
a s s e m b l e d f o r a t e s t o f a ful l cell 
o f f o u r m a g n e t s . 

T h e plan f o r RHIC as a w h o l e 
w a s recen t l y r e v i e w e d by a t e c h ­
nical c o m m i t t e e headed by Bill 
W i l l i s o f CERN. T h e r e v i e w w a s 
t i m e d t o co inc ide w i t h the f inal 
p repa ra t i on o f an u p d a t e d p r o p o ­
sal . T h e repo r t o f t h e c o m m i t t e e 
w a s e x t r e m e l y f a v o u r a b l e , s u m ­
mar iz ing the level o f p repa ra t i on 
by s t a t i n g : T h e RHIC p ro jec t is 
n o w techn ica l l y ready t o p r o c e e d 
t o c o n s t r u c t i o n . ' 

Hot little bangs 
W h a t m i g h t happen w h e n t w o 
heavy nuc le i , such as u r a n i u m , 
s m a s h t o g e t h e r at energ ies as h igh 
as t h o s e n o w used b y par t ic le phy ­
s ic is ts — o f t he o rde r o f 1 0 0 G e V 
per nuc leon? 

N o b o d y k n o w s f o r sure w h a t 
w i l l h a p p e n , bu t t he re is no s h o r t ­
age o f o p i n i o n s on w h a t m i g h t 
h a p p e n . T h e s e ideas , and t he t e c h ­
n iques f o r i nves t i ga t i ng t h e m , w e r e 
t he sub jec t o f 'Qua rk M a t t e r 8 6 ' , 
t he f i f t h In te rnat iona l Con fe rence 
o n Ul t ra-Rela t iv is t ic Nuc leus-
Nuc leus Co l l i s ions , he ld f r o m 
1 3 - 1 7 Ap r i l in A s i l o m a r , Ca l i fo rn ia . 
Organ ized by Berke ley , the m e e t i n g 
b r o u g h t t o g e t h e r s o m e 1 6 0 p h y s i ­
c i s t s f r o m the nuc lear phys i cs and 
par t ic le phys i cs subcu l t u res . 

A l t h o u g h the re is p rec ious l i t t le 
da ta o n t hese co l l i s ions o t h e r t han 
a handfu l o f c o s m i c ray e v e n t s , 
th i s has n o t d e t e r r e d theo re t i ca l 
specu la t i on . T h e c o n s e n s u s c o n ­
c lus ion is t h a t if e n o u g h ene rgy is 
p u m p e d in to a nuc leus , no rma l l y 
c o n s i d e r e d as a l oose ly b o u n d c o l ­
lec t ion o f p r o t o n s and n e u t r o n s , 
it w i l l even tua l l y t r a n s f o r m in to a 
c o m p l e t e l y n e w s t a t e : t he p r o t o n s 
and n e u t r o n s w i l l lose the i r s e p a ­
rate iden t i t y and f use t o g e t h e r in to 
t he qua rk -g l uon p l a s m a or ' q u a g -

m a ' . T h e w h o l e Un ive rse cou ld 
have been in such a s ta te a f e w 
m i c r o s e c o n d s a f ter t he initial Big 
Bang , and q u a g m a m a y sti l l ex i s t , 
f o r examp le in t he c o r e s o f neu t ron 
s ta rs . 

Even if syn the t i c q u a g m a can be 
p r o d u c e d , it w i l l no t l ive l o n g , ex­
p lod ing in s o m e 1 0 ~ 2 3 s e c o n d s 
in to severa l t h o u s a n d (for u ran ium 
o n uranium) par t i c les , w h i c h w i l l 
car ry i n f o r m a t i o n t o t he w a i t i n g 
d e t e c t o r s a b o u t the h igh ly t rans ien t 
init ial s ta te . Expec ted s igna tu res 
inc lude an o v e r a b u n d a n c e o f 
s t range par t ic les and f lashes c o n ­
ta in ing severa l hund red p h o t o n s , 
as we l l as f l uc tua t i ons in par t ic le 
dens i t y ( 'hot s p o t s ' ) . Search ing 
f o r t hese e f fec ts in t he c o p i o u s 
debr is m a y no t be easy . 

