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Pe3omMe

lccnenoBasIUCh Y3KMe MeX3BE34Hble JIMHUU MOT0LWEHUS
B OMTUYECKMX CNEKTPaxX BbICOKOIO pa3peLleHuns

(3950-6690A, R= 75000) Cyg X-1 =V1357 Cyg, NONYyYeHHbIX
Ha 6-M Teneckone CAO PAH.

BbisiB/1€HbI TP OCHOBHbIX a6COp6LI|I/IOHHbIX KOMITOHEHTAa C
resimoueHTpnyecCKnmm pagmnaibHbIMM CKOPOCTAMU

V. r=-1,-13 n-22 Km/Cc, KOTOpPble COOTBETCTBYHOT TPEM
rasonbi/IeBbIM KOMMJ/1EKCaM, PacnosiIoXKeHHbIM Ha ny4de
3peHna A0 obbekTa. ITO NO3BOJISAET CYyAUTb O
pacnpegeneHnn Mexx3Be3gHoro Beulectsa Ha NyTu K

Cyg X-1.
B npodonnax Hanborsiee CUbHbIX IMHUA, BO3MOXHO,
npucyTCTBYeT cnabbin  KOMMOHEHT Cc V_r = -45 Kwm/c,

KOTOPbI Mbl CBA3bLIBAEM C PaCLUMPAIOLLLEACS
MeX3BE34HO 060/104KO BOKpYr accouuaumm Cyg OB3.

[MoaTBepxaeHo, 4to Cyg X-1 ob6pasoBasica 1 A0 CUX NOP
HaxoOQuUTCA B 3TOW accounauunin.



HabntoaeHns

« BTA H3C swenne cnektporpadd
(2k x 2k) CCD camera
20 Houein 2005-2008 rr. 68 cnekTpoB

R=75000

Dates NS _.’\-'_f Band. A

12.11.2005 | 2 [ 45576015
13-19.11.2005 2 6| 5274 6693
14-15.03.2006 2 7 | 3978-5462
T-15.08.2006 1] 24 [ 40 10-5460
24.07-5.09.2007 7 22 | 3943-5398
17-19.08.2008 2 T ASIR-6005

Notes: *number of nights; fnumber of spectra.

S/N~330 (ao 500 Ha anemeHT paspelueHnsa 4 km/c)




Relative Intensity

Mexx3eesgHble NMMHUK - UHONKATOoP
paccTosHua oo Jlebegsa X-1

1.2 4

1.0

0.8 4

0.6 4

0.4 4

0.2 4

0.0

PacnpeneneHue
norsiowaroulemn

MaTepun
B OKPECTHOCTU
ConHua

Call

[Mpodonnin M3 nuHnn
Mo crnekTpam c
R=30000/44000

T
-1101

00-90 -80 -70 -60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 7
Radial Velocity (km/s)



Relative Intensity

1.2 -

1.0 -

0.8 +

0.6 -

0.4 —

0.2 —

0.0 —

[Mpodonnn M3 nnHum

No cnekTpam c 1.84-m Tenieckona
akcnosnuma 2 yaca R=30000/44000

—CN
Cal
CH
Call
Nal

-110-100-90 -80 -70 -60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70
Radial Velocity (km/s)




Mex3Be3aHble JIMHNU

Tabumua 2: Table 2. Measured interstellar lines in the Cyg X-1 optical spectra

Wavelength, | Species [ Ny | S/N | Line Vs AVpas. | AVps. | AVhys, | Wi, | Comn.,
A depth | kin/s km /s km /s km/s | mA
3957.7 CH™ 22 150 | 0166 | —13.3 6.7 10.3 15.2 6l |
J968.168 H Call 22 170 | 0.843 | —13 8 5.9 304 118 BET!
1041136 K1 33 200 | 0.027 | =115 D 21 22 1.8
047,206 K1 33 200 | 0014 | —10.7 6 15 33 2.5
<4045> Kl 53 250 1 0.021 | —11.3 4.7 10 24 1.1 2
1226.728 Cal 53 310 | 0.084 | —13.1 1.2 114 304 21
1232.548 CHT 53 | 290 | 0.230 | —13.0 84 12.8 23 4 52
1300.321 CH X 330 | 0.233 | —11.7 7.1 11.1 18.3 15
H889.951 D2 Nal [ 15 240 | 0980 | =125 30.1 354 I 733 3
5905.924 DI Nal 15 240 | 0978 | =144 28 8 33.5 I8.7 691 J

