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ITo mamubIM KaTasiora Gaia DR2 0 TOYHBIX MMOJIOKEHUSX U COOCTBEHHBIX JIBUYKEHHUSAX TPEX
KOMITOHEHTOB 3Be31bl ADS 48, ux mapaJjiiakcax u JiydeBbIX cKopocTax Ha 3moxy 2015.5 onpe-
JIeJIEHBI MTHOBEHHBIE OTHOCUTEIbHBIE TIOJIOKEHNUS U IBUKEHNS KOMIIOHEHTOB. TOJIBKO 10 Ha-
omogernsim Gaia DR2 meromom mapamMerpoB BHJAMMOTO JBUYKEHUsI BBIYUCIIEHO CEMEHCTBO
opbut napel AB, u3 KOTOpOro BBIOpaHBI T€, YTO JIyUIlle BCETO COIVIACYIOTCS C IIYJIKOBCKUMU
nanabiMu. CpaBHEHMeE ¢ IepBbIMU HAOJIOAeHNAME X1 X BeKa [03BOJIIJIO HE3ABUCUMO OIEHUTH
CyMMy Macc KOMIIOHEHTOB B fuama3one 1.15 < Ma,p < 1.4 M. ..

KitoueBnie cioBa: 3Be3/bl: JBOMHBIE U KPATHBIE—3BE3/bl: WHAMBAAYa bHBIe: ADS 48

1. BBEIEHHNE

Kparnas 3sesnnas cucrema ADS 48, oTKpbI-
tast Orro Crpyee B 1876 rojy, HEOJHOKPATHO
HCCIIEIOBAIACH PA3HBIME aBTOPaMU (CM., HAIIPU-
mep, Giintzel-Lingner 1955, Hopmann 1964), Ho
X BHUMaHUE [IPUBJIEKAIa B OCHOBHOM BHYTPEH-
Hsist Tapa AB.

Dusnueckn cBs3aHbl (0OIMM TAPAJIIAKCOM
U COOCTBEHHBIMU J[BUZKEHUSIMU) TPU 3BE37bl: A,
B u F, cormacHo mmenTudmuKamum B KaTalo-
re Mason et al. (2016).
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B Tabmume 1 mpencrasnenst 1B, Bbruamc-
nennble o HabmiogennstMm Gaia DR2 m mmoro-
JIETHUM PsiaM  HaOJIIOAEHUN IYyJIKOBCKOTO 26-
groiimosoro pedpaxropa. st napsr AB MbI mpo-
BOJUM cpaBHeHne ToJibKO ¢ [13C-rabironenusiMu
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2003—-2012 rr. s sToit mapsl 0OHAPYKEHO CH-
CTEMATUIECKOE PACXOXKIEHUE 110 ), KOTOPOE XO-
porro 3amMeTHO Ha puc. 1.

3. BTOPA4A I'JIABA

TekcT BTOPO# T/IABHI.

4. TPETDHA I''TABA

JIBmKeHme BHEITHEN Taphl IIPOUCXOIUT 110 Ha-
[IPABJICHUIO P, ¥ MBI MOXKEM OITPEJICJIEHHO YTBEp-
JKJIATh, 9TO JIJIsI BCeX OpOUT ceMelicTBa HaKJIOH
opbutnl ¢ ~ 90°, a MOJAroTa BOCXOMMAIIErO y3JIa
Q) ~ 0 —180°. IloaTOMY MOYXKHO BBIYUCIUTH YTOJI
MEZK/1y IJIOCKOCTAMHU BHEIITHE 1 BHyTPEHHEN! Op-
6ut. B pesyabrare mojydaeM, 9TO IJIOCKOCTH Op-
ouT HeKoMILTaHApHBI. JI71sT BceX BHYTPEHHUX Op-
OuT, MIpeICTaBACHHDBIX B TAOIUIE 77, YTOJI MEXK LY
IJIOCKOCTSIMU TIpeBbImiaeT 67°.

