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Abstract.

We repott on instrumenté depolarizatio at the couce focus of the SAO 1 m tele-

scope On the bass of diret measuremerstwe have estimatel the value and behaviou of circular

instrumentd depolarization

1. Introduction

As for the procedure polarizaticm measuremerstap
pea to be the mog complicated The measure
ment resuls are strongly affectel by instrumen
tal effects which introduce additiond polarizatin
in radiation distorting therely usefd information
This well-known problem was discussd in detal by
Babkod (1958) Wolff and Bonsad& (1972) Borraand
Vaughan (1977) Naria (1982) Capitan et al. (1989)
Bychkov et al. (1999 and anumbe of other authors
Instrumentéa effecs not only introduce additiond po-
larization, but also weaken polarization of the input
light. This problem is of our concen in this papert

2. Observation

To investigae into the value of instrumenta circular
depolarization a beam of light polarized circularly to
a degree of 100 % shoul be sert to the entrane of
the light transmissio system In orde to perfom this
study with the utmog correctnessit was decida to
make a polarization calibratig device which would
transfom the input nonpolarize light into circularly
polarized without deflectirg the incidert beam The
device was made from two properly oriented phae
shifting plates A/2 and A/4. Knowing that the pri-
mary and seconday mirrors do not introduce essen
tial distortions we hawe installed a calibration de
vice behind the seconday mirror, in front of the first
inclined diagona mirror (for opticd schene see By-
chkov et al., 1999) The estimats of the expecte
polarization made on the bask of the known parame
ters of pha® shifting plates and light filter are given
in Table 1.

To measue the circular instrumenté polarization
the polarimete MINIPOL was placel at the coucde
focus of the 1 m telescope Zero-polarizatio stan
dards (Table 2) were useal in the measurementsThe
circular polarizaticm measuremerstwere made in the
standad Johns@m photometrc systen UBVRI with

Table 1: The estimates of the expected polarization (V
Stokes parameter) for each filter

Filter P
%
63.1
82.4
87.9
83.7
52.6

— s W

Table 2: Zero polarization stars used in measurements
Name m, a & Sp

alyr 0.03 183656 +384701 A0V
aPeg 249 230446 +151219 BV
vCas 247 005643 +604300 BOV

the calibration device on Augus 13/14, 1998 Three
stars (Table 2) were usal in the measurementsThe
standad exposue time was 1 min. The accurag of
one measuremenrange from 0.2% to 1.5%

To calculae instrumentéd depolarization a sys
tem of coordinates used by Bychkov et al. (1999)
has been used Using the expressio for transforma
tion of Stokes vecta (I, Q, U, V,) in the generd ma
trix form accordirg to Schurclif (1962

s = Ts % R(@)_) xTyx R(e1) xT3 x5 (1)

and the data on the computel polarizatian value for
ead filter (Table 1), we can calculae theoretic4 re-
lationshp betwee the expecte polarization and the
hour angle

3. Discussim

From all the availabk data for the 3 stars the mean
ratio of the measurd circular polarizatimm (V Stokes
paramete Vv,) to the calculate polarizatim (Vv.,.)
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Figure 1: The depolarization obtained as a function of the wavelength.

Table 3: Coefficients k and depolarization velues for
each filter

Filter Centre &k Dep
MY % %
U 3550 89.6 104
B 4650 950 4.1
A% 5500 975 2.5
R 6900 985 1.5
1 8000 96.7 3.3

has been found It represend the part of circular po-
larization left after reflection of the light bean by the
tilted diagona mirrors:

k = 100% - Viops /Vaate. (2)

For taking accoun of the instrumenté effects
this is the mog convenien way of expressig depo
larization in relative units, but not in terms of rela
tive pha® shift in the wave front. The conveniene is
due to the fact that the detecto (generaly a CCD)
records the intensiy of radiation but not the pha®
shift betwea the Fresné amplitude coefficiens of the
electric vecta r, and r,. We find the depolarizatio
as

Dep = 100% : (Vr:nic - obs)/Vcalc- (3)

The data obtainal are presentd in Table 3 and
Fig. 1.

It can be seen from thee datathat the highed de-
polarizatian is observe in the ultraviolet region in
the U filter, and increase somehaev in the infrared re-
gion, in the | filter. There are grounds to beliewe that

the observel instrumenté effecs vary "slowly" with
wavelength That is why, for the sale of conveniene
of taking them into account an analyticd expressia
describirg the behaviou of & with wavelengh has
been derived

k = 55.1983 4 0.134146 x X — 1.03047 x 1075 x A%.(4)

4. Conclusions

As aresul of the work accomplished we have man
aged to measue the instrumenta circular depolar
ization and trace its behaviou with wavelength The
data allow corred accoun of the instrumenta effecs
arising in magnetc measurements
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