
LEAR looks ahead 

The beam switchyard at CERN's LEAR Low 
Energy Antiproton Ring. Ideas for the future 
of the very popular LEAR project were aired 
recently at a meeting at Tignes in the French 
Alps. 
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F r o m 19 t o 2 6 January in T i g n e s 
in the French A l p s , 1 8 0 m e m b e r s 
o f CERN's n e w e s t phys i cs c o m m u ­
n i ty m e t t o r e v i e w p r o g r e s s and 
d i scuss p lans f o r t he f u tu re . T h e s e 
phys i c i s t s use the LEAR l o w ener­
gy a n t i p r o t o n r ing w h i c h c a m e in to 
ac t i on in 1 9 8 3 and w h o s e un ique 
l o w energy b e a m s have a t t r a c t e d 
an unan t i c ipa ted level o f pa r t i c ipa ­
t i o n f r o m all ove r t he w o r l d . 

In February 1 9 8 4 , c o n s t r u c t i o n 
began f o r CERN's n e w A n t i p r o t o n 
A c c u m u l a t o r (ACOL) , w h i c h w i l l 
c o m p l e m e n t the p resen t A n t i p r o ­
t o n A c c u m u l a t o r ( A A ) r ing . A C O L 
is des igned t o p r o v i d e a t e n f o l d 
increase in the rate at w h i c h t he 
p rec ious a n t i p r o t o n s can be c o l ­
l ec ted (6 x 1 0 1 0 par t ic les per hour) . 

T h e T ignes m e e t i n g inc luded 
r e v i e w s o f t he mach ine s ta tus in 
and a round LEAR. Roy Bi l l inge 
k i c k e d o f f w i t h a genera l su r vey 
o f CERN's a n t i p r o t o n fac i l i t ies , and 
Ei f ion J o n e s f o l l o w e d up w i t h a 
p r o g r e s s repor t o n A C O L . C o n ­
s t r uc t i on shou ld t a k e a t o t a l o f 3Vi 
years and ins ta l la t ion a fu r the r 
e ight m o n t h s , so t ha t t he mach ine 
in schedu led t o be ready in 1 9 8 7 . 

A t t e n t i o n t hen t u r n e d t o LEAR 
i tsel f . Pierre Le fevre c o v e r e d t he 
cur ren t s ta tus o f t he m a c h i n e , 
wh i l e Daniel S i m o n dea l t w i t h t he 
expe r imen ta l areas. A t t he m o ­
m e n t , LEAR e x p e r i m e n t s are c o n ­
f i ned t o t he S o u t h Hall at t h e CERN 
P ro ton S y n c h r o t r o n (wh i ch dece l ­
e ra tes the a n t i p r o t o n s pr io r t o i n ­
j ec t i on in to LEAR). T o sa t i s f y t he 
b ig in te res t in LEAR, add i t i ona l 
beaml ines cou ld be p r o v i d e d in 
t he S o u t h Hal l , and users are h o p ­
ing t o gain a f o o t h o l d in o the r ex ­
pe r imen ta l areas. 

Dieter M 6 h l desc r i bed t he t e c h ­
nical a s p e c t s o f f u tu re LEAR o p ­
t i o n s such as in ternal t a r g e t s , c o -
ro ta t i ng b e a m s o f nega t i ve h y d r o ­
gen ions and a n t i p r o t o n s , co l l i d ing 

p r o t o n and a n t i p r o t o n b e a m s , and 
add i t iona l a n t i p r o t o n dece le ra t i on , 
and f o l l o w e d up w i t h a des ign f o r 
a s u p e r c o n d u c t i n g 'Supe r -LEAR ' . 

Other t a l ks c o v e r e d c o n t r o l and 
d iagnos t i c s y s t e m s , coo l i ng o f cir­
cu la t ing b e a m s (w i th i l lus t ra t ions 
f r o m o the r coo l i ng r ings) and ideas 
f o r coo l i ng and dece le ra t ion o f t he 
ex t r ac ted b e a m . 

A f t e r t he dai ly ra t ion o f mach ine 
s e s s i o n s , a t t en t i on t u rned t o t he 
w i d e va r ie ty o f phys i cs w h i c h has 
a t t r ac ted s o m a n y users . 

