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MoOesrnbHO-He3asucuMbie Memoobl

IdppekmusHas memnepamypa
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3anaua.
KakoB yrinoBoit nuamerp ConHia npy HaOJOACHUIX C
onmmxkaniei 3Be31bpl — IIpokcuma LlentaBpa?

Rsun= 700 000 km

d=1.3 1K
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Yrrnosown pagnyc N3MepeH Tomnbko ang Hanbonee apknx dnmxanmx
3Be3[ C M3BECTHbIMU NapannakcamMmu no:

* MIHTEPEepOMETPUU;
* cnekn-gooTtomeTpun

)

* KPBbIM bnecka 3aTMEHHO-OBOWUHbIX;

* NOKpbITME 3Be3L JyHon.

Onsa ~150 stars paguycel No HTEPGEPOMETPUN ONPeaENSOTCA C TOYHOCTLIO ~ 10%.

Table 3. Measures of the angular diameter of Arcturus with the corresponding effective temperatures.

Technique  Author

Pease (1931)

Pease (1931)

Beavers (1965)

Currie, Knapp & Liewer (1974)
Gezari et al. (1972)

Worden (1976)

Worden (1976)

A0 m

Technique A Michelson interferometer.
B Amplitude interferometry.
C Speckle interferometry.

Notes:

(1) Probably uniform disk value.

Wavelength Diameter

(nm)
575
500

500
420

(arcsec)

0.020
0.022
0.024
0.026 + 0.007
0.022 + 0.030
0.027 + 0.010
0.019 + 0.006

Notes

(1)
(2)

3)
4)
(3)
(4)

Effective
temperature (K)

4419

4213

e Arcturus, K2 1l, d =11 pc
4213434

3803+

4534*933

mean diameter = 0.023 + 0.003 arcsec

{2) Corrected tor limb darkening by present authors (Section 4).

(3) Total uncertainty.
(4) For uniform disk (UD).
(5) For limb darkened disk (LD).

from Blackwell &

Shallis 1977
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cTouHMKN HeonpeaeneHHoOCTn B USMEPEHUAX abCcoroTHOro NoToKa:

* MOnHoe NornoLeHne Mexs3Be3aHbIM rasomM 13nyyeHus 3a Lyman'osckum
npenenom;

* 3HauYUTENbLHOE nokpacHeHue Ha A 912 — 3000 A gnsa 3se3g c d > 100 pc;
* HeonpeaeneHHoCTb B KannbdpoBke abCcontoTHOro NoTokKa.



Ligi et al.: Radii, masses, and ages of 18 bright stars using interferometry and new estimations of exoplanetary parameters

Ligi et al., A&A 586, A94, 2016
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Fig. 1. Photometric energy distribution of four stars of the sample. Squares represent the photometric points and the gray curve

Lambda (nm)

represents the fitted spectrum (see Sect. 3.1).

Lambda (nm)



CBETUMOCTb MOXHO TaKxe N3MEPATDL MO BI/I3yaJ'IbHOI7I 3Be3QHOM
BEJIMHNHE, €CIIN 3HaeEM paCCTOAHUE

L = 4w R%*T* ” Lo = 3.846 - 10°%erg/s
L
logL® 0-4(Mbol® — Mbol) = 04(474 — Mbol)

Mbol:Mv—BC:mV—|—5—5lOgd—Av—BC

BC — bonomeTtpunyeckasi nonpaska, y4uTbiBatowasi notok B UV un
BbluMcrgemMas no mMooesiaM ammocghep;

m,, — BUAMMas 3Be34Hasi BESIMUYNHA;
M, — abcontoTHasa Bu3yanbHasa 3Be34Hast BefiMy4nHa

M, - bonomeTpuyeckasn 3se3gHast BennymHa

A, _ Mex3Be3gHoe nornoiieHne B nonoce V



MoOesnbHO-3a8ucumMbie Memoobl

MemoO uHgpakpacHbLIX MOMOKOS




Meton nHdpakpacHbix notokoB (IRFM)

¢ MeToa npuMeHUM K 3Be3aaM, Y KOTOPbIX HET U3MepeHni
naparsnsakcos.

+ MoxxeT 3aBuCeTb OT TUNa Moaenun atMmocdepsl

¢ CUNbHO 3aBUCUT OT MEX3BE3OHOro NOKPAaCHEHUA.

