C'/P 440 . (/()\x\;"(r Qum-jmr 2008

-
Ans wWelg To H \’d-’é"’{ji‘:

\
M

— b\PO‘G/‘
outflow
o H0+ COf\nO
Ak 5 S To 100K Cold
[\ Cloud

N

N

\\\M‘ Con OPS\(\ 4
~
Co(e

a) Co\\aps\ac\} Cow = “\ea“"ms up adlaﬁai’uall? 4o !utn'(-ua((‘j (:ofw\a-

ster wLen nuclear marh/ns ‘\’um on

L) ‘E{Pu'ar Outllow : Fack. woving s S dus+ Causing sL\UC(&
wWeorts as =+ steles ambient mateciad
Moleculis sweh as SO s\wHem‘ ok Gy
cowes. Metharol (Cu, 014) alsv Prcs«m{"

N Dislk : Denwe qas dust ; rothie planar, rotating around
Co:-t) Cv—{n“’um!;\’ ‘('0 L(CDM G TJ@*(;P\C{M“’O'S ﬂ‘sk

4) _H'u-lr Covino i buet o cLqus‘,"«)) w +h "\yf(ofm_(uk
6.(301“.\_( wmoleculis ((3 CUy,0H, HCOO0CH, CU, OCH, )
prevaliat along with wore exotie +yps. No qiown monthe
Jube cded

Foimation o‘- Molzeulig = \r\ ?rt\no'us cold eta, BD”\
surfoce C\\.lw«\é"’»l 4 jas -()‘\6(4 C(-LWIS}‘,.) &’O”wacl, [o

Gecretwon \eod 4o lm“ meanHes Tl JVC‘P()(C,L( as

"r fi5tS leOCQ\/\.j ‘I'o L\LSL\ 0bv«r\.Jétu:f O‘{' S‘)lf\,is Sue‘\ aS
wtthenol  +het aree P cuisolg 40( G WeGiwm  qus- ‘)L\as,(,




¢

- 2"__*.-- -

Ql\em\ﬂ'b dhet (Jeeds to wore covahy o7 qanic SpLCLLs -

2. CO . T4y > o= AR(T+1) R= $%+.91 GHz (honew
| THz = D00 GHz
T
(a) V= 115.92 (I~ Jer =~ 7 v (TH2)
2> . 042
0 = QA 1.15%
Note~ onl, Pure cototivnal
- - 10 l.2#4
+conshons son Lyc seUn
fa —= | 1.3490
Considir V= )0 12— 12 l. 505
We ~ 2400 cwv! ‘4= 13 .62l
9= cwe= 7. 2v107% ¢” \S > 1Y |- 333
= 72 THz b =15 |. $53
-1'00 ‘ar&(,

- E /'4
(b) T=302K ?Tz QT+ ¢ j____T

T=1t Er= kBT(T+D = W8 1bx 17
N U261 w lo_llerc&-s \<: \. 38073 x ‘O—-!bm%/K
B= 5.2d1 x 100 ¢~
P, = 33 zxp(—QSQ)/\O'l.qs = 0. 0as5 3~527o

(c) Black body conbovim 15 emited by duct pertiss

VORVIN Arsplaczwnt \aw Mav T = 2.90w 0 ok
C Peok eYWISSton )

l3 -/\W\é)( = o\(’j'y \D?’ nve
v= C =13 i0ix1p Hez = Q. bFx 10 em
*
\D -
(c= 2.493a% 10 ems ') D= 3Lol THz

ln +he voanys -o-\.4 TH2 one can onLS ser Fhe low (H
+ele of Hu vod ation.




T
&

-
,2. a\ Mﬁf 7\,\5.r4uwx 4)<Px-cst>\on :

To = W/,zﬁ e, U/

=0 oﬂ}\.J
N Mg o2 x
/ oo = g v TR PIEDJE,
S Vl NV = 2—5-:]'/1 ET:D 2/MET
=/
PUENAE, = (1) T
v, 0 = A
ki = (2 3/1 ’”ﬂ( B | /g < e “TAE-r
/U /p U< T) ' o
,_——/““'\v—‘___./
o T
oy "
kem= Jam 0 4 y :r_?_'”’,rp_,ﬁi (300\7'
Vs 2 M‘BT) > k6r3.300 T
k(y = 4.agw \0‘1 (3004 3% = 2.2 % \o'(” em’ s~

16 jD COY\S\M\"“( 45 lﬁl Ccn-l'\v\-MD\ASl .
| v o = 1.4 ¥ lO. cm” !
CO\V\‘\'!3 \(L = ale iO(/IU‘ = 217e = L

s-
Me
b ke = K 7 >
) s L R O 4363 x +0. 6200 ] /ULD (B)Y = 1.0x 0 csu-em
-
od= 2.0x [L)-:Nm3
X = /\/‘\)

= 13.40 ("l'LSj) T=10K
\)Qd\(‘bT s
\<Ts :'— \<;(’?—_OLI) \<L_ = 2_[_‘,(‘} °{//,( = .045 « [0-

tm S
\ \ | \
-— = 4 X

= LN -6
M Wp My T \<‘\’S = L.Y4Y3S % |D <m S—’
/U\ = 2 S&ww‘/NA

03 3

A= 2 A = 20x%x\Ww em




(8> Nu= 1.33 LI > A=
- r¢aof My = L Y (54—10.«6(‘-) Mv =0 {AO:}
m - H - 5»0 ,Dj (r/‘DP‘:‘)‘ Q. g - IDCA O (r/“)PC)
— 0.3
L \DPQ {D = (3. Pc
I R
\"\M:Q
¢
ean o T E = “loevy s
\-—__nLel
AE = hy = ~Beoev[ L ‘] = 1020y
- 23
b= Loaoy p “rys L2ev " tB&meivl
< } {r3
I
-V = -2
246 x 1p 5 N = C/V—lalaxlocm::;u(,
Cuvy
e Dopp‘lr‘ Effe .+ cllows ashonomcs
o ¢Ql$4'm5w5“ S‘H\'Gf ¢nd m"(vshl‘a" raai"fa%aw

v

stellge hars o Lroaal
Adue 4, Cépd rotad

(A) Mbsplud, ext

‘Qas\'}\J tell Ndd(ln!j

mc#vow ts

(:QJ For 4 b Ffusy

Ng:ﬂuL”—‘bL

cloud

”\f

no+ L4

vy

3, bu+ asl-'wnomus Can

o

y of &XLF?KV\'\L\CI) ()(4‘\&( L

2
Ou ~ [p cm™2

a9
ewm

{
= LE ox p

L ™

(oPc.



