
in the A G S f r o m t a n d e m s and t h e 
add i t i on o f a b o o s t e r t o ach ieve 
ions ac ross the per iod ic t ab le . Four 
d ipo le p r o t o t y p e s f o r RHIC have 
been t e s t e d w i t h resu l ts a b o v e t he 
3 . 4 5 T des ign f i e ld . 

Kaon fac to r i es (high in tens i t y 
p r o t o n s y n c h r o t r o n s o f severa l 
t ens o f GeV fo r c o p i o u s p r o d u c t i o n 
o f kaons and o the r par t ic les) w e r e 
r e v i e w e d by M i k e C r a d d o c k . Four 
such mach ines are at p resen t o n 
the tab le in Canada , Eu rope , J a p a n 
and U S A but none has ye t rece ived 
c o n s t r u c t i o n au tho r i za t ion (see 
Ap r i l i ssue, page 2 3 ) . 

Graham Rees r e p o r t e d o n t he 
ope ra t i on o f t he ISIS in tense neu ­
t r o n sou rce at t he UK Ru the r fo rd 
A p p l e t o n L a b o r a t o r y . T h e h igh 

in tens i t y p r o t o n s y n c h r o t r o n has 
been in ac t ion f o r j us t o v e r a year 
and is n o w feed ing six neu t ron 
b e a m i ns t r umen ts ( four m o r e are 
under d e v e l o p m e n t ) . M u o n sp in 
ro ta t i on w o r k and a neu t r ino ex­
pe r imen t shou ld s ta r t s o o n . T h e 
mach ine in tens i ty has reached 5 0 
m i c r o a m p s and the o p e r a t i n g ener­
gy is 5 5 0 M e V . Th is w i l l be in ­
c reased t o 1 0 0 m i c r o a m p s and 
7 5 0 M e V in the near f u tu re . ( A n 
in te res t ing imp l i ca t ion o f dea l ing 
w i t h such h igh in tens i t ies in t he 
neu t ron sou rce is tha t ISIS is one 
o f t he f e w mach ines in t h e w o r l d 
w h e r e the o p e r a t o r s are keen t o 
increase the b e a m em i t t ance ! ) Eu­
ropean c o - o p e r a t i o n (France, Ger­
m a n y , Italy and S w e d e n ) is in ­

v o l v e d in longer t e r m d e v e l o p m e n t 
o p t i o n s w h i c h inc lude an add i t i ona l 
t a rge t s t a t i on and the rebu i ld ing 
o f t he l inac — t h e least rel iable e le­
m e n t o f t he mach ine at p resen t . 

Forthcoming attractions 

Th is f i r s t r epo r t f r o m the 
W a s h i n g t o n Con fe rence c o n c e n ­
t ra tes o n n e w s f r o m p a r t i c l e / n u ­
clear p h y s i c s mach ines . In our nex t 
issue w e w i l l c o v e r s o m e o f t h e 
acce le ra to r n e w s at t he m e e t i n g 
f r o m o the r f i e lds . 

By Brian Southworth 

Around the Laboratories 

DESY 
PETRA 

A f t e r t he success fu l s ta r t f o r t he 
n e w DESY II e lec t ron s y n c h r o t r o n 
at the German DESY L a b o r a t o r y 
in H a m b u r g (see A p r i l i ssue , 
page 14) , t he PETRA r ing res ta r t ed 
ope ra t i ons on 8 M a r c h as PETRA 
II. Bo th t hese s e c o n d gene ra t i on 
r ings w i l l be used t o hand le pa r t i ­
c les des t i ned f o r t he HERA elec­
t r o n - p r o t o n co l l ider n o w under 
c o n s t r u c t i o n . 

PETRA II is a subs tan t i a l m o d i ­
f i ca t ion o f t he r ing used f r o m 1 9 7 8 
t o 3 N o v e m b e r last year (see J a n ­
ua ry /Feb rua ry issue, page 23 ) f o r 
e l ec t r on -pos i t r on co l l i s ion p h y s i c s . 

With the CELLO experiment retired in the 
background, the beam pipe of the 
substantially modified PETRA ring is now 
encased in concrete blocks. In the 
foreground is a superconducting cavity 
test installation. 

(Photo DESY) 
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W goes West 
On March 26, the first candi­
date W particle — the electri­
cally charged carrier of the 
weak nuclear force — was 
seen in proton-antiproton an­
nihilations at the Fermilab Te-
vatron by the big CDF detec­
tor. The Tevatron's luminosi­
ty figure was about 7 x 1028 

cm~2 s~1, about the same as 
CERN's collider when the 
first-ever W events were re­
corded towards the end of 
1982. However the Tevatron 

is operating at 1800 GeV col­
lision energy, compared with 
540 GeV at CERN in 1982. 
The Fermilab 'new world' W 
gives a clean 36 GeV electron 
coming out almost perpendi­
cular to the colliding beams. 

Blazing a trail 
for protons 

On April 1 at the DESY Labo­
ratory in Hamburg, a 7 GeV 
positron beam produced by 
the new 'DESY chain' of ma­
chines (Linac II, PI A, DESY II 
and PETRA II) was fired into a 
beam dump in the still incom­
plete tunnel being excavated 
for the HERA electron-proton 
collider, blazing the injection 
trail for the HERA protons. In 
the meantime DESY's new 
proton source is being put 
through its paces, pending 
construction of the new 
DESY III synchrotron to han­
dle the proton beams prior to 
injection. 