T h e f i rs t phys i cs sess ion w a s 
g iven ove r t o nuc leon-an t inuc leon 
in te rac t ions . A s we l l as the i m p o r t ­
ant and st i l l largely unexp lo red area 
o f par t ic le -ant ipar t ic le ann ih i la t ions 
at l o w ene rgy , ta l ks c o v e r e d r e s o n ­
ance sea rches , p r o t o n - a n t i p r o t o n 
a t o m s , sp in e f f ec t s , e last ic sca t ­
t e r i n g , and the poss ib i l i t y o f i n t ro ­
duc ing t he a d d e d a t t rac t i on o f an t i -
neu t rons . 

T h e s p e c t r o s c o p y sess ion c o v ­
ered the m e s o n s e x p e c t e d t o be 
access ib le in p r o t o n - a n t i p r o t o n 
ann ih i la t ions at LEAR and Super -
LEAR energ ies . N e w e f fec ts are 
o b s e r v e d at LEAR in m e s o n p r o ­
duc t i on m e c h a n i s m s f r o m annih i ­
la t ions at res t , bu t so far the re is 
no c o n f i r m a t i o n o f ' b a r y o n i u m ' 
s t a tes ( n a r r o w resonances seen 
on ly in annih i la t ion) . Exper imen ta l ­
is ts are keen t o d ig deeper in to 
t he r ich m e s o n g o l d mine o f ann i ­
h i la t ion , l o o k i n g f o r g luebal ls 
( m e s o n s m a d e o f g luons rather 
t han qua rks ) , hyb r i d q u a r k / g l u o n 
m e s o n s , and b a r y o n i u m , us ing 
n e w d e t e c t o r s and n e w ap ­
p r o a c h e s ( c o m p a r i s o n o f d i f fe ren t 
angular m o m e n t u m s ta tes in ann i ­
h i la t ion at res t , j e t t a r g e t s , po la r i ­
za t ion e x p e r i m e n t s , e tc . ) . T h e re­
cen t i nves t i ga t i on o f c h a r m o n i u m 
(cha rmed quark -an t iqua rk s ta tes) 
at t he ISR us ing a gas je t t a rge t 
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g i ves s u p p o r t t o P ie t ro Dalp iaz ' 
push f o r q u a r k o n i u m s p e c t r o s c o p y 
at Super -LEAR energ ies . 

In t h e sess ions o n rare d e c a y s , 
resu l ts o n the ann ih i la t ion in to an 
e lec t ron p o s i t r o n pair , and c h a r g e -
par i t y v io la t i on and t h e m y s t e r i e s 
o f t he neut ra l kaon s y s t e m g o t 
p l en t y o f c o v e r a g e . Here LEAR 
c o u l d p lay a v i ta l ro le in t e s t i n g 
^ n b i t i o u s n e w theo re t i ca l i deas , 
espec ia l l y w i t h the h igh in tens i t ies 
e x p e c t e d w i t h A C O L . 

In t he a n t i p r o t o n s and nucle i 
s e s s i o n , c lear resu l ts w e r e p re ­
s e n t e d f r o m exo t i c a t o m s p e c t r o s ­
c o p y , f r o m sca t te r i ng e x p e r i m e n t s . 

and ev idence has been seen f o r 
ann ih i la t ions o f a n t i p r o t o n s b o t h 
ins ide and o n the sur face o f nuc le i . 

In t he ' n e w ideas ' s e s s i o n s , p r o ­
posa l s w e r e a i red t o t es t t he g rav ­
i ta t iona l p rope r t i es o f an t ima t te r , 
w h e r e it is i m p o r t a n t t o check 
w h e t h e r an t ima t t e r fa l ls d o w n , o r 
w h e t h e r it ' fa l l s ' u p ! T r a p p i n g o f 
e x t r e m e l y l o w energy (a lmos t s t a ­
t ionary ) a n t i p r o t o n s in magne t i c 
' b o t t l e s ' w e r e d i s c u s s e d , t o g e t h e r 
w i t h ve r y h igh p rec is ion expe r i ­
m e n t s . T h e idea o f s t u d y i n g p r o -
t o n - a n t i p r o t o n a t o m s p r o d u c e d in 
f l igh t w a s a i red , and imag ina t i on 
w e n t as fa r as cons ide r ing t he p r o ­

d u c t i o n and s t o r a g e o f a n t i h y d r o -
gen (an a n t i p r o t o n nuc leus w i t h 
an o rb i ta l pos i t ron ) — w h i c h w o u l d 
be t he f i r s t e x a m p l e o f t he p r o d u c ­
t i o n o f s tab le neut ra l an t ima t te r . 

