




Around the Laboratories 

KEK 
Looking forward 
after ten years 
A l t h o u g h KEK w a s f o r m a l l y e s t a b 
l ished o n 1 Ap r i l 1 9 7 1 , t he J a p a n e s e 
Nat iona l L a b o r a t o r y f o r H igh Energy 
Phys ics c h o s e t o ce leb ra te i ts t e n t h 
ann ive rsa ry o n 2 0 N o v e m b e r last 
year , seven years t o t he d a y t h a t f i r s t 
b e a m w a s in jec ted in to t h e ma in r ing 
o f i ts 12 GeV p r o t o n s y n c h r o t r o n . 

A s w e l l as l o o k i n g back o v e r t e n 
yea rs o f f ine a c h i e v e m e n t , KEK is 
a lso able t o l ook f o r w a r d t o a n e w 
era o f phys i cs w i t h t he 3 k m c i r c u m 
fe rence T R I S T A N e l e c t r o n - p o s i t r o n 
co l l ider r ing . In f ac t t he ann i ve rsa ry 
a lso s a w t h e g r o u n d - b r e a k i n g ce re 
m o n y f o r T R I S T A N , car r ied o u t in t h e 
t rad i t i ona l J a p a n e s e Sh in to manne r . 
M a n y o f t he g u e s t s had p rev ious l y 
pa r t i c i pa ted in an in te rna t iona l TRIS
T A N w o r k s h o p . 

Bes ides t he e v e n t s o rgan i zed o n 
t h e s i te , t he ann ive rsa ry w a s a lso 
m a r k e d by a w e l l a t t e n d e d pub l ic 
m e e t i n g in d o w n t o w n T o k y o w h i c h 
heard m e m o r a b l e p r e s e n t a t i o n s by 
S L A C D i rec to r Pief P a n o f s k y o n T h e 
i m p a c t o f h igh ene rgy acce le ra to rs in 
sc ience and t e c h n o l o g y ' , and by Y o i -
ch i ro N a m b u on ' H o w has t h e t i ny 
w o r l d been m a d e c lea r? ' . 

For T R I S T A N , t he e q u i p m e n t b u d 
ge t a l l oca ted f o r t he 1 9 8 2 f i sca l year 
(beg inn ing in Apr i l ) is a b o u t 5 x 1 0 9 

y e n ( 1 0 0 0 yen = $ 4 . 2 ) . T h e p resen t 
KEK level o f f u n d i n g , inc lud ing t he 12 
GeV PS, t he P h o t o n Fac to ry a n d s u p 
p o r t f o r in te rna t iona l c o l l a b o r a t i o n , is 
1.1 x 1 0 1 0 y e n , o f w h i c h pe rsonne l 
c o s t s a c c o u n t f o r 12 per cen t . In 
J a p a n , b u d g e t f o r bu i ld ing and f o r 
ut i l i t ies is a l l oca ted separa te l y and is 
n o t ye t de f in i te . 

Yoichiro Nambu talks about quarks and 
subquarks at a public lecture in Tokyo to 
commemorate the tenth anniversary of the 
Japanese KEK Laboratory. 

KEK Director General T. Nishikawa breaks 
ground for the new TRISTAN ring. 
Alongside him is a white-robed Shinto 
priest. 

(Photos KEK) 
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Plan of the KEK site, showing the new 3 km 
circumference TRISTAN electron-positron 
ring. 

T h e 5 x 1 0 9 y e n T R I S T A N b u d g e t 
inc ludes 2 x 10 9 y e n f o r t h e a c c u m u 
la tor r ing and 2 . 4 x 1 0 9 y e n f o r t h e 
ma in r ing . Equ ipp ing e x p e r i m e n t a l 
a reas at t w o o f t h e f o u r b e a m inter
s e c t i o n reg ions is f o r e s e e n in t h e 
p resen t p r o g r a m m e , w h i l e t h e o t h e r 
t w o i n te rsec t i ons are o p e n f o r p r o 
posa l s . 

D e t e c t o r s w i l l be bui l t b y t w o J a 
panese g r o u p s — K E K / T o k y o 
I N S / N a g o y a and K E K / T s u k u -
b a / K y o t o / O s a k a . W o r k b e g a n a f te r 
t h e N o v e m b e r w o r k s h o p . 

BROOKHAVEN 
ISABELLE magnets 
show their paces 
W h i l e f u n d i n g f o r t he ISABELLE 4 0 0 
G e V p r o t o n - p r o t o n co l l ider p ro jec t 
is y e t t o be f ina l ized (see page 1 1 1 ) , 
d e v e l o p m e n t con t i nues o f t h e super 
c o n d u c t i n g m a g n e t s f o r t h i s m a 
ch ine . 

T h e m o d i f i e d m a g n e t d e s i g n (see 
O c t o b e r 1 9 8 1 i ssue , page 3 5 3 ) is 
b a s e d o n a R u t h e r f o r d - t y p e cab led 
c o n d u c t o r , rep lac ing t h e earl ier 
b r a i d , and is w o u n d in a t w o - l a y e r 
co i l s o m e w h a t s imi lar t o t h a t o f t h e 
Fermi lab m a g n e t s , and i n c o r p o r a t i n g 
s t ra teg ica l l y l oca ted s l ip p lanes . A 
b o l t e d sp l i t i ron y o k e ensu res a c o m 
p ress i ve az imutha l co i l p res t r ess 
c o n s i d e r a b l y h igher t h a n t h a t o b t a i n 
ab le w i t h t h e earl ier unsp l i t y o k e . T h e 
y o k e is d i v i ded long i tud ina l l y i n to 
b l o c k s o f e p o x y - g l u e d l am ina t i ons , 
s e p a r a t e d by sma l l g a p s a n d j o i n e d 
b y s ta in less s tee l ra i ls , t o c o m p e n 
sa te f o r long i tud ina l s t r e s s e s f r o m 
d i f fe rent ia l t h e r m a l c o n t r a c t i o n . T h e 
des ign a l l o w s m o s t o t he r ISABELLE 
m a g n e t c o m p o n e n t s t o be re
t a i n e d . 

T e s t s o f t h e f i r s t s h o r t ( 1 . 6 5 m 
long) d ipo le t o o k p lace last Ju l y , s ix 

Drawing of ISABELLE cable magnet showing 
the bolted split-core assembly. 
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Inserting the 'collars' (non-magnetic steel 
supports) in the prototype superconducting 
bending magnet for the HERA proton ring 
proposed for DESY. The coil has now been 
successfully tested. 

m o n t h s af ter d e v e l o p m e n t o f t h i s 
d e s i g n b e g a n . T h e f i r s t fu l l - l eng th d i -
po le w a s t e s t e d in O c t o b e r ; t h ree 
m o r e f o l l o w e d ear ly th is year . T w o 
m o r e fu l l -s ize d ipo les (and an a s s o r t 
m e n t o f s h o r t d ipo les) are a lso 
s c h e d u l e d f o r t e s t i n g s o o n , c o n c l u d 
ing t h e init ial ' d e m o n s t r a t i o n ' phase 
o f t h e n e w m a g n e t d e s i g n . 

Encourag ing resu l ts have been 
ach ieved s o far in t he ' t r a i n i ng ' o f 
f o u r o f t h e m a g n e t s o p e r a t e d in l iqu id 
he l ium at 4 . 5 K. A l l o p e r a t e a b o v e 
t h e des ign f i e l d , c o r r e s p o n d i n g t o a 
p r o t o n b e a m ene rgy o f 4 0 0 G e V . 
T e s t s are under w a y o n t h e m a g n e t s ' 
res i l ience t o q u e n c h e s . I nves t i ga 
t i o n s o f f ie ld qua l i ty w e r e n o t a m o n g 
t h e o b j e c t i v e s w i t h t h e s e f i r s t m a g 
n e t s , bu t w i l l be car r ied o u t w i t h t h e 
s h o r t d i po les n o w under c o n s t r u c 
t i o n . T h e m a g n e t s s e e m w e l l o n t h e 
w a y t o be ing able t o m e e t t h e requi r 
e d c o n d i t i o n s , and w o r k c o n t i n u e s 
apace . 

DESY 
HERA prototype coil 
successfully tested 
On 2 February a sho r t p r o t o t y p e 
(1 m e t r e long) o f a s u p e r c o n d u c t i n g 
bend ing m a g n e t co i l f o r t he p r o 
p o s e d HERA e l e c t r o n - p r o t o n co l l ider 
(see M a y 1 9 8 0 issue , page 9 9 ) w a s 
success fu l l y t e s t e d at DESY. It sa t i s 
f i ed at t he f i r s t t r y t h e requ i red s p e 
c i f i ca t ions o n s t r e n g t h and h o m o 
gene i t y o f t h e gene ra ted m a g n e t i c 
d ipo le f i e ld . T h e co i l , he ld t o g e t h e r 
by s ta in less s tee l s u p p o r t p la tes 
(cal led ' co l l a rs ' ) , w a s s u s p e n d e d in a 
s t a n d a r d ver t i ca l he l ium c r y o s t a t a n d 
p o w e r e d t o a m a x i m u m cur ren t o f 
7 9 1 2 A , reached a f ter t w o q u e n c h e s 
at 7 4 1 6 and 7 5 7 6 A . B o t h t h e s e 
q u e n c h e s c o r r e s p o n d t o o p e r a t i n g 
c o n d i t i o n s w e l l a b o v e t h o s e ex 
p e c t e d at HERA. T h e i ron re turn y o k e 
w a s n o t u s e d in t h e s e f i rs t t e s t s . T h e 

m a x i m u m cur ren t p r o d u c e d a f ie ld o f 
4 . 8 8 T at t h e cen t re o f t h e m a g n e t . 

T h e ro ta t i ng -co i l m e t h o d w a s 
used t o d e t e r m i n e t h e h o m o g e n e i t y 
o f t he f ie ld in t h e cen t ra l r eg ion . T h e 
f ie ld t u r n e d o u t t o be a near ly pure 
d ipo le c o n f i g u r a t i o n o v e r a 5 c m d ia 
m e t e r r eg i on , w i t h u n w a n t e d h igher 
o rde r c o m p o n e n t s (quad rupo le , sex -
t u p o l e , etc. ) each c o n t r i b u t i n g less 
t han 0 . 0 3 per c e n t , t h u s sa t i s f y ing 
t he r e q u i r e m e n t s f o r qua l i t y and 
s t r e n g t h o f t h e f ie ld f o r t he HERA 
p r o t o n r ing . W i t h an i ron y o k e t he 
m a g n e t p e r f o r m a n c e is st i l l e x p e c t e d 
t o i m p r o v e a n d it c o u l d be run at a 
smal le r cu r ren t . T h e f i r s t t e s t s d e 
m o n s t r a t e d t h e co r rec t g e o m e t r i c a l 
a r r a n g e m e n t o f t h e coi l and t he m e 
chanica l accu racy o f t h e m o u n t i n g s 
and s u p p o r t s under real is t ic s t r ess 
c o n d i t i o n s . 

