V. 2 4O km o
Nl 7 e Rkt ortlinsiakis : |
=2-_Ype. . of fas ,of eissocali shocks

j H- ; ; : TII. g i SN :
[ i R ® ( 2
e 7 SR : ‘.
=5 okl N llsidlly 1, 1 formabian |
meleculas paised fonised © 1 Sed |- bhen - 5
R > = L, 7 1O OoH WO ., =
A B T Uy Rt 4 o
: [ CO
e =il uu L# | ; .r. ,..._ )
| ! b
- *— 2 ._4dﬂm'-nn,n't ——1
PV e € P- B despect
2
THE) Mo 'OSGET&) It swo  Soo 10O
N, Cen?) O ~g? e g

o i.ﬂLFFIE.I'ﬂ.nk J::ruluchﬁn of 1R{F[R liae esmission
mosk tnu-ar UWW— ari.:ms —> FIR t:nntthuuh

- % £100 kmsT = no omisal

won Precursor



C- EIEL EL@L["J&

|

L ] . l’ =

. - . l - -

§+ A A :hﬁindplnmm
I
|
l .
locs {.:n.j l Hﬁl‘ P““‘Q E=O

o s N et t 1ons + €&
-, -— - ——t= - I"Il..u.l'.'l‘l..‘ﬂ
%,, A nNON AN AANANAN AN AA
l 50 ]
s | . _-..J 4 - ——
—_—
shock



_gca Da&j&tﬁt E.'E._=

\, ".::'lr\nc.k IS Mur:.L\ broo,o!ﬂ_r

2, HE.-UEI:I\A + toﬂlfg eCcowr Et;‘ﬂulbmﬂ_ms.l?t

> shock is  coolec

r__t‘?rr)u.u.“?l 2000 K]
3. Molecules ok clu(:rny:.d

—_ {"a..clin..{:ﬂ_ &.u.'th? lm.ré‘? in Mﬂlﬂm{ﬂ-{ 'fn.z,g

& W,

b Tnb.rtat;n ::_me'%['.‘t OcC WS 1N G‘oni‘
<) /
- ma‘rm;o(mu.. MnL:.cmluf ’34-5-

e 0L — OH—=H_, O



T
—
3

r
(o

—)
| O

AN ShoCEY S heoc
4u - ‘_I_* 1 ¥ ] L] L] T | T T T I T T ™
: il \ 3000
oo S ; . ?
w 30 |- iy e v,=40kms-'
5 2 2 \ 1 4
— : i l' n,-lﬂ' em-® "_ = T(K_)
R S ;
A ~; -
C] H 3 - 1000
U :
: i 3 i .1! g, lia SRS I g e
S S R | 4
— 0 il )
L T
[ - H i 0
gl s 428
E I )
N B \ . —
= \ { =
= 4 ) 1745
- \ |73
@ L
~ =f \ \ -1 =6
RSO 1 W Sy Sl (S VP
0 2 4 6 8

Distance [10'® em)]

FiG. 1.—Shock profiles for a 40 km s™! MHD shock propagating in gas of
preshock H; density 10° em ™3, and with a preshock magnetic field of 447 uG.
The upper panel shows the flow velocities of the neutral fluid (v,) and the
ionized fluid (v) and the temperature of the neutral fluid (7)) as a function of
distance through the shocked region. The lower panel shows the abundances
of the species O,, OH, H,0, and H [expressed relative to H nuclei in the case
of H atoms (right axis) and relative to O nuclei not locked in CO in the case of
0,, OH, and H,0 (left axis)].
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FiG. 4—Line emission from a 40 km s~ ' MHD shock wave propagating in
gas with preshock density 10 em ~* and with a preshock magnetic field of 447
#G. Results are shown lor rotational and ro-vibrational transitions of H, (top
panel), rotational transitions of '*CO and '*CO (second panel), rotational
transitions of H,O (third panel), and rotational transitions of OH (bottom
panel). Also shown are the total fluxes in the "*CO v = 1-0 and v = 2-0
vibrational bands near 4.6 ym and 2.3 um (solid lines) and the v = 2-1 vibra-
tional band near 4.6 um (dotted line) and in the v, H,O vibrational band near
6.2 pm (solid line).
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Fig. 2a and b. Fractional abundances, relative to ny = n(H) + 2n(Haz),
of a Si- and b O-bearing species for the same model as in Fig. 1.
The elemental Si is confined to the cores of the (charged) grains in
the preshock gas and is released into the gas phase, within the shock,
through sputtering by heavy neutral species .
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F. Gueth et al.: 510 shocks in the L 1157 molecular outflow 203
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Fig. 5. High-resolution images of the molecular emission through the blueshifted lobe of the L 1157 molecular outflow. a Integrated COJ = 1 —10
emission (see Fig. | and 4). Resolution is 3.6” x 3", b Integrated Si0 J = 2— 1 emission (see Fig. 4). Resolution is 2.8" x 2.2". ¢ Integrated

