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Abstract.

A circular polarizatim analyse for the Nasmythd focus of the 6 m telescop is

designed The device widens the scope of polarimetric investigatiors of unique objects Examples
of the first advantageos applicatiors of the analyse are given

1. Introduction

One of the mog efficient method of studying stellar
magnetisn is obtaining of Zeema spectra In "pho-
tographi¢ epoch when photoemulsio was the main
light receiver such specta were taken with the cir-
cular polarization analyses attachel to the entrane
of high-dispersio classich spectrograps (Babcock
1952 Najdeno and Chountonoy 1976 Glagolevskj
et al., 1976 Bychkov et al., 1988) Thes spectro
graplts had very good position stability which permit
ted study and allowane for all instrumenté effecs
appearig in measurementsThis is of specid impor-
tance since the spatid separatio of spectain orthog
ond polarizatiors occurs perpendiculany to the dis-
persim direction i.e. the appearane of the secon di-
mensio causes Zeema spectrograra to be processd
as two-dimensionh images The new solid-bod/ de
tectors with limited linear sizes called for employ
ment of echele spectrometes producirg alarge num-
ber of geometrich distortions especialy in taking
Zeema spectra For the purpos of corred separatio
of information and instrumenth effecs in Zeeman
specta a new analyse was designed The gener&
principle of the analyse is the possibility of changirg
the sign of the circular polarization with the complee
preservatio of the opticd path by mears of turning
a quarte wave phas shifting plate by 90°.

2. The circular polarization analyse

Conside the performane of the circular polarizatin
analyse the schematd of which is displaya in Fig.l.
At the entrane of the analyse A/4 (90°) plate a
linear phas shifting element labelaed "in" in the fig-
ure, isinserted The azimut of the axis of the higheg
sped of this elemen makes an anglke of 45° with the
azimut of the axis of the highes spea (accordingy
an angk of -45° with the loweg spee axis) of an Ice-
land spa crystd following the plate The Icelard spa
crystd is intenda to spatialy separa¢ two mutually
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Figure 1: The schematic of the circuler polarization
analyser.

orthogona linearly polarized beamns of light producel
by the entrane phas shifting plate The exit phase
shifting plate A/4 (90°) ( "out" in Fig.l) transforns
linearly polarized light into circularly polarized The
exit plate is oriented in the sanme way as the entrane
one to eliminate instrumenta effecs that arise when
the light is reflectad from the diffraction gratings The
elemens incorporatel in the analyses employel pre-
viously were immovabk and useal to stick togethe
with the Icelard spa crystd after orientation In this
ca® the two outgoing beans of light had circular po-
larization of definite sign. Using sud analyses with
echelk spectrometexinvolves difficulties in taking ac
coun of the two-dimensionaspectrun distortions In
our ca®e the analyse is fitted with a precisim me
chanicd unit that turns the entrane quarte wave
plate "in" by 90° which leads to a chang of sign of
circular polarizatiors of the output beans (denote
by 1 and 2 in Fig.l). Here the light beams having
changel the sign of polarization are projecta on the
sanme elemens of the detector By making two succes
sive exposure of the objea with different positiors of
the entrane plate obtain images of Zeema specta
with equd distortiors but having an opposit direc
tion of the Zeema effect This methad makes the
mog corred separatioa of instrumenté effecs from
the measurd Zeeman effect The parametes of the
analyse are listed in Table 1.
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Figure 2: Upper panel: distribution of circular polerization over WD 1953-011 spectrum. Polarization jumps
are well seen in the wings of hydrogen lines. Lower panel: the spectrum of WD 1953-011 obieined as the sum
of spectra in two circular polarizations.
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Table 1:
Division of beams | 7 mm

Division of beams 7"
in arcseconds
Throughput in the
blue region

4000 — 5000 AA
Throughput in the
red region

6000 — 7000 AA

32 %

37 %

The throughpu of the analyse was measurd
from observatios of the star 53 Cam with the spee
trograph SP-12 in the Nasmyth4d focus The smal
changirg throughpu in a wide wavelengh range is
an outstandig advantag of the analyser

The analyse was testal in observatios of the
well-known magneté sta 53 Cam The resuls shav
agood agreemehwith previows behaviou of 53 Cam
magnetc field.

The analyse is made so that it can readily be
operata@ at the two Nasmyht foci of the 6 m telescop
in conjunction with any devices

The first astrophysichobservatios with the anal
yser, which are worthy of note, are demonstratd in
Fig.2. The lower pané of this figure displays the spec
trum of the magnetc white dwarf obtainel as the sum
of specta in two circular polarizations The uppe
pand shows the distribution of circular polarizatin
over the spectrun of this object In distribution of
polarization one can well see the polarization jumps
in the wings of hydrogen lines. The magnetc field es
timated from thes datais H, = 25 £+ 6 kG. Fig. 3
presens a magnetc curve of WD 0009+501 The es
timates of the magnetc field for this objed hawe been
made from 31 Zeema spectra 21 spectain one po-
sition of plate A/4 "in", (filled circles and 10 specta
with the plate turned by 90° (open squares)
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Figure 3: The magnetic curve of the white dwarf
WD 0009-+501.
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