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Polarinetry at | RSOL, net hod

Measuring 2D solar inage (spectral image or Fabry-
Perot)with high polarinetric resolution (~10°) we
have to take into account that we are faced with a
“danci ng” i mage (due to atnospheric seeing, up to

~300 Hz). Qur solution: high frequency nodul ati on.
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Z1 MPCL

Previ ously devel oped at Institute of astronony, ETH Zurich,
in the group of Jan A of Stenflo (initial idea of Hans
Pet er Povel),

Si nce 2008 hone-base at | RSCL; nai ntenance and furt her
devel opnent in collaboration with SUPSI (University of
Appl i ed Sciences of Southern Switzerl and)

Modul at ors used:
phot oel astic nodul ator (PEM 42 kHz or
ferro-electric liquid crystal (FLC) 1 kHz

Denodul ati on: .~i3$¥§¥

achi eved using the
charge shift nethod on
a masked CCD chip
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Tel escope at | RSOL

Pol arimetric properties:

The folding mrrors M3 and M4

| nt roduce i nstrunent al

pol ari zation and the resulting
Mul ler matrix is a function of
declination only (equatori al
mounting). It is alnobst constant
over the day.

It 1s one of the telescopes wth
t he best characteristic for

pol ari zati on nmeasurenents (being
THEM S t he best one).
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H gh polarinetric resolution, | \

Exanpl e: scattering polarization of the

Cr | 5207 A triplet s
raram
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H gh polarinetric resolution, I

I (arb units)
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Rel at1 ve and absol ute accuracy

« Wth | ong exposure tines, in the order of 30 m nutes or
even nore, it is possible to reach a high relative
pol arimetric accuracy (see previous slide)

e It is not possible to reach the sane results in the direct
measur enent of the absolute zero polarization [ evel. The
zero pol arization value in a single neasurenent is affected
by instrunental effects

e Previous attenpts to just take into account the val ue
measured in a solar region where a zero pol ari zation result
| S expected (exanple, continuum pol arization at disc
center) failed

e« For QI neasurenents of the scattering polarization near
the solar linb (Second Sol ar Spectrum, the polarization of
the continuumis/was used to determ ne the absol ute zero
pol ari zation | evel



Cont | nuum pol ari zat1 on

The continuum neasured cl ose to
the solar linb is polarized
(scattering of photons at
neutral hydrogen atons plus
Thonpson scattering)

This value is/was used to

cal cul ate the zero | evel

pol ari zati on, based on

t heoretical nodels of Fluri &
Stenflo (1999) and Stenflo
(2005)

An atlas of the neasured center
to linb variation, CLV, of the
conti nuum pol ari zati on as
function of wavel ength and

position on the sun (pn = c0Ss0),
is still mssing
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data at uw = 0.1 derived in an
I ndirect way by the atl ases
of Gandorfer

— 1.00 [, (from Stenflo 2005) .
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Model s of Fluri & Stenflo (1999)
and Stenflo (2005) at w = 0.1




Determning the Q1 zero | evel

Sources of error neasuring the zero | evel of |inear
pol ari zati on

- the tel escope instrunental polarization

- the optical path before the CCD device can slightly
change with tine

- maintaining the precise position of the solar imge
on the spectrograph slit plane during the tine
required to neasure (till 30 mnutes) is critical

| nstrunmental | nprovenents at |RSOL to neasure it

- Precise adjustnent of the orientation of the
anal yzer optics taking into account epheneris data

- Tilt-plate (or AO to inprove the accuracy of the
limb — spectrograph slit distance (p = cos6 val ue)

- better accuracy in the adjustnent of all optical
devi ces.

- Conpensation of the linear instrunental polarization



Results |

Exanpl e: center to linb variation (CLV) of the
scattering polarization of the Ca | 4227 A line

The zero level of QI is determned just conparing to disc center!
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Scattering polarization CLV of the scattering polarization, different
neasured at u=0.1 profiles in function of u are over-plotted

(Cct ober 16, 2012)




Results |1

Q1 center to linb variation at three wavel engt hs,
see previous slide
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The uncertainty of the
zero polarization |evel

is about ~0.5 10-4!
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Conclusions

One of the difficulties connected with high accuracy sol ar
polarimetry, particularly neasuring the Second Sol ar
Spectrum is the determnation of the zero polarization
posi tion

| nprovenents at |RSCL permt to neasure that value wth an
accuracy of ~0.5 104

To acquire higher accuracy based on neasured val ues, an
atlas of accurate center to linb variation, CLV, of the
scattering polarization of the conti nuum neasured at

di fferent wavel engths i s required
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