus Temperatu,
Setup IAdvanced I

6.10.2.1 TEMPERATURE CONTROL
SETTINGS

Use the options in the Temperature Control

subsection (Figure 6-40) of the Moment versus

Temperature dialog box to set the general
parameters of a moment versus temperature

measurement.

Temperature Contral———————
Start 300

End [13 K
Sweep Rate |1E1 K.ty

(" Stabilize at each T emperature

% Sweep Continuously

6-28

Figure 6-40. Temperature Control section of
the sequence-mode VSM Moment versus
Temperature dialog
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Start and End

The Start value sets the temperature, in degrees Kelvin, at which the measurement will start
during a temperature sweep. The initial temperature can be larger or smaller than the final
temperature, so you can collect data while the sample is being warmed or cooled.

The End value sets the temperature, in degrees Kelvin, at which the moment versus temperature
measurement will end.

Sweep Rate

The Sweep Rate value sets the rate at which the temperature changes, in degrees Kelvin per
minute, during a measurement. The Moment vs. Temp. sequence command interprets the Sweep
Rate as a magnitude and uses the Start and End temperatures to determine the sign of the
temperature-sweep rate.

Note: If you choose to stabilize the temperature during measurements, the Sweep Rate will
become the rate of temperature change between temperature set points instead of the overall rate
of temperature change.

Stabilize at each Temperature and Sweep Continuously

The Stabilize at each Temperature and Sweep Continuously options provide two modes for
sweeping temperature. When you select Stabilize at each Temperature, the system waits for the
temperature to stabilize at each of the set points listed in the Approx. Temperatures window
before it begins to take data. When you select Sweep Continuously, the system changes
temperature at the Sweep Rate setting while the VSM takes data, and it does not pause at the set
points listed in the Approx. Temperatures window.

6.10.2.2 DATA ACQUISITION SETTINGS

Use the options in the Data Acquisition subsection of the dialog box to set the basic parameters
of the moment versus temperature measurement.
rData Acquisitio

"Data Spacing” | Uriform Spacingin Temp = |
The "Data Spacing" dropdown menu bar at the

top of the section provides the following options: Averaging Time

o  Continuous Measuring (Figures 6-38

and 6-42) sets the VSM to take data in
Continuous Measuring mode (refer to
Section 6.5.3.3 for more information on
Continuous Measuring). When you are
not using Continuous Measuring, you
must define the temperature change
between measurements, as is explained
below in Number of Temperatures and
Temperature Increment.

o Mumber of
Temperatures

Temperalure I_
Increment

Repetitions at each
Temperature

—
[

Keep IaII meazurements

Figure 6-41. Data Acquisition section of the
sequence-mode VSM Moment versus
Temperature dialog

Uniform Spacing in Temperature (Figure 6-41) sets the VSM to take data at uniform
temperature intervals.

Uniform Spacing in Temperature”2 sets the VSM to take data at uniform temperature
intervals with respect to the square of the temperature.

Uniform Spacing in Temperature”1/2 sets the VSM to take data at uniform temperature
intervals with respect to the square root of the temperature.
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o  Uniform Spacing in 1/ Temperature sets the VSM to take data at uniform temperature
intervals with respect to the inverse of the temperature.

o  Uniform Spacing in Log (Temperature) sets the VSM to take data at uniform temperature
intervals with respect to the logarithm of the temperature.

Averaging Time

The Averaging Time value (Figures 6-41 and 6-42) sets the length of time the VSM collects data
before it is averaged into a measurement. Section 6.5.3.3 has more information about Averaging
Time.

Number of Temperatures and Temperature Increment

When you select a uniform temperature spacing instead of Continuous Measuring, you must
define the spacing between the temperatures with the Number of Temperatures or
Temperature Increment options (Figure 6-41).

o The Number of Temperatures value sets the number of temperature set points at which
VSM data will be taken. This number of temperature set points will be distributed uniformly
over your defined temperature range in the manner you have selected. If you select the
Number of Temperatures radio button, you must enter a number in the associated text box.

o  The Temperature Increment value sets the temperature increment, in degrees Kelvin,
between VSM measurements. If you select the Temperature Increment radio button, you
must enter a number in the associated text box.

Note: If you set a step size that does not fit evenly with your selected Start and End
temperatures, the program will adjust the increment size slightly to include the Start and
End temperatures.

Repetitions at each Temperature —Tempélatura Controt———————— _;EPDP'M Tempelature‘
Start 300 i
K 299.95
The Repetitions at each Temperature - i R e
value (Figure 6-42) sets the number of data Sweepiae [T | 25550
. . 299.9
points the VSM will take at each of the 233 8
temperatures shown ln the Approx (" Stabifize at each Temperatuie %ggg;
. . . * * Sweep Continuously 299.83
Temperatures list. This value will have no P
effect if you have also selected the Sweep ]
R . = |
or Continuous Measuring modes. [Corsuons Messig___IE] 2813
Aweraging Time 1 sec gggég
29967
Keep e P e
. 239.62
The Keep dropdown menu bar (see Figure e N
6-42) is available when you have selected Repetins ot each [T I
. . Ti -
the Continuous Measurement option, sresse )|
which can generate large volumes of data. Koo Lolemterent 2l | Lines -17037
U h K ] h h B0 of measurements
se the Keep options to choose the s Rl
. . 15 Ci | Hel
percentage of data points that will be | R
. . 2% of It
written to the data file. See the Estimated 1% of mossements
explqnatlon below for more on the issue of Figure 6-42. Data Acquisition section: Keep,
file size. Approximate Temperature, and Estimated settings
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6.10.2.3 APPROX. TEMPERATURES

The Approx. Temperatures list (Figure 6-42) displays, in sequence, a close estimate of the
temperatures at which the VSM will take data. These temperatures are based on all your
selections in the Temperature Control and Data Acquisition sections of the Setup tab.

6.10.2.4 ESTIMATED

The Estimated area (Figure 6-42) displays the estimated amount of time (in hours and minutes)
that will be needed to complete the measurement as well as the estimated number of lines in the
output data file. The number of lines in the output data file is also the total number of data points
that will be generated by your measurement. For instance, there will be 17887 lines of data in the
example measurement in Figure 6-42.

Sequence-Mode VSM ""Moment versus Temperature' Dialog:
Advanced Tab

The options in the Advanced tab (Figure 6-39) of the sequence-mode VSM Moment versus
Temperature dialog control how the VSM takes data during a measurement. Experienced users

will notice that many sections of this tab are identical in form and function to sections of the
immediate-mode VSM Measurement dialog.

6.10.3.1 CENTERING SETTINGS

Use the Centering subsection of the Advanced tab to set the conditions for the VSM to perform
touchdown operations. For more information on Centering, see Section 6.5.3.4.

6.10.3.2 RANGING SETTINGS

Use the Ranging subsection of the Advanced tab to set the way the system chooses the gain of
the amplifiers in the VSM module during measurement. For more information on Ranging, see
Section 6.5.3.5.

6.10.3.3 PPMS DATA LOGGING SETTINGS

The Select... button in the PPMS Data Logging subsection opens the PPMS dialog (Figure 6-
22), which provides additional system information that you can have sent to the output data file.
For more information on PPMS Data Logging, see Section 6.5.3.5.

Advanced Setting

6.10.3.4 ADVANCED SETTINGS

¥ Require Sweep Mode For Continuous Acquisition

The Advanced Settings subsection Wat Time &t O

(Figure 6-43) is a general section for Each Step e
estore

controls that are rarely used. Approch Mode [Fast -] Defaults

Figure 6-43. Advanced Settings section: Require
sweep, Wait Time, and Approach Mode
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Require Sweep Mode For Continuous Acquisition

The system will automatically activate the Require Sweep Mode For Continuous Acquisition
option when Continuous Measurement data acquisition has been selected.

Note: You can uncheck the box and use the Stabilize at each Temperature mode while you
perform continuous measurements. However, be aware that if you measure continuously while
the controller is stabilizing the temperature, the amount of noise in the VSM data might increase.
Wait Time At Each Step

The Wait Time At Each Step value sets the additional time (in seconds) that the system waits at
each of the temperature set points. This wait time is in addition to the amount of time it takes to
do the required VSM measurements; it is added before the VSM performs the measurements.
This setting has no effect if you have selected Sweep or Continuous Measuring modes.
Approach Mode

The Approach Mode dropdown menu bar lets you choose between Fast and No O’Shoot
temperature-approach modes for each of the temperature set points in your measurement. For
more information on the Approach Mode, see the PPMS MultiVu Application User’s Manual.
Restore Defaults

The Restore Defaults button resets everything in the dialog to the default settings.

