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CneKkTpanHu Tmn u
edekTuBHa
TemMnepartypa 3Be3ge
MOXe ce oapeauTu
ynopehuBawemM HeHOr
cneKkTpa ca
ctaHpapaHuMm. Ha
cnvum neBo cy
CMeKTpanHu TUNOoBU a
AeCHO edpeKTUBHe
TemMmnepartype.
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MOTPEBE 3A BEJIMKUM CKYINOM
NMOOATAKA O LULTAPKOBOM LLUUPEHY

- PA3BOJ KOMIJYTEPA
HA INPUMEP:

PHOENIX MPOI'PAM 3A
MOLAEJIMPAHKE 3BE3JAHUX
ATMOC®EPA YKIbYYYJE CTAJIHO
PACTYhY BA3Y NOOATAKA CA

ATOMCKUM I'IOiAiI/IMA 3A OKO

CNEKTPOCKOINMNJA
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APUMEP HAINPETKA CATEJINTCKE
CMNMEKTPOCKOIWUJE

Heo Xu Lupi cnektpa aobujeHor ca International
Ultraviolet explorer (IUE) u ca Godhard High
Resolution Spectrograph Ha XabnoBom Teneckony
(GHRS). Moxe ce BMaeTn nopacT 3Havaja
CMeKTpanHux fiMHuja cnabo 3acTynybeHux enemveHarta
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- ITAPKOBO WWUWPEHE JE
BAXHO 3A:

* - ACTPODPUIUNYKY MNNA3SMY
- - IABOPATOPWUJCKY NMNA3MY
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ACTPO®PU3SNYKE TNJIASME

 LLiTapkoBO LUMpeHe MoXe OMTU BaXXHO
3a ycrnoBe y njfia3mMmm Kopa

« HEYTPOHCKUX 3BE3[A T=10%°-10*"K

* Ne=10%22-10*?*cm-3, 6enux nartyrbaka,
TOMNNUX 3Be3A4a, 40 APYIrNX eKCTPeMHUX
ycrioBa :

Ne = 1-1000 cm™° -




F. Paerels, 1997, Apd, 476, L47

* MoryhHocT aa ce goonjyy M n R
HeyTPOHCKe 3Be3ae 13 npoduna
cnekTparnHe nuHuje

« W =163Z"(MR?)7T eV
* [[paButaumoHn nomak ~ M/R
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« Pagno pekombuHaunoHe nuHuje ce
eMnTyjy n3 mehyssesgaHmx obnaka H |
(T=30K) n H Il (T=10000K) Ne = 1-1000
cm3




MEBHY3BE3JAHU OBJIALIU
MOJIEKYJIAPHOI' BOOOHUKA

Y mehiyaBe3gaHum MmoriekynapHmm obnaumma
TUNUYHEe TeMmnepaTtype cy oko 30 K unu mamwe, a
TUNNYHE F'YCTUHE eNeKTPoHa 2-15¢cm 3. Y TakBUM
yCrioBUMa, Cnob6oaHN efieKTPOHU MOory 6uTu
3axBaheHu (pekomMbuHaumja) joHOM y Beoma
yAarbeHy opouTy ca BpegHOCTUMA rnaBHOr KBaAHTHOr
Opoja (n) oa HEKONMMKO CTOTUHA Na ce AeeKCUuUTyjy y
Kackagu Ha eHepretcke HuUBoe n-1, n-2,... 3pavehuy
paguo oncery. TakBu yaaroeHU efieKTPOHU cy crnabo




* MMowTo yTnuaj LTapkoBor wupemwa y
CMNeKTpanHoj cepuju pacTe ca
NopacToM rnaBHOr KBaHTHor opoja
ropwer HuBoa, gonpuHoc LUTapkoBor
lUMpEeHa MOXe OUTU 3HaYajaH u 'y
CyH4YeBOM CneKTpy.
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White dwarf stars with carbon atmospheres

P. Dufour’, J. Liebert', G. Fontaine® & N. Behara®

White dwarfs represent the endpoint of stellar evolution for stars
with initial masses between approximately 0.07 and 8-10M,
where M- is the mass of the Sun (more massive stars end their
life as either black holes or neutron stars). The theory of stellar
evolution predicts that the majority of white dwarfs have a core
made of carbon and oxygen, which itself is surrounded by a helium
layer and, for ~80 per cent of known white dwarfs, by an additional
hydrogen layer' . All white dwarfs therefore have been tradition-
ally found to belong to one of two categories: those with a hydro-
gen-rich atmosphere (the DA spectral type) and those with a
helium-rich atmosphere (the non-DAs). Here we report the dis-
covery of several white dwarfs with atmospheres primarily com-
posed of carbon, with little or no trace of hydrogen or helium. Our
analysis shows that the atmospheric parameters found for these
stars do not fit satisfactorily in any of the currently known theories
of post-asymptotic giant branch evolution, although these objects
might be the cooler counterpart of the unique and extensively
studied PG 1159 star H1504+65 (refs 4-7). These stars, together
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that these stars had thinner outer helium envelopes so t
occurred earlier in the cooling sequence. These hi
polluted white dwarfs are expected to be massive, so 1
that they might represent the missing high-mass tail of
distribution™.

