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ABSTRACT. The formation of neutron s tars in binary systems i s often used to explain 

the nature of spec i f i c radio pulsars and c h a r a c t e r i s t i c s of the pulsar population as a 

whole. We have inves t igated the extent to which such scenarios provide a s e l f - c o n s i s -

tent descr ipt ion of the pulsar population. Using a computer s imulat ion, we modeled 

the evolut ion of the main sequence s t e l l a r population and compared the predicted neu-

tron s tar population to the observed radio pulsar population, focusing our a t tent ion 

on the pulsar v e l o c i t y d i s t r i b u t i o n and the incidence of binary pu l sars . These charac-

t e r i s t i c s r e l a t e very d i r e c t l y to the binary nature of pulsar progeni tors , and are not 

s trongly dependent on models of pulsar magentic f i e l d and luminosity evolut ion . 

The need to reproduce both the high v e l o c i t i e s t y p i c a l of pulsars and the 

low incidence of binary pulsars strongly constrains the formation of pulsars in b i -

nary systems. Unless one assumes that v i r t u a l l y a l l pulsars or ig inate in c lose b i -

nary systems, the observed v e l o c i t y d i s t r i b u t i o n cannot r e s u l t from the disrupt ion of 

binary systems by symmetric supernova explosions; some addi t ional acce lerat ion pro-

cess ( e . g . asymmetric supernova mass e j e c t i o n or asymmetries in pulsar radiat ion) must 

act during or soon a f t er a p u l s a r ' s formation. I t i s pos s ib l e to reproduce the v e l o c -

i t y d i s t r i b u t i o n by assuming that a l l pulsars are born in binary systems with i n i t i a l 

o r b i t a l periods l e s s than about 30 years . However, the predicted incidence of bina-

r i e s i s then too large by more than an order of magnitude, unless one a l so assumes that 

the process of mass t rans fer from the primary to the secondary i s almost always non-

conservat ive , or that the minimum mass necessary for a str ipped helium core to explode 

as a supernova i s larger (over 4M©) than currently be l i eved . Further analyses of the 

radio pulsar population, the X-ray binary population and the abundances of elements 

e jec ted in supernovae should help determine which of these a l t e r n a t i v e s i s most rea-

sonble. Addit ional s tudies of the main sequence s t e l l a r population, accounting more 

accurately f o r evolutionary and observational s e l e c t i o n e f f e c t s , w i l l reduce the un-

c e r t a i n t i e s in modeling the formation of the neutron s tar populat ion. 

I t has a l so been suggested that the observed corre la t ion between pulsar ve-

l o c i t i e s and magnetic moments (see Cordes, these Proceedings) i s induced by the d i f -

fer ing evolutionary paths by which s tars in binary systems form radio pu l sars . Our sim-

u la t ion does not reproduce t h i s corre la t ion , and we do not f ind any paths l i k e l y to pro-

duce low v e l o c i t y , low magnetic f i e l d neutron s tars not in binary systems. 

We are submitting a f u l l descr ipt ion of our model and r e s u l t s to The Astro-

physical Journal. 
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