Notes: “number of the spectra.
Comments: 1 — defect in the spectra, profile is not very reliable: 2 — summary profile of the K1
doublet: 3 - profile is somewhat distorted because of overlapping weak terrestrial atmosphere line

in parts of spectra marked in Figure 1 by black ticks.
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Puc. 1: Figure 1. Profiles of interstellar lines obtained from the 6-meter telescope Cyg X-1 optical
spectra: relative intensity wvs heliocentric radial velocity V). p. Profiles are shown by different
colors according to the imbedded panel. Black ticks labeled “atm” mark positions of the terrestrial
atmosphere Hz absorption lines on the D1 and D2 Nal line profiles. Red arrows indicate radial
velocities of the main components of the interstellar line profiles.



CTpyKTypa Mex3Be3aHou cpeabl B
HanpaB/ieHnn Cyg X-1

BunaHbl 3 OCHOBHbIX KOMIMOHeHTa M3 cpefbl:

* Vrhel=-1«km/c V _LSR = +14 KM/C | cornacytotcsi co CKOpOCTbI0
e Vrhel=-13 Kkm/c V _LSR =+ 2 KM/C | Franaktuueckoro BpatieHws
e Vrhel=-22 Kkm/c V _LSR=- 7 KM/C | B HanpaBnenuu Ha Cyg X-1

1N cnabas KOMMNOHEeHTA:
Vr hel ~-40 ... -50 km/c V_LSR ~ - 30 KM/C | BosHuKaeT B 060n04ke Cyg 3 (?)

KoppeKkuusa 3a apmxeHmne CosiHua OTHOCUTE/IbHO MeCTHOro ctaHgaprta
nokosda (LSR — 61mn3knx M3 06/1akoB 1 MO104bIX 3Be34):

CornacHo 3abonoukux n ap. (2002) NAX mn Melnik, Dambis (2009) MNRAS

KOMIMOHEHTbI NekynsapHon ckopocTtn ConHua oTHOCUTENMbHO LSR B
[[a/laKkTM4yeckom cncteme koopanHat

U 0=10km/c,V_0=12 +/- 1 km/c, W_0=7 +/- 1 km/c (ana R_o=7- 9 knk)

- lMekynapHaa ckopocTb CosiHLUAa OTHOCUTE/IbHO MECTHOIo ctTaHAapTa
nokos B HanpassieHnn Cyg X-1 V_s = 15 km/c.




Perseus arm (II)

Perseus arm (1) ,
Sulrloqz [{rot
‘ — 11 = 85
AN 7 o N N =8l
e M=78
m=75
6
to Galactic to Galactic
(a) centre (b)

centre

Figure 1: a) Position of the local (Orion) spiral arm derived from observations of
the 21 em HI line [6]. b) Cyg X-1 proper motion due to Galactic rotation.



CBA3b Cyg X-1 ¢ Cyg OB3

COOCTBEHHbIE ABUXEHUSA:
Cyg X-1: pya = -0.00382 +/- 0.00079 pd = -0.00762 +/- 0.00091
Cyg OB3: pa =-0.00310 +/- 0.00025 ué = -0.00710 +/- 0.00025

JlydeBasi CKOpPOCTb:
Cyg X-1: Vr hel =-3.3 +/- 1.1 km/c (Aab 1983);
-2 ... -11 km/c (AbybekepoB u gp. 2004);
Cyg OB3: -9.5 +/- 1.8 km/c (MenbHUK n Jamoéunc 2009);
ancnepcusa Vr - 9.5 Km/c.

Tak, coBnagaroT BCe 3 KOMMOHEHThI CKOpOCTe|7| N PaCCTOAHNE.

BbiBOAbI:
« Cyg X-1 pacnonoxeH B OB-accouynaynmn Cyg OB3;

« Cnabas komnoHeHTa M3 nuHuin (Vr hel~-40...-50 km/c; V_LSR ~ -30 Km/C)

no-engnmMmomy cesasaHa ¢ Cyg 3 - cBepXx060/104KOM BOKPYT accoumnaumm
(boukapes, CuTHUK 1985);

 [lo Bugnmomy, Cyg X-1 poguncsa B accoumnaumm Cyg OB3;
o Kick-adpdpekT ana cuctembl Cyg X-1 6b1s1 < 16 KM/C.
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Figure 2: HEAO1 map of soft X-ray distribution in the Cygnus region (Figure
from [3]). Solid circles on the X-ray picture mark supernova remnants, dash circles
indicate the boundaries of stellar associations, and crosses mark the X-ray sources.
Cyg X-1 proper motion g is shown with £+ uncertainty.



