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Zeeman

The Effect of Magnetisation on the Nature of Light Emitted by a Substance
P. Zeeman, Nature, vol. 55, 11 February 1897, pg. 347

< bk L A

l, »

-
o

39



Zeeman 8

BiHIZ R 2 TARYD NILIRD 0 BE(AN ~ B).
SEL & R—F2 MR,

Zeeman Zeeman

( ) (

40



Description of polarized light

Linear polarization Circular polarization

HK

———

animation courtesy of Jose Carlos del Toro Iniesta
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Intensity and polarization of Zeeman components
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Intensity and polarization of Zeeman components

Simple triplet \
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Intensity and polarization of Zeeman components

Simple triplet \
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Intensity and polarization of Zeeman components

Simple triplet

Obs.

v
>~

I U %(1+00527/) : %sinzy : %(1+C0827/) (_+1_+1_, =1

o— T o+

48



t—< R

Intensity and polarization of Zeeman components

Simple triplet
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Intensity and polarization of Zeeman components

Simple triplet
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Intensity and polarization of Zeeman components

Bx

B _ "

Y
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180° different transversal field produces exactly the same Zeeman efféct.
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Stokes profiles: Zeeman effect

SP4D20061211_142309.3C: iy=0513, NCP= 1.49mA
7= T A?\u= ¢.017, 0=0.618, B=2221, y=148, y= 58, 1=0.90
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Suntpot magnetic field
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Stokes profiles: Zeeman effect
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Point Spread Function ( A4®50cm 238 )
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Fabry Perot

Tunable filter FPP/SOT
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Foster etal 2009 Optical Society of Schuhle etal 2009(?)
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detectorS spectrometer / ' S: incident Stokes
% {[ﬂmmm @ @ @ @ polarizers

+Q 1-Q [+U |- +V -V

Insert 6 different polarizers successively in the beam

This polarimeter requires that the spectrometer and the detector have
same throughput and sensitivity for all polarization states.

- This is not the case in real devices.
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Description of polarized light

Action of retarders on lights

Linear retarder (90°)

animation courtesy of Jose Carlos del Toro Iniesta
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Name (site) D(m) type year

ATST (Hawaii) Z open, off-axis 20177

NST (BigBear) 1.6 open, off-axis 2009

McMath (KitPeak) 1.6 heliostat 1961

GREGOR (Tenerife) 1.5 open 20107?

### (China) 1.0 vacuum ?

SST (LaPalma) 1.0 vacuum 2002

THEMIS (Tenerife) 0.9 helium 1996

DST (SacPeak) 0.75 vacuum 1969

VTT (Tenerife) 0.7 vacuum 1989

DST (Hida) 0.6 vacuum 1979
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Oscillation in sunspot chromosphere
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White light flare on 6 Sep.2011 (X2.1)

2011.09.07 07:15:00 (JST) Continuum H-alpha
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Eruptive flare, 2011.9.7
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4 key components of SMART T4 magnetograph
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SMART T4 vector magnetograph

Intensity Polarization modulation

time = 14—May—2012 03:07:538.500 UT
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2012.05.14 6302.5-0.07A by S. Morita, S.Nagata



Map of Stokes parameters
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The SOLAR-C strawmann instruments

1. UV-Visible-NIR telescope (SUVIT) -
3. X-Ray spectrometer (XIS) ~1.5m¢ telescope
Grazing incidence telescope - High spatial resolution
with photon counting and/or - Wide wavelength coverage
normal incidence ultra-high - Zeeman+Hanle spectropolarimetry
resolution telescope (TBD)

Geo-synchronous orbit for

- Continuous solar observation
- Quasi-continuous access to the
spacecraft - real-time operation

2. High throughput UV/EUV
- spectrograph (EUVS/LEMUR)

- high temporal cadence
- high spatial resolution

- Wide temperature coverage
109

Mission proposal will be submitted to
JAXA early in next year aiming for the
launch in ~2020.
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