T h e d e t e c t o r sess ion began w i t h 
a s u r v e y b y ch ie f d e t e c t o r guru 
Geo rges Charpak , w h o c la imed 
' t he l im i ta t i ons -o f par t ic le d e t e c t o r s 
are usual ly n o t so le ly in t r ins ic bu t 
are a lso d e t e r m i n e d by the nature 
o f the i r i n te rac t i on w i t h the pa r t i ­
c les , t he g e o m e t r y , and the c o s t . 
V e r y o f t e n t he adve r t i sed l im i ts 
are i l l usory ' . T h e unusual phys i cs 
at LEAR is a lso ac t i ng as fer t i le 
g r o u n d f o r d e t e c t o r i nnova t i ons . 

Science transfer for development 
by Abdus Salam 

The author, who shared the 
Nobel Physics Prize in 1979 
with Sheldon Glashow and 
Steven Weinberg, is founder 
and Director of the Inter­
national Centre for Theoreti­
cal Physics in Trieste, Italy. 
A native of Pakistan, Abdus 
Salam has long advocated 
increased Third World parti­
cipation in first rate scientific 
research. The article pub­
lished here is extracted from 
a fuller text which first ap­
peared in Third World Affairs 
1985', published by the Third 
World Foundation for Social 
and Economic Studies, Lon­
don. 

Desp i te the recent real izat ion tha t 
sc ience and t e c h n o l o g y are the 
sus tenance and ma jo r hope f o r 
e c o n o m i c b e t t e r m e n t , t he th i rd 
w o r l d (barr ing a f e w coun t r i es — 
A r g e n t i n a , Brazi l , China, India...) 
has t a k e n t o sc ience — as d i s t i nc t 
f r o m t e c h n o l o g y — as on ly a mar ­
ginal ac t i v i t y . 

Th i s is a lso t rue o f the a id -g iv ing 
agenc ies o f t he r icher coun t r i es , 
o f t he agenc ies o f t he Un i ted Na­
t i o n s and a lso un fo r tuna te l y o f t he 
sc ient i f ic c o m m u n i t i e s o f t he deve l ­
o p e d coun t r i es w h i c h m igh t na tu ­
rally have been e x p e c t e d t o be the 
th i rd w o r l d sc ien t i s t s ' f o r e m o s t 
al l ies. 

Pol icy m a k e r s , p res t ig ious c o m ­
m iss i ons (l ike the Brandt C o m m i s ­
s ion) , as w e l l as a id -g ive rs , speak 

un i f o rm ly o f p r o b l e m s o f t e c h n o l ­
o g y t rans fe r t o t he deve lop ing 
coun t r i es as if t ha t is all t ha t is 
i n v o l v e d . V e r y f e w w i t h i n t he d e ­
v e l o p i n g w o r l d appear t o s t ress 
tha t f o r long term effectiveness, 
technology transfers must always 
be accompanied by science trans­
fers; t ha t t he sc ience o f t o d a y is 
t he t e c h n o l o g y . 

Sc ience t rans fe r is e f f ec ted by 
and t o c o m m u n i t i e s o f sc ien t i s t s . 
Such c o m m u n i t i e s (in deve lop ing 
count r ies ) need bu i ld ing up t o a 
cr i t ica l size in the i r human re­
sou rces and in f ras t ruc tu re . Th is 
bu i ld ing up cal ls f o r w i s e sc ience 
po l i c ies , w i t h l o n g - t e r m c o m m i t ­
m e n t , g e n e r o u s p a t r o n a g e , self-
g o v e r n a n c e and f ree in ternat iona l 
c o n t a c t s . Fur ther , in our coun t r i es . 
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