Molecular Llne
| -_—.f- in Proto

s : -
'p-"'l-—- : i g 'U'-i'.i*.-.l‘ -

. Pavlyl.;ch kov' D Semanov Th Hemll

A an

project is prpmrsrara— -

insfer

- ]
L] -

V Pietw’, R. Launham1 |
renoble ! RPUtrey*

'MPIA Heidelberc

:3 of th

'] s "EXz e ppruxima
.A aring steady-siate modelnfa Cla55 ! LTE:* Local
Thl.'fmodynamical :

disk with vertical temperature gradient
from D Alest etal. 1999 (see Fig.1) qulbrmrn

‘and spherical , *. _'*'-: szEP Full Escape Probability

- ¥

Star Radius: 2.64R,, e

_ " (optically thin appmmmat:on]
g:::: _T:;:eiit:m e . \egeierated A-iterations : 4 . o e s
; I L g - Long caractenst:cs wlth ) (the '-}h'-zg:;:':‘:;! Grad::ﬂ
Disk radius: 800 AU, -Hﬂm& e ity Ssmplingy , : escape in equatorial plane only)
Disk mass: 0.07M,,,,. ! . -~ New acceleration concepts of . : _
Accretion rate: 10° M.y | cells (see Fig.2) ) | Escape Probability
Turbulent velocity: 0.1 km ; Ons are assumed to
Keplerian rotation ™ - vertical direction only)
g P , il

5) VOR:Vertical One Ray
(non-local 1D method for vemcal :
direction)

Uniform and layered
abundances v
CO. CS, HCO*, HCN and H.(

Figt 3: Three distinct cases of the line excitation in

Black protoplanetary disk with layered chemical structure.
7. #rea represents the disk Depending on location of molecules, the rotational
"F“ Hm:h'm"'m”m“‘m““ transitions ¢an be thermally. sub-thermally, of

- super-thermally excited. .

| __t- P ﬂ-w
‘ Results

3 A )
g] LTE apﬁnach is appropriate for low gohmlar

sitions only: .
r

*ﬁ) FEP can be used fnhlhe upper transnﬁﬂ-us (beware of
I the maser effect for low transitions!); & 2

"'q.

&
3) LTE and FEP work well for chemically stratifi ed disks
| ,u .*,.__,i—+ are h‘l the warrn intermediate layep

II'

|
& for chemica

= |
-

=

—
-~

5) LVG and VEP f;rr'- general more reliable methods than
FEP and LTE; \

i

\
| 6) VOR meth!:;d is comparable to LVG but simwer'
Fig. 4 HCO® synthetic. spectrs |

obtaiied by different LRI misthods  7) Various| regimes of the line Hcﬂallﬂﬂ and radiative  Fig Lﬂ*ﬂm and for the d:;
for"ihe disk model wilthilform  coupling in protoplanetary disks are anal}'?:ed 0.0 grgimonn (100 "2
e Rk e e s
tonyolved ‘with 10 beaim, the are obL3

distance is 140 ‘powThe disk 8) Ray- traung part of the Monte-Carlo LRT method can beé ¢ an": tmltl'” and FEP (right panel)
inclination is 0° (leftpanefs) and 60° accelerated for rotating disks by factors of 10-50 when (el &

(right panels) only. radiatively ~coupled-disk zones are takeg nto
account.

Literature . ASA, 3139, 467

AL Fhaitikice sl s il i FSEAYY e b = e il el e e e il = ml MY AR A RTT '-'nfrﬁ' 3] Gm"ﬂ!ﬂﬂu