Alonso et al. (HaunHas ¢ 19995) onpegenvnu 7, (IRFM) ans
oonee yem 1000 3Be3A.

PaboTbl Obinu npogomkeHbl Ramirez & Melendez

Ctporo roeops, IRFM He siBnsgeTca nonHOCTLI0 MOAESNbHO-
He3aBUCMMbIM METO40M



IRFM meTon ocHOBaH Ha n3amepeHun NHTerpanbHOro NoToka Fu
MOHOXpomaTunyeckoro notoka B MIK-obnactn F,

4 2 )
F = %JT4

Aapd
2 )
\ F, = %@(Iad)d): g )\)

doyHKUmMA Q")(Té(p(p: 9. )\) B NpOnuxeHnn abcontTHO YepHOro Tena
onpegensaertcsa 3akoHom lNnanka unmn B NK-obnactn 3akoHOM

Panega-[xnHca: 2 1
2 k Ta bd

B aTom Cltydae OoTHOoLWEeHMnE NMNoTOKOB 3aBUCUT TOJIbKO OT
TeMnepartypsbl.

4 4 3
g O-j; (1) (1) L A O-]; (1)(.1)

Ex Q (Ta bdbs Y- )\) 2ck




The Infrared Flux Method (Blackwell & Shallis 1977)

92 =f /F:fv/ F, CooTHolleHWe cnpaseanneo Ans
nobon YacToThbl

MK noTok 3aBnCUT rmaBHbIM 0Opa3oM OT TemMnepaTypbl
OTHocuTenbHas ownbka 6B 2 pa3a MeHblle OWnokM B T _.

B VIK onanasoHe mano cnekTparibHbIX IMHUWA — MEHbLLUE BIUAHUE
B VK ananasoHe XopoLlo N3BeCTHbl UICTOYHUKN HENPO3PaYHOCTH
Mex3Be3aHoe nornoweHne MmmHumansHo B K

YrnoBoun paguyc 6 onpenensercda u3 HabnogeHun ans psaaa
MHppaKkpacHbIX MOHOXPOMAaTUYECKMX NOTOKOB f

[lencTBuTenbHLIN NOTOK F ¢ NOBEPXHOCTU 3BE34bl BblYMUCIAETCS U3

MoEeNn. T,; W 0 8bIYUCTSIOMCS UMMEPamuUHO:

F Teﬂ(O)—>FV, F— 0 —>T/(1)— ..

4
Lerr = G4
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Figure 1. Deduction of angular diameter of Arcturus at a set of infrared wavelengths from measured
fluxes. Other measurements of angular diameter are marked on the diagram: PUD, PDL, Pease (1931),
uncorrected and corrected for limb darkening; W. Wesselink er al. (1972); WUD, WLD, Worden (1976);

G, Gezari, Labeyrie & Stachnik (1972); C, Currie ef al. (1974); Beavers (1965). The angular diameter
scale is logarithmic.
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Fig. 16.—Comparison between the IRFM temperatures and the direct ones
(in K) for the 13 dwarf (11) and subgiant (2) stars in Table 4. The three open
symbols are HD 16160, HD 26965, and HD 209458; they are not plotted in the
residuals. The differences between the IRFM temperatures and the direct ones as a
function of T and [Fe/H ] are also shown with error bars containing the un-
certainties in both T.g (IRFM) and T_g (dir). The dashed line isat ATy = 18 K
and the dotted lines at AT,y = 18 + 62 K.

Ramirez & Melendez, 2005,
ApJ 626, 446
Puc.16



YCKopeHue curbl TXXECTU U3 TPUTOHOMETPUYECKOTO
napannakca
GM G Mg

Jgo = 5
R? RZ,
log g = —10.607 + log M + 4logT, ¢+ — log L

L
lOgL— = 0-4(Mb0l® — Mbol)
®

My, = My + BC = my + 5 — blogd — Ay + BC

Macca M 13 39BOMOLUMOHHBIX pacyeToB (MoaenbHasi 3aBUCUMOCTb);

yXe Kak-to onpeaenunu, d = 1000/x (mas);

OTOT MeToA AaeT XopoLune pesyrnbTaTbhl 49 3Be3[ C
HagexHbiMn napannakcamu (d < 200 pc). A Takke no3sBongaeT

onpeaendaTb pacCtodHne 0o 3Be3bl, 3HaA €€ NnapamMmeTpbl.