T h e t e s t e d p r o t o t y p e st i l l has t he 
1 0 0 m m b o r e o f t h e earl ier HERA 
d e s i g n . Th i s w o u l d a l l o w f o r a b e a m 
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The 24 strand superconducting cable used 
in the prototype HERA dipole coil. 

Speakers at the recent roll-in ceremony of 
the TPC detector at SLAC. Left to right 
TPC inventor Dave Nygren, SLAC Director 
Pief Panofsky, Berkeley Director Dave 
Shirley (behind Panofsky), and Jay Marx, 
the experiment's scientific spokesman. 

(Photos DESY) (Photo LBL) 

p ipe at r o o m t e m p e r a t u r e . T h e n e w 
HERA des ign f o resees a 7 5 m m coi l 
aper tu re and a c o l d b e a m p ipe o f 
6 0 m m d iamete r . H o w e v e r t he 
s c a l e d - d o w n c o n s t r u c t i o n de ta i l s 
w i l l rema in essent ia l ly t h e s a m e s o 
tha t m u c h can be learned f r o m the 
p resen t t e s t s . 

T h e coi l w a s m a d e o f Ru the r f o rd -
t y p e cab le c o m p o s e d o f 2 4 s t r a n d s , 
each con ta in ing a b o u t 2 2 0 0 n io 
b i um- t i t an ium f i l amen ts 12 m i c r o n s 
th i ck in an 0 . 9 5 m m c o p p e r ma t r i x . 
Sho r t samp le t e s t s o f s ing le s t r a n d s 
had been m a d e at Kar ls ruhe and Sa -
c lay. T h e w i n d i n g s essent ia l l y f o l 
l o w e d the success fu l Fermi lab d e 
s i gn . T h e p resen t t e s t s o f t h e 
1 m e t r e p r o t o t y p e d ipo le ( c o m p l e t e 
w i t h i ts spec ia l c r y o s t a t and i ron 
yoke ) are e x p e c t e d t o be c o m p l e t e 
w i t h i n the nex t f e w m o n t h s . T h e f i r s t 
o f th ree ful l size d ipo les (6 m e t r e s 
l ong and w i t h t he smal le r bore) 
shou ld be ready f o r t e s t s ear ly nex t 
year . 

In paral lel w i t h th i s w o r k , a s e c o n d 
d ipo le ve rs i on w i t h co l d i r o n , s imi lar 
t o t he n e w B r o o k h a v e n des ign bu t 
w i t h fu l ly e p o x y - i m p r e g n a t e d co i l s , 
w i l l be d e v e l o p e d by an indust r ia l 
f i r m . Th ree p r o t o t y p e s have been 
o r d e r e d . T h e f inal dec i s ion o n t he 
HERA d ipo les w i l l be t a k e n a f ter b o t h 
t y p e s o f p r o t o t y p e s have been t h o r 
ough l y t e s t e d . 

T h e f i rs t s u p e r c o n d u c t i n g q u a d r u -
po le f o r HERA is be ing d e v e l o p e d at 

Sac lay a n d shou ld be t e s t e d at DESY 
th is year . T h e D E S Y / S a c l a y co l l abo 
ra t ion is a lso inves t iga t ing ano the r 
d ipo le d e s i g n , p r o p o s e d by Sac lay. 

BERKELEY/STANFORD 
TPC rolls in 
On 6 January t h e d e t e c t o r based o n 
the T i m e Pro jec t ion Chamber (TPC) 
w a s ro l led in to the PEP e l e c t r o n -
p o s i t r o n s t o r a g e r ing at S L A C . It n o w 
jo ins t he o the r PEP e x p e r i m e n t s — 
M a r k I I , T w o G a m m a , M A C , HRS 
(wh ich rep laced t he Free Quark 
Search last year ) , DELCO, and t h e 
M o n o p o l e Search (see S e p t e m b e r 
1 9 8 0 issue , page 2 4 5 ) . 

Near ly 3 0 0 peop le a t t e n d e d t h e 
' ro l l - in p a r t y ' , w h e r e t h e y ce leb ra ted 
w i t h f o o d and d r ink , s a w the rol l - in 
beg in , and heard br ief speeches by 
TPC inven to r Dave N y g r e n , S L A C 
Di rec to r Pief Pano fsky , Berke ley D i 

rec to r Dave Shir ley and J a y M a r x , t he 
e x p e r i m e n t ' s sc ient i f i c s p o k e s m a n . 
T h e rol l - in c e r e m o n i e s w e r e a c l imax 
t o ove r e igh t yea rs o f w o r k o n t h e 
TPC f r o m i ts i ncep t ion in 1 9 7 4 , 
t h r o u g h i ts R & D and accep tance as a 
PEP fac i l i t y in 1 9 7 7 , and t h e n 
t h r o u g h a s s e m b l y and t e s t i n g . Pro 
g ress w a s n o t w i t h o u t i ts s e t b a c k s 
(see J u n e 1 9 8 1 issue , page 2 0 3 ) . 

T h e d e t e c t o r is a co l l abora t i ve ef
f o r t i nvo l v ing Berke ley , Los A n g e l e s , 
R ivers ide , J o h n s H o p k i n s , Ya le and 
T o k y o . It c o s t 2 5 mi l l ion do l la rs , and 
w a s f u n d e d j o i n t l y by t he US Depar t 
m e n t o f Energy and Nat iona l Sc ience 
F o u n d a t i o n , a n d t h e Japanese M in i s 
t r y o f Educa t i on , Sc ience and Cu l 
tu re . Its des i gn and fab r i ca t i on in 
v o l v e d m o r e t h a n s e v e n t y phys i c i s t s 
and hund reds o f o the r techn ica l per 
sonne l . It is t h e la rgest p iece o f ex 
pe r imen ta l appa ra tus t o be bui l t a t 
LBL s ince t he 1 9 5 0 s . 

T h e cent ra l e l emen t is t he TPC 
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i tsel f , w h i c h is a la rge-so l id -ang le 
c o m p a c t s y s t e m t h a t p r o v i d e s in o n e 
d e t e c t o r exce l len t p a t t e r n r e c o g n i 
t i o n and t h ree -d imens iona l n o n p r o -
j ec t i ve t r a c k i n g i n f o r m a t i o n t o g e t h e r 
w i t h g o o d spat ia l a n d m o m e n t u m 
reso lu t i on and exce l len t par t i c le 
iden t i f i ca t ion o v e r t h e ful l PEP e n e r g y 
range . T h e TPC is a 2 m l o n g , 2 m 
d i ame te r cy l indr ica l dr i f t c h a m b e r 
w h i c h p r o v i d e s t h r e e - d i m e n s i o n a l 
spat ia l da ta by us ing p r o p o r t i o n a l 
w i r e s and s e g m e n t e d c a t h o d e p a d s 
o n t he end -p lanes t o read o u t t h e 
t w o c o o r d i n a t e s o r t h o g o n a l t o t h e 
dr i f t d i r e c t i o n , and uses t i m i n g in fo r 
m a t i o n t o d e t e r m i n e p o s i t i o n a l ong 
t h e dr i f t d i r ec t i on . Th i s h igh d e n s i t y 
spat ia l i n f o r m a t i o n n o t on l y p r o v i d e s 
o u t s t a n d i n g pa t t e rn r e c o g n i t i o n bu t 
a l so , s ince t he TPC is i m m e r s e d in a 
so leno ida l magne t i c f i e l d , p r o v i d e s 
p rec ise m e a s u r e m e n t o f par t i c le 
m o m e n t u m b y accura te ly m e a s u r i n g 
t h e cu rva tu re o f t h e t r a c k . 

In a d d i t i o n , t he ion iza t ion lef t a l ong 
t h e pa th o f a c h a r g e d par t ic le g i ves 
t h e ene rgy loss o f t he par t ic le in t h e 
TPC gas . S ince th i s ene rgy loss d e 
p e n d s o n t he par t i c le ' s v e l o c i t y , it 
can be used in c o n j u n c t i o n w i t h t h e 
m o m e n t u m m e a s u r e m e n t t o de te r 
m ine t he pa r t i c le ' s m a s s , and t h u s i ts 
i den t i t y . T h e TPC can m a k e a p rec ise 
m e a s u r e m e n t o f th is ene rgy loss b e 
cause it s a m p l e s t h e ion iza t ion due t o 
t h e par t ic le m a n y t i m e s a long i ts 
p a t h . Th i s f r equen t s a m p l i n g e l im i 
na tes t he e f fec t o f occas iona l large 
f l u c tua t i ons in the ene rgy l oss . 

T h e o the r s y s t e m s w h i c h m a k e up 
t h e d e t e c t o r are an inner d r i f t c h a m 
ber (4 layers , 6 0 cel ls / layer) , an o u t 
er d r i f t c h a m b e r (3 layers in 6 az i -

A 'beam dump' such as this is designed 
to produce a residual secondary beam 
which can be examined for signs of new 
particles. Most of the secondary particles 
produced when the primary proton beam 
hits the end of the dump are absorbed 
along the length of the target. 

(Photo CERN 116.1.82) 

mutha l s e g m e n t s ) , a m u o n d e t e c t o r 
(4 layers o f t r iangu lar cell c h a m b e r s 
w i t h 1 m e t r e o f i ron) , po le t i p ca lo r i 
m e t e r s ( 5 0 layers o f p r o p o r t i o n a l 
w i r e c h a m b e r s , 13 rad ia t ion lengths) 
and a hexagona l ca lo r ime te r (6 m o 
du les o f 3 9 layers o f Geiger m o d e 
w i r e c h a m b e r s , 10 rad ia t ion 
leng ths) . 

T w o m o n t h s be fo re the d e t e c t o r 
ro l led in to t he b e a m , the TPC and 
o the r s y s t e m s w e r e a s s e m b l e d in 
the i r f ina l con f i gu ra t i on and t e s t e d 
us ing c o s m i c rays . A l l t w e l v e e n d -
p lane p r o p o r t i o n a l c h a m b e r s e c t o r s 
w e r e o p e r a t i n g , and a b o u t 8 0 per 
cen t o f t h e TPC e lec t ron ics w a s in 
s ta l led a n d o p e r a t i n g . C o s m i c ray 
da ta w e r e t a k e n under a va r ie t y o f 
o p e r a t i n g c o n d i t i o n s . T h e o the r s y s 
t e m s , e x c e p t f o r f ou r o f t he s ix hex
agona l ca lo r ime te r m o d u l e s , w e r e 
fu l ly ins ta l led and ope ra t i ng du r ing 
t h e t e s t s . 

