HA3SBAHUE CTATbUM 3ATJIABHBIMUI BYKBAMN
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ITo mamubiM karasora Gaia DR2 0 TOYHBIX MOJIOKEHNSAX ¥ COOCTBEHHBIX IBUKEHUAX TPEX
KOMITOHEHTOB 3Be3/1b1 ADS 48, ux mapaJiiakcax u JIy9eBbIX CKOPOCTSX Ha 3moxy 2015.5 ompe-
JIeJIeHbl MTHOBEHHBIE OTHOCUTEIbHBIE TIOJIOXKEHUS U [IBUKEHNsT KOMIOHEHTOB. TOIBKO 10 Ha-
onronennsaMm Gaia DR2 meromom mapaMerpoB BHAMMOIO JABHXKEHHUSI BBIYKCJIEHO CEMeHCTBO
opbut mapel AB, u3 KOTOPOro BeIOpAHBL T€, YTO JIydIlle BCErO COMNIACYIOTCS C ILyJIKOBCKAMU
manubiMu. CpaBHEHME ¢ TIepBhIMEU HADIIOAeHnsAME X1 X BeKa MO3BOIIIO HE3ABUCUMO OIEHUTH
CyMMYy MacC KOMIIOHEHTOB B gmamna3oHe 1.15 < Maip < 1.4 M. ..

KuroueBbie ci0Ba: 3B€3/bl: ABOMHBIE U KpATHbIe—3BE3/bl: WHAUBAAya bHbIe: ADS 48

1. BBEIEHUE

Kparnasa 3sesnnas cucrema ADS 48, oTKpBI-
tag Orro Crpyee B 1876 romay, HEOAHOKPATHO
HCCIIeIOBAIACH PASHBIME aBTOPAMHU (CM., HAIIPU-
mep, Giintzel-Lingner 1955, Hopmann 1964), ro
X BHUMAaHUE [IPUBJIEKAJIa B OCHOBHOM BHYTPDEH-
Hsist mapa AB.

Dusuyeckn cBsg3anbl (06MUM TapaAIAKCOM
U COOCTBEHHBIMU JIBUZKEHUSIMU) TPU 3BE37b1: A,

B n F, cormacwno wmenTHdWKAINNT B KaTajlo-
re Mason et al. (2016).
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B tabmume 1 npencrapmenst 1IBJI, Bbromc-
sgernnle o HabmogennsaMm Gaia DR2 n mmoro-
JIETHUM PdAgaM HAOIIOmeHu# MTyJIKOBCKOTO 26-

moiiMosoro pedpakropa. s naper AB MuI mpo-
BoJuM cpasHerue TobKo ¢ I13C-nabioaenusmu
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2003-2012 rr. ns sroit mapbl 00HAPYIKEHO CH-
CTEMATHYECKOE PACKOXKJEHUE 110 P, KOTOPOE XO-
porro 3ameTHO Ha puc. 1.

3. BTOPA4 I''TABA

TexcT BTOPOI TIABHL.

4. TPETbH I'JIABA

JlBr2KeHne BHEITHEH TTaPhl IPOUCXOUT 110 Ha-
MTPaBJIEHUIO P, M MBI MOYKEM OIPEIEIEHHO YTBEP-
JKJIaTh, UTO [IJIsi BCeX opbuT cemeiicTBa HAKJIOH
opbutnr ¢ ~ 90°, a HOJTrOTA BOCXOISIIIETO y3JIa
Q) ~ 0 —180°. I1oaTOMY MOYKHO BBIYUCIUTH YTOJI
ME2KY ILJIOCKOCTSMHU BHEIIHEH U BHy TPEHHEeH op-
6ut. B pe3ysibTare mojydaeMm, 4To MIOCKOCTH OP-
buT HekoMILTaHapHbl. /[yia Bcex BHYTpPeHHUX Op-
6ut, npejcraBieHHbIX B Tabuiie 77, yroa Mexay
IJIOCKOCTSAMHE TIpeBbimiaer 67°.