MoOesnbHO-3a8ucumMbie Memoobl

®omomempus (T . )




|. PoTOMETPUYECKME METOAHI.

OcHoBaHbl Ha 3aBMCUMOCTW pacrnpeaeneHnst 3Heprum B CnekTpe oT
napameTpoB

HyBCTBUTENBHOCTb K T

» HakrnoH lNeweHosckoro koHTUHYYMa F,u,0/F 000
* ¢,=(u—vVv)—(v—Db) (Mnn ceoboaHbLIN OT NOKpaCHeHUd [C,]) Ond
ropsiinx 38e34 (Fss00/ Fy100 ) (Fa100/ Fazo0 )

* b'y (F4700/F5550 ), B-V (F4400/F5500)’ V-J (F5500/F1_2nm), V-H (F5500/F1_6nm)’
V-K (F,,,/F,,,) Ana xonoaHsbix 38e3a (K,G,F)

2.2nm

3aBHCUMOCTB TTOKA3aTellb [IBETA — TEMIEpATypa U3 MOJIEIEH
WJIA U3 BEIOOPKH 3BE3]] C XOPOIIIO U3BECTHBIMM ITapaMeTpaMu



Cuctema CtpemMrpeHa

HNupaexcoyl cucTeMbl
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p = Pnarrow-pwide
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Kannbposka Temniepatypsl no (b-y) (Eric Mamajek)
125 3Be3q c Temnepartypamm rno MHTepdepomeTpumn

8 logT,, = 3.971561 |
| Q) — 1.045362 (b—y) |
LN + 2.238869 (b—y)? |
3 ~ 2.341840 (b—y)? |
39 L o8 fit rms = 0.011 dex _
i °  —-0.01 < (b-y) < 056 .

logm Teﬂ’

37 |- T Boyajian et al. (2013)
. b-y: Hauck & Mermilliod (1998) \ i
| 1 | 1 | 1 | 1 | 1 I I |
0 0.2 0.4 0.6

(b — y)




Normalised flux @ 5000

OnpeneaeHue YCKOPEHUS CUIbI TSIKECTH
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KeHeBckaa dpoTomeTpuyeckada cmcrema
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Ramirez & Melendez, 2005, ApJ 626, 465

[pumepbl homomempuyeckux cucmem, ucrosb3yembix rnpu Kkanubpoekax FGK-3ee3d
conHeqyHas memarnnudyHocms [Fe/H]=0 — crnnowHas nunus; [Fe/H]=-2.5 — wmpuxoeas nuHusi
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BrninaHne mexx3Be3aHoro rnokpacHeHus

E(B-V) — n3dbITok uBeTa
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CpaBHeHune adpdekTnBHbIX TEeMnepartyp ans 44 FO-K5 3Bes3n
(7000 <Teff <4000 K), nony4eHHbIX N0 KanndpoBkam OOTOMETPUYECKNX

NHAEKCOB U N0 MHTEPdEepOMETPUN
(Ramirez & Melendez, 2005, ApJ 626, 465)
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Fic. 5.—Difference between the temperatures from the color calibrations and
the IRFM temperatures as a function of the adopted temperatures and metal-
licities of dwarfs ( filled circles) and giants (open circles).

. ?gg :| T 7 T T T ‘ T T T T T 7 T |:
5 DUk %I R O S S
Y 150 Ll Feoeetger ¢ |1 E
_300 1 ] 1 ! ] ] ] ] ] ] 1 1 ] 1]
4000 5000 6000
T., (adopted)
300 1T r [ 1t [ T T [T ]
5 150 F B
_llj 0 - % - éﬁ& & IT g& +-$ F T
U A Y A LA
_300 C L1 1 T I T [
-0.6 -0.4 -0.2 0 0.2
[Fe/H]

Fic. 6.—Difference between the adopted temperaturcs and direct temper-
atures as a function of the adopted temperatures and metallicities of dwarfs
( filled circles) and giants (open circles).



UCTOYHNKKN (hboTOMETpUYECKUX AaHHbIX

* OpuauHarnbHble Cmambsu

* Kamarsoau

* SrnekmpoHHble ba3bl OaHHbIX
* Sinbad
* Vizier
* Hpyaue

* @omomempuyecKkue O0aHHbIe Orisi CmpemepeHo8cKoU U
XKeHescKkol gpomomempu4ecKux cucmemM MOXXHO 835imb U3 ON-

line kamarsnoea:

[lporpamma Templogg onpeneneHna napamMmeTpoB atmocdep no
JOTOMETPUNYECKMM NHOEKCAM


http://obswww.unige.ch/gcpd/ph13.html

OnpegenexHve napameTpoB NyTeEM NOATOHKU
TEOPETNYECKOro pacnpenernieHnst noToka K
HabnogaemMomy.