Late in i ts career , t he CERN Inter­
sec t i ng S to rage Rings w e r e used 
t o s t u d y the co l l i s ions o f h igh ener­
gy a lpha par t ic les (hel ium nucle i ) , 
bu t t hese are t o o l ight t o p r o v i d e 
q u a g m a . H o w e v e r B r o o k h a v e n is 
p repar ing t o acce le ra te ions up t o 
su lphur in the A l t e r n a t i n g Grad ien t 
S y n c h r o t r o n w i t h energ ies up t o 
abou t 15 GeV per nuc leon , wh i l e 
CERN has schedu led the acce le ra ­
t i on o f o x y g e n ions t o 2 2 5 G e V 
per nuc leon . 

W h e t h e r or n o t t hese init ial 
s tud ies see any s igns o f q u a g m a , 
there is a s t r o n g case f o r push ing 
o n t o the u l t ima te c o n d i t i o n s p r o ­
v i d e d by the Relat iv is t ic Heavy Ion 
Col l ider , RHIC, be ing p u s h e d by 
B r o o k h a v e n f o r i ts st i l l vacan t 
tunne l bui l t f o r the Isabe l le -CBA 
p ro jec t (see page 5 ) . 

A RHIC w o r k s h o p w i l l be held 
at B r o o k h a v e n in a b o u t a year , and 
is e x p e c t e d t o ge t t o g r ips w i t h 
des ign ing e x p e r i m e n t s f o r t he RHIC 
p ro jec t . (Those i n te res ted shou ld 
c o n t a c t T . Lud lam at B rookhaven . ) 

From Mike AI brow 

LOS ALAMOS 
Proton milestone 

In D e c e m b e r , t he P r o t o n S t o r a g e 
Ring at t he Los A l a m o s M e s o n 
Phys ics Faci l i ty (LAMPF) p a s s e d 
a ma jo r m i l es tone w h e n it o p e r a t e d 
at up t o 3 0 m i c r o a m p s ave rage 
b e a m cur ren t t o serv ice the expe r ­
imenta l p r o g r a m m e at t he L a b o r a ­
t o r y ' s Neu t ron Sca t te r i ng Center . 

T h e P ro ton S t o r a g e Ring is a 
ma jo r add i t i on t o L A M P F ' s ex is t i ng 
h igh cur ren t p r o t o n l inear acce ler ­
a to r , accumu la t i ng large n u m b e r s 
o f p r o t o n s f r o m the l inac and de l iv ­
er ing t h e m t o t he n e u t r o n genera t ­
ing t a r g e t in in tense s h o r t pu lses . 

Ope ra t i on at 3 0 m i c r o a m p s w a s 
ach ieved by accumu la t i ng 1.5 x 
1 0 1 3 p r o t o n s per pu lse in t he s t o r ­
age r ing at a repe t i t i on rate o f 
12 pu lses per s e c o n d . C i rcu la t ing 
b e a m cur ren t l osses w e r e es t i ­
m a t e d t o be less t han t w o per cen t 
o n the bas is o f b e a m l i fe t ime 
m e a s u r e m e n t s a t r educed repe t i ­
t i on rate and long s t o r a g e t i m e s . 
Losses at ex t rac t i on are at a c o m ­
parable level . 

T h e p resen t a c h i e v e m e n t d e m o n ­
s t ra tes p e r f o r m a n c e at 3 0 per cen t 
o f the des ign goa l (at 12 Hz) and 
has been a c c o m p l i s h e d ear ly in 
the c o m m i s s i o n i n g cyc le . C o m m i s ­
s ion ing w o r k at t he Neu t ron Sca t ­
te r ing Center w i l l con t i nue w h e n 
b e a m r e s u m e s a f ter a s i x - m o n t h 
s h u t d o w n . M a j o r goa ls f o r t he nex t 
phase are t o increase cu r ren t , d e ­
c rease b e a m l o s s e s , and ach ieve 
s tab le use f o r t he n e u t r o n sca t te r ­
ing p r o g r a m . 

Expe r imen ts in p o w d e r d i f f rac ­
t i o n , chemica l s p e c t r o s c o p y , and 
c o n d e n s e d m a t t e r phys i cs are 
u n d e r w a y w i t h s o m e pub l i shab le 
resu l ts e x p e c t e d f r o m p resen t 
d a t a - t a k i n g . 
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