T o d e t e r m i n e t he ene rgy loss r eso 
lu t ion us ing t h e c o s m i c ray d a t a , 
t r a c k s are d e t e c t e d by t w o o p p o s i n g 
end-p lane s e c t o r s , and t he ene rgy 
loss o f t h e t r ack as m e a s u r e d in o n e 
sec to r is c o m p a r e d w i t h t ha t m e a s 
ured in t h e o the r sec to r . T h e ene rgy 
loss f o r each sec to r is ca lcu la ted as 
t he ave rage o f t he sma l les t 6 5 per 
cen t o f t h e s a m p l e s (in o rde r t o e l im 
inate t he e f fec t o f t he large Landau 
f l uc tua t i ons ) , c o r r e c t e d f o r a b s o r p 
t i o n o f t h e ion iza t ion due t o e l ec t ron 
cap tu re . T h i s p rocedu re g i ves a p re 

l im inary resu l t f o r t h e ene rgy l oss 
reso lu t i on o f 2 . 8 per cen t at a p r e s 
sure o f 8 . 6 a t m o s p h e r e s and a m a g 
net ic f ie ld o f 0 . 3 9 T . Th i s p rec is ion in 
measu r i ng t h e ene rgy loss is unsur 
p a s s e d b y any o the r large d e t e c t o r . 

Unde r t h e s a m e c o n d i t i o n s , t h e 
spat ia l r eso lu t i on in t he p lane o r t h o 
gona l t o t h e axial d r i f t d i rec t i on w a s 
m e a s u r e d and g a v e a p re l im inary re 
sul t o f 2 5 0 m i c r o n s . B o t h o f t h e s e 
resu l ts are e x p e c t e d t o i m p r o v e w i t h 
fu r the r ca l ib ra t ion o f t h e d e t e c t o r 
and t h e e l ec t ron i cs , and w i t h m o r e 
ana lys is o f t h e d a t a . 

PEP is n o w in a f o u r m o n t h runn ing 
p e r i o d , du r ing w h i c h t i m e t he n e w 
d e t e c t o r w i l l learn h o w t o l ive in a 
co l l i d i ng -beam e n v i r o n m e n t , and w i l l 
s ta r t t o d o s o m e o f t he un ique p h y s 
ics f o r w h i c h it w a s d e s i g n e d . 

( W e are g ra te fu l t o Rona ld M a d a -
ras f o r th i s i n fo rma t ion . ) 

CERN 
New beam dump 
' B e a m d u m p ' e x p e r i m e n t s have f ea 
t u r e d p r o m i n e n t l y in t he neu t r ino 
phys i cs p r o g r a m m e at t he W e s t Ex
pe r imen ta l A r e a o f t he SPS 4 0 0 GeV 
p r o t o n s y n c h r o t r o n and a f e w in 
t r i gu ing h in ts o f n e w behav iou r have 
been f o u n d . Las t year an imp ress i ve 
n e w b e a m d u m p fac i l i t y w a s c o n 
s t r u c t e d w h i c h m a d e i ts ope ra t i ona l 
d e b u t at t h e e n d o f February w i t h t he 
s ta r t o f t he 1 9 8 2 SPS phys i cs p r o -
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Vertical plan of the new beam dump facility 
for neutrino physics at the CERN SPS 
400 GeV proton synchrotron. The surface 
building and vertical shaft (left) lead to a 
horizontal tunnel and a hall with access to 
the sloping neutrino tunnel. 

g r a m m e . Th i s add i t i on t o t h e SPS 
expe r imen ta l r esou rces s h o u l d c o n 
s ide rab ly increase t h e p h y s i c s p o 
ten t ia l o f b e a m d u m p e x p e r i m e n t s 
and t h r o w fu r the r l ight o n t h e e f f ec t s 
seen s o far . 

H igh ene rgy neu t r i nos c o m e f r o m 
t h e decay o f t he p i ons and k a o n s 
p r o d u c e d (w i t h o the r par t ic les) w h e n 
a p r ima ry p r o t o n b e a m h i ts a t a rge t . 
In t he b e a m d u m p t e c h n i q u e , a large 
me ta l b l ock is s u b s t i t u t e d f o r t he 
usual t a rge t . In th i s b l o c k , t h e 
s e c o n d a r y k a o n s and p ions are a b 
s o r b e d be fo re t h e y have a g o o d 
chance t o d e c a y and p r o d u c e neu t r i 
n o s . 

Th i s cons ide rab l y reduces t h e 
usual f lux o f neu t r i nos . H o w e v e r a d 
d i t iona l ' p r o m p t ' neu t r i nos (or o t h e r 
par t ic les) c o m i n g f r o m t h e d e c a y o f 
v e r y sho r t - l i ved pa ren t par t i c les 
(wh i ch m a n a g e t o d e c a y b e f o r e t h e y 
are a b s o r b e d in t h e b lock ) are re la
t i ve l y una f f ec ted . W h i l e t h e s e pa r t i 

c les are s w a m p e d in a c o n v e n t i o n a l 
neu t r ino b e a m , t h e y are m o r e l ikely 
t o s h o w up under b e a m d u m p c o n 
d i t i ons . 

In p rev i ous CERN e x p e r i m e n t s , t h e 
b e a m d u m p w a s p laced s o m e 8 0 0 m 
u p s t r e a m o f t h e d e t e c t o r s . N o w a 
n e w var iab le dens i t y d u m p has been 
ins ta l led in a spec ia l p i t n o w on l y 
4 0 0 m f r o m t h e e x p e r i m e n t s . (These 
are t he W A 1 e lec t ron ic d e t e c t o r o f 
t he CERN / D o r t m u n d / He ide lberg / 
Sac lay g r o u p , t h e W A 1 8 e lec t ron ic 
d e t e c t o r o f t h e C E R N / H a m b u r g / A m 
s t e r d a m / R o m e / M o s c o w ' C H A R M ' 
c o l l a b o r a t i o n , and t he BEBC b u b b l e 
chamber . ) T h e e x p e r i m e n t s w i l l be 
able t o i n te rcep t m o r e p r o m p t pa r t i 
c les , w h i c h hope fu l l y w i l l c lar i fy t h e 
e f f ec t s s u g g e s t e d by earl ier s t u 
d ies . 

In a d d i t i o n , n e w i n s t r u m e n t a t i o n 
has been ins ta l led a longs ide t h e ex 
is t ing d e t e c t o r s in t he CERN neu t r i no 
b e a m . T h i s w i l l l ook f o r d e c a y p r o 

d u c t s o f n e w par t i c les e m e r g i n g 
f r o m the b e a m d u m p bu t s u b 
sequen t l y m a n a g i n g t o decay in air. 
A n ind ica t ion o f such behav iou r has 
been seen in a l o w ene rgy b e a m 
d u m p s t u d y at t h e S w i s s SIN cen t re 
us ing a 5 9 0 G e V p r ima ry p r o t o n 
b e a m (see M a y 1 9 8 1 i ssue , page 
161 ) . 

(For s o m e n e w resu l ts f r o m a Fer-
mi lab e x p e r i m e n t us ing t he b e a m 
d u m p t e c h n i q u e f o r m u o n s , ra ther 
t han neu t r i nos , see page 102) . 

Tests of liquid argon 
hybrid detector 
Further s tud ies w i t h a sma l l a r g o n -
f i l led bubb le c h a m b e r have revea led 
t h e i n te res t i ng poss ib i l i t i es o f t r i g 
ge r ing t h e c h a m b e r p h o t o s us ing 
sc in t i l l a t ion l igh t , and o f ca lo r ime t r y 
by co l l ec t i ng ion iza t ion e lec t rons . 

A r g o n is a nob le gas w i t h m a n y 
usefu l cha rac te r i s t i cs f o r par t ic le d e -
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Some promising results with a liquid 
argon-filled bubble chamber. Above: 
photomultiplier scintillation pulses produced 
from a 200 MeV 40 microsecond spill. 
Below: integrated charge collection signal 
from 100 pion tracks. (Horizontal scale 50 
microseconds, in both cases.) Such signals 
could be used respectively to trigger the 
chamber and to provide calorimeter-type 
information. 

tectors. The scintillation signals pro
duced by particles passing through 
gaseous or liquid argon have been 
widely used for some 30 years. Fol
lowing the pioneering work of W. 
Willis and co-workers at CERN, free 
electrical charges from ionization in 
liquid argon can be drifted in high 
electrical fields and detected in 
charge sensitive amplifiers. Many 
varieties of liquid argon calorimeters 
with small drift spaces are active in 
experiments, and the drift over larger 
distances is being extensively 
studied. 

Recently an argon-filled bubble 
chamber has been successfully oper
ated and the possibility of producing 
narrow bubble tracks with a subna-
nosecond laser pulse during bubble 
chamber expansions has been de
monstrated (see September 1980 is
sue, page 251, and September 1981 
issue, page 298). During the last few 
months, work with the 2.7 litre test 

device continued using a 200 MeV 
pion beam at the CERN synchro
cyclotron. It was shown that the de
tection of scintillation light via wave
length shifter and photomultiplier is 
compatible with the operation of the 
flashtube for bubble chamber photo
graphy. Moreover when an event 
with more than a predetermined 
number of tracks is produced, the 
signal is sufficiently large to allow 
triggering of the flashtube to give 
crude information on energy con
tained in massive events, and to ini
tiate a laser pulse to mark events by a 
track along its trajectory. 

Furthermore it was found possible 
to collect free electrons from ioniza
tion over distances of 5 cm during 
bubble chamber expansions, so giv
ing calorimeter-type information. 
The adverse effects of microphonic 
and electronic noise can be largely 
overcome by proper pulse clipping, 
and further improvements may be 
achieved by the use of the fast scin
tillation signal, which allows the calo
rimeter electronics to be triggered 
when the event has occurred. This 
may be particularly important during 
the application of this technique to 
long beam spill times and low event 
rates. 

Together, these features open up 
a wide field for future applications. 
Since argon is fairly inexpensive and 
non-inflammable, multiton detectors 
could be built for neutrino experi-

Liquid argon bubble chamber tracks 
produced by 200 MeV pions. The remainder 
of the chamber window was covered with 
an opaque wavelength shifter, leaving just 
this 4 cm strip. 

ments in the TeV energy range. 
Smaller detectors may be wrapped 
around the beam tube of pulsed col
liding beam machines. While the 
large physics potential of such hybrid 
detectors should be checked in more 
detail, in the meantime some interest 
has been expressed already. 