Thus, it is with this scientific rationale in mind that
with the calculation of the appropriate atmospheric mo
objects. Because the continuum opacity of heavy eleme
be negligible for these objects, these new models have
with the latest C and O photoionization cross-secti
Opacity Project’™. Although the analysis of the co
(Tor<< 15,000 K) 1s straightforward (results will be pr
where; manuscript in preparation), we quickly realized
bination of carbon and helium could successfully r
observed features (mostly CII lines) in the optical spe
hottest ones by assuming a helium-dominated atmosp
such models predict the presence ofa strong He1 A = 4,
not observed spectroscopically in our sample of hot



GENV MATYJ LM

* [1pBu - 40 Eridani Xepwen 31.01.1783

« Npyrn, Cunpujyc b, 1862 Alvan Graham
Clarck

* Tpehun 1917 Van Maanen
* 1950 cTOoTUHA
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GENV MATYJ LM

* To he buTtn cyadbuHa 97% 3Be3ga Halue
[[anakcuje

Mane mace — je3rpo o xenujyma,

Cpegte mace (BehmHa nocmMaTpaHunx) —
jesrpoog Cun O
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GENV MATYJ LM

* TpaguunoHanHa nogena

DA — 6oratu BOOOHUKOM
DB — 6boratn xenujymom

P, —



PG 1159 100 000 K < Teff< 150 000 K

 Hajtonnmnja PG 1159 3Be3pga H 1504+65
« Teff =175 000 K

« DO 40 000 K < Teff <100 000 K

- DB 12000 K< Teff <40 000 K He |

« DQ 4000 K< Teff<12000 K C2 Swan
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No. 2, 2008 HOT DQ

H12504+65
150
. PG1159

Fic. 7.—Schematic representation of our proposed evolutionary scenario to
explain the existence of carbon-dominated atmosphere white dwarfs.



NMOAALN O LULTAPKOBOM LUUPEHY CY Y
ACTPO®PU3NLUN NOTPEBHU HATMIPUMEP 3A:

- OJNJATHOCTUKA 3BE3OAHE INMJIIA3ME
- OOPEBUBAHKE OBUITHOCTHU

MOLOEJIMPARKE, AHATIU3A U CUHTE3A
3BE3OAHUX CITNEKTAPA,

XEMUJCKA CTPATUDPUKALILJA
CNEKTPAJNTHA KNACUVOUKALUJA

HYKJIIEAPHU NMPOLUECW Y 3BE3OAHUM
YHYTPALLKBLOCTUMA
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* [Mpodounu nuHNja ynase y mopgerne
paanjaTUBHMX OMOTa4a NpPeKko onTu4ke
AyobuHe. AKo je atmocdepay
MaKpPOCKONCKO] MexXaHU4YKOj paBHOTEXH
U ca p O3HA4YMMO ryCTUHY raca, onTuyka
AebrbuHa je
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Including turbulent velocities

 [f turbulent motions in gas can be described by a
similar velocity distribution, the effective Doppler

width becomes
1/2
vV, (2T >
AVD = C + Umrb

m

- where v,,, is a root mean-square measure of the
turbulent velocities. This situation occurs, e.g., in
observations of star forming regions or in
convective stellar photospheres.
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MakcumanHu (ropwa nuHmja) ¥ MMHUMarnHu (Aowa fnMHuja) ogHoca
€KBUBaNeHTHUX LWUMPMHA 3a pa3nnyuuTte TunoBe 3Be3na. MakcumanHa m
MuUHMUManHa speaHoct EWSt/EWO0 pate cy 3a 38 pasamatpaHux Nd Il nuHnja.
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THE ASTROPHYSICAL JOURNAL SUPPLEMENT SERIES, 135:109-114, 2001
STARK BROADENING EFFECT IN STELLAR ATMOSPHERES: Nd Il LINES
L. C. POPOVIC, S. SIMIC,

N. MILOVANOVIC. M. S DIMITRIJEVIC




R. Hamdi, N. Ben Nessib, N. Milovanovié, L. C.
Popovic¢, M. S. Dimitrijevi¢ and S. Sahal-
Brécho, MNRAS, 387, 871 (2008).

. Si VI 2p4(3P)3s 2P-
2p4(3P)3p 2 D° (A =
1226, 7A)

. DO WHITE DWARFS

Teff = 50 000-100
000 K and log g = 8.