6.10.3.5 EXCITATION PARAMETERS

Use the options in the Excitation Parameters subsection to set the drive variables for the VSM
linear motor transport. For more information on Excitation Parameters, see Section 6.5.3.5.
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C HAPTER 7

VSM Architecture and Data Files

7.1

Introduction

This chapter contains the following information:

o  Section 7.2 describes the software o Section 7.3 describes the fields in VSM
architecture, including the system file data files and how to create data files and
structure as well as communications and add comments.
status.

7.2 Architecture

7.2.1

7.2.2

System File Structure

Table 7-1 shows the locations of the key VSM application files. The program
VsmMultivu.dl1l is launched when the option is activated. Default program parameters are
read from the vem. ini file and calibration data are read from files in the calibration directory.
Status messages that appear in the VSM Control Center are logged to VSMLog . txt in plain
text format. Temporary graph data are stored in files named ScanData.dat and
ScanFriction.dat.

Software and Hardware Communications

The VSM application software communicates with a number of software and hardware entities.
The VSM option acquires low-level data and controls the motor by communicating with the
motor module and VSM detection module through the CANComm.d11. PpmsComm.d11
communicates with the Model 6000 over the GPIB cable to perform chamber operations, such as
setting temperatures and fields. An OLE interface communicates with MultiVu when the VSM
option receives sequence commands.
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7.2.3

7-2

Chapter 7
VSM Architecture and Data Files

Table 7-1. Software files required to operate the VSM option

DIRECTORY

FILES

C:\Qdppms\vsm\System

VsmMultivVu.dll
Vsm.ini
Vsm.reg

* fcf

C:\Qdppms\vsm\Calibration

VSMCoil-xxx.cfg

C:\Qdppms\vsm\LogFiles

VsmLog. txt
ScanData.dat
ScanFriction.dat

Windows System

CANComm.dl1l
PpmsComm.dll

Windows

cancomm. ini

Software and Hardware Status

7.2.3.1 VSMLOG

The VSM Log (Figure 7-1) captures
status messages from the VSM option. If
the VSM Log window is closed, you can
open it by selecting

View >> VSM Status Log from the
MultiVu dropdown menus

(e.g., Figure 7-2).

The log is a scrolling list of the messages
that appear one-by-one in the VSM
Status area at the bottom of the VSM
Control Center (e.g., Figure 7-6). The
log captures high-level hardware and
software activity during VSM
measurements as well as test results from
checks of the system hardware.

The VSM Log (or "status log") also
captures warnings, errors, and
informational messages that have been

! VSM Log

Resetting Cal controller boand
Initializing Motor module
Module hame ; Quantum Design WSM Linear Matar Serva Contraller
Hwé Wersion : 3101-10040
S Wersion © 01.00.03
Initializing W5 module
Module name : WSM
Hw Wersion © 3101-150 41
S Wergion : 00.98.01 Jul 16 2003 19.50:57
Homing kdotor
Initializing coil thermaormeter
WSk Ready

ibrating 5 ample Magnetometer Iniializing 7417/2003 10:02:42 A

Figure 7-1. Example of a VSM Log

[®rPMS Multivu - Simulation Mode

File | Wiew Sample Sequence Measure Graph  Instrument Ut

Status Bar L4
v Tool Bar
Sequence Control
SN Status Log
WS Error Count

o

Figure 7-2. Opening the VSM Log window

generated since the last time the VSM option was activated. Hence, the VSM Log is a status log
that frees you for other activities during a sequence run or hardware test. Using this record, you
can check for important information about your measurements and potential equipment problems.

The information in the status log is also written to the VSMLog . txt file. This file contains a
record of all VSM sessions, while the VSM Log window only displays the results of the active
VSM session.

Important: Monitor the size of VSMLog . txt if you want to save the logged information,
because the software automatically trims the file when its size exceeds 5 MB. Save
VSMLog. txt under a different name when the size nears 5 MB.
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7.2.3.2 ERROR COUNT i
The Error Count popup (Figure 7-3) captures error Eras [ 0
messages from the VSM option. To see the Error Froset
Count, select View >> VSM Error Count from the
dropdown menus at the top of the MultiVu window.
Cloze | Help |

Figure 7-3. The Error Count popup

7.3

7.3.1

VSM Data Files

Data files have a . dat file extension. To save VSM measurement data, you must "designate"
and open a measurement data file before you start the measurement. You designate data files by
creating a new one or selecting a pre-existing one, as is explained in Section 7.3.4.

Important: To save or graph measurement data, you must explicitly designate a data file before
you begin to collect data. In the event you do not designate a data file, the measurement data will
be lost.'

Data File Headers

The header of a data file (e.g., Figure 7-4) contains information such as the title of the data set
and the sample properties. You have the opportunity to include this information when you create
the file—this is the only time you can add this information to the data-file header. Instead, after
a file has been created, you can append comments (see Section 7.3.5).

[ Raw Data View - new ysml.dat -3l x|
[Header] i’
WSM Data File (default extension .dat)

; Copyright (c) 2003, Cuanturn Design, Inc. All rights reserved.
TITLE, Titaniurm 1

FILEQOPEMTIME 162547667 B9 05/21/2003,5:34 am
BYAPP wEWM1.01.0

INFO PPMS WEW Cption Release 0.9.8 Build 2 AFPHMAME
INFO ,0,MOMENT_UNITS

IMFO Titaniurn oxide, SAMPLE_MATERIAL

INFO stock sample 1, SAMPLE_COMMENT
IMF(O,.001 SAMPLE_MASS

INFO,, 5AMPLE_%OLUME

IMFQ, SAMPLE_MOLECULAR_WEIGHT]

IMFO, SAMPLE_SIZE

INFO irregular SAMPLE_SHAPE

INF(O 234,85 SAMPLE_OFFSET

DATATYFE, COMMENT 1

DATATYFE,TIME 2

STARTURAXIS » 2

STARTURAXIS Y1 A

[Data]
Comment, Time Stamp (sec),Temperature (K Magnetic Field (Oe) Mament (emu) M. S -
KN )

Figure 7-4. A Raw Data view of a VSM data file

! Contact Customer Service at Quantum Design in the event you would like further information about data
recovery and storage techniques.
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7.3.2 Views of the Data

You can view the data in an open file in several formats: Figure 7-4 shows a Raw Data view and
Figure 7-5 shows a Table view. To access a data view, open a data file and select

View >> Raw Data or View >> Table from the dropdown menus at the top of the MultiVu
window.

Note: The data-format menu items (e.g., Raw Data, Table) do not appear in the View menu until
you have opened a data file, as is demonstrated by Figure 7-2.

For more information on viewing data files, see the Physical Property Measurement System:
PPMS MultiVu Application User’s Manual.

@PPMS Multivu - new vsmi.dat - Simulation Mode 1Ol =]
File %iew Sample Seguence Measure Graph  Instrument  Utilities  ‘Window  Help

D|e(E| @] &[|=8 S »|u|e| 2

= hew wsml.dat

Tenp | Magnetic Mament [eniu) k. Std. Err [eru] | Transpart Everaging | Frequency [Hz] | Peak Amplitude | Center
Field D&l Action Tirne Pasition
1 1.9 140000 2 12,45
2 1.9 140000 0.00BB0302233191409 |6.65613470102032 |1 1 40 1.96780500516"[12.45
3 1.9 140000 2 12.45
4 1.9 140000 0.00E59153748687397 |£.55428865255307 |1 1 an 1.96934661839° (12,45
5 1.9 140000 2 12.45
B 1.9 140000 0.00BR0302233191409 |6.65613470102032 |1 1 40 1.96780500516" [ 5.05
7 1.9 140000 0.00559153748687397 | 6.58428865258907 |1 1 a0 1.96934661839°[5.05
e 1.9 140000 0.00E5979703703665 | 6.770932729755925 1 1 40 1.968658475517|5.05
9 1.9 140000 0.00659042945029143 |£.61908859675761 |1 1 40 1.97043996572:|5.05
10 1.9 140000 0.00558965945250157 |6.22061 784585388 |1 1 a0 1.96985874471¢[5.05
11 1.9 140000 0.0065957 2604747971 |6.8219575409974E |1 1 a0 1.96977151700¢ [ 5.05
12 1.9 140000 0.00E59293600059497 |6.70E92738109491 1 1 40 1.96940533376, | 5.05
13 1.9 140000 0.00659911113576048 |6.771 3462074 325E 1 1 40 1.96529324534° |5.05
14 1.9 140000 0.00659901303356261 | 682523697 43201E 1 1 a0 1.96923252543: | 5.05
15 1.9 140000 0.006600371 82633278 |6.37047103515841 1 1 an 1.96892531026) | 5.05
16 1.9 140000 0.00EE006173001 7186 | 6. F0BBR93R06287E |1 1 40 1.96881287236: | 5.05
17 1.9 140000 0.006590301 27506813 |6.32036551147061 1 1 40 1.97064675164(|5.05
18 1.9 140000 0.00BR003592572364 | 6.0366415138847E 1 1 a0 1.9676190371275.05
19 1.9 140000 0.00EE0082431 749263 |6.39787137003182 |1 1 an 1.96800699037¢ | 5.05
20 1.9 140000 0.00E59648269195494 |£.51264268731094 1 1 40 1.96955605797;|5.05
21 1.9 140000 0.00658933515336328 |£.3919538607 32628 |1 1 40 1.970818486127(5.05
22 1.9 140000 0.00659751392531615 | 7.02562793082525 |1 1 a0 1.968187413746[5.05
23 1.9 140000 0005594 31693722038 |£.99742833633752 1 1 40 1.969693270128|5.05
24 1.9 140000 087123 28567111 1 40 1970373778200 |5.05
25 1.9 140000 0.0055986971555644 | 6.6741461176760% 1 1 a0 1.96853380803: | 5.05
26 1.9 [140000  [0.00858819778905273 [5.74307452367235 1 1 a0 1.97213969885( | 5.05
Figure 7-5. Example of a Table view of a VSM data file
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7.3.3 Fields in VSM Data Files

Table 7-2 defines the fields in a VSM data file, and Section 7.3.4 explains how to create VSM
measurement data files.