Heobxoommo nmeTb:

a. Habntogaemoe pacnpeaeneHne NotToka B abcontoTHbLIX eanHuLax,
VCNpaBrieHHOe 3a MeX3Be3gHoe nornoljeHme

6. napannakc

OaHOBPEMEHHO MOXKHO OLEHUTb paanyc 3Be3bl
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F,x 10°, erg/sfcm¥
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NMapameTpbl N0 CNEeKTPOCKONUM:

T . =12800 £ 200 K, logg = 3.75 £ 0.10 (Fossati et al. 2009)

8000

T =13100 £ 300 K, logg = 3.93 £ 0.06 (SME)
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OnpepeneHne napameTpoB aTMocdepbl No Habnogaemomn
cnektpocgoTtomeTpun: Procyon (R, =2.036R,)

Alekseeva (Pulkovo): T=654416, logg=4.05+0.02, R=1.974R,,
Breger: T=6705%8, logg=3.98+0.01, R=1.942R
Glushneva (Moscow): T=677118, logg=4.04+0.02, R=1.920R,,
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BMecTo a0COMIOTHLIX MOTOKOB MOXHO UCMOJ/Ib30BaTb
3B€34Hbl€ BE€/INYUNHDbLI B Pa3HbIX cpvmprax

[ FARxdA
[ RadA

| F,R,dv
fR,,dz/

mx = —2.5lg +21.100 + Z P,

mx = —2.5lg + 48.60 + Z P,

ZP - zero point — To4YKa oTcyeTa A1 onpeaesieHHoro gounsrpa X
ZP 3apaetca u3 kputepus: 3se3ga AOV Bo Bcex ooToMmeTpuyeckmnx nonocax m=0
nn: Bera Bo Bcex nonocax m=0.03"

Table A2. Effective wavelengths (for an A0 star), absolute fluxes (corresponding to zero magnitude) and zeropoint magnitudes for the UBVRI-
JHKL Cousins-Glass-Johnson system

U B \% R I J H K Kp L L*

Aeff 0.366  0.438 0.545 0.641 0.798 1.22 1.63 2.19 2.12 3.45 3.80
f, 1.790 4.063 3.636 3.064 2416 1.589 1.021 0.640 0.676 0.285 0.238

fa 417.5 632 363.1 217.7 1126 3147 11.38 3961 4479 0.708 0.489
zp(f) 0.770 -0.120 0.000 0.186 0.444 0.899 1379 1.886 1.826 2.765 2.961
zp(f,) -0.152 -0.602 0.000 0.555 1.271 2655 3.760 4906 4.780 6.775 7.177




cDOTOMeTpI/I‘-IGCKI/Ie meToadbl. +++ N - - -

MOFyT NPUMEHATLCA OJ14 3BE3/[ HA NOObIX pPaCCTOAHUAX.

Mexx3Bse3gHoe nornouieHmne (reddening) 4vauie BCEro N3BeCTHO
BecbMa npuonnanTensHo

[MoyTn BCE dJOTOMeTpl/NeCKI/Ie UHOEKCbI HE ABJTAKTCAH
OAHO3HA4YHbIMU dDyHKLI,I/IFlMI/I TOJIbKO OOHOTIO napamMeTpa.

[Mpobnembl KannbpoBKM B abBCOMOTHLIE NOTOKN



MoOesnbHO-3a8ucumMbie Memoobl

Cnekmpockonus
(Teff, Igg, X/H, Vmicro, Vmacro, Vsini)




CneKkTpoCcKonMYeckne MeToabl onpeaeneHus
napamMeTpoB aTMocdepsbl

Ba3npyoTCcs Ha YYBCTBUTENbHOCTU CNEKTPanbHbIX IMHUNA K
N3MEHEHMIO0 NapamMeTpoB aTmocdep 3Be3q, Teﬁ, log g, cogepxxaHus

XUMUYECKMX SNEMEHTOB, MUKPOTYPOYNEHTHOI ckopocTu &,

B oTnnunm ot KOHTMHYYMa, U3ny4YyeHne B NMHMSX hopmupyeTcs B
LUMPOKOM OManasoHe OMNTUYECKUX rMYyOuH, KpbInbsa NTIMHUA — B
rny6oknx cnosix atmocdepsbl, Toraa Kak sapa dopMupyoTcs B

bonee BbICOKMX CNOsSIX aTMocdepbl 3Be3/bl.

