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Abstract.

Information is presentd abou the updatirg of the standad two-channé polarimete

of the 1 m telescop of SAO RAS carried out in 1998-1999 Block diagrans of the apparats and
characteristis of the photoelectrc amplifiers used are exhibited Resuls of photometrt testing
of the polarimete over two channe$ obtaineal in observatios are given

A two-channé polarimete for performirg fas
polarimety with the Im telescop was made by
I.D. Najdenos and V.G. Efremov in 1991 as a model:
The device was first installed in the telesco in late
1991 and usel for observirg Ae/Be Herbig stars both
during pilot operation and in subsequenyears and
appeard to be highly efficient

However, since the polarimete was a mock-up
make a numbe of optical-and-mechanidaunits had
to be improved mog of electront units supersede
by later ones basel on novd integrd types of compo
nents In addition it turned out to be of necessi to
evaluat performane capabilities of the photoelectrc
amplifiers all over aganh becaus they could chang
in the coure of the 9-yea performane and also to
determire the limiting sensitiviy of ead of the chan
nels of the polarimete by observatios of red starsin
connectim with the application of novd photoelectre
amplifiers

A schematt view of the two-channé polarime
ter is displayel in Fig. 1. The star image is posk
tioned in one of four diaphragns (2, 4, 6, 10 arcsee
ondg mounteal on arotating turret A clea entrane
openirg is also availabk on the turret From the di-
aphragn the light entes the input lens playing the
part of the collimator. The paralld bean of light from
the collimatar passe through the electronic-optich
modulata (EOM) and then through the Wollastmn
prism. The view can be inserta when repointing to
new objects while the insertabé polarod is usd
to adjug the device The rectangula high-voltag
pulses which contrd the EOM polarizaticn angle are
triggered by the signak of the contrd block recurring
at a frequeny of 1kHz. Reading of the metes to
which the pulses from the photoelectr¢ amplifiers ar-
rive are taken in synchronisn with the contrd block
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signals

The beam of light emergirg from the EOM is split
into two componens by the Wollaston prism. The
componens pas through the focusirg lens then they
are reflected from the mirror prism faces and, through
the Fably lenses fall on two different photoelectrc
amplifiers throudh two differert light filters.

The polarimete incorporates photoelectrc ampli-
fiers of the types FW-130 and EMI-9789A. The pho-
toelectric amplifier of the channé "A", FW-130 has
a comparativey highe sensitivily in the region from
600 to 700 nm; thisis why it operates in the red spec
trum region It is also of higher quantun efficiengy as
compara to EMI-9789 A, that is usa in the blue re-
gion. In Fig. 2 the quantum efficiency of the two pho-
toelectric amplifiers is shown as a function of wave
length (A/2).

In Fig. 3 are exhibited the bandwidtls of the red
and blue light filters use in the polarimeter:

The updatirg of the polarimete cause essentia
change in its vital components The assembhy of di-
aphragns was improved considerably the precisim
of manufacturig and installation of its componens
was pushel up. The coaxiality of the elements the
right angles and the parallelisn of the planes were
adjustel with specid care The turret was redesigned
the light blinds were improved which reduce "dark"
current of the photoelectre¢ amplifier throudh dimin-
ishing "spurious illumination. The viewer was fur-
nished with additiond illumination which could be
actuate for preci®e positioning of the objed in the
diaphragm

The electront equipmen of the device underwen
the graves alterations First of all, photoelectrc am-
plifiers were replacel by new ones The new amplifiers
were designel and made on the bask of up-to-dae

* Measuremerst were mace by V.G. Debu
° The measuremestwere dore by G. Georgiewa
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Figure 1: The block diagram of the two-channel polarimeter of the 1m telescope.
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Figure 2: The wavelength dependence of quantum ef-
ficiency of PA employed in the polarimeter.
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Figure 3: The bandwidths of the filters used in the
two-channel polarimeter.

microcircuits Thes display high stability, noise im-
munity and sensitivity Work is unde way over elabo
ration and manufactue of a new-desig high-voltage
generato for the EOM. The generato will have much
better electric characteristis and be of lower weight

The high-voltag tensim modulata forms pulses
of specid shape which contrd the phase-shiftig unit
of the electron-optich modulata (EOM).

The previoss make of the high-voltage modula
tor that incorporate transformes (Najdenoy 1998
did not provide an adequa¢ modulation depth of the
EOM crystd becaue of insufficient steepnes of the
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Figure 4: Oscillograms of EOM starting pulses (a)
and high-voltege pulses entering the EOM (b).

Table 1: Correspondence of high EOM voltage (see
Fig.4 a}) to logical levels of strobe pulses U and U,
{see Fig. 4 b}}

Usi | Usz | Usom (kV)
0 0 -2
1 1 0
1 ] +2
0 1 +4

edges of high-voltage pulses and therefoe a fair ac
curag for polarizatiom measurementslt is this sit-
uation that necessitaté a seartn for othe desigrs
of the instrument which resultel eventualy in the
construction of a novd electront high-voltage modu
lator.

In Fig. 4 are shown the oscillograns of voltages
which are formed by the modulata as well as their
correspondene to the pha® shift of the light that
havwe passéd acros the modulator High-voltage
pulses are formed in synchronisn with two series
of strobe pulsess U, and U, arriving from the
polarimetric data acquisitimm system The length of
the pulse of one series is 1 ms, and that of the other
series is 0.5 ms. The value of high voltage depend
on the sum of logicd levels of two pulses of differernt
strobe series at evely momern of time in accordane
with Table 1.

The new versin of the high-voltage modulata
provides for a steepnes of the pulse edge = 7 - 10us
with an amplitude of 6 kV. With flatter edges of high-
voltage pulses a sufficiert modulation depth of EOM
is not ensure and the polarizatiomm measuremenac
curag is therefoe much worse

This will make it possibe to instal it togethe
with the polarimete at the Cassegrai focus which
will ensue safeyy and conveniene in use

The photometrc parnt (photoelectre amplifier —
counterd was testal on Jure 29-30, 1999 Relation
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Figure 5: The number of counts N versus stellar mag-
nitude m of the objects.

ships between the number of counts N and stellar
magnitude m were derived. Stars of spectral class AO
containing both the blue and the red components in
their spectra were selected for observation. The re-
sults of measurements are presented in Table2 and
Fig. 5.

The quantity N was computed as the difference
between the arithmetic mean of counts over each
channel per 1 s and the background for the same pe-
riod, which was on average 354 and 81 counts over the

channels "A" and "B" on the night of observation,

Table 2:
Sta-r m N“A” NHB“
3Cyg 2.97 | 512900 | 173800
~ Oph 3.74 | 182000 | 72400
14 Peg 5.00 { 63100 | 26900
UBS8536 | 6.10 | 20900 | 10700
Hp 80257 | 7.39 6310 4000
respectively:
NA,B = Nmean - Nph-

The high background level is due not only to the
fact that the observations were performed on a lunar
night but also to a relatively high ambient tempera-
ture (18° C).

The observations with the two-channel polarime-
ter of the 1 m telescope are presumed to be recom-
menced in the first half of 2000.
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