
HERAIding HERA 

On W e d n e s d a y 19 A u g u s t , t h e 
mach ine cu t t i ng the tunne l f o r t he 
HERA e l e c t r o n - p r o t o n co l l ider at 
the German DESY L a b o r a t o r y in 
H a m b u r g ar r ived back at t he S o u t h 
Hal l , w h e r e it se t o u t o n i ts 6 . 3 
k i l ome t re c i rcui t 2 7 m o n t h s a g o . 

Behind the tunne l l ing m a c h i n e , 
conc re te f in ish ing is go i ng up f a s t , 
wh i l e fu r ther back ins ta l la t ion is 
we l l u n d e r w a y , w i t h large n u m b e r s 
o f m a g n e t s a l ready in p lace f o r t he 
3 0 GeV e lec t ron r ing . B o t h t he 
p r o t o n and e lec t ron in jec t ion l ines 
f r o m the ne ighbour ing PETRA r ing 
in to HERA have been t e s t e d ( the 
p r o t o n line w i t h p o s i t r o n s pend ing 
the arr ival o f p r o t o n s ) . 

Hav ing w o r k e d exc lus ive ly w i t h 
e lec t ron b e a m s t h r o u g h o u t i ts 2 8 -
year h i s to ry , t he DESY L a b o r a t o r y 
is hav ing t o add a p r o t o n p lan t . 
The rad io f requency q u a d r u p o l e s 
(built by Frankfur t ) t o g ive t he p r o ­
t o n s thei r f i rs t impu lse have per­
f o r m e d we l l (see June issue, 
page 1), bu t the n e w p r o t o n l inac 
has been de layed . Beaml ine equ ip ­
m e n t t o t ake p r o t o n s f r o m t h e 
linac t o the s y n c h r o t r o n , supp l i ed 
by Canada, has a r r i ved . 

For the p r o t o n s , t h e or ig ina l 
DESY e lec t ron s y n c h r o t r o n has 
been rebui l t as DESY III, w i t h 3 2 
add i t iona l quad rupo les g i v ing t he 
o ld c o m b i n e d f u n c t i o n (bend ing 
and focus ing) mach ine m o r e t he 
appearance o f a la t te r -day sepa ­
ra ted f unc t i on acce le ra to r . 

DESY III su r rounds t he n e w 
DESY II e lec t ron m a c h i n e , i m p r e s ­
s ive ly c o m m i s s i o n e d a f ter on ly 
one m o n t h o f runn ing in . T h e 
or ig inal i n ten t ion w a s t o l o w e r 
DESY III t o enable t he e lec t ron 
b e a m s f r o m DESY II t o ge t ou t . 
H o w e v e r the o ld mach ine w a s bui l t 
so so l id ly tha t it p r o v e d easier and 
cheaper t o instal l t he t w o mach ines 
in the s a m e hor izonta l p lane , w i t h 
e lec t ron b e a m s t r ave rs i ng t he p r o ­

che tunnel leading from the PETRA ring 
down to the HERA Main Ring at DESY. 

t o n mach ine , and w i t h t he t w o 
v a c u u m s y s t e m s de l ica te ly inter­
l o c k e d ! 

Conve rs i on w o r k is a lso needed 
t o adap t the PETRA r ing t o handle 
4 0 GeV p r o t o n b e a m s , in par t icu lar 
f o r t he p r o t o n s t o b y p a s s the h igh -
i m p e d a n c e rad io f requency acce l ­
e ra t ing cav i t ies fo r e lec t ron b e a m s . 
W o r k shou ld s ta r t s o o n . T h e t w o 
n e w PETRA acce lera t ing cav i t ies 
f o r p r o t o n s are near ing c o m p l e t i o n 
in Canada. 

A l l o rde rs fo r the s u p e r c o n d u c t ­
ing m a g n e t s fo r HERA 's p r o t o n 
r ing have been p laced w i t h Euro­
pean indus t ry . W h i l e rel iable large-
scale p r o d u c t i o n o f t hese v i ta l un i ts 
has ye t t o be d e m o n s t r a t e d , h o p e s 
are h igh af ter success fu l t e s t s o f 
p r o t o t y p e 9 -me t re d ipo les f r o m 
DESY and BBC in G e r m a n y , qua ­
d rupo les (deve loped at Saclay) and 
co r rec t i on coi ls f r o m the Nether ­
lands , h in t ing tha t p r o t o n s cou ld 
eventua l l y be t aken a b o v e the 8 2 0 
GeV HERA des ign level . 

T o supp l y the p r o t o n r ing and 
m a g n e t t e s t b e d w i t h l iquid he l ium 
m e a n t bu i ld ing the la rgest re f r iger­

a t i on p lan t in Europe. Sulzer has 
been a w a r d e d a s u p p l e m e n t a r y 
c o n t r a c t t o o v e r s e e the runn ing o f 
th i s c o m p l i c a t e d t e c h n o l o g y . 

H E R A ' s e lec t rons requi re 3 0 
G e V o f ene rgy . M o s t o f th is w i l l 
be supp l i ed by c o p p e r rad io f re ­
q u e n c y un i ts t a k e n f r o m the 
PETRA r ing . T h e hope is t ha t t he 
add i t i ona l ene rgy w i l l be supp l i ed 
by t h e t w i n four -ce l l 5 0 0 MHz s u ­
p e r c o n d u c t i n g n i ob ium un i ts d e v e l ­
o p e d in in tense R and D dur ing t h e 
pas t f e w yea rs and w h i c h have 
p r o v e d s o success fu l in bench 
t e s t s . 