ACCU for action 
Purely scientific considerations 
apart, the implications of carrying 
out research at CERN are many and 
wide ranging. Researchers, and 
sometimes their families too, leave 
their homes, sometimes for years at 
a stretch, to live and work in a new 
environment which is literally foreign 
to them. To make this path easier to 
negotiate, an extensive range of ser
vices has been developed over the 
years to assist visitors and new arri
vals. 

With a view to providing further 
help and to provide two-way com
munication between CERN users and 
management, the Advisory Commit
tee of CERN Users (ACCU) was set 
up some four years ago. Its aim was 
to provide a point of direct contact 
between management and users, 
and to enable the users to advise 
CERN on the multitude of practical 
problems arising from working at 
CERN and using CERN's facilities. 

A whole gamut of topics has been 
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CERN Director Robert Klapisch addresses 
a meeting of the Advisory Committee of 
CERN Users. 

(Photo CERN 109.12.81) 

c o v e r e d in t he re laxed a t m o s p h e r e o f 
A C C U m e e t i n g s , a n d it is t h e v i e w o f 
o u t g o i n g A C C U Cha i rman Egil Li l le-
s t o l o f t he Un ive rs i t y o f Be rgen t h a t 
t h i s c o n t a c t has led t o be t t e r under 
s t a n d i n g o n b o t h s i des . 

T h e C o m m i t t e e is c o m p o s e d o f 
o n e or t w o de lega tes f r o m each o f 
t h e t w e l v e CERN M e m b e r S t a t e s a n d 
f r o m CERN i tsel f , t o g e t h e r w i t h re
p resen ta t i ves f r o m CERN's P e r s o n 
nel D e p a r t m e n t , f r o m t h e D i r e c t o 

ra te , f r o m Exper imen ta l Phys ics D i 
v i s i o n , and f r o m the Sta f f A s s o c i a 
t i o n . F r o m M a r c h A C C U is cha i red b y 
K o n r a d K le inknech t o f D o r t m u n d . 

A C C U s tee rs c lear o f m a t t e r s re
la ted t o t h e sc ient i f i c p r o g r a m m e , 
and a be t t e r idea o f i ts w o r k can be 
ga ined f r o m a s u m m a r y o f w h a t has 
been a c c o m p l i s h e d s o far . 

One t o p i c w h i c h has been c o v e r e d 
in s o m e deta i l is t he a c c o m m o d a t i o n 
r equ i r emen ts f o r s h o r t - t e r m v i s i t o r s . 

and th is has led t o t h e c o n s t r u c t i o n 
o f a n e w on -s i t e hos te l w h i c h it is 
h o p e d t o c o m p l e t e nex t year . T h i s 
w o u l d i m p r o v e and s u p p l e m e n t t h e 
ex i s t i ng a c c o m m o d a t i o n . 

T h e L ibrary fac i l i t ies have a lso 
been d e b a t e d , a n d s o m e A C C U p r o 
posa l s are be ing i m p l e m e n t e d . S o m e 
d ispar i t ies b e t w e e n t h e c o n d i t i o n s 
f o r researchers pa id by CERN a n d 
t h o s e pa id f r o m the i r o w n coun t r i es 
have been p o i n t e d o u t , and i n t e r ven 
t i o n s have been m a d e in spec i f i c 
cases . 

O the r t o p i c s c o v e r e d w h i c h have 
led t o n e w a r r a n g e m e n t s be ing m a d e 
inc lude on -s i t e t r a n s p o r t , ca te r i ng , 
and s t o r e s . P r o b l e m s have been 
iden t i f ied in o t h e r areas and fu r the r 
p r o g r e s s is e x p e c t e d . 

FERMILAB 
Prompt forward 
muons 
T h e r e have been theo re t i ca l con jec 
t u res t ha t t h e large d i f f rac t i ve c h a r m 
c r o s s - s e c t i o n s seen at t h e CERN In
t e r s e c t i n g S t o r a g e Rings resul t f r o m 
an in t r ins ic c h a r m quark c o m p o n e n t 
at t h e o n e per cen t level in t he ha-
d r o n . T h e s e m i l e p t o n i c d e c a y s o f 
such c h a r m s t a t e s w o u l d resul t in 
h igh ene rgy p r o m p t m u o n s in t h e f o r 
w a r d d i r e c t i o n . A recen t p r o m p t 
m u o n e x p e r i m e n t by a C a l t e c h / C h i -
c a g o / Fermi lab / Roches te r / S t a n 
f o r d co l l abo ra t i on ind ica tes a v e r y 
l o w ra te f o r s u c h p r o m p t m u o n s . T h e 
p r o m p t m u o n da ta is c o n s i s t e n t w i t h 
d i f f rac t i ve c h a r m c r o s s - s e c t i o n s o f 
on l y a f e w m i c r o b a r n s at t h e s e ener
g ies , c o m p a r e d w i t h h u n d r e d s o f m i 
c r o b a r n s a t t h e ISR. 

The downstream muon identifier of the 
Caltech / Fermilab / Chicago / 
Rochester /Stanford experiment. Analysis 
of the forward muons shows no evidence 
for 'intrinsic' charmed quarks in hadrons. 

(Photo Fermilab) 
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The experiment has taken data 
with both 350 GeV proton and 278 
GeV negative pion beams. The ha-
dron beam interacted in a target calo
rimeter which measured the total ha-
dronic energy in the interaction. The 
density of the target calorimeter was 
varied to separate prompt muons 
from muons originating from pion 
and kaon decays. The 800 ton 
downstream muon identifier and 
steel spectrometer, built by a Caltech 
/ Fermilab / Rochester / Rockefeller 
collaboration, also serves as a neutri
no detector in other experiments. 

Prompt muon events were identi
fied as either single muon or dimuon 
events using the large solid angle 
muon identifier. Preliminary data for 
the momentum spectrum of prompt 
single muons in 350 GeV proton col
lisions is consistent with central 
charm production distributions and 
yields a central charm production 
cross-section of 15 microbarns. The 
low rate of high momentum prompt 
muons can only accommodate dif-
fractive cross-sections of order 3 
microbarns. This indicates that the 
intrinsic charm component is two 
orders of magnitude smaller than 
needed to explain the ISR results. 

The experiment has also investi
gated dimuon events with missing 
energy (indicative of final state neu
trinos). Such events come from the 
semileptonic decays of both charm 
and anticharm states. The rate of 
such events in both 350 GeV proton 
and 278 GeV pion interactions also 
indicates that diffractive charm pro
duction cross-sections are no larger 
than a few microbarns at these ener
gies. The data was also used to ob
tain a very low limit (most likely less 
than four per cent) on neutral D me
son mixing, by observing that there 
were very few like sign muon pairs, 
which would originate from such 
mixing. 

(A low intrinsic charm content of 

the nucleon is also indicated by the 
charm production data of the Euro
pean Muon Collaboration's experi
ment at the CERN SPS 400 GeV pro
ton synchrotron.) 

Experimental 
programme 
Fermilab's 1982 programme began 
with twelve experiments. A signifi
cant neutrino experiment with two 
large detectors several thousand 
feet apart is looking for neutrino os
cillations, a measurement which 
could turn out to have profound 
significance. The experiment is be
ing carried out by a Chi-
cago/Columbia/Rochester/Fermilab 
group. Another neutrino experiment, 
this time to measure neutral current 

structure functions, is being carried 
out by an MIT / Michigan State / Nor
thern Illinois / Fermilab collaboration. 
Other experiments in the Neutrino 
Laboratory include a search for chi 
mesons (Illinois / Pennsylvania / 
Tufts / Fermilab) using the old Chica
go cyclotron magnet. A test on a 
Downstream Particle Identifier for 
the thirty inch bubble chamber is also 
under way. This test will lead to two 
extensive bubble chamber expo
sures using the DPI. These investiga
tions include bubble chamber groups 
from all over the world. 

In the Proton Laboratory a McGill / 
Michigan / Shandong / Athens / Fer
milab consortium is looking at the 
systematics of dimuon production. 
An elegant time projection chamber 
is being used by a group from Rocke
feller to look for photon dissocia-

Following upsilon 
A lot of effort is being put into 
a new Fermilab experiment for 
the Meson Area, seen as the 
follow-on to the study of lepton 
pairs which in 1977 discovered 
the upsilon. Last summer, con
struction began of the aluminium 
coils for a huge magnet. Work
ing around the clock, the Fermi
lab Magnet Facility took the pre
formed coil layers, built indus
trially, sprung the individual 
turns apart, and applied tape 
insulation to approximately five 
miles of 2Vi inch square conduc
tor. The formed three- or four-
layer coils were wrapped with 
tape and heated electrically to 
300 degrees F to cure the epoxy 
in the insulation. All four coil 
assemblies, totalling 95 tons, 
have been completed and are 
installed on their yoke in the 
Meson Detector Building. 

The aluminium conductor in 
the coils has a half-inch hole for 
cooling water. A supply of more 
than 1000 litres/minute will be 
required to cool the magnet, 
which operates at a power level 
of 1.5 MW. 

The steel in the yoke comes 
from the dismantled synchro
cyclotron used for many years 
at the Nevis Laboratory at Co
lumbia University. The yoke 
pieces were cut at Nevis before 
being shipped to Fermilab. The 
colossal magnet measures 18 
feet from top to bottom, 47 
feet from front to back and nine 
feet across, and has a total 
weight of 1500 tons. 

This experiment also features 
the Ring Imaging Cherenkov 
(RICH) technique for particle 
identification (see March issue, 
page 49). 
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Experimenters and builders pose with the 
giant new Fermilab experiment magnet 
which uses steel from the old Nevis 
synchro-cyclotron. The magnet has 
operated with fairly high currents. (See 
previous page.) 

(Photo Fermilab) 

t i o n . Severa l hadron ic c h a r m 
searches are under w a y inc lud ing 
o n e in t he P ro ton L a b o r a t o r y by Fer
m i lab and Ya le and ano the r in M e s o n 
b y a Carneg ie -Me l lon / N o r t h w e s t e r n 
/ No t re D a m e / Rutgers / Fermi lab 
g r o u p . 

A C h i c a g o / S t a n f o r d / S a c l a y g r o u p 
is ca r ry ing ou t a p rec ise m e a s u r e 
m e n t o f t i m e reversa l v i o la t i on in 
neut ra l k a o n s y s t e m s , ano the r 
m e a s u r e m e n t w h i c h cou ld have p r o 
f o u n d imp l i ca t i ons . A n o t h e r exper 
i m e n t (Mich igan / M i n n e s o t a / Rut
g e r s / W i s c o n s i n ) is e x t e n d i n g a l ong 
a n d ve ry success fu l ser ies o f i nves t i 
ga t i ons o n h y p e r o n po la r i za t ion . In 
t h e M (for M e s o n Labora to ry ) 4 
b e a m , m a n y ins t i t u t i ons are t es t i ng 
e l e m e n t s o f t he fu tu re Col l ider De tec 
t o r Faci l i ty . A n e w je t e x p e r i m e n t has 
been ins ta l led in M 6 by an A r g o n n e / 
Leh igh / Pennsy lvan ia / Rice / W i s 
cons in / Fermi lab t e a m . 