Table 7-2. Definitions of column headers for VSM data files (* . dat files), shown in the order they appear.

COLUMN DEFINITION
HEADER/TERM
Comment user-specified comment; added by using the Datafile Comment command

Time stamp (sec)

PPMS time stamp

Temperature (K)

average temperature (T) of the sample during measurements. The sample
temperature is measured by the coil thermometer.

Magnetic field (Oe)

average magnetic field during measurement

Moment (uu)

average magnetic moment of the sample during measurement; uu = user units
= emu or A-m?

M. std err (uu)

standard error (i.e., the error of the mean) for the measurement

Transport action

1 = measurement
2 = auto-touchdown
3 = manual touchdown

Averaging time (sec)

(number of cycles per measurement)/frequency (as calculated)

Frequency (Hz)

frequency of sample oscillation

Peak amplitude (mm)

peak amplitude (A) of oscillation, such that position z(t) = Asinwt

Center position (mm)

average position of the transport over the measurement

Coil signal' (mV)

uses known phasors for preamp and board to back out the actual voltage signal
registered at the coilset in phase with the sample motion; does not correct for
the image effect

Coil signal” (mV)

quadrature component of above quantity

Range (mV)

VSM board range setting

M. quad. signal (uu)

quadrature component of “Moment (uu)” field

M. raw’ (emu)

moment with no image effect correction applied

M. raw” (emu)

quadrature component of above quantity

Min. temperature (K)

minimum temperature reading of the coil thermometer for this measurement

Max. temperature (K)

maximum temperature reading of the coil thermometer for this measurement

Min. field (Oe)

minimum field reading of the coil thermometer for this measurement

Max. field (Oe)

maximum field reading of the coil thermometer for this measurement

Mass (grams)

mass of transport as obtained from DC component of motor force

Motor lag (deg)

phase lag between motor drive current and motion

Pressure (torr)

pressure in sample chamber

VSM status (code)

status codes unique to the VSM module

Motor status (code)

status codes unique to the motor module

Measure status (code)

error condition codes of varying severity. Zero indicates no errors.

PPMS status (code)

PPMS standard data starts here

System temp. (K)

PPMS block temperature

System field (Oe)

currently the same as the "Magnetic Field (Oe)" column
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7.3.4 Creating a VSM Measurement Data File
There are several ways to create output data files with the MultiVu and VSM software
applications. As is explained in Steps 8—11 of Section 4.3.3, "Install the Sample," you will be
prompted to designate (create or select) an output data file whenever you install a sample. You
can also use the Data File tab in the main window of the VSM Control Center to designate
output data files, as is summarized below (see Chapter 6, Section 6.5, for more information on the
Data File tab and creating data files).
1. Inthe VSM Control Center, click on the Data File tab to bring it forward (Figure 7-6).
o 213
Irstall Samplel Advancedl Lok | 3 Des B B
Heat Capacity
Path @ AcrnsDefault.dat
|E:\Qdems\Data ] UploacPpmsData. dat
y | ttgt.dat
File: Marne e vsm3.dat
I @ new vsmiS. dat
] new vsmd. dat
Title heliumngr.dat
I ] e vsm2. dat
L .dat
@ wernDefault. dat
Browse... I Wiew I
File name: [new vsm? dat =l Gpen |
Status Measuwe | Hel | U Flesoitpe  [Dstafies (aa) = Coreel |,
fWSM Ready .

Figure 7-7. VSM Select Data File dialog

Figure 7-6. Data File tab of the VSM Control Center

7-6

2. In the Data File tab, click on the Browse button to open the VSM Select Data File dialog
(Figure 7-7).

3. Using the VSM Select Data File dialog, create ("a") or select ("b") a file:

a.

¥SM Sample Properties L[ =,¥5SM SIM [new ysml.dat] o] x|

Enl

If you create a new output data file, the VSM Sample Properties dialog (Figure 7-8)
will open so that you can specify the properties and characteristics of the sample.

Any information that you enter in this dialog will be displayed in the Sample tab (Figure
7-9) of the VSM Control Center as well as in the data-file header. The sample property
information is optional and only for your convenience—VSM measurements do not
require fixed sample properties, and the VSM software does not use the sample
properties that you specify.

ter Sample Properties Install | Data File  Sample |Advanced|

Material |Tit

(VLT T itaniuim oxide

anium oxide

Comment Istock zample 1

Comment Istock zample 1

Additional Descriptive Comment

Additional Dezcriptive Comment: 5
Mass .o it Size I
Mazz .om mg Size I ) -
Wolume mm Shapellrregular
Wolurmne I S Shape IirrEQU|a|' Molecular l—
mﬂgﬁ'ﬂ— il gight
Status Measure...l Help |
oc | Hep | f75M Feady
Figure 7-8. Entering sample properties for a Figure 7-9. Examining sample properties with
new data file the Sample tab
When you have finished with the VSM Sample Properties dialog, click on the OK
button. This button will return you to the Data File tab, which now will display the
Path, File Name, and Title for the new file.
b. If you select a pre-existing output data file, the Data File tab will re-open, displaying the

Path, File Name, and Title for that file. New measurement data will be appended to this
file.
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7.3.5 Adding a Comment to a VSM Measurement Data File

You can append a comment to a VSM measurement data file. For example, you can record
information about the experiment (e.g., changes in operations) or anything else that might be
helpful to those who read the data file. These comments can be appended immediately or they can
be included in a sequence so that they are appended to the data file when the sequence is run.

Important: A comment is a character string of unlimited length. Do not use quotation marks (")
in comments.

7.3.5.1 APPEND IMMEDIATELY

[vsmDatae Comment x
To append a comment to the data file _— X

immediately, select Measure >> VSM Enter a comment to be appended to the curent datafile
Datafile Comment from the MultiVu |

dropdown menu. A small pop-up dialog, Cancel | el |
VSM Datafile Comment (Figure 7-10),

will open. Enter your comment in the text Figure 7-10. Dialog for appending a comment to a
box and click on the OK button. file, now or in the future

Important: A comment is a character string of unlimited length. Do not use quotation marks (")
in comments.

7.3.5.2 APPEND IN THE FUTURE

To append a comment to the data file at the time when a sequence is executed, use the sequence
commands.

1. In the MultiVu dropdown menus, select File >> New Sequence (to create a new sequence
file) or File >> Open (to open and edit an existing sequence file).

BOth Cornmands Open the |EPPMS MultiVu - Sequencel.seq - Simulation Mode 10 =]
sequence editor and the File Edit ‘iew Sample Seguence Measure Graph  Instrument  Utilities  wWindow  Help
Sequence Commands bar Seqerce overd:
. . Line Mumbsr: 1 B Spstem Commands
Flgure 7-11 ShOWS the B Advanced Commands
. . B M It C d
sequence editor with a new file D
Ovemde Cold Head
and the Sequence Commands puerde FotiHesd
bar. Sigma Log Ppms Data
B WEM
2. Inthe Sequence Commands Center Sample
. . Datafile Comment
bar, click on the plus sign (+) Messurs
[ ks, Figld
next to the Measurement Moment vs Terp
Commands group. The group Ne Datafle
name will expand into a list of
commands and the VSM Figure 7-11. Using the sequence editor and the Sequence
commands subgroup. Commands bar

Click on the plus sign (+) next to the VSM subgroup to expand it.

4. Select and double-click on the Datafile Comment sequence command. This command opens
the same VSM Datafile Comment popup dialog box (Figure 7-10) that opens when you
select Measure >> VSM Datafile Comment from the MultiVu dropdown menu.

