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HH Car

O ve B tayf tiriinden bilesenler igeren bir ¢ift sistemin yaninda en az iki
gorsel bilesen daha iceren bir ¢coklu sistemdir. ( O’Connell, 1968 )

Soderhjelm 1975’te yayinladigi calismasinda* ciftin yoringesinin, dairesel
oldugunu, 1sIk egrisinde gorulen asimetrik yapilarin disk veya gaz akimi
seklindeki cevresel maddeden kaynaklandigini belirtmigtir.

Mandrini ve Mendez (1985), HH Car sisteminin ilk radyal hiz galismalarin
yapmis ve ilk kez tayfsal yorlinge parametrelerini elde etmislerdir.

Bas bilesen: O8V. Yoldas bilesen: BO /I

* Orbital Elements and Apsidal Motion of the Eclipsing Binary HH Carinae, O’Connell 1968
** Observations of Six Southern Eclipsing Binaries for Apsidal Motion, S6derhjelm S.,1975




HH Car’i neden inceliyoruz ?

Amacimiz, seyrek rastlanan bu turden bir OB cift sistemi olan
HH Car’daki , kutle aktariminin sebep oldugu disk veya kabuk
yapisi seklinde gorulen ¢evresel maddeyi modellemek ve
fiziksel ozelliklerini elde edebilmek.

Cevresel maddeyi modelleyebilmek icin ise, oncelikle sisteme
ait temel parametreleri hassas bir sekilde hesaplamak gerekir.




Light Curve Analysis with Phoebe ( WD code )

Phaze

Table 13 UBV magnitudes for the visual

components of HH Car
Star v B u
°y 11.11 11.64 11.68
€y 13.00.3 13.840.3 15.5 (ass.)
ey 13.3: 13.9: 1};.2:
r:1+c2+c3 10.82 11.39 11.51
HH Car 10.3-10.8 10.7-11.2 10.1-10.6

(Soderhjelm, 1975)




Spectral Lines of HH Car

Wavelength (A) Line
3770.30 HI
3797.32 HI
3889.04 Hel
3969.77 HI
4026.00 Hel
4088.85 Silv
4101.38 HI
4143.76 Hel
4340.29 HI
4350.20 oll
4387.93 Hel
4416.10 Silv
4471.48 Hel
4481.13 Mgl
4541.00 He ll
4649.30 oll
4712.00 Hel
4860.83 HI
4921.41 Hel
5875.00 Hel
6563.00 H-alpha
6678.15 Hel

7064,22 Hel
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n ] STELLAR PARAMETERS MAIN WINDOW

File Analyze Tools Window
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Calculated Parameters of HH Car

«T, (HID): 52501.639 + 0.0008
«P {gin): 2.231515 + 0.00001
wxmy (M) 17.69 + 0.91
wxmg (M) 10.75 + 0.74
=R, (Ry). 4.88 * 0.15
=Ry (R,): 9.45 * 0.25
q 0.807 + 0.038
T, (K) 34500 + 500
Ty (K) 28200 + B20
**|og g, 4. 308 £ 0.048
**|og go 3.518 0.053
i 20.877 + 0.068
V_ (km/s): -14.09 + 3.22
wxa (R,): 28.06 * 0.87
Y -3.14 * 0.15
Y ~-4.30 * 0.86
#eMy o1 1 -6.473 + 0.115
wxMy, 012 ~7.015 +  0.855
=xd {pc): 3495 * 299
e 0.00

* hitpfwww.as. up krakow. plephem/
“Stelar Parameters, (Bakig V., 2012)




relative intensity (offset from continuum)

Disentangling the spectra with «Korel» (P Hadrava, 1995, 2011)

Disentangled spectrum of component 1
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relative intensity (offset from continuum)

Disentangling the spectra with «Korel»

Disentangled spectrum of component 1

1.06 . . . T . .
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1r _
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relative intensity (offset from continuum)

Disentangling the spectra with «Korel»

Disentangled spectrum of component 1
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Model Atmosphere

Belirlenmis sistem parametreleri icin NLTE model atmosfer
ureten Tlusty™ ve bu atmosferlerin sentetik tayflarini Ureten
Synspec” kodlarinin olusturdugu hazir model atmosferlerden
faydalaniimistir.

Bu kodlara ek olarak Rotin3* kodu ile, sentetik tayflara donme
hizi da eklenerek, ikinci bilesendeki belirli gizgilere fit
yapimistir.

*Hubeny and Lanz 1985, 1988, 1995, 2006
* hitp://nova.astro.umd.edu/Tlusty2002/tlusty-frames-down. html

http://nova.astro.umd.edu/Synspec49/synspec.html
http://nova.astro.umd.edu/Synspec49/synspec-frames-rotin.html



http://nova.astro.umd.edu/Tlusty2002/tlusty-frames-down.html
http://nova.astro.umd.edu/Tlusty2002/tlusty-frames-down.html
http://nova.astro.umd.edu/Tlusty2002/tlusty-frames-down.html
http://nova.astro.umd.edu/Tlusty2002/tlusty-frames-down.html
http://nova.astro.umd.edu/Tlusty2002/tlusty-frames-down.html
http://nova.astro.umd.edu/Synspec49/synspec.html
http://nova.astro.umd.edu/Synspec49/synspec-frames-rotin.html
http://nova.astro.umd.edu/Synspec49/synspec-frames-rotin.html
http://nova.astro.umd.edu/Synspec49/synspec-frames-rotin.html
http://nova.astro.umd.edu/Synspec49/synspec-frames-rotin.html
http://nova.astro.umd.edu/Synspec49/synspec-frames-rotin.html

Fitting the Model

1.05 T 1.0 .
“GRT500-4456.11" ———— “27500.11" u (§140,35):2 ———
"456._sec" u ($1+0.12)1(52-0,035) " U 11(530.008) e
44 1
1k iy 0.98
0,96
0.5 0.94
0,92
0.9 0.9
0.68
0.85 0.8
9875 He |
0.84 |
0.8 - 0,82
448 4460 B 19 5850 5885

Yoldas bilesene yapilan c¢izgi
fitleri T= 27500, log g= 3.50,
[Fe/H]=0veV,, =150 +5km/s
degerleri icindir.
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H-alpha lines

NOAO/IRAF V2.16.1 dogan@dogan-S551LB Mon 11:11:18 22-Dec-2014
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Modelling with Shellspec code
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Car OB1 association

* HH Car sisteminin uzakligi:
3495 * 299 pc olarak
bulunmustur.

« Sistemin galaktik koordinatlari:
|=288.45862 b= +00.06437

» Car OB1 oymaginin galaktik
koordinatlari:
284°<|<288° -2.2<h<0.9

Ortalama uzaklig ise 2.5 kpc,
derinligi 2 — 6 kpc'dir.*

Galactle latitnde, deg

*Kaltcheva, N., Golev, V.; 2011
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