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MY HOBOLY MOKHAQ HUIE OTMETATH, YTO CHCTeMd CYPhMAHO-I@3HMEBOro horo-
QAEMeNTa SAMUMACT NPOMENCYTOUHOE SHAMEHHE MeXKAY BH3YMIBHOR CUCTEMOH H
cHeremoit 0GHUHOr0 KAAHIAAOrO FHAPHPOBIHHOTO hOTOIECMEHTA.

1lpn maGaoaennsax ¢ CypeMAHO-lE3HEBHM (DOTODIEMENTOM MR HMEIM YIiHe
B CBOCM DACTOPAKGHHI KAK BAKYYM, TAK 1l Heo6XoAumoe naupsmienme (ycKo-
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~mary minimums of the eclipsing 441 Boo B.

" make further photoelectric observations of 441 Boo of great interest. N .

_the components 441 BoewA and 441 Boo B one has to confine oneself in

i)
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_')A-.(:'}_"_atoélectr[c photometgy - 25 LR

TRIC PHOTOMETRY OF THE ECLIPSING VARIABLE =
HE INFRA-RED AND VIOLET REGIONS OF THE -
i SPECTRUM _

V.B. NIKONOV

ﬂt' ol' the Mt Kauobiﬁ Astrophysical Observaiory and the Astronomical
Institute in Leningrad)

(Summary)

. The observations of the eclipsing variable 441 Boo B are a part of the
test work of some new types of photocells carried out in order to show their
applicability for stellar photometry. The very short period of 441 Boo Bgave
the possibility to cover the whole light curve during a single night. This was  +
very essential because of the small number of photometrically good nights in

the given season. The considerable brightness of 441 Boo B gave also a good
possibility to test the cells on the existence of any fatigue-effect. | ;

It was also of great interest to secure observations of 441 Boo B with
photocells of new types (stibium-caesium and caesium-oxide ones) since it made
possible to get light curves of the star for remote regions of spectrum.

The star 441 Boo B, an eclipsing variable of the W Ursae Majoris
type, was discovered by Schilt? after full analogy of its spectrum with that
of WUMa had been stated. e

As it is known, 44i Boo B is a fainter component of the visual bidary:
S 1909 = ADS 9494 The visual magnitude of 44i Boo B in the Harvard
system is 6 ™1, and the magnitude of the brighter component 441 Boo A
is 573

The star has been studied by Schilt as well as by Kuiper?, Rybka?,
Huffer’, Shapley and Calder®. 44i Boo is a very interesting visual i
binary with one variable component. The orbital motion of the variable will
cause a periodic change in the observed moments of its primary minimums
(or in the apparent period), thus giving an equivalent of a spectroscopic orbit
of ihe star®. Thus it is very interesting to observe the moments of the pﬁ-

Shapley and Calder when observing this star photoelectrically, found
also any changes in the light curve of the variable. All these circumstances

It may be noted that owing to a very small angular distance between

photoelectric observations ‘to the determination of the total brightness of the
whole system (A + B). This was the case in Shapley—Calder’s obser—
vations as well as in ours, : i

i 1 ¥
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e thiwo gmples of i\hotof:lec:t-ric cells

_;.'!"1?- .q_b;eméig?fe:‘ ::eﬁ‘:lm-oxidc phuto-cell designed by

_ bﬁﬁt g S T of this phom—gell, having a very high

et o~ A at the room-temperature and at the
sensitivity, ﬁumﬁ‘i‘;ﬁé Thisapermits it to be used for the infra-
' trgrpo:;&out fmr' kind of artificial cooling®, what leads to a

" s von of observational technique. :
o gﬁgnd_s;itgf:::ﬁ we’ Had ssed was 8 gas-filled stibium-caesium one
. - N. N. Lushevya'. : e S
Teb:hgoefélls of this tvpe are of a very high ggueml senémvlty:él rlll:lel‘l'
maximum of the spectral sensitivity lies at abg.u[ 4230 A, and the re ufut
‘;.ﬂ_ 4t 6500 A1®, As our later measurements i the laboratory .Of the Lenin-
.éﬁﬂf.ﬁ__s_f_mﬁumiml Institute have shown, the dark currcu}; of these photo-
ells are very small sinking to the values smaller than 10~ A, down to the
' lues of the ordec 307 — 10~ A in good specimens.
 Yet the photo-cell used for the observations mentioned proved a very
bad specimen. Its dark current attained the value of 3-107%* A at the room-
temperature.
: Nevertheless we h._ad not any essential loss of the precision of our measu-
' tements owing to the great brightness of 441 Boo. The changes of the dark
 carrent, observed during the work, caused only more considerable galvanome-
ter drift than usual, which could-be taken into account in the usual manner.
~ The observations were camied on the stellar photocell-photometer
ith themmionic amplifier”® mounted in the Nasmith focus of the 13" reflector.
~ Observations with the cacsium-oxide photo-ce Il were
arried on through a yellow light-filter with the limit of transparency at about
4{490,1&._,- '}]].'his ﬁg!?t-([l"zlter left only a long-wave maximum of spectral sensitivity
e photo-cell (lying at about 8000 3 ).
The ef:lo;*systena‘ of the photocell in connection with the filter mentio-
_3:'30"‘-" 15 C_h_a_mﬁtenzed by Fig. 1, where are given the graphic values of
f."-i’_eﬂ@i{ between the photoelectric and the visual magnitudes of stars of
-sl’:;:ale;ﬂ?h (myc,""I'Ilm)- For visual magnitudes the Haryard system
e ¥ Geinc?smimcc;"f the visual and photoelectric magnitu-
e (Sp A;) was supposed. As it is shown by the Fig: !
S oy of the photo-cell under consideration presen 1 for
the stars of the late spectral Fhe P' sents a great advantage
uring the observations we
: hﬁ\jﬁé‘q‘er,-_ should be
? We took as com
vations are reduced.