5. Inthe comment area, enter your comment and click on the OK button. The comment will
appear in the sequence editor, but it will not be added to the output data file until you "Run"
the sequence file.

Important: A comment is a character string of unlimited length. Do not use quotation marks
(") in comments.
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Viewing Comments

You can view the comments that have been added to a data file by opening a view of the . dat
file and scrolling through it, as follows:

1. Select File >> Open >> DataFile from the dropdown menu at the top of the MultiVu
window.

2. The Select a Data File dialog will open (this dialog is similar to the VSM Select Data File
dialog shown in Figure 7-7).

3. Select the data file you want to open and click on the Open button.

When the file has finished loading, select a viewing format from the MultiVu dropdown
menus (e.g., View >> Table or View >> Raw Data). In the Table view shown in Figure 7-5,
comments would be included in the first column.

7.3.6 Changing VSM Data Files during a Sequence Run

You can redirect the data (i.e., change the designated output data file) during a measurement
sequence by using the steps below to insert the New Datafile sequence command into a sequence
file. (See the Physical Properties Measurement System: PPMS MultiVu Application User’s
Manual and Section 6.6 in this manual for more details about sequence files and their
construction.)

Important: Take care that you place the New Datafile sequence command where it will be
executed before the applicable measurement command. When it is executed, the New Datafile
command instructs PPMS MultiVu to start saving data to the new file.

1. Ifyou will be appending data for a new sample to an existing file, first use the steps
below to verify that the properties of the original sample match those for the new sample.
If you will be creating a new data file, go to Step 2.

e In the Data File tab of the VSM Control Center (Figure 7-6), click on the Browse
button.

e  When the VSM Select Data File dialog (Figure 7-7) opens, select the existing data file
to which you want to append data and click on the Open button.

e Inthe VSM Control Center, bring the Sample tab (Figure 7-9) forward so that you can
compare the properties of the data in the existing data file with the properties of the new
sample.

If the two sets of sample properties do not match, you should probably choose a
different data file, because you cannot change any of the property information that is
already stored in the data-file header (e.g., sample material, size, shape).

2. USil’lg the MultiVu dropdown menu, Select a Sequence File |
select File >> Open >> Sequence. Look it [ 24 Sequence = e ® ek E-

The Select a Sequence File dialog [ Example.ceq
will open (Figure 7-12). [-]sequencez.se
@ Sequencel.seq

3. Select the sequence file (or create a [BKG _vs_T_modified.seq
new one) and click on the Open (R
button.

4. The file will open along with the Fiename:  [pemencet oo |
Sequence Commands bar (e.g., o — . e
Figure 7_1 1) ilez of type: ISequence Files [*.zeq) J ancel |

[~ Open as fead-only A
Figure 7-12. Select a Sequence File dialog
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Place your cursor in the sequence file where you want the New Datafile command inserted.

In the Sequence Commands bar, select and double-click on the New Datafile sequence
command (Measurement Commands >> VSM >> New Datafile).

The New Datafile command will open the VSM Change Datafile dialog (Figure 7-13),
which operates in a way similar to the immediate-mode commands found in the Data File
tab of the VSM Control Center (see Section 6.5). The VSM Change Datafile dialog has
text boxes and buttons that allow you to designate the File Action (Create New
File/Version or Append to File), the file name, and a title for the graph data.

Y¥SM Change Datafile x|
Fath

a I Browse... |
Mame I

Title |

f* Create New FileMersion
 Append to File

i) I Cancel Help

"File Aot

Figure 7-13. Command dialog for changing the data file during a sequence measurement

10.

Quantum Design

Note: The VSM Change Datafile dialog does not allow you to designate sample properties.
If you designate a new file, it will "inherit" the properties of a . dat file specified by the
VSM Control Center.

In the File Action area of the VSM Change Datafile dialog, use the radio buttons to specify
where data will be sent (to a new file or appended to an existing one).

Use the Browse... button to designate (select or create) a measurement data file (see Section
7.3.4 for instructions).

When you have completed your specifications, click on the OK button.

The VSM Change Datafile dialog box will close and the New Datafile command will be
inserted into the sequence file.
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A PP ENDTIX A

Model CM-A VSM Motor Module

Al Introduction

This appendix contains the following information:
o  Section A.2 provides a functional overview o  Section A.4 describes the back panel and

of the Model CM-A VSM motor module, relevant components of the Model CM-A
including a block diagram and electrical VSM motor module.
specifications.

o  Section A.3 describes the front panel and
relevant components of the Model CM-A
VSM motor module.

A2 Functional Overview

The Model CM-A (4101-100) is a servomotor controller module that was designed with the
specific needs of the VSM head in mind. Figure A-1 shows the module and the front panel.

The principle function of this module is to provide closed-loop servo control to a linear motor
equipped with a position encoder output. A programmed wave table allows the module to drive
the motor sinusoidally at 40 Hz. The servo loop is closed digitally at about 2000 Hz using a 16-
bit current source and the read-back from the position encoder. For use with other synchronous
detection hardware, including the Model CM-B VSM detection module, the real-time encoder
position is output digitally, using a high-speed serial port, and as a voltage through a BNC
connector. Other features include in-system programmable on-board flash memory for program
storage and a serial ROM for calibration and other configuration data.

The module is designed to plug into the Model 1000 modular control system or an equivalent
host chassis that can provide power and the required CAN network signals that communicate
with the module.
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Figure A-1. Model CM-A VSM motor module (4101-100)
A.2.1  Functional Block Diagram
ENCODER POSITION JA-3 MOTOR
SYNC OUTPUT
JA=5
MONITOR BNC
DAC (16-BIT) MOBN,JEOR
ean |, Jeru/ Fiasule ENCODER READBACK
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y W MOTOR agi\ég
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Figure A-2. Abridged functional block diagram of Model CM-A VSM motor-module specifications
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Appendix A

Model CM-A VSM Motor Module

A.2.2  Specifications

Model CM-A VSM Motor Module: Front Panel

Table A-1. Electrical specifications for Model CM-A VSM motor

module
Drive Current Limit 3A
Drive Voltage Compliance Limit 20 V peak
Encoder Range 32-bit
Supply Voltage 124 V DC

A3 Model CM-A VSM Motor Module: Front Panel

A3.1 Indicator LEDs

The front panel of the Model CM-A VSM motor module has two LEDs in the top left, as shown
in Figure A-1. The PWR LED indicates the power-on status of the module. The COP (CANopen
Protocol) LED indicates the status of the CAN network controller. Table A-2 outlines the LED

states and provides solutions in the event of a problem.

Important: The error information in Table A-2 refers to situations that persist for longer than
about 15 seconds. Typically, when the module is powered on, the LEDs may briefly flash red

before they turn green. This is a normal part of the startup or reset sequence.

Table A-2. LED guide for Model CM-A VSM motor module

LED COLOR STATUS MEANING AND/OR SOLUTION
PWR Green On The processor is running with no errors
(normal).

Red Flashing Errors were encountered during the
self-test. The flashing sequence can be
used to determine the cause of the
failure.

coP Green On CAN status is operational (normal).
Flashing CAN status is pre-operational. Verify
that cable is connected to PC.

Red On or Error on the CAN bus. Contact

flashing Quantum Design for assistance.

If you are unable to achieve operation with both LEDs green, please contact Quantum Design for

assistance.

Quantum Design
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A.3.2 Connectors and Pinout Tables

A3.2.1 JA-1: SERVO CONNECTOR

This connector is used to provide the current drive to the motor and read back the position
information from the encoder. This connector also supports serial communication to logic
associated with the motor (e.g., serial ROM for storing calibration or configuration information
about the motor).

000000000
000000000
20 0 0 0 0 0 0.0

Figure A-3. JA-1: Servo connector for the Model CM-A VSM
motor module

Table A-3. JA-1: Servo connector for the Model CM-A VSM
motor module

PIN FUNCTION
1 Motor -
2 +5V
3 Encoder Input A+
4 Encoder Input B+
5 Unused Encoder Input Z+
6 n.c.
7 n.c.
8 Motor Max Limit Switch
9 Motor Min Limit Switch
10 Motor +
11 Ground
12 Encoder Input A—
13 Encoder Input B-
14 Unused Encoder Input Z—
15 n.c.
16 n.c.
17 Motor Max Limit Switch Rtn
18 Motor Min Limit Switch Rtn
19 Serial Com Data Out
20 Serial Com Data Input
21 Serial Com Clock
22 Serial Com Select 1
23 Serial Com Select 2
A-4 PPMS VSM Option User’s Manual, Rev. A3 Quantum Design

January 2008



Appendix A Section A.3
Model CM-A VSM Motor Module Model CM-A VSM Motor Module: Front Panel

A3.2.2 JA-2: STEPPER CONNECTOR

The stepper connector is available for future expansion. You must contact Quantum Design
before you attempt to use the connector.