M. S. Dimitrijevié, T. Ryabchikova, Z. Simié, L. C.
Popovi¢ and M. Dacic¢, Astron. Astrophys., 469,
681 (2007).

NcTpaxunsanun cmo LTapkoBo wnpewe Cr
Il nnHnja kog Ap 3Be3ne HD 133792 3a
KOjy Cy AeTarbHy aHannsy obunHOCTU U
cTpaTtndukauunje nssenun Kochukov et al.
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SCP CALCULATIONS OF ELECTRON AND
ION IMPACT WIDTHS AND SHIFTS OF

SPECTRAL LINES

Radiators : neutral atoms and ions

Basic theory: Impact approximation
« Binary Collisions with electrons and positive ions
« Complete collision approximation
« |solated lines

Method of calculation: SemiClassical Perturbation:
« Quantum atom
« Classical perturber moving on a classical path
(straight for neutrals, hyperbola for ions)
* Long range Perturbation expansion of the interaction potential




SCP calculations of electron and ion impact
widths and shifts of spectral lines

What is our present purpose ?
Applications of our code to many subjects on a large scale:

Scientific objectives:
Spectroscopic diagnostics,
Modelling
Synthetic spectra

Addresses
Astrophysics
Virtual Observatories (Europe: IVOA International Virtual Observatory Alliance)
Laboratory plasmas
Technological plasmas

Datatabase STARK-B:
http://stark-b.obspm.fr

http:/fwww.ivoa.net




STARK-B

Database for "Stark” broadening of isolated lines of atoms and ions in the impact approximation
http://stark-b.obspm.fr

*SCP theory updated and operated
by M.S. Dimitrijjevi¢ and S. Sahal-Bréchot and colleagues
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*Calculated widths and shifts: more than 150 pubs (1984-2011)
*STARK B currently developed at Paris Observatory

sthe database has been opened since September 2008: 95% of the existing data are currently
implemented

It is a part of the atomic and molecular databases of the Paris Observatory

Link (and mirror site in progress)to SerVVO - Serbian Virtual Observatory
http://servo.aob.rs/~darko/

«Stark-B is a part of VAMDC- Virtual Atomic and Molecular Data Centre CﬁﬂﬁMiﬂMrB(gm '

http://www.vamdc.eu



STARK-B T tark-n.0o0som.fr

DATA DESCRIPTION ACCESS TO THE DATA UPDATES

STARK-B

Database for "Stark" breadening of isclated lines of atoms and ions in the impact approximation

Lorentz Profile

| width at half maximum})

d (shift) wavelength 2

The STARK-B database is now fully opened though not yet complete.
Last data update : 2012-03-30
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HOMEPAGE

INTRODUCTION

DATA DESCRIPTION

ACCESS TO THE DATA

Choose an element and a ionization degree

s Sil

s SilV

e SiV

s SiVI
o SiXl He

. . SiXil
ILi Be o SiXlll B C F Ne
Na Mg Al Si S Cl Ar
K | Ca Ti VvV Cr Mn Fe Ni Cu Zn Ga Ge Se Br | Kr

Rb Sr Y Pd Ag Cd In Te I
Ba Au Hg Tl Pb
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Home | Serbian Virtual Observatory - Mozilla Firefox ==
File Edit View History Bookmarks Tools Help
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SERBIAN VIRTUAL OBSERVATORY

Funded by Ministry of Education and Science through grants:
® TR13022/2008 "Serbian Virtual Observatory”™
® [[[44002/2011 "Astroinformatics: Application of IT in Astronomy and Close Fields®

HOME VISIT:

% PHOTO PLATES Archive of photo plates taken at Astronomical Obsevatory in Belgrade 1934-1996
ARCHIVE EuroVO for latest in the European Virtual Observatory
1934-1996 IVOA for a info about International Virtual Observatory Association

% STARK-B NEWS:

¥ FUNDAMENTAL Try our new service for fitting Fell template in AGN's.
CATALOGS

¥ DSED

% FE Il LINES IN AGN
SPECTRA

% GROUP FOR
ASTRONOMICAL
DCEFREECAD

¥ GAS PUBLICATIONS

d by Darko Jevr i, Q i or C ? Click here to send an email.

Done
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Virtual Atomic and Molecular Data Centre

VAMDC

Virtual Atomic and Molecular Data Centre




VAMDC: portal user

portal.vamdc.org

irtual Afomic and Molecular Data Cenfre

é/PIN\DC

Home VAMDC databases Query Saved queries Help Login  Register

Welcome to the VAMDC portal!

Currently we have 18 databases running and ready to serve you with the data.
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+ 3 http://cas.sdss.org/dr7/en/tools/explore/obj.asp?ra=18.87667&dec=-0.86083
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