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ABSTRACT. In the CO(J=3-2) l ine we observe a bipolar outflow in V645 
Cyg. The physical properties of the neutral flow gas and i t s geometry 
put new constraints on the structure of th i s YSO. 

INTRODUCTION 

V645 Cyg (AFGL2789) i s one of the few young s t e l l a r objects (YSO's) which 
can be studied at many wavelengths. The v i s i b l e object shows a s t a r - l i k e 
knot (NO) and a few nebulae fi laments (N1 ,N2 . . ) . I t s spectrum i s l ike a 
Herbig-Ae s t a r , with displaced absorption at v e l o c i t i e s up to -340 km/s 
(LSR) and strong emission l ines some of which show P-Cyg p r o f i l e s ; i t r i -
ses s teeply longward of 1 urn, H I IR emission l ines and the 10 ym s i l i c a t e 
absorption are observed. H 2 O maser emission ar i ses exact ly from the po-
s i t i o n of NO. Radio continuum measurements gave only upper l imi t s at 5 
and 15 GHz. The distance of V645 Cyg, the nature of the central s t a r , and 
the physical conditions in i t s environment have remained controversial . 
Associated with V645 Cyg i s a molecular cloud (Harvey & Lada 1980) . To 
invest igate the d i s t r ibut ion and kinematics of the molecular gas c lo se ly 
surrounding V645 Cyg, we performed CO(J=3-2) sub mm l ine observations. 
We b r i e f l y present here some main implications of our work (detai led dis-
cussion and f igures in Schulz et a l . 1987) . 

OBSERVATIONS 

The map of 25 CO(J=3-2) spectra ( 2 f x 2 f ; 20" spacing, beam 26") was ob-
tained during 1 7 - 2 4 Apri l 1984 at the Mult iple Mirror Telescope on Mt. 
Hopkins, Arizona, which was used as a phased sub mm array. The antenna 
temperatures are accurate to ± 10 %. The spectra show a l ine core compo-
nent of gaussian shape at a v e l o c i t y of - 4 4 . 3 ί 0 .1 km/s (LSR) and high-
v e l o c i t y wings ranging over ± 15 km/s and extending over an area of 1 f x l 1 

centered on V645 Cyg. Red^shifted and blue^shifted emission are s p a t i a l l y 
displaced by 20" at a pos i t ion angle of - 2 5 ° ί 15° which i s about perpen-
dicular to the opt ica l po lar izat ion vectors of NO and Nl (Cohen 1977) . 
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DISCUSSION 

Derived propert ies of V645 Cyg depend on the dis tance . The kinematic d i -
stance i s not r e l i a b l e because of deviations from c ircu lar motions in the 
Perseus arm of our galaxy. Chavarria et a l . (1986) have determined the 
distances of many H I I regions in th is area and re lated them to their 
v e l o c i t i e s ; from this ana lys i s , at 1** = 9 4 . 6 ° and v-̂ gp = -45 km/s we 
obtain a distance of 3 . 0 ί 0 . 5 kpc for V645 Cyg which we adopt hereafter. 

The v i s i b l e spectrum indicates a strong wind, with no evidence for a 
hot 0-type photosphere. The absence of not iceable radio continuum emis-
sion implies that the central star has not developed a photoionized ne-
bula. In the (H-K)/(K-L) two-colour diagram V645 Cyg i s located in the 
region of the extreme Herbig-Ae/Be s tars (Goodrich 1986) . The IR emission 
l ine spectrum (see McGregor et a l . 1984) i s s imi lar to those of many 
other objects regarded as pre-main-sequence s t a r s . A l l th is gives e v i -
dence for V645 Cyg being a very young o b j e c t . I t s t o t a l luminosity i s 
4 . 5 χ 10*4 L Q (3 kpc d i s t . ) . 

The 10 urn s i l i c a t e absorption implies an Ay ( s tar ) of at l eas t 10 mag to-
wards the observer, much more than determined for NO and the other f i l a -
ments. The opt i ca l spectra and the po lar i sa t ion suggest that a l l v i s i b l e 
features must be regarded as r e f l e c t i o n nebulae and, according to very 
recent data by Goodrich (1986) and Solf (pr iv . comm.) have embedded knots 
of shock-ionized l ine emission. 
The flow i s only poorly col l imated. From our CO(3-2) map, we can derive 
parameters for the outflow gas assuming 1.) thermalized CO emission, 2 . ) 
Τ β χ between 20 and 100 K, 3 . ) the outflow region being a cube of 1 1 on 
each s ide , 4 . ) CO abundance of \0~k. Then, the to ta l mass of the outflow 
gas i s Ttt- 77Kq; i t s mechanical luminosity (3L@) i s small; the corres -
ponding momentum transfer r a t e , nevertheless , i s c lose to the value de-
rived for the s t e l l a r wind (Kwok 1981) using the expansion v e l o c i t y of 
330 km/s of Humphreys et a l . ( 1 9 8 0 ) ; hence, the ionized s t e l l a r wind may 
in fact be capable of driving the outflow and we do not have to assume 
an addit ional component to the wind. 

We are not yet able to derive a unique model for V645 Cyg: The outflow 
seems to define a projected preferent ia l a x i s ; from the Ay values for 
the central star and for the nebulae, one f inds an anisotropic dust d i s -
t r ibut ion . But the var ie ty of features with d i f ferent high and low v e l o -
c i t y components leave some confusion about the true geometry. Part icu-
l a r l y , the fact that b lue-sh i f ted v i sua l emission i s located on top of 
red-shi f ted molecular gas s t i l l needs a comprehensive explanation. 
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