CepHasa xumusa B aucke DM Tau:

pe3ynbTaTbl HAbnwaeHun c ALMA &
NOEMA

Amutpnn CeméHos (MPIA, LMU)

(C. Favre, D. Fedele, R. Teague, St. Guilloteau, G.
Smirnov-Pinchukov, Th. Henning, A. Dutrey)
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® X/M. COCTaB MPOTOlNJIaHETHbLIX ANCKOB = CBA3b C

aTMocdepHbIM COCTAaBOM 3K30MJaHeT
e M3C & koMeTbl: BUAHbI SO, SO,, OCS, CS, CCS, H,CS, H.S, S, ...

¢ l‘|yBCTBl/ITEJ'IbeI K HAJIU4YNHO MCTEHEHMVI,yﬂaprIX BOJIH,

BbICOKO3HEpPreTnyeCckoro ninyyeHus
o Jlncku Class I/ll: BugHbl nnuuwb CS, H,CS, H,S, rarely SO and SO,

® >99% S HaxXoAWUTCA B TBepAOM BuAe (B MNbi1N)

Dutrey+1 |; Pacheco-Vazquez+16; Phuong+8; Semenov+|8; Teague+18; Kama+19; Le Gal+19; Codella+20



Integrated flux (mJy)

HabnwoaeHna amcka DM Tau c ALMA

Semenov et al. (2018),A&A, 617,28
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e DM Tau: 38e31a MO0.5, MaCCUBHbIW, OONbLLION ANCK

e Paanyc ~ 800 a.e. (12CQO), i ~35¢

e /laHHbIe: pa3pelueHne 0.5",0.3 KM/C, |0 rms ~ 5 m]y/beam
e BuaHo nnHuto CS 3-2

® BO3MOXXHO, BUAHO NUHKIO SO, 3(2,2)-3(1,3)?

e He BuaHO nnHuun SO, OCS, H,S, CCS



MoanennposaHne ALMA AaHHbIX: lyyeBble
KOHUeHTpauuun N(X)
RADEX: 0D, N(X) ycpeaAHeHHble MO AUCKY

DiskFit: | D, N(X) kak ¢yHKUMS paanyca
RADEX DiskFit
1.5-3 x 10'2cm-2| 6%3 x 1012 cm-2

<2 102 ¢m-2 <4 |0'2 ¢cm-2

<3 1013 cm-2 <|0!3 cm-2

<|0!4 cm-2 <3 |03 ¢cm-2
<|0!4 cm-2 <8 |0/l ¢m-2

— <[0!* cm-2

® N(X) 6b1AM NpoMoaeAnpoBaHbl € XMM. MoaeAbio DM Tau amcka

® Bapbupyemblie napameTpsl: Lx, UV, CRP, paamep nbian, obuame S, C/O, etc.



J1Be mMoaenun c Hanny4ywum cornacmem c
HabnwaeHuamm ALMA
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H2S SO SO2 OCSH2CS CS C2S H2S SO SO2 OCSH2CS CS C2S
C/O=1.0 LX=1E29 erg/s

® Mopenb (bapbl) vs HabnwaeHuna (ctpenku n +)

e Mogenb #1: C/O=1, L(X) =103 erg/s

e Mopgenb #2: C/O = 0.46, L(X) = 1029 erg/s

e Obe Moaenn NokKasbiBaOT pa3yMHOe cornacue C AaHHbIMMK



HabnwoaeHna DM Tau ancka c NOEMA

JlenpoekTupoBaHHbIU CNEKTP
("GoFish", R. Teague)

€ Peak flux/rms = 3.9
©
v 7.5
Q 0-H2CS 5(1,5 - 4(1,9)
= 5.0
S .
2 2.5 | m
a5 o Jaipl ety Yl IlmuiJ W e Trklme Iihl | | :
c 0. i |ir1|r1| 1Pi' |1|r' [ 8 ”F"l | nI" il
?< ~2.5 - |
2 .15 -10 -5 0 5 10 15
- Peak flux/rms = 3.7
©
)
2 0-H2S 11,0 — 1(0,1)
€°
z |
@ g I8
v
a
>< I I ; I I 1
= -15 -10 -5 0 5 10 15

Velocity (km/s)

Matc

hed filter

("VISIBLE", R. Loomis)

- o-HéCS |

O_” ﬂunﬂuﬂu[[ I fL”ﬂ]

H2CS, 169.11408 GHz
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* WI8BM: pa3pewieHue 2"x1", Av = 0.3 km/s, |0 rms = 3.5 m]y/beam
® BUaHO: o-H>S, 0-H,CS
* He BuAaHO: SO,, OCS, CCS



RADEX: o-H2S 1 ,00- l(0,1) at 168.7627 GHz

n(H2) = 106 cm-3

0.5

Kinetic Temperature (K)

(/WX ) Alisu3ul pajelbajui

11.0 11.5 12.0 12.5 13.0
log10 (Column density, cm™?2)

® HabAalopaeman MHTerpaAbHaa spkocTHas TemnepaTtypa: 0.17 K km/c

® N(o-H>S) ~ 1.5 x 10'2 ¢cm2 (c owunbkom ~ 3 pas)



RADEX: 0-H1CS 51 5y— 4(1.4) at 169.114 GHz

n(H2) = 106 cm-3
dv = 0.3 Mae

Kinetic Temperature (K)
(S/w M) AJisuajul pajeabalul

12.0 12.2 12.4 12.6 12.8 13.0
log10 (Column density, cmm™?2)

® HabAalopaeman MHTerpasbHaa spkocTtHas Temniepatypa: 0.31 K km/c

® N(o-H>CS) ~ 3 x 10'2 cm2 (c owunbkon ~ 3 pas)



MoanenunpoBaHusa aaHHbiX NOEMA:
nyyeBble KOHUeHTpauunun H2S and H2CS

RADEX Other disks
~5 x 1012 cm-2 < 1012 cm-2
~1013 cm-2 ~3 1012- 1014 cm-2

< 1014 cm-2 —

< 104 cm-2 —

*TyT npeanonaraeTtcs o/p = 3



Mopaenb Hannyuyllero cornacus
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H2S SO S0O2 OCSH2CS CS C2§ H2S SO $SO2 OCSH2CS CS C2S
C/O=1.0 LX=1E30 erg/s

® DM Tau: peHTreHoBckaa CBeTUMOCTb ~ 030 erg/s (M. Guedel)
e Mopgenb #I: C/O=1, Lx=1030erg/s = BCe,KpoMme H,CS
e Moaenb #2: C/O =0.46,Lx = 1030 erg/s = BcCe, Kpome H,CS n SO

e Mogenb c C/O = | paeT Hamnyduwee cornacue!



3aKnyeHue

e HanaeHbl HOBble MOIeKybl B Ancke DM Tau ¢ NOEMA:
o-H2S 1 o0-H,CS

e Moaenb Hanny4dwero cornacma: C/O = | B rase

e PazHornacme mexay HabnogeHHbLIMU N MOAEbHBIMU
NyJ. KOHUeHTpaunamm H,CS:
— olp < 3?
— HeTennoBas aecopbuns H,CS nbaa ¢ nbiin?

— HenonHasa (NoBepxHOCTHAA) XMMUA B Mmoaenwn?



