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1. Introduction 

I t i s current ly be l i eved that Herbig-Haro (HH) o b j e c t s are a 
consequence of a h i g h - v e l o c i t y (up t o a t l e a s t 200 km β""1) outflow o f 
mater ia l from a young embedded s t a r . These flows can of ten be detected 
by deep observations o f o p t i c a l emission l i n e s using CCD cameras. 

We obtained deep f i l t e r e d CCD images o f s i x southern s t a r forming 
regions containing HH o b j e c t s with the aim o f detect ing any ionised 
outf low which may be present . The f i l t e r s used were centered on the 
Η α emission l i n e (X6563&.) and the combined [Ο I ] l ines at 
λλ63θθ and 6363Ä, s ince they are amongst the s trongest observed from 
HH o b j e c t s . Infrared observations from the IRAS point source catalogue 
were used t o search for evidence of an embedded protostar powering 
these HH o b j e c t s . 

2 . Discussion 

HH 46 /47 l i e within the Bolt Globule ESO 210-6A and are assoc iated 
with a w e l l col l imated o p t i c a l outflow showing evidence of b i p o l a r i t y 
(Dopita, Schwartz & Evans 1 9 8 2 ) . Our [Ο I ] image shows the j e t 
s tructure w e l l , s ince H a ^ p n a emisson from the g lobule edge i s not 
present . The exc i t ing s t a r o f t h i s outflow has a bolometric luminosity 
o f 20 L 8 o l a r , based on a dis tance of 450 pc . 

The H a l p ^ a image o f HH 5 2 , 5 3 , 54A-E and 54X (Chamaeleon T2 
a s s o c i a t i o n ) shows that HH 54 has an extended complex morphology and a 
f a i n t fi lament extending towards HH 54X. As can be seen from Figure l 
HH 5 2 / 5 3 are extended in the d i rec t ion of HH 5 4 , suggesting a pos s ib l e 
a s soc ia t ion . A weak IRAS point source i s s i tuated near t o the eastern 
edge of HH 5 4 . This source i s confirmed by IRAS AO data and another 
source i s found t o the eas t o f HH 52 ( s e e Figure 1 ) . 

HH 56 and 57 are assoc iated with the small dark cloud 
Sandquist 178 in the Norma T l a s soc ia t ion . A recent ly brighten s t a r , 
ident i fed as a PU Orionis o b j e c t , has appeared 20" W of HH 57 (Graham & 
Frogel 1 9 8 5 ) . Our H a l ^ n a image c l e a r l y shows that t h i s new objec t i s 
assoc iated with HH 57 , and has no connection with HH 5 6 . 
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Two IRAS point sources l i e within the bounds of t h i s image: the FU Ori 
o b j e c t s l i e s a t the edge o f the error box for one of these , the second 
l i e s t o the S o f HH 5 7 . Their luminosi t ies are 125 and 35 I ^ o i a r 

r e spec t ive ly , based on a distance o f 700 pc (Graham & Frogel 1 9 8 5 ) . 
IRAS addi t ional observations show that t h i s f i r s t source i s indeed the 
FU Ori o b j e c t , the l i k e l y driv ing source for HH 57· 

The H a l ^ n a image of HH 100 shows the extended nature of t h i s 
ob jec t and a l s o shows a fa in t fi lamentary structure directed towards 
HH LOI. The H a ipha image o f HH 101 shows a s p i r a l s tructure t o i t s 
emission knots , enveloped within a f a i n t cone- l ike emission feature 
pointing towards HH 100. The morphological p icture indicates that 
these two sources are l inked, a view a l s o supported by the proper 
motion s tudies which indicate that HH 100 and 101 are moving away from 
the l i k e l y exc i t ing s t a r HH 100/IR. 

The three images containing HH 48 , 4 9 / 5 0 and 51 (Chamaeleon T l 
a s s o c i a t i o n ) a l l su f fer some spurious r e f l e c t i o n s caused by the 
t e l e scope , making i t d i f f i c u l t t o detect any fa in t j e t - l i k e s tructure . 
HH 48 appears s t a r - l i k e and i s detected as a point source by IRAS. 
There are no near-by IR sources in the v i c i n i t y o f HH 4 9 / 5 0 and 5 1 . 
HH 55 (Lupus 2 dark c loud) appears s t a r - l i k e and shows no evidence for 
any j e t a c t i v i t y . A T-Tauri s tar RU Lup l i e s 2 arcmin t o the SW and i s 
the only IRAS source in the v i c i n i t y , thus suggesting i t i s the l i k e l y 
exc i t ing s t a r for HH 5 5 . 

FIGURE 1 . H a image of HH 5 2 / 5 3 / 5 4 : crosses denote IRAS sources. 
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