Brikrouennas maremMaTnka:

[Tosraras mo << mjp, TOTyINM
m
mo = V1 X m'f',

ol = f % (ic — ppth) /Py

— .
te fiph = (Hph Sin Yph, fiph COS Ppn) — cpes-
Hee Op6I/ITa.HbHoe JABH2KEHUE, IIOJIYIE€HHOE IIO



Tabsmia 1. Tabuuna B 1Be KOJIOHKU

ITapa AB AB AB-F AB-F AB-F
Nucrpyment 267, II3C GAIA 267, doro 267, doro GAIA
UH/IUBUJLy AJIbHBIE UHIUBY Ly AJIbHBIE | CIIIaZKEeHHbIE
ITapameTrpsbr
T — Ty 2003-2012 - 1968-1995 1971-1992 -
T 2008.6 2015.5 1981.5 1981.5 2015.5
n 48 - 115 30 -
P, YTJL. CEK. 6.0534 6.00768* 327.3322 327.3339 | 327.1754
+0.0012 +0.00008 +0.0023 +0.0010 +0.0002
02000, TPA. 185.3604 188.2084 254.2942 254.2943 |254.25739
+0.0059 £0.0010 +0.0017 +0.0005 | =£0.00001
{b, MCJT/TOI 43.1 44.94 4.3 3.9 5.4
+0.3 +0.18 +0.5 +0.2 +0.1
12000, TPA. 283.09 288.06 86.4 73.2 37.8
+0.7 +0.16 +19.6 +7.4 +1.1
P, MCIL/Tog —6.4 7.7 —4.2 -3.9 —4.4
+0.5 +0.1 +0.4 +0.2 +0.1
0, rpas. /rox 0.4034 0.4202 —0.0002 —0.0000 | —0.00056
+0.0024 +0.0017 +0.0003 +0.0001 | £0.00001

31ech N — YHCI0 MHINBUIYAIbHBIX WUJIN CTIaYKEHHBIX HAOJIIOIEHNI,

* — npuBoAMTCA 3HAYeHMe p ¢ yderom nonpasku Gaia-II3C= +0703.

JIUHHOMY Ppsny ¢ororpadudeckux HabIIoOme-
HUIA; ,u_G> — MTPHOBEHHOE OpOWTAJbHOE [IBH-
JKeHHUe, OlpejieJieHHOoe 10 Habsonennio Gaia;
pe = 87 mcu — mapasutake; f — ko3addunu-
€HT Iepexoja OT OTHOCUTEJIFHONW CKOPOCTH OpOu-
TAJIBHOTO JIBUYKEHUST K CKOPOCTH OTHOCHTEIHHO
I[EHTPa MacC UepapXuieckKoi TPONHONH CUCTEMBI,
KOTOPBIN MOYKHO CUNTATH HEMOJBUKHBIM. Ecan
MMeeTCsl CIIyTHUK y KOMIOHeHTa F, To

fr = MayB/MaiB1F-

Ecim kosebmerca nearp mace cucreMbl AB, To-

riaa

fo = Mp/MayByr,
fa = fo (Mays/My),
I8 = fc (MayB/Mg).

Ecin ucnosnbsosarb 3HaYEHUs fipp COLJIACHO
CIJIa?KEHHOMY P&y, TO

mar/v/r = 0.0030 + 0.0006 Mg,
ma.a /T =map/y/r = 0.0027 £ 0.0006 Mc;

€CJIN MCIIOJIb30BaTh 3HAY€HUA [ipp COIVIACHO HMH-
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Puc. 1. Pucysok B 1B€ KOJIOHKHU.

JAUBUIAYaJIbHBIM Ha6JIIO,HeHI/IE{M7 TO

mar/v/F = 0.0039 £ 0.0017 Mg,
maa/VT = map /T = 0.0035 + 0.0015 M.