[ns onpeneneHuns napaMmeTpoB HEOOXOANMO UMETb

¢ CneKkTpbl Bbicokow paspetuatoient cunsl (R = A /AN > 30000) ;
¢ CMUCKM NMVHUI C HAAEXHbIMW aTOMHbIMU NapaMeTpamu;

¢ COOTBETCTBYyHOLWMNE MNMporpamMmmbl KOJIn4eCTBEHHOIO aHalin3a
CneKkTpalibHbIX NMUHUN,



banbmepoBckue nnuHUKM Bogopoda

JIMHMK cepumn EanbmepB YyBCTBUTEJIbHbI K TEMNEPAType AJ14 3Be3 A5 1 xonopgHee,
N ABNAKTCA NHONKATOPaMn YCKOPEHUA CUTbl TAXKECTU O1A O - B 3Be3n

20.. . log g

W(H )

0 U L L DL L L L T
eff
4000 6000 8000 10000 12000 14000 16000 18000 20000



UHyecmeumernbHocme ripogouneu nuHuu banemepa K
pasriu4yHbIM rnapamempam ammocgep 38e30

(H_ and H; v ux usmeHeHue c nsameHeHuem napameTpos atMocepbi)

T, (nesas konoHka, 5000 — 6500 K), log g (cpeanss, 3.0 —4.5) n
[M/H] (npaBas kornoHka, 0.5 — (-3.0))

(a) log g = 4.0, [Fe/H] =0 (b) 7, = 6000 K, [Fe/H] =0 (¢) T,;= 6000 K, log g = 4.0

AT,=100K 1 |




IlnHnn banbmepa B ropayunx 3esesgax: onpeneneHue log g

1.0

0.8

0.6

0.4

0.2

0.0

[Mpodunn nuHnum banbmepa MEHAKTCA B 3aBUCUMOCTU OT
BennumnHbl log g B ropsynx 3Besaax ¢ TemrnepaTypo Bbille Teﬁ

~10000 K n3-3a Bapuauum LLTapkoBCKOro ywmpeHud. Yem Bbille
YCKOPEHME CUMbI TSXKECTU, TEM LUMPE KPbIfbA NINHNNA.

0ir
Ologh

Ologg =

Lo
10000 15000 K

RN SN N N N U NN S S S N B G O

30 20 10

Ha

B 3Be3aax knacca B
B 3aBMCUMOCTU OT

log g



OnpeneneHne log g No KpbiNbAM CUTMbHbIX NIMHWUIA METAaNMOB

B XOJ10A4HbIX 3BE€30aX

Kpbinbs CUNbHbIX NIMHUIA NPUMECHbBIX MeTanmnoB (minority species) 3aBUCAT OT log g.
Ecnn napameTtpsbl 3atyxaHusa (Van der Waals) XxopoLluo N3BeCTHbIl, TO YCKOpPEHNE
CUNbl TAXKECTU MOXHO ornpeaenuTb Mo NoAroHke npodungd NnHUK, Bapbupys log g.
MeTtoa paboTaet ans 3Be3q ¢ [Fe/H] > -2.

: Logg = 3.5 (red) 4.5 (orgnge)

Mg 1b Tpurmier

i

5160 5165 5170 5175 5180 5185
Wavelength [A]



Normalized flux
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MlOHM3aLnoHHOE paBHOBECUKE

OTHOLIEHNE NHTEHCUBHOCTH JIMHUM B ITOCIEA0BATEIbHBIX CTAIUAX
MOHM3AIMN 3aBHUCUT OT 1,

Populations of S1 I to S1 IV

1.00F - ]
s S1111 s
N, F E
ka i
0.10 S11V -
[Si 1 |
0.01E , , , —
10000 15000 20000 25000 30000
Loy
[Mpumep:

OTtHoweHue uHteHcmsHocTn nunuuin St 111/ S1 11 asnsaetca xopoLumm

nHamkatopom Temnepatypbl ana B-3sesn, a S1 1V / S11Il - ans
paHHnx B n O-3Be3n.