PacnpeaeneHue

norsiowlaroLen maTepum

B OKpecTHoCcTMn ConHua

B KOopoTKOM WKane
raslakTM4ecKknx paccTosasHUM
R _0 = 7-8 KnK pacctodaHus
no M3 KOMMNIEKCOB:

300 nK
OT1 800 nk o 1300 nk
oT 1500 nk go >1800 nk

KapTa Lucke (1978) 3D
pacnpegenennsa M3
3KCTUHKL MM CBeTa B WWKa/e

R _0 = 10 KnK crnaxkeHHas no
200 nK Ha paccTosAHMK A0 2 KIK
BOKpyr CosiHUa B N/1I0CKOCTH
[[aTakKTUKN. KOHTYpbI
cootBeTcTBYOT dE(b-V)/dr =
0.5, 1, 2, 4 3B.Be/./KMNK.



PaccTtoaHuna no M3 o61akoB

KapTta Lucke (1978) 3D pacnpefeneHus
M3 3KCTUHKUMK cBeTa B WKane R_0 =
10 knk crnaxkeHHasa no 200 nk Ha
paccToaAHuUN A0 2 KnK BOKpyr CosiHua B
N10CKOCTU anakTukn. KOHTYpbI
cooteetcTBYtOT dE(b-V)/dr=0.5, 1, 2, 4/
3B.Be./KIK.

Figure 3: Distribution of obscuring matter in the galactic plane [4] in the region
mmside 2 kpe from the Sun. The contours represent lines of equal values dE(B—V') /dr
= (.5, 1.0, 2.0, and 4.0 mag - lq_w_l‘



BbiBOALI

Ha ocHOBaHUM nccneaoBaHUA Y3KUX MEX3BE3AHbIX JIMHUN
NOr/IoWEeHNA B ONTUYECKUX CNeKTPax BbICOKOro
pa3peweHna (3950-6690A, R= 75000) Cyg X-1 =V1357 Cyq,
NoslydeHHbIX Ha 6-M Teneckone CAO PAH:

BbisAiB/1€HbI TP OCHOBHbIX a6COp6LI|I/IOHHbIX KOMITOHEHTAa C
resimoueHTpnyeCKnmm pagmnaibHbIMM CKOPOCTAMU

V. r=-1,-13 n-22 Km/Cc, KOTOpble COOTBETCTBYHT TPEM
rasonbi/IeBbIM KOMMJ/1EKCaM, PacnosiIoXKeHHbIM Ha ny4de
3peHnsa A0 obbekTa. ITO NO3BOJISAET CYyAUTb O
pacnpeaeneHnn Mexx3Be3gHoro Beulectsa Ha NyTu K

Cyg X-1.
B npodonnax Hanborsiee CUbHbIX IMHUA, BO3MOXHO,
npucyTCTBYeT cnabbin KOMMOHEHT Cc V_r = -45 Kwm/c,

KOTOPbLI Mbl CBA3bLIBAEM C PACLLUMPAIOLLLEACS
MeX3BE34HO 060/104KO BOKpYr accouuaumm Cyg OB3.

[MoaTBepxaeHo, 4to Cyg X-1 ob6pasoBasica 1 A0 CUX NOP
HaxoOQuUTCA B 3TOW accounauunin.



Cnacnoo 3a BHuMMaHue
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Puc. 1: Figure 1. Profiles of interstellar lines obtained from the 6-meter telescope Cyg X-1 optical
spectra: relative intensity wvs heliocentric radial velocity V). p. Profiles are shown by different
colors according to the imbedded panel. Black ticks labeled “atm” mark positions of the terrestrial
atmosphere Hz absorption lines on the D1 and D2 Nal line profiles. Red arrows indicate radial
velocities of the main components of the interstellar line profiles.






 KapTa pacnpeaeneHusa no Heby
N3ny4vyeHua B IMHUN 21cm (CBeT/ble
yyacTKN) n opuneHTaunmn ninHenHom M3
nonapusaunm (HepToukn) B 061acTu
+60° OKO-/10 raUl. akBaTtopa (0-180°).
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