Pemaercs cucrema ypapHenwmii:

x(t) =0+ &(t —to) + BX, + GY,, (1)

y(t) = yo + y(t —to) + AXy + FYy,  (2)

rie © = psind, y = pcosf; baza p = (t—ty)/P;
X, =cos(E,) —e, Y, =1 —e?sin(E,) — op-
OuTaTbHBIE KOOPJIMHATHI, COOTBETCTRYIOIIUE JIN-
HAMHUYIECKUM 3JieMeHTaM opbutel P, T u e; xo n

1o — KOOPIMHATHI IIEHTPa MacC B MOMEHT tg; A,
B, F'u G — sygementsl Tuire-lHHeca, 110 KOTO-
PLIM IIOJy4YaeM T'€OMETPUUECKUE 3JIEMEHTLI Op-
6ursl (a, i, w, ). B rabaune 2 sra opbura npe-
CTaBJjIeHa 1101, HOMEPOM 2.

5. BAKJ/IFOYEHUE

B nanmnoit paboTre JIeMOHCTPUPYETCST BOZMOXK-
HOCTb. . .
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Puc. 2. Pucynox B o7y KOJOHKY.

BJIATOZAPHOCTU

ABTOpI)I IpusHaTe/JIbHBL. . .

OVHAHCUPOBAHUE

Pabora BbInOJIHEHA TIDU TIOJIJIEPXKKE. . .

KOH®JIMKT NHTEPECOB

ABTOpBI 3asIBJISIOT 00 OTCYTCTBUU KOHQJIMK-
Ta UHTEPECOB.
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Tabauna 2. Tabsumna B 0JiHy KOJIOHKY

OpbuTsr
TTapameTpnr

1 2 3 4

Gph, MCT, 15.0 14.3 8.2 4.0
P, rox 11.0 | 11.04 | 9.52 |10.97
e 0.2 0.24 0.53 0.3

1, TPaJ. 97.0 | 96.3 |179.98| 44
w, Tpa. 235.0 | 258.6 | 79.8 | 56.2
Q, rpaJ. 147.2| 143.2 | 12.0 |217.1

T, rox 1980.0{1980.56|1988.15(1982.8

Vi, M ¢! - —0.7

Pt, MCIT 87.0 | 87.0 87.0 | 86.9
My, Mg 0.5 0.5 0.5 0.65
a, a.e. 0.17 | 0.16 | 0.094 | 0.046
My, Mg 10.023 | 0.022 | 0.013 | 0.007

az, a.e. 3.82 | 3.82 3.50 | 4.28

Oz, MCIL, 2.2 2.0 3.6 5.1
Oy, MCT, 12.3 12.0 13.5 5.4

ov,., Mca/ron|  — - 0.078 -




Relative Motion in the Hierarchical Triple System ADS 48 on the Basis of Gaia DR2
and 26-Inch Refractor of Pulkovo Observatory Data

O. V. Kiyaeva!, R. Ya. Zhuchkov?, and I. S. Izmailov'

!Central (Pulkovo) Astronomical Observatory RAS, St. Petersburg, 196140 Russia
*Kazan (Volga Region) Federal University, Kazan, 420008 Russia

According to the exact positions and proper motions of the three components of the star ADS 48
from Gaia DR2, their parallax and radial velocities for the epoch 2015.5 the instantaneous
relative positions and motions of the components were determined. Only from the Gaia DR2
observations, the family of orbits of the AB pair was calculated by the method of apparent
motion parameters, from which those that best agree with the Pulkovo data were selected.
Comparison with the first observations of the 19th century made it possible to independently
estimate the sum of the masses of the components in the range 1.15 < Ma4p < 1.4 Mg. The
orbits of the outer pair were calculated: with a minimum period of 79 x 10 years and the
most probable one—about 3 x 10° years. It is concluded that the system is stable for the most
probable value of the relative radial velocity AV, = 0.7 kms~! and may be unstable near the
boundaries of the possible velocity difference. A detailed analysis of homogeneous Pulkovo
observations revealed a disturbance with a period of 11 years. It is shown that this disturbance
is associated not with a star, but with a periodic climatic process that changes the observation
conditions. Comparison of instantaneous and average relative motion does not exclude the
presence of a planetary mass satellite in one of the components.

Keywords: binaries: general—stars: individual: ADS 48