A3.2.3 JA-3: MOTOR SYNC CONNECTOR

This connector outputs the motor encoder position as a high-speed digital serial signal. This
would normally be connected to a synchronous detection module such as the Model CM-B VSM
module.

S 4 3 2 1

O000O0O
O00O0O

9 8 / 6

Figure A-4. JA-3: Motor sync connector for the Model CM-A
VSM motor module

FEMALE

Table A-4. JA-3: Motor sync connector for the Model CM-A VSM
motor module

PIN FUNCTION

—_

Sync +

Data +

Clock +

PSync +

Ground

Sync —

Data —

Clock —

Ol N[fofjo|lb]|lw]|N

PSync —
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A3.2.4 JA-4: AUX CONNECTOR

This connector provides three analog inputs and three digital I/O lines for future options.

1 S

O0000O
O000O

6 9

Figure A-5. JA-4: Aux connector for the Model CM-A
VSM motor module

MALE

Table A-5. JA-4: Aux connector for the Model CM-A VSM motor
module

PIN FUNCTION

-

+5V

Digital 1/0 P3.10

n.c.

Analog Input P5.13

Ground
Digital 1/0 P3.11
Digital 1/0 P3.8

Analog Input P5.12

O[N] wW|DN

Analog Input P5.14

A3.2.5 JA-5: MONITOR BNC

This connector is for use by Quantum Design. It can be configured to output signals for
diagnostic purposes.
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A4 Model CM-A VSM Motor Module: Rear Panel

The rear panel of the module contains an address selector, a single-guide hole, and the CAN
connector through which the module sends and receives network data and receives power.

A4.1 Address Selector

Each module on the CAN bus must have a unique 5-bit binary address. The selector on the back

panel is used to set the four least significant bits, and an internal jumper sets the most significant
bit. If the selector is set to zero (0), the module uses its default address. For a Model CM-A VSM
motor module, the default address is 10 (or equivalently, “A” on the selector).

A.4.2  Single Guide Hole

The single guide hole is used to align the connector with one of the back-row (high-power)
receptacles on the Model 1000 modular control system.

GUIDE HOLE

QD CAN
CONNECTOR ADDRESS
/"SELECTOR
* @
©

| MU |
©

§S @

Figure A-6. Rear panel of the Model CM-A VSM motor module
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A.4.3 QD CAN Connector

The QD CAN connector is the main communication connection for controlling the module. The
CAN network signals (CAN High, CAN Low) are connected to all other CAN modules on the
bus and to the PC. Power (£24 volts), reset, and sync signals are also provided to the module
though this connector.

1 5

00000 ..
0000

6 9

Figure A-7. Quantum Design CAN connector for the Model
CM-A VSM motor module

Table A-6. QD CAN connector on the rear of the Model CM-A VSM
motor module

PIN FUNCTION

—_

-24V

CAN Low

Power Return (24V)

Sync Low

Line Sync

System Ground
CAN High

Sync High / Reset
+24 V DC

Ol N[l jw]|dN

A-8 PPMS VSM Option User’s Manual, Rev. A3 Quantum Design
January 2008



A PP ENDTIX B

Model CM-B VSM Detection Module

B.1 Introduction

This appendix contains the following information:

o Section B.2 provides a functional o Section B.4 describes the back panel
overview of the Model CM-B VSM and relevant components of the Model
detection module, including a block CM-B VSM detection module.

diagram and electrical specifications.

o Section B.3 describes the front panel
and relevant components of the Model
CM-B VSM detection module.

B.2 Functional Overview

The Model CM-B (4101-150) is a synchronous detection module that performs the real-time
signal processing for the VSM option. The module and its front panel are shown in Figure B-1.

The principle function of this module is to detect the in-phase and quadrature-phase components
of one or two input signals (e.g., pickup coils), as well as a digital reference from, say, a position
encoder. The detection is done by multiplying each of the signals by both a sine function and a
cosine function. These sine components are computed once per cycle and can be output at this
rate, or they can be averaged for multiple cycles with statistics calculated for the ensemble of
measurements. Other features include a thermometer bridge circuit for temperature
measurements, two programmable gain amplifiers, in-system programmable on-board flash
memory for program storage, and a serial ROM for calibration and other configuration data.

The module is designed to plug into the Model 1000 modular control system or an equivalent
host chassis that can provide power and the required CAN network signals to communicate with
the module.
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Figure B-1. Model CM-B VSM detection module (4101-150)
B.2.1  Functional Block Diagram
ENCODER POSITION JB=1 MOTOR SYNC
INPUT
JB-2 MONITOR
= BNC
A
ADC 1 /
BUS MEMORY 3 PICKUP
COIL
Y W 0C 2 PREAMPS
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SELECTOR
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THERM.
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Figure B-2. Abridged functional block diagram of the Model CM-B VSM detection module
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B.2.2 Specifications

Table B-1. Electrical specifications for the Model CM-B VSM detection module

Input Ranges (from preamp) 5V,0.5V,50 mV, 5mV
Thermometer Current Ranges +0.02 mA, 0.5 mA
Thermometer Voltage Range +10 mV

Thermometer Sample Rate 14 Hz

Thermometer Resistance Range 20 to 200,000 ohms
Supply Voltage 124 V DC

B.3 Model CM-B Detection Module: Front Panel

B.3.1 Indicator LEDs

The front panel of the Model CM-B detection module has two LEDs in the top left, as shown in
Figure B-1. The PWR LED indicates the power-on status of the module. The COP (CANopen
Protocol) LED indicates the status of the CAN network controller. Table B-2 outlines the LED
states and provides solutions in the event of a problem.

Important: The error information in Table B-2 refers to situations that persist for longer than
about 15 seconds. Typically, when the module is powered on, the LEDs briefly flash red before
they turn green. This is a normal part of the startup or reset sequence.

Table B-2. LED guide for the Model CM-B VSM detection module

LED COLOR STATUS MEANING AND/OR SOLUTION
PWR Green On The processor is running with no errors (normal)
Red Flashing Errors were encountered during the self-test. The

flashing sequence can be used to determine the
cause of the failure.

COP Green On CAN status is operational (normal)
Flashing CAN status is pre-operational. Verify that cable is
connected to PC.
Red Onor Error on the CAN bus. Contact Quantum Design for
flashing assistance.

If you are unable to achieve operation with both LEDs green, please contact Quantum Design for
assistance.
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B.3.2 Connectors and Pinout Tables

B.3.2.1 JB-1: MOTOR SYNC CONNECTOR

This connector reads the motor encoder position from the Model CM-A VSM motor module as a
high-speed digital serial signal.

S 4 3 2 1

OO0000O
0000
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Figure B-3. JB-1: Motor sync connector for the Model CM-B
VSM detection module

Table B-3. JB-1: Motor sync connections for the Model CM-B
VSM detection module

PIN FUNCTION

-

Sync +

Data +

Clock +

PSync +

Ground

Sync —

Data —

Clock —

Ol (N[l jw]|DdN

PSync —

B.3.2.2 JB-2: MONITOR BNC

This connector outputs the amplified pickup coil signal.
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B.3.2.3 JB-3: PREAMP CONNECTOR

This connector is the main connection to the preamplifiers and coilset puck. It contains two
analog inputs for the synchronous detection, current and voltage for a thermometer, power for the
preamp, and serial communications to the serial ROM in the preamp box for storing calibration or
configuration information.

131211109 8 7 6 5 4 3 2 1

010101010101 0101010I01010)
0)10]0101010101010201010)

252423222120191817161514

Figure B-4. JB-3: Preamp connector for the Model CM-B VSM
detection module

Table B-4. JB-3: Preamp connector for the Model CM-B VSM
detection module

PIN FUNCTION

3 Serial Com Select

4 Serial Com Data MOSI

5 Thermometer Current +

6 Thermometer Voltage +

9 +15V

10 Channel 1 Input +

11 +5V

12 Channel 2 Input +

13 Signal Ground

16 Serial Com Clock

17 Serial Com Data MISO

18 Thermometer Current —

19 Thermometer Voltage —

22 -15V

23 Channel 1 Input —

25 Channel 2 Input —
Quantum Design PPMS VSM Option User’s Manual, Rev. A3 B-5
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B.4 Model CM-B Detection Module: Rear Panel

The rear panel of the Model CM-B VSM detection module contains an address selector, two
guide holes, and the CAN connector through which the module sends and receives network data
and receives power.

B.4.1 Address Selector

Each module on the CAN bus must have a unique 5-bit binary address. The selector on the back
panel is used to set the four least significant bits, while an internal jumper sets the most
significant bit. If the selector is set to “0,” the module uses its default address. For a Model CM-B
VSM detection module, the default address is 8.