A f t e r t he s h u t d o w n , t he f ou r b ig 
e x p e r i m e n t s (CELLO, J A D E , M a r k - J 
and T A S S 0 ) w e r e r e m o v e d f r o m 
the r ing , t o g e t h e r w i t h t he b ig f o ­
cus ing q u a d r u p o l e s , t he m in i -be ta 
h igh l um inos i t y quad rupo les and 
the e lec t ros ta t i c b e a m sepa ra to r s . 
Of the f ou r e x p e r i m e n t s , on ly t h e 
CELLO se t -up w a s re ta ined , o u t 
o f the b e a m , as a s t a n d b y f o r ev ­
entual fu tu re use . Conc re te sh ie ld ­
ing w a s p laced a round t he r ing in 
the f o r m e r expe r imen ta l halls and 
5 0 0 m e t r e s o f n e w v a c u u m p ipe 
a d d e d , t o g e t h e r w i t h anci l lary 
v a c u u m e q u i p m e n t . 

A s we l l as t ak i ng care o f e lec­
t r o n s (and pos i t r ons ) , t he n e w 
PETRA r ing w i l l a lso be cal led u p o n 
t o handle p r o t o n s . A l l rad io f re -
quency acce le ra t ing cav i t ies w e r e 
r e m o v e d f r o m the PETRA No r th 
Hall and m o s t o f the rema inde r 
s w i t c h e d of f . T h e s e w i l l later f i nd 

the i r w a y t o t he ma in HERA r ing . 
T o run PETRA w i t h 14 G e V e lec­
t r o n s , on l y 16 cav i t ies are neces ­
sary . T h e s e w i l l be p o s i t i o n e d in 
the S o u t h Hal l , bu t m u s t be b y ­
p a s s e d in fu tu re by the p r o t o n 
b e a m , t a k e n t o 4 0 GeV pr ior t o 
in jec t ion in to HERA. 

T h e m o d i f i e d r ing s t ruc tu re and 
the n e w b e a m o p t i c s requ i red a 
d i f fe ren t a r r a n g e m e n t o f f o c u s i n g 
e l emen ts . In a d d i t i o n , s e p t u m and 
k icker m a g n e t s f o r par t ic le e jec t ion 
w e r e ins ta l led in the N o r t h s t ra igh t 
s e c t i o n . A l l th is t r a n s f o r m a t i o n 
w o r k t o o k on ly f ou r m o n t h s . 

FERMILAB 
Short-lived study 
continues 

A c c o r d i n g t o the a l m o s t exac t t h e ­
ore t ica l pr inc ip le o f c o m b i n e d 
charge c o n j u g a t i o n / p a r i t y (CP) i n ­
var iance — under w h i c h par t ic les 
and an t ipar t i c les are i n te r changed 
and lef t and r ight are s w i t c h e d 
round — the neut ra l k a o n c o m e s 
in t w o f o r m s , a sho r t - l i ved va r i e t y , 
p re fe r r ing t o decay in to t w o p i o n s , 
and a long- l i ved o n e , d i s in teg ra t i ng 
main ly in to th ree p i ons . 

In 1 9 6 4 , t he c lass ic e x p e r i m e n t 
o f J . W . Cron in and V . L. Fi tch at 
B r o o k h a v e n revea led t ha t CP invar­
iance w a s no t exac t . A b o u t one 
long- l i ved neutra l kaon in f i ve 
hund red w a s seen decay ing in to 
t w o p i ons . S u b s e q u e n t CP-v io la t ion 
s tud ies f o u n d o the r unusual d e c a y s 
o f the long- l i ved neut ra l k a o n . N o w 
e x p e r i m e n t E 6 2 1 at Fermi lab (a 
M i c h i g a n / M i n n e s o t a / R u t g e r s c o l ­
laborat ion) has l o o k e d f o r CP v i o ­
la t ion t h r o u g h unusual ( three p ion) 
decays o f the sho r t - l i ved neut ra l 
k a o n . 

T o m a k e a b e a m o f l ong- l i ved 
neutra l k a o n s and s t u d y the i r CP-
v io la t ing d e c a y s is re la t ive ly easy 
— jus t s i t a long w a y f r o m the 
kaon p r o d u c t i o n t a rge t s o t ha t all 
t he sho r t - l i ved neut ra l k a o n s have 
g o n e . For the sho r t - l i ved va r i e t y , 
th is t r i ck d o e s n ' t w o r k , s o CP v i o ­
la t ion has t o be s o u g h t c lose t o 
t he p r o d u c t i o n t a rge t in t he de l ica te 
in te r fe rence e f f ec t s b e t w e e n t he 
t w o k inds o f k a o n s . 

A 8 0 0 GeV p r o t o n b e a m f r o m 
the T e v a t r o n w a s sp l i t i n to t w o 
and led t o t w o k a o n p r o d u c t i o n 
t a r g e t s , one 2 5 m e t r e s u p s t r e a m 
o f the o the r , and t he charac te r i s t i cs 
(acceptance) o f t he d e t e c t o r m e a s ­
ured us ing the a l m o s t pure l o n g -
l ived k a o n decay s a m p l e f r o m the 
u p s t r e a m ta rge t . 

E 6 2 1 w a s t he f i r s t e x p e r i m e n t 
in the P ro ton Center beaml ine at 
Fermi lab t o run us ing 8 0 0 GeV 
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