Later th is sp r ing a g r o u p f r o m Illi
no is and Fermi lab w i l l c o n t i n u e a par
t ic le search in P ro ton -Eas t l o o k i n g 
f o r par t ic les p r o d u c e d in a s s o c i a t i o n 
w i t h ps ions . In P ro ton -Cen te r t he M i 
ch igan / M i n n e s o t a / Ru tgers / W i s 
cons in g r o u p w i l l unde r t ake a m e a 
s u r e m e n t o f t he neut ra l s i g m a t o 
l ambda t rans i t i on magne t i c m o m e n t 
us ing t he appara tus cu r ren t l y runn ing 
in M 2 . In P r o t o n - W e s t an i nves t i ga 
t i o n o f f o r w a r d m u o n pa i rs w i l l beg in 
b y a C h i c a g o / I o w a S t a t e / P r i n c e -
t o n / F e r m i l a b co l l abo ra t i on us ing a 
n e w large aper tu re m a g n e t i c s p e c 
t r o m e t e r . A n o t h e r C h i c a g o / P r i n c e 
t o n g r o u p w i l l con t i nue an i nves t i ga 
t i o n o f m u o n pair p r o d u c t i o n us ing an 
i ron t o r o i d s p e c t r o m e t e r . 

In the M e s o n L a b o r a t o r y ano the r 
large scale i nves t i ga t i on is be ing 
p repa red by a C o l u m b i a / S t o n y 
B rook / W a s h i n g t o n / Fermi lab / 
CERN / Sac lay / J a p a n e s e co l l abo ra 
t i o n . T h e e x p e r i m e n t , a f o l l o w - u p t o 
t h e f i r s t ups i lon e x p e r i m e n t , ut i l izes a 
g igan t ic n e w m a g n e t t ha t is n o w b e 

ing a s s e m b l e d o n t he M e s o n Labo ra 
t o r y f l o o r (see box) . T h e a im is t o 
l ook f o r s igns o f n e w par t ic les and 
n e w behav iou r in t he d e t e c t e d m u o n 
pai rs as fa r o u t as the k i nema t i c s 
a l l ow . 

Later t h i s pe r i od a M i c h i g a n / O h i o 
S t a t e / W a s h i n g t o n / W i s c o n s i n / F l o r 
ence g r o u p w i l l con t inue a p r o m p t 
neu t r ino e x p e r i m e n t in M 2 . In M 4 
i nves t i ga t i ons o f a t echn ique f o r d e 
t e c t i n g par t i c les w i t h s ing le c rys ta l s 

b y a g r o u p f r o m S U N Y ( A l b a n y ) / 
F e r m i l a b / N e w M e x i c o / C h a l k R iver / 
D u b n a / S t r a s b o u r g w i l l con t i nue . In 
M 6 a par t ic le search e x p e r i m e n t us 
ing the M P S mu l t ipa r t i c le s p e c t r o m 
eter w i l l be under w a y . T h e expe r i 
m e n t i nvo l ves an A r i z o n a / F l o r i d a 
S t a t e / G e o r g i a T e c h / C h i c a g o Circle / 
M i ch igan S ta te / No t re D a m e / T u f t s 
/ Vande rb i l t / V i rg in ia Po ly techn ic / 
W i l l i a m and M a r y / Fermi lab / M i lan / 
Pavia g r o u p . 
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Production and decay of two neutral 
charmed particles as seen in the bubble 
chamber of the SLAC Hybrid Facility 
exposed to a 20 GeV backscattered photon 
beam. The grid spacing seen in the 
photograph is about 5 mm. Below is the 
interpretation. The incoming photon 
interacts at the point A, producing two 
(unseen) charmed particles together with 

a positive track, probably a proton. 1 mm 
downstream at the point B, a D° charmed 
meson decays, producing two charged 
prongs and undetected neutrals. At the 
point C, 1.6 mm from the production vertex, 
a D° decays into K+Tt+Tfn~rf°, where 
the photons from the subsequent decay of 
the neutral pion were registered in 
the downstream lead glass wall. 

STANFORD 
Measuring the charm 
lifetime 
More information on the lifetime of 
charmed particles comes from the 
photoproduction experiment at the 
SLAC Hybrid Facility, which has now 
accumulated twenty-nine events 
with one or two visible charm parti
cle decays in the hydrogen bubble 
chamber. Both the charged and neu
tral charm lifetimes have been deter
mined. 

This experiment involves groups 
from four countries: the US (Brown, 
Duke, Florida State, MIT, Oak Ridge, 
SLAC, Tufts, Berkeley, and Tennes
see), the UK (Birmingham, Imperial 
College, and Rutherford), Japan 
(KEK, Nara, and Tohoku) and Israel 
(Technion, Tel-Aviv, and Weiz-
mann). The experiment is also the 
first to take full advantage of the 

upgraded SLAC energy of 30 GeV. 
It uses the 20 GeV backscattered 

photon beam developed by a group 
at SLAC. Pulses of laser-produced 
ultraviolet photons are scattered 
from the electron beam to produce a 
3 mm diameter beam of energy 20 
GeV and energy spread 2 GeV. 

The venerable SLAC 1 metre hy
drogen bubble chamber, operating 
10 times a second and at relatively 
high temperatures (29 K), is able to 
produce tracks with high bubble den
sity (about 65 per cm). To exploit 
this, it was suggested that a fourth 
view of the events be used, in addi
tion to the normal stereo triplet of 
pictures. This fourth view would use 
a high resolution camera to record 
the bubbles before they grew 
beyond about 60 microns in diam
eter. A large batch of photographs 
has resulted. 

The pictures are taken in the hybrid 
mode, triggered when a hadronic in

teraction has been detected by the 
downstream electronic detectors. 
These detectors (proportional and 
Cherenkov counters, and lead glass 
arrays) also improve event recon
struction resolution, particle identifi
cation and photon detection. 

The high resolution pictures fre
quently allow the short tracks of 
charmed particles to be seen before 
they decay (only decaying tracks lon
ger than 0.5 mm are used in the ana
lysis, although shorter tracks can 
usually be seen). The principal diffi
culty so far is identifying the different 
kinds of charged charmed particles. 
For this reason the group prefers to 
quote separate lifetime measure
ments on the total sets of charged 
and of neutral decays. 

A maximum likelihood analysis 
combining distributions of decay 
lengths, impact distances and flight 
times yields a neutral charmed 
meson lifetime of 6.7 + 3.5 — 
2.0 x 10~ 1 3 s and a charged lifetime 
of 8.2 + 4.5 - 2.5 x 1 0 " 1 3 s. This 
gives a charged to neutral lifetime 
ratio of 1.2 + 0 .9 -0 .5 . 

The decay processes for charmed 
mesons are thought to be of two 
general types. In one, the light non-
charmed quark is just a 'spectator', 
and in the other type both quarks in 
the meson are involved. Under the 
most naive assumptions of light 
quark spectator dominance, the 
charged and neutral D mesons are 
expected to have equal lifetimes. 
Once non-spectator diagrams are in
troduced, the ratio of charged to neu
tral meson lifetimes increases due to 
the absence of the most prominent 
non-spectator diagrams in the decay 
of the positive D meson. Experimen
tal results for this ratio range from 
this experiment's 1.2 to values as 
large as 10. Therefore the under
standing of the decay mechanisms 
awaits the convergence of experi
mental results. 
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Different possible mechanisms for the decay 
of charmed mesons. Above only the heavy 
charmed quark is involved, while below 
both constituent quarks come into play. 

The collaboration has obtained 
more pictures which should soon 
double the sample of observed de
cays. 

CERN 

Electronic 
charm lifetime 

A value for the charged 
charmed meson lifetime 
comes from the NA 1 Frasca-
ti/Milan/Pisa/Rome/ 
Turin/Trieste group using a 
multiparticle forward calori
meter for identifying charmed 
meson pairs, together with 
a specially designed active 
silicon target exposed to a 
photon beam from the CERN 
SPS 400 GeV proton syn
chrotron. This is the first time 
that electronic techniques 
have been used to measure 
the charm lifetime—previous 
measurements have been 
based on photographic me
thods. From a sample of 
nearly a million events re
corded in 1980, nearly a 
hundred charm decays have 
been identified, giving a 
charged meson lifetime of 
9.5 + 3.1 - 1.9 x 10~13 

seconds. 

Signals from the 300 micron thick silicon 
target layers of the NA 1 detector at CERN. 
The signal levels (vertical scale) are 
proportional to the number of particles 
crossing each layer. Here the incident 
photon hits a nucleus which recoils briefly 
in layer 3. The subsequent layers show the 
passage of two charmed particles, which 
eventually decay in layers 13 and 23. The 
forward spectrometer identifies the charmed 
mesons and measures the event energy, 
allowing the path lengths to be translated 
into lifetimes. 
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A neutrino detector, based on flash 
chambers for event location, for a proposed 
neutrino facility at Los Almos. 

LOS ALAMOS 
Proposed neutrino 
facility 
Neut r i nos have a l w a y s been p r o m i 
nen t in t he expe r imen ta l p r o g r a m m e 
at t h e 8 0 0 M e V p r o t o n l inear acce l 
e ra to r , L A M P F , at Los A l a m o s Na
t iona l Labo ra to r y . Th i s i n te res t has 
he igh tened in an t i c i pa t i on o f t h e p r o 
t o n s t o r a g e r ing (PSR) w h i c h is s o o n 
t o be bui l t . T h e PSR can o p e r a t e in a 
m o d e w h i c h c o m p r e s s e s t h e 7 5 0 | is 
L A M P F b e a m pu lse t o 2 7 0 ns . T h u s 
h igh neu t r ino f lux a t l o w d u t y f a c t o r 
w o u l d be ava i lab le , p e r m i t t i n g a 
g rea t i m p r o v e m e n t in b a c k g r o u n d 
re jec t ion f r o m c o s m i c rays a n d g o o d 
t i m e sepa ra t i on o f e l ec t ron neu t r i nos 
f r o m m u o n neu t r i nos . 