B.4.2 Guide Holes

The two guide holes are used to align the connector with either a low-power receptacle or a high-
power receptacle on the Model 1000 modular control system.

QD CAN
CONNECTOR

GUIDE HOLES

r ADDRESS SELECTOR

Figure B-5. Rear panel of the Model CM-B VSM detection module
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B.4.3 QD CAN Connector

The QD CAN connector is the main communication connection for controlling the Model CM-B
VSM detection module. The CAN network signals (CAN High, CAN Low) are connected to all

other CAN modules on the bus and to the PC. Power (£24 volts), reset, and sync signals also are
sent to the module though this connector.

1 S

O000O0O
O0O0O0

6 9

Figure B-6. QD CAN connector on rear of the Model
CM-B VSM detection module
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Table B-5. QD CAN connector on the rear of the Model CM-B
VSM detection module

PIN FUNCTION

-

24V

CAN Low

Power Return (24V)

Sync Low

Line Sync

System Ground
CAN High

Sync High / Reset
+24 V DC

Ol Nf[fofjo|lb]|lw]|dN
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Glossary

STANDARD TERM QD PART DEFINITION
NUMBER

Armature The moving section of the linear motor, inside the head.

Auto-scheduled An automated operating mode, with the software carrying

centering out centering operations after a certain amount of time has
expired or the temperature or field has changed by a
prescribed amount.

Bottom weldment flange Another name for the extender tube flange.

Cable slots The “comb-like” structure at the rear of the Model 1000,
designed to hold the exiting cables.

Calibration sample 4096-390 Palladium sample mounted in trough-shaped sample holder,
proved in VSM User's Kit.

CAN computer interface || 4100-100 CAN interface card, cabling, and software for PC

kit communications with Model 1000.

Cap 4096-429 The cap that covers the sample access port

Centering operation This is the act of performing either a touchdown operation to
measure touchdown position (TP) or a centering scan to
measure center position (CP).

Centering scan The act of oscillating the sample while scanning it slowly
through the coilset. The voltage versus position data is then
fit to the expected theoretical response curve to determine
the location of the sample. The result is a center position
(CP), which is the alternative to performing a touchdown
operation.

Centering slides Bearing-grade plastic washers on sample rod.

Coilset puck 4096-204 Puck containing one or two pickup coils arranged in any
configuration for performing VSM measurements.

Contact fingers Springy fingers at the bottom of the puck.

Cover plate Blank cover for empty module bays.

Dead reckoning A centering technique that is not based on a formal
measurement; one simply enters a target position for the
motor and vibrates the sample about that point.

Drive coll Coil on the armature inside the head that drives the vibrating
motion.

Extender tube flange 4096-418 The portion of the head that sticks down from its body and

has an NW40 O-ring flange at the bottom.
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Glossary

STANDARD TERM QD PART DEFINITION
NUMBER

Firmware Software and data stored in flash memory in a QD module.
Firmware controls the operation of the module and the
interface to the PC. Firmware is retained even when the
system is turned off. Firmware can only be changed by
using a QD utility to download updates.

Flange clamp NW40 plastic clamp.

Flexible coupling 4096-366 Located below magnetic lock.

Guide pin The alignment pin located at the back of the module bays.
These pins help align the CAN connector. They also prevent
a high-power module from being plugged into a low-power
slot.

Head 4096-400 The linear transport motor used with the VSM.

High-power bay A module bay with a single guide pin, designed to
accommodate a QD module that dissipates up to 50 W.
Three of these slots are located on the back row of the
Model 1000. High-power bays have more airflow than low-
power bays.

Indicator pin Attached to the armature. The location of the indicator pin
shows the vertical position of the armature in the window at
the front of the linear motor transport.

Load position When the indicator pin is at top of the window (at the front of
the linear motor transport), the user has access to the
magnetic lock.

Lower slide adapter 4096-368 Lower end of sample rod, threaded to attach sample holder.

Low-power bay A module bay with two guide pins, designed to
accommodate a QD module that dissipates up to 20 W.
Three of these slots are located on the front row of the
Model 1000. High-power bays have more airflow than low-
power bays.

Magnetic lock 4096-358 Located at upper end of sample rod, uses magnets to
adhere sample rod to transport.

Magnetic-lock ring Thin steel ring at the top of the armature that holds the
sample rod magnetically.

Manual centering User-initiated touchdown operation.

“Model 1000 or Control center for CAN modules.

“modular control system”

or “module tower”

“Model CM-A” or “Motor | 4101-100 The VSM motor module.

module”

“Model CM-B” or "VSM 4101-150 The VSM detection module.

module”

Module bay The slot in the Model 1000 modular control system where a
QD module is inserted.
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Glossary

STANDARD TERM QD PART DEFINITION
NUMBER

Motor drive cable 3096-200 Carries drive currents and encoder read-back for linear
motor in head.

“Motor module” or 4101-100 The VSM motor module.

“Model CM-A”

Pickup coils The counter-wound detection coils in the coilset puck.

Position The value in mm as read from the motor position encoder.
The term “position” always refers to this absolute scale. The
zero of the encoder is set only during a reset of the
hardware (e.g., in the “Setup and Configure Magnetometer
Wizard”) and remains persistent throughout multiple
samples and runs.

Position encoder Optical encoder in the head that reads-out the vertical
position of the armature.

Preamp cable assembly || 3096-300 Carries signals from detection coilset(s).

Puck-insertion (puck- Tool used to lower the puck into the sample tube of the

extraction) tool PPMS. This tool is also referred to as the sample-holder tool
or the sample-insertion (sample-extraction) tool, depending
on context.

Puck surface See Figure 5-4. This is the surface that is “touched” by the
end of the sample holder during a touchdown operation.

QD module A CAN module, e.g., Model CM-A VSM motor module and
Model CM-B VSM detection module.

Sample-access port Opening in the top of the head where the sample rod is
inserted.

Sample holder The sample is mounted to this part, which screws into the
lower slide adapter.

Sample-holder tool Used to insert and remove samples from the PPMS sample
chamber. Depending on context, this item also might be
referred to as the puck-insertion (puck-extraction) tool or the
sample insertion (sample-extraction) tool.

Sample-insertion Used to insert and remove samples from PPMS sample

(sample-extraction) tool chamber. Depending on context, this item also might be
referred to as the puck-insertion (puck-extraction) tool or the
sample-holder tool.

Sample-mounting station || 4096-110 Fixture used for mounting and measuring sample position in
sample holder.

Sample rod 4096-352 The VSM sample rod. The term does not necessarily include
the sample holder, which screws on the end of the rod.

Sample tube 4096-301

Shipping plug Plug inserted into the bottom of the head during shipping; it
prevents oscillation of the suspension during shipment.
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Glossary

STANDARD TERM QD PART DEFINITION
NUMBER

Shutdown position When the indicator pin is at the bottom of the window (at the
front of the head), it indicates that the power is off and no
sample rod is installed.

Stabilizer post Stinger at the top of the sample tube.

Standard coilset 4096-204 The coilset with the specific dimensions listed in Section
5.2.3.

Stiff tapered shaft Main shaft of VSM sample rod (see Chapter 5).

Storage case 4096-150 The box for storing the head.

Synchronous detection The operation performed by the VSM module when
acquiring signal data from the pickup coils.

Touchdown operation The act of slowly lowering the motor position until there is no
more levitation force, indicating that the bottom of the
sample holder is resting on the puck surface. A tiny dithering
amplitude (e.g., 0.05 mm) is used during this process to
avoid stiction. The result is a touchdown position (TP).

Touchdown position This is the position (motor encoder value) of zero levitation
force as measured by the touchdown operation.

User’s kit, VSM Option 4096-100 Box of miscellaneous VSM-related hardware and supplies.

VSM application The VSM software running in MultiVu.

VSM Control Center The main form presented by the VSM application containing
Install, Data File, Sample, and Advanced tabs.

“VSM head” or “head” 4096-400 The VSM linear motor transport.

"VSM module” or “Model | 4101-150 The VSM detection module.

CM-B”

VSM-Motor sync cable 3096-400 Cable connecting "SYNC" ports of the Model CM-A ( motor

module) and Model CM-B (VSM detection module).

"VSM Transport”

The VSM linear motor transport.

"Window"

The window at the front of the head where the position of the
armature can be seen.

Windows tool tray

Usually, the lower right corner of the computer screen in the
same area where the system time is displayed.

