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OF HE-RICH STAR HD37776
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Special Astro-physical Observatory of the Russian AS,

Nizhnij Arkhyz 357147, Russia

ABSTRACT. Observations of the He-rich star 407776 on the 6 m telescope

have registered constant linear polarization (p = 0.44 %, 0=38°) within
AA 4580-4810 A in August - October 1991. No circular polarization is found
within the measurement errors. This may be explained under the assumption

that emission polarization of this star has interstellar or circumstellar

origin.

The helium-rich star HD37776 1is one of magnetic stars, whose quadrupole field
component 1s stronger than dipole (Thompson and Landstreet, 1985). Bohlender and
Landstreet (1990) have reported on possible existence of a field of ~60 kGs
on the surface of this star.

From the Zeeman splitting of spectral lines Kopylova et al. (1991) have determin-
ed, that the existence of a complex structure magnetic field B, reaching ~80 kGs is
real. Since at such strong fields magneto-optical effects are possible, both in the
star continuum and in its spectral lines, we decided to investigate spectropolarimet-
rically the continuum and to carry out a detailed investigation of lines.

In particular, of great interest 1is the question on polarization variability (if
it is detected) with a period of magnetic and photometric changes, corresponding to
the rotation period of HD37776 ©P=1.758 (Thompson and Landstreet, 1985).

Kemp and Woltenscroft (1974) have investigated the linear polarization in the con-
tinuum of several CP stars and detected in some of them variability of the degree and
angle of polarization.

The authors of the above mentioned paper believe, that the transversal Zeeman ef-
fect caused the appearance of the proper variable linear polarization. In this paper

we presented the measurement results of 4 Stokes parameters in the continuum obtained
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onth e 6 m telescope . | nAugust - Octobe r 199 1 we had a possibilit y t o perfor mseve -

ral observation s of 4 Stoke s parameter s i nth e continuu mof HD37776 withi n th e wave -

lengt h interva | AA 458 0 - 481 0 A wit h th e prim e focu s spectropolarimete rof the6 m
telescop e (Glagolevski j etal , 1988)

Regula r observation s of nonpolarize d star s show, tha t i n our investigation s th e
instrumenta | linea r an d circula r polarizatio n does not excee d some hundredth s of a
percent

4 Stoke s parameter s of th e standar d sta r HD7927 wit h stron g interstella r linea r
polarizatio n wer e measure d onth e same night s as HD37776. Bastie net al . (1988 ) pre -
sente d a lis t of th e followin g parameter s of th e linea r polarizatio n fo r thi s star
pmu=3.41'/., ?\.(pmx)=5100 A, 9; = 92?3. Our measurement s yielde d th e mean valu e of

a
the degre eof p and angl e 8° Z :th e abov e mentione d spectra | interval ) of th elinea r
polarization © p=3.11%+0.26% , 99:94"512"2 . No circula r polarizatio n was foun d withi n
th e measuremen t errors . Thus , n o difference s ar e foun d betwee n th e standar d value s
and ou r measurement s of p and 8 th edegre eof instrumenta | transformatio noftheli -
near polarizatio nint oth ecircula r one i s insignificant

Let us retur nt o th e observation s of th e peculia r sta r HD37776. Th e measuremen t

result s of it s polarizatio nar epresente di nTabl e1: v=V/ | i s th e normalize d Stoke s
V-parameter . characterizin g circula  r polarization . p=(q *+u?) ¥, wher e q=Q/l , u=U/1I -
normalize d Stoke s parameter s an d &l/2*arctg(u/q ) - characteristic sof linea r polari -

zation . Thedat eandUTof th e middl eof th e exposur easwel | as it sdurato ni nmi-

nute s ar e als opresente di nTabl e 1.

Table 1.
Date uT tos vio,2 pto.% g0
29.08| oolss" 10" | -0.009 & 0.023 0.461 t 0.023 4176 £ 174

01.19 ‘15 -0.001 = 0.023 0.431 & 0.027 36.1 £ 1.8
31.08; DO0.40 10 +0.008 + 0,033 0.414 * 0.030 39.8 ¢+ 2.2

00.50 10 +0.038 ¢ 0.033 0.453 t 0.032 43.1 ¢ 2.1
01.09| 01.35 15 +0.007 t 0.035 0.414 + 0.031 40.0 ¢+ 2.1
21.10| 22.45 | 20 -0.005 ¢+ 0.012 0.453 0,015 32.7 £ 0.9

23.10 20 -0.008 t 0.012 0.427 = 0.015 33.5 £ 0.9

Thus, asa resul t of our measurements , i t was found , tha t th e emissio nof HD37776

i s linearl y polarized . Withi nth e measurement error s th e degre eof th elinea r polari -
zatio ni s constant , and at a wavelengt hof about 470 0 A th e degre e of polarizatio n
p=0.44%, and th e angl e ©=38°. The number of observation s i s insufficien t tojudg e
about th e realit y of th e polarizatio n angl e € variations . Th e circula r polarizatio n
does not excee d th e measurement errors . Sinc e th e perio d of magneti ¢ and spectra |
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variations of HD37776 equals 1.758, then, apparently, the absence of linear polariza-
tion variability is rather indicative of its interstellar or circumstellar origin. As
for polarization magnitude in individual lines, we performed the first series of ob-
servations only, and although Zeeman effect 1is well pronounced in hydrogen lines,

further investigations are needed.
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