T o exp lo re t h e p h y s i c s t h a t c o u l d 
be d o n e w i t h such a fac i l i t y , a W o r k 
s h o p o n Neu t r ino Phys ics w a s he ld 
last year , cha i red b y Felix B o e h m o f 

t he Cal i forn ia Ins t i tu te o f T e c h n o l o 
gy . T h e W o r k s h o p ident i f ied severa l 
i n te res t ing p r o b l e m s tha t c o u l d be 
a t t a c k e d w i t h neu t r i nos in t h e 3 0 t o 
3 0 0 M e V range . 

T h e f i r s t is t h e s t u d y o f osc i l l a t ion 
p h e n o m e n a us ing m u o n neu t r i nos . A 
m u o n neu t r i no b e a m p r o d u c e d by in 
f l i gh t p i on d e c a y s can have su f f i c ien t 
ene rgy t o m a k e m u o n s in a d e t e c t o r 
y e t w i t h l o w e n o u g h ene rgy t o ex 
p lo re t he poss ib i l i t y o f smal l neu t r i no 
m a s s e s . T h e L A M P F P rog ram A d v i 
s o r y C o m m i t t e e has a l ready a p 
p r o v e d one such e x p e r i m e n t . A 
s e c o n d f u n d a m e n t a l m e a s u r e m e n t is 
t h e e last ic sca t te r i ng o f m u o n neu t r i 
n o s f r o m p r o t o n s and e l ec t r ons . 
W i t h s ign se lec t i on poss ib le in a f o 
cus ing dev i ce at t he p r o d u c t i o n ta r 
ge t , an in tense b e a m o f m u o n an t i -
neu t r i nos can a lso be g e n e r a t e d . 
T h e s e sca t t e r i ng e x p e r i m e n t s w i l l a l 
l o w p rec i s ion m e a s u r e m e n t s o f n e u 
t ra l cu r ren t pa rame te r s and t h e p o s 

s ib le p resence o f n o n - s t a n d a r d w e a k 
i n te rac t i ons . T h e l o w ene rgy at 
L A M P F ensu res a c lean e lec t ron 
sca t t e r i ng e x p e r i m e n t ; f o r i ns tance , 
k a o n s c a n n o t be p r o d u c e d in t he p r o 
d u c t i o n t a r g e t , s o t h e e lec t ron neu t r i 
no b a c k g r o u n d f r o m neut ra l k a o n d e 
c a y s w i l l n o t be p resen t . 

T h e W o r k s T i o p a lso c o n s i d e r e d a 
large n u m b e r o f e x p e r i m e n t s us ing 
nuc lear t a r g e t s in w h i c h t he spec i f i c 
na tu re o f t h e init ial and f inal s t a tes 
a l l o w s one t o use t he t a rge t as a f i l ter 
f o r t h e s p a c e - t i m e charac te r i s t i cs 
a n d t he i sosp in s t ruc tu re o f w e a k 
neut ra l cu r ren t s . A c o p i o u s sou rce o f 
e l ec t ron n e u t r i n o s , sepa ra ted in t i m e 
f r o m m u o n neu t r i nos , a l l o w s a c lass 
o f e x p e r i m e n t s t o t e s t w e a k in terac
t i o n un iversa l i t y . A m o n g o the r ex 
p e r i m e n t s d i s c u s s e d w e r e e last ic 
sca t t e r i ng o n d e u t e r o n s (as w e l l as 
b reakup o f t h e d e u t e r o n , inc lud ing 
co i nc i dence m e a s u r e m e n t s in t he f i 
nal s ta te ) , c o h e r e n t e last ic sca t t e r i ng 
f r o m he l i um-4 ( to t e s t neut ra l cu r ren t 
p red i c t i ons o f g rea t as t rophys i ca l i n 
te res t ) and ine last ic sca t te r i ng t o car
b o n - 1 2 s t a t e s and c o r r e s p o n d i n g 
cha rged -cu r ren t reac t i ons in b o r o n -
12 and n i t r o g e n - 1 2 . 

T h e W o r k s h o p c o n c l u d e d t ha t 
t he re w a s a r ich va r ie ty o f expe r i 
m e n t s at L A M P F energ ies w h i c h 
c o u l d s h e d l ight o n severa l f u n d a 
m e n t a l q u e s t i o n s i nvo l v ing t he w e a k 
i n te rac t i ons . T h e L a b o r a t o r y t he re 
f o r e p r e p a r e d a p r o p o s a l t o c o n 
s t r uc t such a fac i l i t y capab le o f ac
c e p t i n g b e a m d i rec t l y f r o m L A M P F 
or f r o m t h e PSR. 

T h e fac i l i t y inc ludes a p ion p r o d u c 
t i o n t a r g e t capab le o f accep t i ng 1 0 0 
j i A o f 8 0 0 M e V p r o t o n s and a p ion 
f o c u s i n g d e v i c e . A ' d e t e c t o r h o u s e ' 
is s i t ua ted d i rec t l y a f ter t he p ion d e 
cay v o l u m e f o r e x p e r i m e n t s requ i r ing 
m u o n neu t r i nos . V i e w i n g t he b e a m -
s t o p area f r o m 9 0 ° is a sepa ra te 
d e t e c t o r bu i ld ing f o r m u o n neu t r i 
n o s , e l ec t ron neu t r i nos and m u o n 
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Pan American physics 

an t ineu t r i nos at energ ies b e l o w 5 0 
M e V . T h e p r o p o s a l cal ls f o r t h e c o n 
s t r u c t i o n o f a 5 0 0 t o n d e t e c t o r , c o m 
p o s e d m o s t l y o f a lum in ium p lanes 
a n d sc in t i l la tor pane ls , in w h i c h par
t ic le t r a c k i n g w i l l be d o n e b y e i ther 
f l ash c h a m b e r s , w i r e c h a m b e r s , o r 
p r o p o r t i o n a l d r i f t c h a m b e r s . A u g 
m e n t e d by a sma l l 2 0 t o n d e t e c t o r o f 
t h e s a m e d e s i g n , l oca ted 2 0 0 m 
f r o m the neu t r ino s o u r c e , and t he 
large 5 0 0 t o n d e t e c t o r 3 8 0 0 m a w a y 
it w i l l be poss ib le t o measu re any 
neu t r i no osc i l l a t ions w i t h h igh sens i 
t i v i t y . 

T h e p r o p o s a l r eques ts ma jo r f u n d 
ing in 1 9 8 4 w i t h t h e a im o f c o m p l e t 
ing c o n s t r u c t i o n in s u m m e r 1 9 8 5 . It 
has been s u b m i t t e d t o t h e Depa r t 
m e n t o f Energy f o r r e v i e w by t h e 
Nuclear Sc ience A d v i s o r y C o m m i t 
t ee . 

Early in Janua ry , a un ique m e e t i n g o f 
Lat in A m e r i c a n phys i c i s t s t o o k p lace 
at C o c o y o c in M e x i c o . A p a r t f r o m a 
s t r o n g s u m m e r s c h o o l p r o g r a m m e , 
t h e last t i m e s o m a n y Lat in A m e r i c a n 
i ns t i t u t i ons g o t t o g e t h e r w a s m o r e 
t h a n t e n yea rs a g o . The m e e t i n g had 
a b o u t 5 0 a t t e n d e e s w i t h s t r o n g re 
p resen ta t i ons f r o m the U S , Brazil and 
M e x i c o . 

T h e m e e t i n g w a s d e s i g n e d w i t h 
t w o o b j e c t i v e s — t o r e v i e w t h e s u b 
s t a n c e , cu r ren t s ta tus and fu tu re ex 
p e c t a t i o n s o f h igh ene rgy par t i c le 
p h y s i c s , and t o su rvey t h e s ta te o f 
phys i cs research and e d u c a t i o n in 
Lat in A m e r i c a and exp lo re t h e p o s s i 
b i l i t ies o f inc reased co l l abo ra t i on 
w i t h t he U S , cons i s t en t w i t h t he idea 
o f a h o s t US Labo ra to r y . 

One f o r m o f co l l abo ra t i on is t o p r o 
v i de ass i s tance t o g r o u p s i n te res ted 
in b e c o m i n g users o f h igh ene rgy 
fac i l i t ies . A n o t h e r f o r m , m o r e a p p r o 
pr ia te t o coun t r i es less a d v a n c e d in 
the i r phys i cs d e v e l o p m e n t , is t o p r o 
v ide a s t imu lus t o expe r imen ta l i s t s in 
any f ie ld o f phys i cs w h o w o u l d p ro f i t 
f r o m e x p o s u r e t o t he a d v a n c e d t e c h 
n o l o g y assoc ia ted w i t h h igh ene rgy 
Labo ra to r i es . Impl ic i t in t h e s e o b j e c 
t i ves w a s t h e a s s u m p t i o n , pe rhaps 
even d e e p c o n v i c t i o n , t ha t a s t r o n g 
phys i cs capab i l i t y is a necessa ry 
c o m p o n e n t in t he po ten t ia l f o r t e c h 
no log ica l d e v e l o p m e n t . 

Supe rb lec tures w e r e g i ven b y 
She ldon G l a s h o w , J . D. B jo rken a n d 

Bu r ton Richter o n t h e a c c o m p l i s h 
m e n t s , t h e cu r ren t s t a te and e x p e c 
t a t i o n s f o r t h e near and far f u tu re in 
h igh ene rgy p h y s i c s . T o p i c s o f cur 
rent phys i cs in te res t w e r e a lso d i s 
c u s s e d by J . Chela Florez, G. Perez, 
M . M o r e n o and A . Z e p e d a . T h e 
m o r e soc io log i ca l a s p e c t s w e r e 
c o v e r e d in t h ree r o u n d tab le d i scus 
s i ons and th ree f o r u m s . 

Round Tab le I desc r i bed t h e 
m o d e s o f u t i l izat ion o f h igh ene rgy 
phys i cs fac i l i t ies , c o v e r i n g h o w us 
ers f o r m co l l abo ra t i ons , h o w t h e y 
m a n a g e the i r un ive rs i t y ob l i ga t i ons 
and car ry o u t research at t h e b ig 
Labo ra to r i es . T h e spur t o local i n 
d u s t r y w a s d i s c u s s e d and i l lus t ra ted 
b y a desc r i p t i on o f t he techn ica l l y 
s o p h i s t i c a t e d dev i ces w h i c h users 
c o n s t r u c t at h o m e and b r ing t o t h e 
acce le ra to r . 

