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About sol ar polarynetry 1)

H gh resolution solar polarinmetry is difficult!

We deal wth a blurring, changing in the tinme(down
to ~ 300 Hz) surface. Intensity fluctuations
conpete wth polarization signatures.

Sol uti ons:
- Two beans techni que
- Two beans exchange techni que

- Fast nodul ati on



About sol ar polarynetry 2)

PI’ Obl ens. (give ne a solution, I will find a problemnm

- Two beans techni que

Precise calibration of the two beans required
- Murphy law. all constants are vari abl es

- Two beans exchange techni que
Coupl es of I mages are exposed at different tinmes

- Fast nodul ati on

Fast sensor required, ~1 kHz



ZI MPOL, based on fast nodul ati on

Zurichl Magi ngPOLarimeter techni que (H. Povel 1991)
Properti es:
Fast nodul ation (PEM 42 kHz, FLC 1 kHz)

H gh speed reached shifting electrical charges on
the CCD, synchronized wth the nodul at or

Mask in front of the sensor: one pixel Is exposed
to the light, three are used as charge buffers

Sane pixel Is used to neasure all four Stokes
paraneters

Typi cal exposure tines are few 0.1 sec to few
seconds

More: Ranelli et al., 2010, SPIE con.pro., 7735-238



ZI MPOL, nmasked CCD wth m crol enses

One image i s conposed by 4 interl aced
| mages neasured in precise tine
intervals within the nodul ati on
period. Ratios of |inear conbinations
of the 4 inmages give us the

pol ari zation images (I, Q1I, Ul, V/I)
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Exanpl e of

Scattering polarization
of the Chromumtri pl et
| i nes around 5206 A

The spectrograph slit
is placed parallel to
the solar linb (North
pol e), about 10" inside
t he sol ar di sk.

Exposure ti ne:
20 m nut es

Dat e (observation):
24'" March 2012
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| and Q| profiles of the previous
observati on

Q1 profile of a
single pixels line

Q1 profile
averaged over the
140 pi xel lines
al ong the spati al
resol uti on,

Rms ~7 * 10°°
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Theoretical profile
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Forward scattering Hanl e effect
Ca | 4227 Aline
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Theoreti cal

nodel profiles fit to the u

observed profiles

The V/ I Zeeman

ef fect signatures
and the forward
scattering Hanle
ef fect signatures
in QI and Ul are
used

The magnetic field
vect or can be

cal cul ated w t hout
anbi guities

This nmet hod al | ows
measuri ng
chronospheric
magneti ¢ maps

Anusha et al .,
2011, APJ, 737, 95

(1) B=15G, 6,=125°, x,=56° (2) B=15G, 6,=110°, x,=191°
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Current and future coll aborati ons

| RSOL, i n collaboration wwth SUPSI (University
of Applied Science in Southern Swtzerl and),

t akes care now of the further devel opnment of the
sol ar version of ZI MPOL

(bservational projects at | RSOL are wel cone

W are installing a ZI MPOL system at GREGOR i n
Tenerife

Depending on the financing of the Swmss State
Secretariat for Education and Research, | RSOL
shoul d expand; opportunity to deepen exi sting
col | aborati ons and open new ones
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