Briktouennass MareMaTuKa:

[Tomarasa mo << mj, TOIYIUM
my

mo = V1 X —=T

42"’

ol = f % (ic — ppth) /Py

— .
rae fiph = (fphSiD Yph, fiph COS Ypn) — Cpes-
Hee Op6HTaﬂbHoe JABUZKEeHne, HOJIyquHOQ 10



Tabauma 1. Tabauia B 1Be KOJTOHKH

IMapa AB AB AB-F AB-F AB-F
WNucrpyment 267, II3C GATA 267, doro 267, doro GAITA
UH/IUBY Ly AJIbHBIE WH/IUBU Y AJIbHBIE | CLIIasKEHHbIE
ITapameTpsnl
T —Ts 20032012 1968-1995 1971-1992 -
To 2008.6 2015.5 1981.5 1981.5 2015.5
n 48 115 30 -
P, YIIL. 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
fy MCZ,/TOx 43.1 44.94 4.3 3.9 5.4
+0.3 +0.18 +0.5 +0.2 +0.1
12000, TP/, 283.09 288.06 86.4 73.2 37.8
+0.7 +0.16 +19.6 +7.4 +1.1
P, MCa/Toz —6.4 7.7 —4.2 -3.9 —4.4
+0.5 +0.1 +0.4 +0.2 +0.1
0, rpa. /rox 0.4034 0.4202 —0.0002 —0.0000 | —0.00056
+0.0024 40.0017 +0.0003 +0.0001 | £0.00001

31ech N — YHUCI0 WHANBUIYAIbLHBIX UJIN CTJIAYKEHHBIX HAOJIIOIECHNUI,

*

— TIPUBOIUTCS 3HAYEHUE p ¢ yueTom mompasku Gaia—I13C= +0703.

JUHHOMY psny ¢ororpaduaeckux mHab/rome-
HUI; ,u_G> — MTHOBEHHOE OpOHWTAJILHOE [IBU-
JKEHUe, ompene/ieHHoe 1o Habmrogennto Gaia;
pe = 87 mca — mapasutake; f — xodduriu-
€HT TEePEex0a OT OTHOCUTEIBHON CKOPOCTH OpOH-
TAJbHOTO IBH2KEHHS K CKOPOCTH OTHOCHUTEIHLHO
OEeHTpa MAaCC MEPAPXUIeCKON TPOWHON CUCTEMBI,
KOTOPBIA MOXKHO CYATATL HEIOJABYKHBIM. Kcim
nMeercs CIyTHUK y Komuosnernta F, to

fr = MayB/MaiB1F-

Ecan xonebaerca nentp macc cucreMbl AB, To-

raa

fe= MF/MA+B+F7
fA = fC (MA+B/MA)7
I8 = fc (MayB/Mg).

Ecmm ncrnonb3oBarh 3HaUEHUS fipp, COTIACHO
CIVIAZKEHHOMY D1y, TO

mar/v/r = 0.0030 + 0.0006 Mg,
maa /T =map/v/r = 0.0027 & 0.0006 Mg;

€CJIM HUCIIOJIb30BAaTh 3HAYCHUA [Upp COIVIACHO HMH-
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Puc. 1. PucyHoKk B 1B€ KOJOHKH.

JUBUAAYAIbHBIM HADIIOIEHUAM, TO

maor//r = 0.0039 £ 0.0017 Mg,
m27A/\ﬁ = map/v/r = 0.0035 + 0.0015 M.

Pemaerca cucrema ypaBHeHmit:

x(t) =0+ &(t —to) + BX, +GY,, (1)

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

rae © = psind, y = pcosf; daza p = (t—tg)/P;
X, =cos(E,) —e, Y, =+V1—e?sin(E,) — op-
OuTa bHBIE KOOPIMHATHI, COOTBETCTBYIOIINE JTH-
HaMu4YecKuM sjiementam opbutsl P, T u e; zg u

Yo — KOOPAMHATHI LEHTPa Macc B MOMeHT tg; A,
B, F u G — snementsl Tune-Uuneca, mo KoTo-
PBIM IIOJIy9aEM [eOMETPUYECKUE JIEMEHTHI Op-
oute (a, i, w, ). B Tabmume 2 sTa opbura npe-
CTaBJIEHA TI0JT HOMEPOM 2.

5. BAKJIIOYEHUE

B nmamnoit pabore meMOHCTPUPYETCS BO3MOXK-
HOCTb. . .
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Puc. 2. Pucynox B ofHy KOJOHKY.

BJIATOJTAPHOCTU

ABTOpBI TPUBHATENBHEI. . .

OUHAHCUPOBAHUE

Pabora BoimostHeHA PU TOAAEPIKKE. . .

KOH®JIUKT UHTEPECOB

ABTOpPBI 3agBJISIIOT 00 OTCYTCTBUU KOHMITHK-
Ta WHTEPECOB.
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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