T h e ICFA ( In ternat iona l C o m m i t t e e 
o n Future Acce le ra to rs ) s t a t e m e n t 
o n ut i l izat ion po l i cy , w h i c h has been 
a c k n o w l e d g e d by all o f t h e w o r l d ' s 
L a b o r a t o r y m a n a g e m e n t s , appar 
en t l y w a s n o t k n o w n t o Lat in A m e r 
ican sc ien t i s t s . T h e s t a t e m e n t d e 
c lares t ha t fac i l i t ies are o p e n t o all 
users on a w o r l d - w i d e bas is , t he on l y 
cr i ter ia o f se lec t i on be ing sc ient i f i c 
mer i t and techn ica l c o m p e t e n c e o f 
t h e p r o p o s a l . Th i s po in t w a s e m p h a 
s ized at t h e m e e t i n g b y t he asse r t i on 
t h a t if e xpe r imen ta l h igh ene rgy p h y 
s ics is d e e m e d t o be a usefu l ac t i v i t y 
a t any ins t i t u te in t he w o r l d , t hen 
a d m i s s i o n t o any o f t h e w o r l d ' s ac
ce le ra to rs is sc ient i f ica l ly c o m p e l 
l ing . 

T h e requ i remen t f o r f o r m a t i o n o f a 
sma l l bu t v iab le phys i cs g r o u p and 
t h e ac t i v i t i es o f such g r o u p s w a s 
w e l l d e s c r i b e d by M . Kreis ler , cur 
ren t l y co l l abo ra t i ng w i t h Co lumb ia 
a n d t he Un ive rs i t y o f M e x i c o in a 
B r o o k h a v e n / Fermi lab e x p e r i m e n t . 
T h e ve ry re levan t Canad ian exper 
ience o f d e p e n d i n g o n acce le ra to r 
fac i l i t ies a b r o a d w a s c i t e d . T h e inter-
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es t o f Canad ian phys i c i s t s in t he 
poss ib i l i t y o f c o n s t r u c t i n g an e lec
t r o n r ing at one o f t h e large p r o t o n 
Labo ra to r i es is an e x a m p l e o f t he 
e v o l u t i o n o f i n v o l v e m e n t . 

T h e s o c i o l o g y o f large t e a m s w a s 
g i ven ful l t r e a t m e n t . D o u b t as t o t he 
va lue o f such an educa t i ona l expe r i 
ence w a s e x p r e s s e d a n d d e b a t e d . 
US p rac t i t i one rs s t r e s s e d t h e o p p o r 
tun i t i es f o r i nnova t i on and learn ing in 
w e l l led g r o u p s , t h e va r i ous sk i l ls in 
s o p h i s t i c a t e d t e c h n o l o g i e s w h i c h 
phys i c i s t s can c o m m a n d and t h e ex
c i t e m e n t o f dea l ing w i t h da ta at t h e 
f r on t i e r o f sc ience . O p p o r t u n i t i e s f o r 
a b u s e , inc lud ing ove rspec ia l i za t i on , 
use o f ' b lack b o x ' a p p a r a t u s and t h e 
poss ib l e d a m p i n g o f t h e f ree sp i r i t , 
w e r e a c k n o w l e d g e d . 

Perhaps t he m o s t d r a m a t i c and i l 
l um ina t ing sess ion w a s a r e v i e w o f 
p h y s i c s research in Lat in A m e r i c a 
w i t h e m p h a s i s o n p r o b l e m s a n d o n 
t h e v a s t d i f f e rences b e t w e e n say 
Brazil ( 6 0 0 PhD phys i c i s t s in a p o p u 
la t ion o f 1 2 0 mi l l ion) a n d H o n d u r a s 
(3 in a p o p u l a t i o n o f 3 mi l l ion) . For 
re fe rence , t he US has 2 5 0 0 0 PhD 
phys i c i s t s in a p o p u l a t i o n o f 2 0 0 m i l 
l i on . T h i s m a y be as g o o d an ind ica
t o r o f d e v e l o p m e n t o r at least t h e 
po ten t i a l f o r d e v e l o p m e n t as any 
s ta t i s t i c . It appea rs t ha t o u t o f a t o t a l 
p h y s i c s PhD p o p u l a t i o n in Lat in 
A m e r i c a o f a b o u t 1 2 0 0 , rough l y half 
are ac t i ve in research . A b o u t 2 0 0 
PhDs are o b t a i n e d each year w i t h 
m o r e t h a n half be ing o b t a i n e d 
a b r o a d . T h e t o ta l p o p u l a t i o n base is 
3 5 0 mi l l i on . 

M . M o r a v c s i k led a Round T a b l e 
d i s cuss i on o f soc ia l imp l i ca t i ons o f 
p h y s i c s research and t e c h n o l o g y b y 
s t r ess ing tha t t h e sub jec t is a cen t ra l 
f ea tu re o f our in te l lec tua l a g e , a n d all 
w h o asp i re t o d e v e l o p un i ve rs i t y ac 
t i v i t i es m u s t pa r t i c i pa te , n o t on l y f o r 
t h e sc ient i f i c p res t i ge bu t a lso b e 
cause o f t he in t r ins ic ro le in cu l tura l 
d e v e l o p m e n t . T h e p r o b l e m w a s 

ra ised, o f bu i ld ing c o n f i d e n c e a n d a 
s t r o n g plea w a s m a d e f o r even tua l 
se l f - su f f i c iency . A plea b y t h e d o y e n 
o f M e x i c a n phys i cs , M a r c o s M o -
s h i n s k y , under l ined t he o b j e c t i v e s : 
s t r o n g p h y s i c s , w i t h i ts imp l i ed 
g rasp o f t e c h n o l o g y , is necessa ry f o r 
t echno log i ca l se l f - con f i dence , sel f -
re l iance and u l t imate ly se l f - su f f i c i 
ency . 

It w a s a lso n o t e d tha t t h e cu l tura l 
appea l o f phys i cs a t t r a c t e d h igh ly 
t a l en ted peop le w h o can g o o n t o 
have cons ide rab le in f luence in o the r 
f i e lds . T h e t ra in ing va lue w a s e m p h a 
s ized — t h e b r igh t and versa t i l e 
p rac t i t i one rs g o o f f and m a k e c o n t r i 
b u t i o n s t o f ree e lec t ron lasers , t o 
app l y i ng theore t i ca l phys i cs ideas 
t o t he p r o p a g a t i o n o f s o u n d in 
o c e a n s and t o app ly the i r acce le ra to r 
expe r t i se in bu i ld ing t o k o m a k s f o r 
nuclear f u s i o n energy . 

Th i s a n d t he s u b s e q u e n t Round 
Tab le cha i red by R. R. W i l s o n ex 
p l o red t h e t e c h n o l o g y a s s o c i a t e d 
w i t h t h e mach ines and d e t e c t o r s a n d 
o n t he i n te rac t i on b e t w e e n p h y s i 
c i s t s a n d i ndus t r y in Lat in A m e r i c a . 
A g a i n th i s va r ied a lo t — the re be ing 
a c lose c o n n e c t i o n in C o l o m b i a and 
a l m o s t n o n e in Brazi l . Reasons f o r 
th i s w e r e e x p l o r e d . 

Geo rges Charpak and Bur t Richter 
d e s c r i b e d sp in -o f f t e c h n o l o g y — 
Charpak s t r e s s e d i n s t r u m e n t s and 
Richter d e s c r i b e d t he app l i ca t i on o f 
par t ic le acce le ra to rs t o m e d i c i n e , m i 
c roe lec t ron i cs and rad ia t ion p r o 
c e s s i n g . 

A l ively d i scuss ion c o v e r e d t h e is 
sue o f g radua te educa t i on w h i c h , f o r 
m o s t o f Lat in A m e r i c a , m u s t be d o n e 
a b r o a d . T h e r e appears t o be a t r e n d 
a w a y f r o m t h e US and t o w a r d s Eu
r o p e because o f t h e c o s t and t h e 
a d m i s s i o n requ i remen ts o f US g r a d 
uate s c h o o l s . 

Th i s issue and o the rs re la ted t o 
co l l abo ra t i on w e r e fu r the r d e v e l 
o p e d in a f o r u m w h i c h car r ied t h e 

m o t i v a t i n g idea o f t h e m e e t i n g . 
W h i l e Fermi lab c u s t o m a r i l y p r o v i d e s 
fac i l i t ies f o r phys i c i s t s f r o m a b o u t 
t h i r t y coun t r i es and t he re fo re is w e l l 
se t up w i t h h o u s i n g , a f o r e i g n v i s i t o r 
d e s k , language l e s s o n s , c o u n s e l i n g , 
e t c . , m a n y o t h e r US Labo ra to r i es 
p r o v i d e t h e sc ience w h i c h is t h e 
c o m p e l l i n g cu l tura l a t t r ac t i on a n d 
c o u l d c o n t r i b u t e . 

P lay ing a p r o m i n e n t ro le in th i s 
d r i ve f o r pan A m e r i c a n phys i cs is 
Fermi lab D i rec to r Leon L e d e r m a n , 
w h o c o n c l u d e s I t is m y fee l ing t h a t 
w e e x p e r i e n c e d s o m e t h i n g ve ry se r i 
o u s , pe rhaps h is to r i c . If o n e be l ieves 
t h a t t he t e c h n o l o g i c a l gap b e t w e e n 
N o r t h and S o u t h t e n d s t o an uns tab le 
w o r l d , t h e n w e are m o v e d t o d i m i n 
ish t h i s . T h e p ro f i t t o t h e US in t a k i n g 
v i g o r o u s leadersh ip w o u l d reap m u l 
t ip le r e w a r d s . Phys ic is ts t ra ined in 
t h e US w i l l use US t e c h n o l o g y . T h e 
h u m a n c o n n e c t i o n s f o r g e d in th is i m 
p o r t a n t en te rp r i se m u s t have p o s i 
t i ve po l i t i ca l bene f i t s . A n e x p l o s i o n 
in p h y s i c s in Lat in A m e r i c a w i l l s u b 
s tan t ia l l y b r o a d e n t h e po ten t ia l f o r 
p r o d u c i n g t h e b r e a k t h r o u g h s w h i c h 
change our l i ves , increase our c o m 
f o r t s or at least p rese rve t h e t e c h n o 
log ica l s o c i e t y u p o n w h i c h w e n o w 
d e p e n d . 