PPMS VSM Option User’s Manual, Rev. A3
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Index

A

Activate Option 2-10-2-11, 2-17, 4-5, 6-3—6-4

Adv. Measure.................................. 6-19-6-21

alignment pin, See module bays

Amplitude, Peak .................... 4-15, 6-15-6-16

armature, See VSM linear motor transport
(head)

Autorange ............ccccceeiinnenn. 4-15, 6-15-6-16

Averaging Time ........... 4-13-4-14, 6-13-6-14,
6-25, 6-30

B

bottom weldment flange, See extender tube
flange

C

cables............ 2-2-2-4, 2-10, 5-8-5-9, G-1-G-3
connection diagram..............ccccco..... 2-3, 210
preamp assembly.............. 2-2-2-3, 210, 5-8
SIOES .., G-1
motor drive cable....... 2-2-2-3, 2-10, 5-9, G-2
VSM—-Motor Sync Cable.... 2-2-2-4, 2-10, 5-9

calibration (standard) sampile............... 3-1, 5-7

CAN computer interface kit ................ 2-2, 5-11

CAN network adapter kit, See CAN computer
interface kit

CAUTION ....... 2-8, 2-16-2-17, 2-21, 2-23, 4-3,
4-18, 5-2-5-3, 5-5, 6-9

center position, See centering operation

Center Sample ......................... 6-7, 6-15, 6-21
centering operation.............. 4-1-4-3, 4-14, 6-7,
6-14, 6-20-6-21, G-1
center position..........cceceeeeieiiiiiee 5-4
centering SCaN.......cccveeveeeeeecciiieeee e, G-1
scheduling touchdowns..............c.....c.... 4-2
sample location ................... 3-4, 4-1-4-4, 5-8
touchdown operation............... 4-1-4-2, 4-14,
6-8, 6-14-6-15, G-4
touchdown position ..........ccccceviieiennnnenn. G-4
Centering parameters ............ 4-14, 6-14—6-15
centering scan, See centering operation
Chamber dialog ................. 2-5-2-6, 2-15, 2-23

Quantum Design

coilset puck .....2-2, 2-6, 2-12—-2-13, 2-16, 2-18,
3-1, 4-2-4-3, 5-3-5-4, G-1
contact fingers ......cccoovveeeiiiii 5-4
detection coils.... 1-2, 2-6, 5-3, 5-8, 6-15, G-3
installing.......cccoovevreeeiiie, 2-6, 2-14-2-16
pickup COilS ......covvvririiiinnns 1-1, 4-1, 4-3, G-3
remMOVINg .....coceeieeeeeeeeeee 2-14-2-16, 2-23
standard coilset.............cccoceeeeeiinnnn. 3-1, 5-4
comments
appPeNnding........cceeeeviniiiiiieee e 7-7
definition ........ooovvvvviiiiiieiee, 7-7
Configure VSM System dialog....... 2-12-2-13,
2-18
contact fingers, See coilset puck
contact information............................... 1-7-1-8

control center, See VSM Control Center
cover plate, See module bays

PPMS VSM Option User’s Manual, Rev. A3

D
datafiles......ccccceevnnnnn. 4-3, 4-8—4-9, 4-16, 6-8,
6-10-6-11, 7-3-7-9
changing ......ccoovevciieeiee e 7-8—-7-9
creating............ccue. 4-8-4-9, 6-10-6-11, 7-6
description ... 7-3
fields ..o 7-5
SEQUENCE ....eveveeeeeeerneeinenenenenenens 6-17, 7-8-7-9
Deactivate Option ...................... 2-22, 6-3-6-4
definition
COMMENES......coeiiiiiiieiiieeeeeeeeee 7-7
data file fields .......ccccoeeeeiiiiieee s 7-5
gloSSary ..coovciiieeeeee e G-1-G-4

detection coils, See coilset puck
detection module, See Model CM-B VSM
detection module

dialog
Chamber........cccocoeeeiiiiiiiinnnn. 2-5-2-6, 2-15
Configure VSM System ..... 2-12-2-13, 2-18
Field ... 2-5, 2-15

Install/Remove Sample Wizard..2-19-2-22,
4-6—4-12, 4-17-4-19, 6-6
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Index

Option Manager................. 2-11, 2-17, 2-22,
4-5, 6-3—6-4
PPMS ... 4-16
PPMS Data Logging........... 4-15-4-16, 6-16
Sample Properties ............... 4-9, 6-11-6-12
Select a Sequence File.......................... 7-8
Sequence Editor................... 6-3, 6-18-6-19
Specify Sample Location ....................... 6-6
Temperature-System ............. 2-4-2-5, 2-14
VSM Center Sample..............ccccccoerieie 6-7
VSM Center Sample Sequence............ 6-21
VSM Change Datafile.............................. 7-9

VSM Control Center. 2-11-2-12, 2-17-2-18,
2-22, 4-5, 6-3—6-4, 6-8—6-16, G-4

VSM Datafile Comment............ 6-8, 7-7-7-8

VSM Datafile Title.............cccoevvvvvvveverennnns 4-9

VSM Install/Remove Sample Wizard
2-20-2-22, 4-6-4-12, 4-17-4-19

VSM Measurement.............. 4-3, 4-12-4-16,
6-7, 6-13—-6-16, 6-19—6-21

VSM Moment versus Field .......... 6-22-6-27

VSM Moment versus Temperature
6-27—-6-32

VSM Ppmsmvu............ccccuvveeeennn. 2-21, 4-18

VSM Sample Properties .................. 4-9, 7-6

VSM Select DataFile............................. 4-8,

6-10-6-11, 7-6, 7-8
drive coil, See VSM linear motor transport
(head)

E

ErrorCount.................o.oooiiininen. 6-5, 7-3

error message.......... 6-3, 6-9, 7-2-7-3, A-3, B-3

errors, recovering from...........cccccceeeeeeeiienns 6-9

Excitation Parameters ......... 4-15, 6-15-6-16,
6-21-6-22,6-26—6-28, 6-32

extended purge recommendation .............. 4-11

extender tube flange, See VSM linear motor
transport (head)

F

field, magnetic, See magnetic field

Field dialog ..........cccoeeveivieiiiieciecc, 2-5, 2-15
flange clamp......cccccceeeenn. 2-8-2-9, 2-16, 2-23
flexible coupling, See magnetic lock
Frequency..........cccoooeeveeeenns 4-15, 6-15-6-16
Index-2

G

guide pin (alignment pin), See module bays

H

head, See VSM linear motor transport (head)
Home (homing) operation................... 2-11, 4-5
I

immediate-mode commands . 4-3, 6-3, 6-6, 6-8

indicator pin, See VSM linear motor transport
(head)

initial installation, See installation, initial

Install dialog (sample), See Install/Remove

Sample Wizard
Install tab............cccccoeevcieneenn, 4-4,4-6, 6-10
install sample, See also Install/Remove
Sample Wizard.............................. 4-4-4-12

Install/lRemove Sample Wizard..... 2-19-2-22,
4-6-4-12, 4-17-4-19, 6-5-6-6, 6-10
installation, VSM option
iNitial.. ..o 2-1-2-13
re-installation ...........cccccceeveeeiiinis 2-14-2-18
Interval, See Logging Interval

L

Last Measurement panel ....... 4-12—-4-13, 6-13

load position, See VSM linear motor transport
(head)

Logging Interval.. 4-13-4-14, 6-13—6-14, 6-20

PPMS VSM Option User’s Manual, Rev. A3

M
magnetic field.......... 6-2, 6-13-6-14, 6-22—6-27
settingto zero.........ccccvveeee. 2-4, 2-15, 2-19
warning .................. 2-5, 2-8, 2-15, 2-21, 2-23
magnetic lockK.........cccccceeeii. 4-7, 51, 5-6, G-2
flexible coupling .........cccceeiiiiiiiii e 5-6
magnetic lock ring.......... 2-8,4-7, 5-1-5-2, G-2
Measure ..........cccccceeeeeeens 4-12, 6-6-6-8, 6-13
sequence mode.................oeeeee. 6-19-6-21
Measure Type.......cccccceevevvveeeneeennn. 4-13, 6-13
measurement data file, See data file
Measurement Parameters............. 4-13—4-14,
6-13-6-14
measurement theory...... 1-2-1-3, 4-3, A-1, B-1
Model 1000 modular control system........... 1-2,

2-2-2-4, 5-11, A1, B-1, G-2

Quantum Design

January 2008



Model CM-A ................... 1-2-1-3, 2-2, 2-4, 4-3,
5-1, 5-9-5-11, A-1-A-8, G-2
Model CM-B ................. 1-2—-1-3, 2-2, 2-4, 4-3,

5-8-5-11, A-1, B-1-B-7, G-3-G-4
module bays, See also Model 1000 modular

control system ... 2-4, G-2
alignment Pin.........cooceeiiiiieieee G-2
coverplate......coooeeieieiiiiiiiiiiieeeeeeee, 2-4, G-1
UIdE PINS ..o G-2

moment, magnetic........ 1-2, 3-1-3-3, 4-3, 4-13,
4-15, 6-13, 6-15-6-16, 6-18, 6-22-6-32

