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> 2 27 Meter Dishes in the Owens
=2 Valley Solar Array (OVSA])

Unigue in the World
o Array Includes
3 (soon to be 5) 2
meter dishes
-~ o Frequency Agile
2 Multiple Baselines [
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Structure of the Sun
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Fig. 1.1. The overall structure of the Sun, indicating the sizes of the various regions and their temperatures
(in degrees K) and densities (in kg m~?). The thicknesses of the photosphere and chromosphere are not
to scale, and recent models place the base of the convection zone at about 0.7 R, rather than 0.86 R,
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Temperature of Solar
Atmosphere
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Fig. 1.2. An illustrative model for the variation of the temperature with height in the solar atmosphere
(Athay, 1976).
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>/ BBESO White Light Image of
= Sun 8/20/1999

Sun’s Temperature: e —
a Center: 15,000,000 K g
o Surface: 4,000 K

a Corona: 5,000,000 K

Energy Source: | /
"o Nuclear Fusion B S0t
Energy Transport: . /
0 Radiative 10 0.7 R
o Convective 0.7-1.0R
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BBSO Ho Image of the Sun

o Image from 8/20/1999 —
same day as the white
light image |
Filaments and
Prominences are cold,
dark magnetized material
held in magnetic basket
above the Sun’s visible
—surface —suspended inthe — '§
corona ok
— 0 Prominence bright against—
— dark backdrop

a0 Ha sensitive to T=10,000
K — the chromosphere
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v Sunin UV (304 A) -
= SOHO/EIT

o 8/20/1999

o Satellite data used In
concert with BBSO to Y
understand Sun i

o Still see filaments and -
prominences at SRR Y YR
* - Filaments™ "
~ T=80,000K -
o See Coronal holes N /

Coronal ' Hole

~o See Brightness at T Sl
~ Limb
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Sun in EUV (284 A -
= SOHO/EIT

o 8/20/1999

0 See prominences and
filaments dark against
the now bright corona

o Temperature
sensitivity near
— 1,500,000 K ‘\
a Filaments and B
prominences fading as
~corona brightens
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| Sun in X-Ray (YOHKOH])

o 8/19/1999 S e St
a Prominences and - S

filaments now gone, but
corona Is very bright

o Temperature sensitivity
about 4,000,000 K

o Higher temperature means
sampling higher in the
solar atmosphere

Big Bear Solar Observatory




EIT 195 A
T=1.5 MK




SUh'S Magnetic Field - KPNO

o 8/20/1999

0 Magnetogram with
bright and dark
regions being opposite

polarities of the line-

of-sight magnetic field F e
o Filaments/Prominence — \§ & =

s along the neutral line  \2%

netween opposing
— polarities
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CaK Image

diameter:
860,000 mi Filament-.__

1,392,000 km T

Plage

Sunspot
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High Resolution Observations
of a very strange spot
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Convection and Oscillation

==

a Granulation
o Mesogranule?
a Supergranulation

= Network Magnetic Fields
= Intranetwork Magnetic Fields

o Glant Cells?
~o 5 Minute Oscillation (3 minute in
chromosphere
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Measurement of Magnetic Fields:

Longitudinal Zeeman Effect

Absorbing % Observed Absorption

Incident Alomic
Radiation Oscillator
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BBSO Vector Magnhetogram
December 13, 2000 (I, V, Q and U)
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Quiet Sun Magnetic Fields
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VTT/Narrow Band Filter Imaging

Continuum H-alpha

- %

Magnetogram Doppler \?elucity
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High Resolution Halpha Image
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Spicules
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A Huge Prominence

4 June 1246 Ha photograph

i
Source: High Altiiude Obscreabory Archives
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Solar Eclipse

Coronal Hole

Streamers ; The Moon
COVEers
the Sun

Prominenhces ? \

Prominence

Coronal Hole
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solar Corona at Eclipse, 3 Mov 1294, Futre, Chile.
High Altitude Observatory, MNCAR, Beoulder, Colorado, USA,
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Solar Cycle:

Sunspot Number
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Butterfly Diagram
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¥l Prominence Eruption In
& Halpha BBSO

o 4/15/2001

0 Prominence eruption

o Coronal Mass Ejection
(CME) may

accompany some
filament/prominence
—eruptions

o Earth-directed CMES
~can have geomagnetic
—effects
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April 15, 2001 Prominence Eruption
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9 | Sympathetic Flares of 2/17/2000
BBSO Feb—-1/7-2000 180144UT
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Two Ribbon Flare
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Light Curves of Flares

[
INTENSITY|

microwaves

Ho

soft X-rays

/
L

—preflare > <flash»> <

impulsive
Fig. 1.36. A schematic profile of the flare intensity in several wavelengths (see, e.g., Kane, 1974; Lin, 1974).
There is a great variation in the duration and complexity of the various phases. In a large event the pre-
flare phase lasts typically 10 min, the impulsive phase a minute, the flash phase 5 min, and the main phase
an hour.
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“‘observe” magnetic reconnection in

a standard flare configuration
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piflasuda flare: hard X-ray source above the loop top
(Masuda et al. 1994)

13—Jan—1992 17:26:52—17:27:40UT
HXR (14—23keV) HXR (23—33keV) HXR (33—53keV)

Emission Measure

YOH KOH 1I3 (MK)2I6 é {1 O"46)1I0
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N A schematic flux rope model for CME and flare

plasma + magnetic

flux ejected magnetic field line
N\
©

/ A ,
electric field in filament
the current sheet
Lo
reconnection reconnection
inflow inflow

\ current sheet & tWO-riben ﬂare

reconnection outflow

e

(Lin et al. 2004)
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350W 390N, H-ALPHA

20010CT19 16:04:10
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2001/10/19 00:18
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Another CME
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un-Earth Connection
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Big Bear Solar Observatory




Space \Xeather Effects
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Two Major Effects of Space
\X/eather

o Geo-Magnetic Storm
o SEP (Solar Energetic Particle)
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Extrapolation, 2/17/2000
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¥sy| ACE Data, 2/17/2000
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ACE Data, 7/14/2000

Time, UT
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X - from the Earth Z - o the North
toward the Sun of the ecliptic

July 2000
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Cartoon to Demonstrate two Events
(top, 2/1 7/2000 bottom, 7/14/2000)
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