
THE TROUBLE WITH BINARY GALAXIES 

N.A.Sharp 
Kitt Peak National Obse rva to ry 

The s ta t i s t ica l analysis of magn i tude and c e n t e r - o f - m a s s ve loc i t y da ta fo r 
b ina ry ga lax ies will never p rov ide an a d e q u a t e es t imate of the mass within the 
orbi t , and will t h e r e f o r e n e v e r furnish useful in fo rmat ion a b o u t the m a s s - t o -
light r a t ios of ga laxies . There are t h r ee main r e a s o n s . Firstly, it is v e r y difficult 
t o find a sample which is b o t h ob j ec t i ve ly s e l e c t e d and dynamica l ly i so la ted , and 
in t h o s e c a s e s with o b v i o u s tidal d i s to r t ions it is n o t c l ea r which two po in t s of 
the c o n f u s e d sys t ems c a n b e t aken to b e the c e n t e r s of mass . S e c o n d l y , t h e r e 
a re severa l different ways to p r o d u c e a mass e s t ima to r f r o m the avai lable data , 
and it is n o t c l ea r which e s t ima to r c o r r e s p o n d s m o s t c lo se ly t o what is no rma l ly 
t h o u g h t of as the gravi ta t ional mass of the sys tem. Finally, t h o s e m a s s 
e s t ima tes which inc lude it as a var iable d e p e n d qui te s t rong ly on the orb i ta l 
e c c e n t r i c i t y , and any analysis m e t h o d is necessa r i ly least sens i t ive t o jus t this 
pa r ame te r . There fo re , var ia t ion even within a s ingle e s t ima to r is b o t h 
c o n s i d e r a b l e and only weakly c o n s t r a i n e d . 

In addi t ion, t he r e a re subs id ia ry obse rva t iona l p r o b l e m s . The c o m p a r i s o n 
b e t w e e n da ta f r o m different o b s e r v e r s d e m o n s t r a t e s tha t op t i ca l redshi f t s a re 
n o t known a c c u r a t e l y e n o u g h to pe rmi t a be l ievable analysis , even were s u c h a 
thing poss ib le . (A s e c o n d a r y resul t is tha t the c l a imed 72 k m s - 1 pe r iod ic i ty , 
a l though p r e s e n t in the da ta with high s ta t is t ical s igni f icance , c a n n o t b e a 
p r o p e r t y of the phys ica l pai rs themse lves , and mus t be s o m e kind of a r t e fac t . 
Regre t tab ly , this a p p r o a c h p rov ide s n o c lues as to jus t what c o u l d b e caus ing 
s u c h an unusual e r ro r . ) Al though ve loc i t i e s der ived f r o m rad io o b s e r v a t i o n s a re 
m o r e a c c u r a t e , samples of r a d i o - o b s e r v e d b inar ies have o t h e r s e r i ous p r o b l e m s . 
Pairs with angular s epa ra t i ons less than the b e a m size mus t b e s e p a r a t e d in 
v e l o c i t y by m o r e than the i r m e a n v e l o c i t y width to b e u n a m b i g u o u s l y r e so lved . 
The o t h e r u n c o n f u s e d pai rs a re t h o s e s e p a r a t e d by m o r e than the b e a m size . 
However , s i nce su rveys a re a lmos t always flux l imited, this angular r e s t r i c t i o n 
i n t r o d u c e s a s t rong c o r r e l a t i o n b e t w e e n the l inear s epa ra t i on and the a b s o l u t e 
luminosi ty . These two ex t r a s e l e c t i o n effects a re difficult t o i n c o r p o r a t e in to 
any m e t h o d of analysis . 

Quo ted va lues of m a s s e s and mass - to - l igh t ra t ios fo r b inary ga laxy samples a re 
n o t re l iable e s t ima tes of the real phys ica l p r o p e r t i e s of the sample . However , 
t h e y are a c c e p t a b l e as ways of i n t e r c o m p a r i n g different s tudies , as long as the 
s a m e e s t ima to r is used in e a c h c a s e . It is ve ry impor t an t to b e aware of the 
la rge d i f fe rences c a u s e d s imply b y using different déf ini t ions. If, a t s o m e fu ture 
t ime, s o m e m e m b e r s of any sample c a n be s tud ied in a way which gives 
u n a m b i g u o u s phys ica l masses , then , and on ly then , c a n the s ta t i s t ica l resu l t s b e 
c o r r e c t l y no rma l i zed . S u c h phys ica l ly meaningful resu l t s c a n b e de r ived b y t he 
care fu l dynamica l s imula t ion of pai rs fo r which b o t h k inemat ica l and 
m o r p h o l o g i c a l da ta are avai lable. This is a m u c h b e t t e r way t o use b ina ry 
ga lax ies t o s tudy mass d i s t r ibu t ions , and m o r e obse rva t i ona l effort shou ld b e 
e x p e n d e d in this direction' . 
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