Moment versus Field..................... 6-22-6-27

Moment versus Temperature ........ 6-27—-6-32

motor module, See Model CM-A VSM motor
module

motor, linear, See VSM linear motor transport
(head)

mounting samples.............cccceeenee 3-3-3-4, 4-4

MultiVu software................. 2-10-2-12, 4-2-4-5,
6-1-6-3, 6-5-6-7, 6-9

o0

offset, sample, See sample offset

operating principles, See measurement theory

optical linear encoder, See VSM linear motor,
position encoder

Option Manager............. 2-11, 2-17, 2-22, 4-5,
6-3-6-4

P

Pause (Resume) toggle button ................ 4-13,
4-16, 6-13

Peak Amplitude ..................... 4-15, 6-15, 6-20

pickup coils, See coilset puck

position encoder (optical encoder), See VSM
linear motor, position enconder

PPMS Data Logging ....4-15—4-16, 6-15—6-16,
6-21, 6-26, 6-31

PPMS dialog......ccccceevvieeeeieeeeee, 4-16, 6-16

Ppmsmvu dialog.........cccccccceerrinnis 2-21, 418

preamp cable assembly, See cables

puck, See coilset puck

puck insertion (extraction) tool .... 2-6, 2-16, 5-3

Quantum Design

Index

0

QD module, See module name, e.g., Model
CM-A VSM motor module

R

Ranging setting............ 4-15, 6-15-6-16, 6-21,
6-26, 6-31

Reconfigure radio button, See
Start/Reconfigure radio button

reconfiguring the PPMS for the VSM
2-14-2-18

removing a sample..........ccccceeevneenn. 4-17-4-19

removing the VSM option... 2-19-2-23, 6-4, 6-8

Resume, See Pause (Resume) toggle button

PPMS VSM Option User’s Manual, Rev. A3

S

SafetY. oo, 1-4-1-6

sample access port............... 2-8, 4-7, 5-2, G-3
Cap ceeeenne 2-8, 2-17, 4-7, 4-11, 5-1-5-2, G-1

sample centering, See centering operation
sample holder ......... 2-2, 3-1, 3-3-3-4, 4-2, 4-4,
4-7, 5-7-5-8, G-3

sample insertion (extraction) tool.......... 2-6, 5-3

sample installation ....................... 4-4, 4-6, 4-12
Use Extended Purge check box ........... 4-11
target liNe.....oceeeeiiii e 4-4

sample length, calculated effect on reported
sample moment................................ 3-1-3-2

sample location, See centering operation

sample mounting, See mounting samples

sample offset.....4-2, 4-4, 4-6-4-7, 4-9, 5-8, 6-6

sample position, See centering operation,
sample location

sample properties

size and shape........ccccocoeeeiiineinnn. 3-1-3-2
magnetic moment...........cccocceeeennnen. 3-1-3-3
recording........cccccceeee.. 4-8-4-9, 6-11, 7-6, 7-9
Sample Properties dialog. 4-9, 6-11-6-12, 7-6
samplerod .......... 1-3, 2-2, 2-7, 2-19-2-21, 4-4,
4-6—4-7, 4-17—-4-18, 5-1-5-2, 5-5-5-7, G-3
sample shape........ccccevvveviviiiiiiiiiiiiieenes 3-1-3-3
SaAMPIE SIZE ... 3-1-3-2
sample tube ............ 2-2-2-3, 2-6-2-8, 5-5, G-3
sample-mounting station............ccc........ 4-4, 5-7
scheduling touchdowns, See centering
operation
Select a Sequence File dialog .......... 6-17,7-8
Select Start-End Quadrant ...................... 6-23
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Index

sequence commands (VSM) 4-2, 6-3, 6-17—-6-32,

7-7-7-9
INSEMING ..veeeie i 6-19
Adv. Measure.............cccceevvinenee 6-19-6-21
Center Sample.............ccccceeveiiiiinnnnnn. 6-21
Datafile Comment ..................cccocceeee. 7-7
Moment vs. Field.......................... 6-22-6-27
Moment vs. Temp............cccco..... 6-27-6-32
New Datafile.....................occeeii . 7-8-7-9
Sequence Commands bar.......... 6-18—6-19,
6-21, 7-7
Sequence Editor..................... 6-3, 6-18-6-19
sequence-mode ................. 4-3, 6-3, 6-17—-6-32
serial number, puck
location........ccuveeeeeeeiieee e, 2-6, 5-4
USING..evieeiiiieee e 2-12-2-13, 2-16, 2-18
Settings tab .......... 4-12—-4-13, 6-13, 6-19—-6-20
shipping plug ........cooccieiieeeieees 2-8-2-9, 5-2
Shutdown..............cccvevinnnnnn. 2-21-2-22, 4-18
Specify Sample Location dialog................ 6-6
stabilizer post ....................... 2-7-2-9, 2-23, 5-5
and safety .....cccoceeveiiiiie 2-7, 2-17
standard coilset, See coilset puck
Start (End) temperature ................... 6-29-6-30
Start/Reconfigure radio button................. 6-20
Start (Stop) toggle button...... 4-13, 4-16, 6-13
Status ... 7-2
Stop radio button .........cccceeeeiiiiciieeee 6-20
synchronous detection ................. 1-3, 4-1, 4-3,

5-9-5-10, A-1, B-1

T

target line, See sample installation

Temperature-System dialog............... 2-4-2-5,
2-14, 6-3

Temperature panel, MultiVu ................ 6-2-6-3

theory of operation, See measurement theory

touchdown... 3-4, 4-1-4-3, 4-5, 4-11, 4-14, 5-8,

6-14-6-15, 6-21, 6-26, 6-31, G-3

touchdown operation, See centering operation

touchdown position, See centering operation

transport (head), See VSM linear transport
motor

V

VSM Center Sample Sequence dialog ....6-21

VSM Change Datafile dialog................ 7-8-7-9

VSM Control Center.... 2-11-2-12, 2-17-2-18,
2-22,4-3-4-6, 6-3-6-4, 6-8—6-16, G-4

VSM Datafile Comment.... 6-7, 6-18-6-19, 7-7

VSM detection module, See Model CM-B

Index-4

VSM head, See VSM linear motor transport

VSM linear motor transport (head) ...... 1-1, 1-3,
2-2, 2-7-2-10, 2-16-2-17, 2-23, 4-2, 4-11,
4-17-4-18, 5-1-5-3, G-3

armature .........ccoooeeeeeeeiiieeee. 5-1-5-2, G-1
drive COil cevuenveinieieiieieiieeieieeans 5-1, G-1
indicator pin ........cccoceiiiiiiii, 5-2, G-2
load position.........ccccceeunnne. 2-8, 2-11, 4-5-4-6
shutdown position ........... 2-21-2-22, 4-18, 5-2

Home (homing) operation ............... 2-11, 4-5

position encoder (optical encoder) ... 1-3, 5-1,
6-15, A-1, B-1, G-3

extender tube flange......... 2-7-2-9, 2-16, 5-2
mounting on PPMS......... 2-8-2-9, 2-16-2-17
WINAOW...oiiiiiiiie it 5-2
VSM LOQ......cccvevveeririienne 2-11-2-12, 6-4, 7-2
VSM Measurement (seq. mode) ..... 6-19—6-21
Start/Reconfigure ..................ccccveeel. 6-20
StOP ..o, 6-20

VSM measurements .. 4-1—4-3, 4-12—4-16, 6-1,
6-6—6-7, 6-13—6-17, 6-20—6-22, 6-24
SUCCESSTUL....ovveeiiiiiiiee e 3-3

VSM Module, See Model CM-B VSM
detection module

VSM motor module, See Model CM-A VSM
motor module

VSM option ......vveeeiiiiiiiiiiieee e, 1-1-1-3
initial installation ..............ccccccvneee. 2-1-2-13
re-installing .......cccooveiiiii 2-14-2-18
FEMOVING ...eeveiiiiieeeiiiee e 2-19-2-23

VSM Ppmsmvu dialog ..................... 2-21, 4-18

VSM Sample Properties dialog................ 6-11

VSM software application ... 2-10, 4-1, 4-3—4-6,
5-9-5-10, 6-1, 6-3—6-6, G-4

VSM Transport, See VSM linear motor
transport (head)

VSM Select Data File dialog4-8, 6-10-6-11, 7-6

VSM-Motor Sync cable, See cables

PPMS VSM Option User’s Manual, Rev. A3
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WARNING, safety........ 1-4—1-6, 2-5, 2-8, 2-15,
2-19, 2-21, 2-23

warning and error messages, equipment
6-3, 6-9, 7-2, A-3, B-3
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