NHa(3,3) emission (from Tafalla & Bachiller 1995). Resolution is 5.8" x 5.1". d Hy v=1-0 ${1) + continuum emission ( from Davis & Eisldffel
1995). Resolution is around 1.5". The strong point-like emission at the southern edge of the map is a field star,

Guebh ol 14948
Avh 233 297



cO \~O ccnkmrs. SO 2-1 cgn‘cnurg
T 9 Y T ' y ¢ ]

!

[ R—_—

%f‘ﬁ:( sEl & W, + conb.

BE*D1" 30"

II..I S ; A _.:;',: .::rf II::.:':: o - - :l
58*%01'00" ("\f | =
. g A | | L= L,

20"38™12% 20"32™oe% 20"3a™12% 20"38™08"0

Fig. 6. Overlay of the Hz v=1-0 S(1) + continuum emission in
greyscale (from Davis & Eisloffel 1995) and the COJ = 1 — 0
(left) and S10 J = 2 — 1 (right) integrated emission in the S2/S3
region. The dashed line is the axis of the C2 cavity indicated in Fig. 4.
= e 3 Gueth bal G‘Hﬁ')



SO[s0,

104 ' : y v K
H.O

105 |
1500

106 : OH

107 |
* 1 1000

(1) L

n{X)/n {Hz:'

10°% :

107 |

3 200
].EI-IB

lﬂ"l! M“I i. = P R TN T T T T N o s & .--.--.-.. u
104 102 102 5 10! 100 10!
L

10

10°7

10 g

(3 L

a(X) /n (H,)

10710 |

lu-“ .I: 2 "‘ 2 - " o ] n,
1074 103 10 10! 10° 10}

Figure 3. Fractional abundances of OH, H,O, SO and SO, for the
reference model, whose neutral temperature profile is also given.
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Figure 4. Fractional abundances of the principal sulphur-bearing
species, for the reference model.

Pacaw dos Foraby of .| (49 3)



G3URF +0.2  “Candy’




G349 73 0.2

OH 1667 MH3




&?3sS.\-0.S + Saake

&::lt_n:{tt L*? \
IRAS u,LrL; o ASS,






Summwg

*&;FEE;EE trans. VCGU‘['{,) u.s'hn.}.' = li'\'.q, njaaml.‘ 'L\-
H,© 6~ Sy 22 OH masess woaker

SO 2 -\ 26 < ﬁfu't'h.r.ns nct‘n..in:. 2 5l7rﬁqrtr'
ﬁkad:i

SO ?)1- 2. qq?} 50.‘ fhu..f ﬂ."\IM’\EEf" -
°0, SurZea 10k X-I‘h? induced dusseciation

csS 2| 9%.0 A 10%enm?
HCO+ | -O B_.2 e niia..l:ian [tULl
HcN \-O €E.6 N lec.m"""

¥ SNR-—::(MJ intarg&iana e e %noo‘ E:a.r.éq.bs
— OH (1720 MH2) masers

- I)f‘e.\t'm JL!:“ CS Hr;-r_.?!’ HCN SO OH
Ha
- Many are disbunb = 30" Reld ofF view
is ol
WwW2<L
E.ﬂ.miif

= oW =N



