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A new c a n d i d a t e f o r t he d a r k m a t t e r o f t he u n i v e r s e i s s t r a n g e m a t t e r . 1 

T h i s s u b s t a n c e c o n s i s t s o f r o u g h l y equa l numbers o f u p , down and 
s t r a n g e q u a r k s c o n f i n e d i n a q u a r k p h a s e w h i c h i s c o n j e c t u r e d to have a 
l o w e r e n e r g y pe r b a r y o n number t h a n o r d i n a r y n u c l e i . S t r a n g e m a t t e r i s 
a b s o l u t e l y s t a b l e , has a d e n s i t y comparab le to t h a t o f n u c l e i and can 
e x i s t i n lumps r a n g i n g i n s i z e f rom a few f e r m i s t o ~ 10 km. I f i t i s 
d i s t r i b u t e d i n s p a c e i n lumps l a r g e r t han - 1 cm, i t c o u l d c l o s e the 
u n i v e r s e w i t h o u t e v e r e n c o u n t e r i n g t he e a r t h and wou ld be a s t r o n o m i c a l -
l y u n o b s e r v a b l e . 2 

A lump o f s t r a n g e m a t t e r c o n t a i n s o r d i n a r y q u a r k s ( u p , down and 
s t r a n g e ) and g l u o n s p l u s a sma l l component o f e l e c t r o n s to g u a r a n t e e 
c h a r g e n e u t r a l i t y . The h a d r o n i c m a t e r i a l i s i n a " q u a r k p h a s e " i n 
w h i c h n u c l é o n s and mesons do n o t e x i s t and t he q u a r k s a r e f r e e t o roam 
w i t h i n t he l u m p . 3 W i t t e n 1 s u g g e s t e d t h a t t h i s fo rm o f m a t t e r c o u l d be 
a b s o l u t e l y s t a b l e . A d e t a i l e d s t u d y 3 has shown t h a t w i t h i n the u n c e r -
t a i n t i e s i n h e r e n t i n a s t r o n g i n t e r a c t i o n c a l c u l a t i o n , t he e x i s t e n c e o f 
s t a b l e s t r a n g e ma t t e r i s r e a s o n a b l e . 

W i t t e n 1 a l s o o u t l i n e d a s c e n a r i o f o r t he p r o d u c t i o n o f s t r a n g e 
m a t t e r i n t he e a r l y u n i v e r s e . The p r o d u c t i o n o c c u r r e d when the 
u n i v e r s e c o o l e d t h r o u g h t h e QCD p h a s e t r a n s i t i o n a t a t e m p e r a t u r e T c 

( r o u g h l y , 1 0 0 - 2 0 0 M e V ) . W i t t e n ' s s c e n a r i o h a s been c r i t i c i z e d 1 * , bu t 
t h e p h y s i c s i n v o l v e d i s s u f f i c i e n t l y complex t h a t a c l e a r d e t e r m i n a t i o n 
o f t he outcome o f t he QCD p h a s e t r a n s i t i o n i s u n l i k e l y to a p p e a r s o o n . 
We a v o i d e d t h e s e u n c e r t a i n t i e s by e x a m i n i n g t h e f a t e o f lumps o f 
s t r a n g e m a t t e r a t t e m p e r a t u r e s below 100 M e V , a s s u m i n g t h a t s t r a n g e 
m a t t e r i s fo rmed d u r i n g t he t r a n s i t i o n . 

The s t r a n g e ma t t e r e f f i c i e n t l y e v a p o r a t e s n e u t r o n s and some p r o t o n s . 
The e v a p o r a t i o n r a t e i s v e r y e f f i c i e n t , b e i n g l i m i t e d p r i m a r i l y by t he 
r a t e o f h e a t i n g by thermal n e u t r i n o s . We a r e a b l e to s t r o n g l y c o n c l u d e 
t h a t a lump o f s t r a n g e ma t t e r can o n l y s u r v i v e i f i t s b a r y o n number 
A > 1 0 5 2 . 

T h i s number i s l a r g e i n an i m p o r t a n t s e n s e c o s m o l o g i c a l l y . I f we 
assume the u n i v e r s e i s c l o s e d by b a r y o n s i n e i t h e r t he s t r a n g e o r 
normal p h a s e , then the mean b a r y o n number i n t he p a r t i c l e h o r i z o n a t 
t h e s e e a r l y epochs i s - 1 0 5 5 ( 1 M e V / T u ) 3 . A t T u = 50 MeV t h i s number 
i s ~ 8 χ 1 0 1 * 9 , much s m a l l e r t h a n t h e minimum b a r y o n number o f a lump 
w h i c h c o u l d s u r v i v e . T h i s means t h a t t he p r o c e s s t h a t l e a d s to t he 
f o r m a t i o n o f s t r a n g e ma t t e r lumps must i n v o l v e l a r g e p e r t u r b a t i o n s i n 
t he b a r y o n number on t he h o r i z o n s c a l e . A mechan ism f o r p r o d u c i n g t h i s 
p e r t u r b a t i o n i s no t known to u s . 
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