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YP's main topics

Abundances-determination
NLTE

Model atmosphere

_ithium

Peculiar stars

Ultracool dwarfs
Telluric spectra.
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Procedure |. UCD spectra
modelling

Wita (Pavlenko 1997) prgram: LTE, 1D etc.
Model atmospheres from NextGen et al.
Opacities:

Na | and K | lines broadening by H and He,
Dusty opacity as scattering (clouds)

CIA,

Molecular line lists by Schwenke
(H20,TiO),Barber et al. (H20),Gurvitch (CO),
Kurucz, VALD, Burrows et al. etc.



SEDs and modelling: quality of
observed data and input physics

| | | | |
a) IsIs fhlue arm) on WHT at 2001 Jan 29
b) ISIS (red arm) on WHT at 2001 Jan 29
c) NICMOS (G096) on HST at 1998 June 19
d} NICMOS EG141% on HST at 1998 June 19
e) NICMOS (G206) on HST at 1998 June 19
f) SWS (06 1A) on ISO at 1996 June 26
q) ibid
h) ibid
i) SWS (06 1B) on ISO at 1996 June 26
J) CGS4 (150 I/'mm) on UKIRT at 1993 ED}April
k) ibid
) CGS4 (75 I/mm) at 1992 May 7
m) ibid
n) CGS4 (75 I/mm) 1992 October 26
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Atomic lines
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Accuracy of the input data:
M-dwarf spectra



VO molecule

B 4II; -

12650.0
910.9
5.0
0.5246
0.004

X 45"

0.00 0.
1011.3
4.86
54825
0.00352




-0.0.v3t.00.17°
11 “using 1: 3

| ';l'lh I.,l [
i Wl ,‘\'_

>
=
L
=
D
4z
©
=
—_—
=
=

7000 7500 8000
Wavelength




Spectral analysis of mid-resolution K band

spectra.
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Receved ; accepted

ABSTRACT

Arms. Alms

Methods. Methods., Synthetic spectra method was used to detrmine the physical pa-
rameters of stellar atmospheres for the sample of stars from G8 to MOE spectral types
in the mfra-red. Observed spectra of R~ 18000 were fitted by the syvithetic spectra in

four regions of KX band...




Fits to the near IR spectra:

MgAl:  20800°=- 21150 A
Hg: 21400 — 21750 A
Na: 22050 — 22350 A
CO:  22700-2350 A



Tahle 1.

0 hg mgal na

Teft VEINL vEIT VEITI VEINl

LH526524 hG WV 2400/2500  23/1% 15 /16 22/10"  20/18" - best fit by
G ISE0E MESY 260072500 25 /20 26" /20 2
VHE1D hE W 27002600 813 B2 B Bi1d Bchwi6 veaini=8lkm /&
VEBS MaE.s5 Y 27002800 13 /8 12 /6" 12 /6 147 /11
GJ4281 MaE.s5 Y 27002800 T2 17 /13 14 /0 2117
GI2454 MEA[VT]  2000/3000 20,25 20,27 a1,/28" 3220
J701.2 M4EN  3000/3100 43 /400 G051 a0 46" 42 400
5604 M2E5Y 340073500 11/10° 26,22 25107 19 /18"
e JE06 MI1.5 as00/3600  121% 25'/18 24 /17 14 /13
HI31976 1 W asonsaToo 137 /12 2610 2012 13120 DJDE veini=10km,=
HD184480 K5 [WV7]  4000/4200  11'/13 ~15 210 12" /15
HI201 060 K5 W 4000,/ 4200 011 ~15 T8 011
HI57551 K& [IV]  4000/4200 107712 1212 1514 127/11
ADE14G636 K5 [V] qooos4200 0 577102 42838 164718 T/
HI210134 K3V 4400/ 4600 11,8 117 /8 15,/11° 12/8°
HIG538T 2 111 200/ 4400 41 272 0.2/0.2 11,9
HIMGE6620 K2V qa00 /4800 15/12° 26 /16 15,12 16,/11°
HI 75225 GO Ve 460074500 0 14/11° 0o 11,10 1311
HI82572 GE IV a0 /4800 2117 BT 1o /o 13/11°

27 30 267 /28  YFP minimization prg
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Procedure Il. Telluric spectra
modelling

High temperatures
Thick atmosphres
H- dominates

TIO, VO, H20,
methane

Strong atomic lines
Dust

Low temperatures

Thin atmosphrere

Line of

H20, CO2,

methane, O2, N2

Photochemical
processes

Aeroso
Photoc
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JOTTREMNAL OF GEOPHYSICATL RESEARCH, WO

Ozone columns and atmospheric profiles for

Kiev by ground based remote sensing (ONMI

validation)

SHAVRINA ET AL: OGZONE ABUNDANCES AND PROFILES FOR OMI VALIDATION

8h4a7
10h37
| 11Th5s2
17h24
18h45
19|hOS : ;

S60 1000 1020 1040 1060 1080 1100
Wavelength (1/cm)

Figure 2. The observed spectra of 27 June 2006 from 8hd7 up to 19hi5 (2 = 30.26 -

T2.8f) grad. resoluntion B = 2 cm




Transmitted and reflected
spectrum of the Earth
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Modelling of spectra

Model atmosphere

Model of molecular
bands (MODTRAN)::
smoothed opacities

| ow resolution
spectra

One slab model
atmosphere

Line by line
computations (TASS)

Absorption by lines is
treated explicitly
(Voigt profiles,
damping constants...



Residual Intensity
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Comparison with observations
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Conclusions |I.

Palle et al. (2009) observed really transmitted
and reflected light of the telluric atmosphere.

Earth is the first rocky planet discovered
spectroscopicvally.

If something Is possible at once, it can be
repeated many times...



Conclusions Il.

We can provide a good fits to the observed
spectra of UCD in the selected spectral regions.

To provide any confident fits the existed input
data (molecular line lists, model atmospheres,
etc) have to be refined substancially.

Situation with modelling spectra of extra-solar
planets looks as very promising, If we use all
knowledge accumulated for planets of SolSys.

Any collaboration Is very appreciated.



Some plans

Fundamental parameters of UCD determined by
EB's. Verification of the input data and theory.

Lithium and deuterium test applications.

Telluric and planetary spectra.