B xonoaHbix FGK-3Be3nax noHmsaumoHHoe
paBHOBECKE UCMONbL3YT Ans onpeaeneHns log g

B XONoAHbIX 3Be3Jax OTHOLLIEeHNEe NHTEHCUBHOCTEN NUHUIKA MEeTarnoB B
nocnefoBaTenbHbIX CTaanaX MoHu3aumn 3asmcut ot 1/P,:

YeM BblLLIE YCKOPEHWE CUMbl TAXXECTU, TEM MeHbLUe OTHOLLUEHWe
NHTEHCUBHOCTEN NUHUN

Fell/Fel, Crll/Cr I, Ti I/Ti |, Call/Cal.

A log g(%)
20} | | | Comparison of HIP
ol 1 and s.pectroscoplc
= I Procyon (T,;= 6590 K) HD 19445 upsa937 | gravities for
= T « N reference stars from
= [ HD 103095 HDH083 y - Stals L
1T 1 Fel/Fell ionization
20 F HIPPARCOS distance [pc] - equﬂibria
|

!
10 100

Korn 2002 based on NLTE calculations



Hcnonbp3oBanue ypaBHeHus bosbiimana
JUISL ONIPEICIICHUSA Teff

n. . .
R gi e_ﬁ

N u(T)

JI71st KOHKDETHOTO 3IIEMEHTA U=const
W~ = f(ng, B, Tepr) = [N, B, Tepp)
N = const, T = const, W = f(E;)
Kpusas pocra W = f(N) s cuny monorommocrs N = f(W) = f/(F;)

CopneprxaHue dJIEMEHTa, ONPEAEICHHOE 110 TMHUU
¢ E=F ¢ 5KBUBaJICHTHO! mUpuHO W

N = const, f'(F;) = const

Tp€6OBaHI/IC YCJI0BUA HC3aBUCHUMOCTH COACPIKAHUA, OITPCACIICHHOI'O 110
Pa3HbIM JIMHUAM, OT IIOTCHOHUAJIA BO36}7)KI[6HH}I HHUKHCTO YPOBH:I E
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MukpoTypOyaeHTHas: CKOPOCTh &

KpuBas pocra W = f(N, f)

B CHUJ1IY MOHOTOHHOCTH N — f(W, 5)

N = const

5:Z(N@-—N)2 — min

TpC6OBaHI/Ie BBIITOJHCHUSA YCIOBHUA HC3aBUCUMOCTHU COACPKAHUA
3JICMEHTA OT PKBUBAJICHTHOM MU PHUHBbI



[Fe/H]

MukpoTypOyJIEHTHAs CKOPOCTB
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BBITTOJIHEHUSA
yCJIOBUS

HE3aBUCHUMOCTH
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MuxkpoTypOyneHTHasE CKOPOCTh
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CKOpOCTh BpaIIeHUs

v sin(i) [km/s]
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CKOpOCTh BpaIIeHUs

" Fourier transhom
. of rotatson profie
2 kev's 1 ks e=06
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\
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B npoctpancTBe hyphe 4acTOT NpOoQUIib BpallleHHUs
MMEET JIEIECTKM Ha BBICOKUX YaCTOTaX, MUHUMYMBbI

KOTOPBIX ONPEICIAIOTCS 3HaYEHUEM VSini



CKOpOCTh MAaKpOTYpOYJICHIIUH
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B npocTtpaHcTBe Ghypbe 4acTOT NPOPUIb MAKPOTYpOyICHIIUU
OTJIMYAETCS OT NMPO(UIsL BpallleHUsI Ha BBICOKUX YacTOTax



MoOesnbHO-3a8ucumMbie Memoobl

AemomMamuyeckKoe ornpedesieHuUe




SME
(Spectroscopy Made Easy)

J. Valenti & N. Piskunov. 1996, A&AS 118, 595

SME computes synthetic spectra and adjusts free parameters (7.,
logg, metallicity, Vsini, V_.., V___ ) based on comparison with
observations.

SME solver consists of the IDL routines for preparing spectral
synthesis and performing optimization, and external library for
synthetic spectrum calculations. The external library (synth code)
is written in C++ and Fortran

SME spectral synthesis consists of molecular and ionization
equilibrium solver EQS, continuous opacity package CONTOP, line
opacity package LINEOP and RT solver RTINT



Another part of SME is Graphical User Interface (GUI), written in
IDL (sme.pro). The GUI is used to read line data and
observations, set model parameters, define fitting masks, create
SME input and output files when the job is done. SME output
files are standard IDL save files containing an SME output
structure.