W h a t h a p p e n s nex t? Fermi lab is 
a l ready ' o p e n ' and severa l t h e o r i s t s 
have c o m e f o r s h o r t s t a y s . W e have 
a lso a c c e p t e d eng ineers and t e c h n i 
c ians in cases w h i c h benef i t t h e 
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People 
and things 

On people 

send ing i ns t i t u t i on . W e have a d v i s e d 
and e n c o u r a g e d the f i r s t user g r o u p 
f r o m M e x i c o . W e are seek i ng m o d 
es t Founda t i on and In te rna t iona l 
A g e n c y s u p p o r t in o rde r t o m in im ize 
t h e p r o b l e m s o f g o v e r n m e n t i n v o l v e 
m e n t . A g r e e m e n t s b e t w e e n ins t i t u 
t i o n s are s imp le t o adm in i s t e r and 
shou ld be t he rule as fa r as poss ib l e . 
In t h e cou rse o f t he nex t f e w y e a r s , if 
Fermi lab and o the r US Labo ra to r i es 
can p lay hos t t o 2 0 , 3 0 o r 5 0 t e a c h 
ers and researchers f r o m Lat in 
A m e r i c a , each o f t h e s e w i l l in t u rn 
t o u c h hund reds o f s t u d e n t s a n d c o l 
leagues and t he leverage w i l l be ve r y 
g rea t . Be ing even m o r e o p t i m i s t i c , 
w e can l ook f o r w a r d , pe rhaps in f i ve 
or t e n y e a r s , t o t h e se r ious n o t i o n o f 
a Pan A m e r i c a n A c c e l e r a t o r Labo ra 
t o r y — a hemispher i c Cen t ro A m e r i 
c a n o de Inves t i gac iones Nu -
c lea res . ' 

One of the international discussion panels 
at the Pan American Symposium on High 
Energy Physics and Technology, held at 
Cocoyoc, Mexico, in January. Left to right, 
R. Taylor from SLAC (representing Canada), 
Fermilab Director Leon Lederman 
(representing the US), J. Flores of Mexico, 
M. Kreisler of the US, C Avilez of Mexico, 
and Burt Richter also from SLAC, 
representing the US. 

Among the awards distributed at 
the recent joint annual meeting of 
the American Physical Society and 
the American Association of Phy
sics Teachers were the Dannie 
Heineman Prize for Mathematical 
Physics, to John C. Ward of Mac-
quarie University, Australia, for his 
contributions to the development 
of particle gauge theories, and the 
Oersted Medal for physics teach
ing, to 1.1. Rabi of Columbia Univer
sity. 

LEP people 

Now that the LEP electron-positron 
collider project is under way at 
CERN, decisions have been taken 
on the management of the machine 
construction and on preparations 
for the experimental programme. 

At CERN itself, a LEP Manage
ment Board has been set up to 
study and propose solutions to 
major problems of the construction 
programme and to share respon
sibility for major decisions concern
ing the project. The members of 
the Board (appointed for two 
years) are E. Picasso (Chairman), 
G. Plass, H. Laporte. H. P. Reinhard, 
L. Resegotti and W. Schnell, to
gether with M. Crowley-Milling (for 
1982). CERN Director General 
H. Schopper and Technical Director 
G. Brianti are ex-officio members. 

To prepare for the experimental 
programme, a LEP Experiments 
Committee is being set up and its 
first meeting scheduled for 
24 March. G. Wolf of DESY has 
been appointed Chairman. 

To advise on decisions concern
ing the machine, a LEP Machine 
Advisory Committee has been 
operating for some time under the 
Chairmanship of G.A. Voss of 
DESY. 
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LEP Project Leader Emilio Picasso. 

Other members are J. Le Duff, 
G. Rees, B. Richter, G. Saxon, A.N. 
Skrinsky, S. Tazzari and M. Tigner, 
together with Sir John Adams, 
G. Brianti, E. Gabathuler, A. Hutton, 
E. Picasso and H. Schopper from 
CERN. 

Gustav-Adolf Voss, member of 
the DESY Directorate and Chairman 
of CERN's LEP Machine Advisory 
Committee, has been made Doctor 
Honoris Causa by the University 
of Heidelberg. The award came in 
special recognition of his contribu
tions to the development of stor
age rings, and the role he played 
in the construction of the PETRA 
electron-positron ring at DESY. 
Working with Ken Robinson in the 
late 1960s, he helped develop the 
idea of low beta insertions' to 
compress the beams at the colli
sion regions of storage rings and 

DESY Director Volker Soergel (left) 
congratulates Gustav-Adolf Voss on the 
news of his being nominated Doctor Honoris 
Causa by the University of Heidelberg. 

(Photo DESY) 

boost the available luminosity, a 
technique much in vogue these 
days. 

US Funding 

In bad shape with the 1982 budget 
inherited from the previous admin
istration, the US high energy phy
sics funding has been reviewed 
by the Reagan administration in 
the light of the current US econ
omic situation. In the meantime 
the US High Energy Physics Advi
sory Panel (HEPAP) formed a com
mittee under the chairmanship of 
George Trilling to look at the impli
cations of different possible fund
ing levels for the long range plan
ning of US high energy physics. 

A number of projects are under 
way or being studied at Brookhav-
en, Fermilab, SLAC and Cornell. 
Diversity has always been a strong 
point of the US high energy phy

sics programme, but lack of money 
could result in one or other of the 
projects being held back. If insuf
ficient funds were available, some
thing would have to go, and while 
nobody wanted to see imaginative 
projects curtailed, a choice had to 
be made on a least of evils basis. 

The proposed victim was the 
ISABELLE project for 400 GeV 
colliding proton beams at Brook-
haven. The committee underlined 
the considerable scientific merit 
of this project, and strongly recom
mended its timely completion. 
However it was felt that further 
erosion of funding would damage 
the project and prevent its timely 
completion. 

The initial budget figure which 
has emerged is one of $429 mil
lion. Although this represents an 
increase over the inherited budget, 
it could be insufficient for the 
present ISABELLE scheme. 
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Ten years ago, on 1 March 1972, Fermilab 
Director Robert R. Wilson toasted the 
attainment of 200 GeV, the nominal Main 
Ring design energy. In 1976 this was 
boosted to 500 GeV, and now 
the Laboratory looks towards 1 TeV 
(1000 GeV). 

(Photo Fermilab) 

While Brookhaven's operating 
funds have been increased, allow
ing for an extensive superconduct
ing magnet research and develop
ment programme, initially no funds 
are earmarked for ISABELLE con
struction. However it is hoped that 
support will be restored in the 
months ahead as the budget is 
finalized. 

Work on the 3.8 km circumfer
ence ISABELLE tunnel began in 
1978 and is now largely complete. 
The project was originally seen as 
taking about ten years, however 
difficulties were encountered in 
the development of the supercon
ducting magnets to handle the par
ticles. Although these problems 
have now been largely solved, the 
project was nevertheless held up. 
However good progress continues 
to be made using the new magnet 
design (see page 96). 

Tevatron II approval 

The Tevatron II project at Fermilab 
to convert the Energy Saver to full 
1000 GeV experimental operation 
has received US government au
thorization. The construction pro
ject is authorized for $49 million. 
It includes the extraction system 
to bring the beam out at 1000 
GeV, upgrading the external beam 
switchyard to handle transporting 
and targetting of beams up to 
1000 GeV, and modification and 
construction of new secondary 
beams and support facilities in 
each of the three existing experi
mental areas to fully exploit the 
physics capabilities of the 1 TeV 
accelerator. The project will start 
this year and be fully complete in 
late 1985. Tom Kirk, Deputy Head 
of the Research Division, is Project 
Manager for Tevatron II. 

Meanwhile another key milestone 

on the way to completion of the 
Fermilab Energy Saver/Doubler 
has been achieved with the oper
ation of a 2400 foot-long supercon
ducting magnet string comprising 
three-quarters of a sector of the 
total ring. 

Tests of the first sector of the 
Saver have been under way since 
mid-January. Nearly half a mile of 
superconducting bending magnets 
in the main ring tunnel have been 
cooled and powered to 2200 A 
which is equivalent to an energy 
of approximately 500 GeV. The 
string includes roughly one-eighth 
of the Saver magnets. 

Three separate cryogenic loops 
are in operation from the A 1, A2, 
and A3 service buildings. The total 
system is operating in conjunction 
with three satellite refrigerators 
and the Central Helium Liquefier. 
Twenty-four half cells are in the 
string with each half cell consisting 
of four dipoles, one quadrupole 
and a spool piece which contains 
the correction elements. 

Many tests are under way as 
the current through the system is 
raised by stages. The entire sys
tem has been ramped at the design 
rate of 100 A/s for several hours 
with no unexpected problems. The 
system is also periodically dumped 
into a resistive load, or made non-
superconducting (quenched) by 
turning on internal heaters, in order 
to test the power supplies, magnet 
quench protection and refrigerator 
recovery. Tests are being run on 
pressurization, refrigeration, the 
control system, power supplies, 
vacuum and general safety sys
tems. Operation at 1000 A occur
red on 12 February, 1500 A on 13 
February, and 2200 A on 19 Feb
ruary. Over the next months the 
current will be gradually raised to 
4000 A. All of these tests are be
ing carried out while the present 
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accelerator is in operation for the 
normal 400 GeV research pro
gramme. The system is handled 
from the existing central control 
room in parallel with normal opera
tion. 

SLC Workshop 

Some 150 physicists met at SLAC 
recently to discuss reports on the 
experimental prospects at the 
SLAC Linear Collider (SLC). This 
meeting concluded the first phase 
of study for the SLC physics pro
gramme. 

Most of the agenda was devoted 
to the presentation of the reports 
of the eight specialist subgroups 
set up last year (see June 1981 
issue, page 199). These reports 
are being published as proceed
ings. 

On view was new hardware de
veloped for SLC, including a new 
beam position monitor to handle 
the intense SLC bunches. The con
trol system which monitors beam 
position, calculates orbit correc
tions and adjusts steering dipoles 
has been successfully tested. Also 
shown was a new klystron ca
thode, designed to improve the 
performance of the existing 36 
MW devices to provide the energy 
and reliability needed for the SLC. 
Meanwhile a 150 MW klystron is 
being developed with Japanese 
assistance, and a prototype is ex
pected to be ready this summer. 
These tubes would meet SLC re
quirements without the need for 
additional linac r.f. power. 

Progress at CESR 

More news from the CESR elec
tron-positron ring at Cornell to 
update our recent story (Jan
uary/February issue, page 9). After 
further operation with the new 

The Crystal Ball detector being prepared 
for removal from the East Pit at the SPEAR 
electron-positron ring at SLAC and shipment 
to DESY for installation in the revamped 
DORIS ring. 

mini-beta insertions, normal oper
ating luminosity has been improved 
by a factor of three. Peak figures 
of more than 8 x 1030 cm2 s'1 

have been recorded, while inte
grated luminosities of 2000 inverse 
nanobarns per week are now rou
tine. The new CLEO superconduct
ing magnet has paid dividends in 
the form of power savings equival
ent to half a million dollars per 
year, welcome news when opera

tional budgets are severely 
pressed. During the recent major 
shutdown, additional sodium iodide 
scintillator counter end caps were 
installed in the CUSB lepton-photon 
detector to complete its angular 
coverage. A magnetized iron muon 
identifier was also brought in. 

After a three-month run at the 
third upsilon, CESR energy will be 
raised for an extended run at the 
fourth upsilon. 
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