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1. INTRODUCTION 

High v e l o c i t y molecular outflows with bipolar morphology are detected 
in assoc iat ion with young s t e l l a r objects within dense i n t e r s t e l l a r 
clouds. Recent observations suggest that the flow could be "confined to 
a r e l a t i v e l y th in , swept-up she l l surrounding an evacuated wind cavity" 
( 1 ) . A she l l structure character i s t i c of the wind-cloud interact ion had 
been predicted in e a r l i e r theoret ica l works (see for instance ( 2 ) ) . More 
recent ly , models with d i f f erent (not shel l-shaped) geometries were pre-
sented, e .g . ( 3 ) . 

An evaluation of l ine p r o f i l e s of the high v e l o c i t y molecular gas 
at d i f f erent angular resolut ions could allow comparison with observa-
t ion , and help choosing between d i f f erent models. We present prel imina-
ry data with reference to the she l l model suggested by Barrai and Canto 
( 4 ) , which gives an e x p l i c i t descr ipt ion of the v e l o c i t y f i e l d along the 
she l l and allows a simple evaluation of the in tens i ty d i s t r ibut ion along 
the shocked surface. 

The model contains several s implifying assumptions: the system i s 
considered to be in a steady s t a t e , and "pressure driven"; we are pre-
sently studying the time evolution of a thin she l l in more general 
terms. 

2 . NUMERICAL CODE AND RESULTS 

Using the Barrai and Canto model we compute the shock surface configura-
tion for arbitrary angles of the polar axis with the l ine of s ight . The 
code makes use of a (90x180) matrix with steps of 1 degree in la t i tude 
and 2 degrees in azimuth. The gas emiss iv i ty i s estimated by the equa-
t ion 

L = (constant) χ L s h o c k χ χ J m a x (1) Jmax 
/ /••» \ 2 

3 V(r/B)
2 

where: L g h o c k = pv , <j>b e a m = ( 1 / 2 ) (antenna beam pat t ern ) , j m a x = 
= pc (mass mixing, ( 5 ) ) . The code computes the l ine structure at each 
point of the array by using Eq. (1) for the in tens i ty , evaluates the l i 
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ne-o f - s ight v e l o c i t y component for the l ine center, and estimates the 
l ine width resu l t ing from turbulence in the region of mixing. 

The turbulent v e l o c i t y width A v t u r D i s the main source of uncertain 
ty in the computation. We consider two cases: ( a ) A v t u r b = v g / 8 , 
(b)Avturb = v

s / ^ ( v

s ^ s ^ e m e a n square post-shock v e l o c i t y ) . A l l l ine 
p r o f i l e s are normalized over the number of points considered. The mini -
mum beam amplitude contains more than 200 po ints . Our code cannot be u-
sed for estimating the luminosity very c lose to the s t a r , where the r e -
la t ion for L shoçk w o u l d e^ v e a n u n r e a l i s t i c a l l y high emiss iv i ty . Our 
unit of length i s the scale fac tor R 0 (the shock radius at 6 = 0 ) ; we 
assume a terminal wind v e l o c i t y v Ä = 100 km/sec. Some resu l t s are pre-
sented in Fig . 1 . 

One can see a double peak i s present for the lower value of the 
turbulent v e l o c i t y (of order 15 km/sec) . The structure i s in reasonable 
agreement with observations of Mon R2 (see ( 1 ) ) . A detai led comparison 
with observational data i s in course. 

STRUCTURE OF THE BIPOLAR OUTFLOW POSITION-VELOCITY MAP 
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Fig. 1. (a) A typica l b ipolar outflow having polar axis along the b i -
s ec t r ix of the f i r s t octant , (b) Pos i t i on -ve loc i ty map for A v t u r l D = v s / 4 . 
(c) The same, for A v t u r b = v g / 8 . (d) Observational pos i t i on -ve loc i ty 
map of the outflow source Mon R2. 
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