SME output structure is the SME input structure, with additional
fields containing the results of job execution.

Additional IDL codes (for example, port_mask.pro) allows to
copy line mask from one star to another for stars with the similar
atmospheric parameters.

SME is working with the observstions in (asc) or (fits) formats
The format of input linelist is the output format of VALD 'Extract
Stellar' request.

SME has model libraries of Kurucz' (1993) models and latest
version of MARCS models.



Ionization equilibrium solver EOS
EOS has partition functions for up to 6 ionization stages of the first 99
atoms in the periodic table and for 257 molecules (up to four atoms)
fitted over the range from 10K to 8000K
Input consists of T, P and abundances. P_ can be also imposed

EOS is using rather unique solving strategy

CONTOP
Continuous opacities are from ATLAS12
Modifications: partial pressures of absorbers and their partition functions
are taken from EQOS
List of absorbers: H, H2+, H-, He, He+, He-, Si, Si+, Mg, Mg+, Al, C, Fe,
Ca+, N, O, Ne, S,
List of scatterers: H, H2, He, e-

RTINT
Single pass short-characteristics algorithm developed for 3D radiative
transfer code: fast and robust even on a sparse grid.
Attenuation operator with quadratic Bezier spline approximation to
the source function
Bezier spline prevents overshooting
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SME results: 5 Er
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Effective temperature
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OCHOBHbIE 3Tanbl NPaKTUYECKOMN CNEKTPOCKOMUM:

1. Nony4yeHune cnektpa (0OLEKT, NNIOCKOE nose, bias, CrnekTp namnbl)
2. ObpaboTtka cnektpa (MIDAS)
3. NpoBeneHne KOHTUHYYMa 1 JefeHne Ha Hero
4. [NepBnyHas oueHka T, logg
1) Mo kanbpoBkam POTOMETPUYECKNX UHOEKCOB
5. MNonyunTtb cnncok nuHum ns 6asbl gaHHbIX VALD
6. Cyet mogenu atmocepbl (ATLASY)
7. CyeT cnHTeTn4eckoro cnekrpa (synth)
8. AHanuns Habnogaemoro crektpa (binmag)

1) 'amepeHne akBnBaneHTHbIX LWMPUH N pacyeT coaepKaHUs XMMNUYECKNX
anemeHToB no nporpamme (WIDTH)

2) onpeaeneHne coaepXaHusa no oTaernbHbIM NMMHUAM NYyTEM NOATOHKM
CUMHTETMYECKOro crnekTpa k Habniogaemomy (binmag, synth)



lpakmu4eckue 3aHsImMus




3amayga 1

Onpenenuts d3pdekTrBHyI0 Temneparypy CosHia
10 COJIHEYHOU MOCTOSAHHOU U YIJIOBOMY JIUAMETPY

fsun=1 367 B1t/Mm?

0=31"59"



3amaga 2

Onpeaenuts 3POEKTUBHYIO TEMIEPATYPY U YIIIOBOM AuameTp Beru 1o
uHTerpaibHomy 1 MK mortokam

UK nomox na 12000 A (nonoca J)
f=3.05 x10""%egr/s/cm?/A

Tlonuwiit nomox
F=3.0x10" egr/s/cm?

T T 000 f/F
5000 1.541e+06 4.349e-05
6000 2.424e+06 3.298e-05
7000 3.347e+06 2.459e-05
8000 4.294e+06 1.849e-05
9000 5.133e+06 1.380e-05

10000 5.859e+06 1.033e-05
11000 6.569e+06 7.913e-06
12000 7.313e+06 6.220e-06
13000 8.073e+06 4.985e-06
14000 8.820e+06 4.049e-06
15000 9.549e+06 3.327e-06



3amaga 3

Ornpenenuts 3PPEKTUBHYIO TEMIIEPATYPY 3BE3/IbI 11O
dboToMeTprYecKUM HHAEKcaMm b-y, B-V, V-], V-H, V-K
M YCKOPEHUE CUJIBI TSHKECTHU MO TPUTOHOMETPUUECKOMY
napaiakcy

logg = —10.607 + log]\} + 4logTess — log L

L 4.74
lOgL— = 0—4(Mbol@ — Mbol)
=
Mbol :Mv—BC:mv+5—510gd—Av—BC
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