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Solar Magnetic Activity Research Telescope
"SMART " at Hida Observatory, Kvoto University
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relative intensity [erg/cmr3/s]
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magnetic fields, and produce numerous dynamic phenomena.
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Description of polarized light

Linear polarization Circular polarization

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

v
>~

R D %(1+00527/) : %sinzy : %(1+C0827/) (__+1_+1_ =1

o— T o+ o+



t—< R

Intensity and polarization of Zeeman components

Simple triplet
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180¢° different transversal field produces exactly the same Zeeman effect.
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Point Spread Function ( H4&50cm X8 )
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Lyot filter VS. Fabry Perot
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Stokes INSA—FDEEH

%. Il intensity
— - I A linear pol. in 0°-direction
/ — \ U linear pol. in 45°-direction
Q _ O %4 circular pol.
1 T
Intensity through ideal
polarizer I / \ Q Q
o o L o L - L (_un_—polarized)
Stokes I 1 1 1 1 1 1 1
vector Q 1 -1 0 0 0 0 0
U 0 0 1 -1 0 0 0
V| 0] 0] 0] | 0] 1] —1] 0]
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The most primitive polarimeter

1
“
i

detectorS spectrometer /
SOD@OOO

+Q I-Q I1+U I-U I+V |-V

S: incident Stokes

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.



Description of polarized light

Action of retarders on lights

Linear retarder (90°)

animation courtesy of Jose Carlos del Toro Iniesta
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SMART(Solar Magnetic Activity a5 4 N |

Research Telescope)
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SOT/Hinode polarimeter

OTA _ Polarization .
Collimator modulator unit
lens unit (PMU)
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..................... Pupi|
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“\\\Mlj_ corrector lens
----------- -D-----------------—————-—————————————::‘ (ACL)

Shutter .................... ................... j/g IC:) Reimaging lens
FG/NFI |:|:|¢ _________ l____ ____'I'_u_n_a_ble_f_llze_r __________ [I_ _§_ _____ Non_po|arizing

FG-CCD

— beam splitter
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Slit scan
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Name (site)

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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SacPeak, Dun Solar Telescope

Advanced Stokes Polarimeter (ASP) @ SacPeak
Diffraction Limited Stokes Polarimeter (DLSP)




THEMIS

THEMIS at Obs. del Teide

0.9m axi-symmetric telescope
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Collados 1999)




Big Bear Solar Observatory (US)

NST (New Solar Telescope)

Tubes for moving

Central "box"

Rockwel] IR camera

Declination drive arm




Tenerife GREGOR (German)

F(1 GREGOR, firstlight 2010?

F L\r—mﬂ 1.6m axi-symmetric telescope




Secondary mirror
(FOcm [27.6in.])

Field

Feed optics

Deformakls
mirror

To Coude labs Y
(instrumerts)

ATST (Hawaii)

Light from Sun

4m corona

Primary mirror
4 meters [13.1 fi])

Advanced Technology Solar Telescope
(ATST, first light 20147?)
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Solar flare

X-ray, y-ray (E >10 keV)

Flare, Corona
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