Fies g :
verified by special observations. In our furt-

stated the probble variability of the star

patison star  BD - ¢0%2126 only, to which

Photoelectric photometry
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ﬁiﬁ veriod 23.11—16.IV 1939 441 Boo was observed with the caesium-
sto-cell during 9 nights. 76 observations of the star were obtained,
isted in Table I In this Table are given successively: the number
ervation, its Julian heliocentric date, the phasec corrected for the
d changes in the moment of primary minimum, the difference of the
des between BD - 50°2126 dnd 441 Boo (the total brightness of

th le system A-+B), the number of sets forming the present observations

and notes from the observation-book.

All the indiyidual observations with caesium-oxide photo-cell are plotted
on Fig. 2.

It may be noted that in the beginning of our observations of 441Boo
we had no sufficient accelerating potential at our disposal. We had used only
a 150 V battery, the glow potential of the cell we used being at 450 V.
Tater, when we got the possioility of raising the accelerating potential up to-
326 V the absence of necessary power supply at that time made it impossible
to evacuate the photo-cell-box of our photometer. This, naturally, led to the
decrease of steadiness of the amplifier and obliged us to lower its sensitivity:

All these circumstances caused the observations of 44i Boo with the
caesium-oside photo-cell being carried on in conditions corresponding to ob-
servations of considerably fainter stars (the galvanometer deflection for the
variable was only of the order of 30 mm and that for the comparison star~12
mm). This inevitably lowered the precision of our observations.

As the star was observed only at small zenith distances and as the
atmospheric extinction in the region of the effective sensitivity of the given
photo-cell (combined with the working filter) was very small, we found it
possible to omit all the corrections for the atmospheric extinction.

We computed the phases of the light-curve with the aid of the
Kuipers elements, namely ; {

Min=2421113 - 2588 40926787075 - E

The curve drawn on the base of these elements gave a displacement of
the primary minimum equal to —o %018, caused by the orbital motion of the
variable. '

The phases given in Table I are corrected for this effect.

Observations with the stibium-caesium photo-cell were
carried on during two nights, April 17 and 18, 1939. 26 observations of the
variable have been obtained, To our regret the scarcity of good nights made
it impossible to make special observations in order to obtain the color system
of the photo-cell under' consideration. It may be only mentioned that the
color-system of the stibium-caesium photoelectric cell lies between the visual
system and the system corresponding to ordinary potassium hydride cell.




shoto-cell we had at our

erating potential, which in
y al equals 300 \;;

tha'.exii;ihiim correction also, although
: ium-caesium  photo-cell is
aesium-oxide one. ; :
with the stiblum-caesium photo-cell are given
analogically to Table L
-—.xré'given- with the account for the change in the
minimum  derived from the observations with the

dividual Qbse:_fqaﬁtms obtained with the stibium-caesium photo-
re plotted on Fig. 3. This figure shows quite clearly that inspite
number of observations we can state the absence of any

Nordmann effect, although the spectral sensitivity

f the spectum. For this purpose we got normal curves for our
the caesium-oxide photo-cell as well as for those of Shapley
ade in 1935 with the aid of potassinm hydride photoelectric
Normal points were formed for the phase interval equal to 0.050.
its optained are given in Table IIT contqining: the num-
.'nval.ue of the phase, the difference of the magnitu-
502126 for our observations, and with k Boo for
iﬁd Calder) and finally the number of observations'
Pb ed from observations with the caesium-oxide
Bt.‘-ﬂ#; as well 25 the individual observations with.
re plotted on Fig. 4. !
fnﬁﬁmmpﬁﬁsm} of the curves, corrections
tained vntlle f}f:o points of the scales of stellar
WL potassium and  stibium-caesinm

bvious .that_ tbe._light;curires obtained
ent spectral sensitivities are prac-
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35 the coincidence of our
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: cni#;é obtained from Shapley—Calder’s observation
5 to suppose that the variations of the light-curye observed
s were probably due to the variability of the comnparison stat

re very interesting to test carefully the variability of this

: ‘in_ﬂ'_l:e .curv_es for q‘uité different regions of the spectrum
hat se of the star 441 Boo B we have a perfect similarity of
tructure of both components of the variable. g

' It presents some difficulties to obtain good orbital elements of 441 Boo B
“on the base of photoelectric observations because of the necessity of excluding

the light of the star 44i Boo A. It requires special determination of ‘its
brightness with a long focus instrument in the same color-system in which
the photoelectric observations were made. j

! In conclusion I wish to record my thanks to Dr N. N. Pavlov from
Poulkovo Observatory for his kindly placing at my disposal the stibium-caesi-
um photo-cell for the present photometric test.

August, 1939.