Init ial b e a m t e s t s o f t he super ­
c o n d u c t i n g cav i t ies in PETRA e n ­
c o u n t e r e d un fo reseen p r o b l e m s 
bu t th i s shou ld be m a s t e r e d f o r 
f u r t he r b e a m t e s t s later th is year . 

In t he m e a n t i m e ins ta l la t ion has 
begun o f t he k l y s t r o n e q u i p m e n t 
t a k e n ove r f r o m p ^ T R A t o d r i ve 
t h e c o p p e r rad io f requency acce l ­
e ra t ing un i ts f o r t he e lec t ron 
b e a m s . HERA w i l l handle po lar ized 
(sp in -o r ien ted) e lec t rons and m a k ­
ing the i r appea rance are the f i r s t 
r o t a t o r m a g n e t s t o change the 
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Analyseur de spectre FSA 
de ROHDE&SCHWARZ 

• de fa ib le n iveau de bru i t p r o p r e t y p i q u e < - 1 5 0 d B m 

• g a m m e sans i n t e r m o d u l a t i o n > 1 0 0 dB 

• fa ib le bru i t de phase < - 1 1 4 dBc (Hz) pou r un écar t de 
po r t euse de 1 kHz 

• g a m m e de f r équence de 1 0 0 Hz à 1,8 (2 ,0) GHz 

• excu rs ion de f r équence rég lab le en con t i nu de 1 0 0 Hz à 
1,8 (2 ,0) GHz 

• réso lu t i on rég lable de 6 Hz à 3 M H z 

• bande passan te < 0 , 6 dB 

• erreur d ' a m p l i t u d e < 1 dB 

• mon i t eu r cou leur 

.0 i es 8 

IjffP L̂slj M* 0 w ' te 

Représenta t ion mjgjf^k 
générale e t serv ice f 1 vB^̂ J 
pour la Suisse v^B^v 

ROSCHI 
TELECOMMUNICATION SA 

C H - 3 0 6 3 I t t i g e n , Case posta le 
Téléphone 0 3 1 5 8 9 0 1 1 
Télex 9 1 1 7 5 9 W 

Burton Corblin 
Nembrankempressoren 

" problemlos 

Das hermetische 
System verdichtet 
ôlfrei aile Gase bis 
2500 bar und halt die 
Gase und Umwelt 
rein. 
Lieferbar in vielen Bauarten und Leistungsstufen, vom 
Laborgerat biszum 100 kW-Kom pressor -auch alsTrocken-
lâufer mit Membran-Endstufe und als Kompletteinheit. 
Sie entsprechen alien Abnahmevorschriften. 

HERBERT OTT AG 
Missionsstrasse 22, Postfach, CH-4003 Basel 
Telefon 061 / 25 98 00, Telex 964 562 (hoc) 

H I G H V O L T A G E R E S I S T O R S 
high reliability, Metallux Patent 
Ohm Range 5 KO + 35 GQ 
Operating Voltages 5 kV - 7 5 k V 

Rated power at 40°C 3 W + 105 W 
Temperature coefficients 10 - 2 5 0 p p m / ° C 
Voltage coefficients 1 ppm/V - 10 ppm/V 
Stability AR/R < 0,5%, 1000 h, 40 °C 

Please ask for new techn. documentation ! 

M E T A L L U X 
— E L E C T R O N I C 

Metallux AG 
CH-6850 Mendrisio 
Via A. Maspoli 10 
Tel. 0 9 1 / 4 6 49 35-6 
Telefax 0 9 1 / 4 6 52 10 
Telex 842 257 

Metallux GmbH 
D-7305A l tbach 
Stauferstrasse 3 
Postfach 31 
te l . 07153 /2 87 11 
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Right, the new QESY II synchrotron, and 
left, the original O E S V synchrotron, rebuilt 
to supply protons for the HERA 
electron-protons collider being built at 
the DESY Laboratory in Hamburg. The 
DESY II electron beam exits through the 
proton machine. 

po lar iza t ion d i rec t i on o f t he e lec­
t r o n s be fo re and a f ter each co l l i ­
s ion po in t . 

Experiments 

T o exp lo i t H E R A ' s un ique co l l i d ­
ing e lec t ron and p r o t o n b e a m s , 
(the p lan is a lso t o run w i t h p o s i ­
t r o n s and p r o t o n s ) , t he t w o b ig 
d e t e c t o r s - ZEUS and H1 - are 
push ing ahead at t o p s p e e d t o be 
ready f o r t he f i rs t co l l i s ions in 
1 9 9 0 . W i t h a l m o s t 1 0 0 0 G e V o f 
p r o t o n energy s l a m m i n g in to a 3 0 
GeV e l e c t r o n , t h e d e t e c t o r s are 
h ighly a s y m m e t r i c a l . T h i s , t o g e t h e r 
w i t h t he bunch ing o f H E R A ' s 
b e a m s , p o s e d spec ia l p r o b l e m s 
f o r the d e t e c t o r des i gne rs . Prec ise 
ana lys is o f t he p r o d u c e d h a d r o n s 
(s t rong ly in te rac t ing par t ic les) w i l l 
be n e e d e d , espec ia l ly f o r t he in ter­
es t i ng in te rac t ions p r o d u c i n g n e u ­
t r i n o s . T h e s e w i l l f l y o u t u n d e ­
t e c t e d o the r t han t h r o u g h de ta i l ed 
m e a s u r e m e n t o f ene rgy ba lance . 

ZEUS uses a ' c o m p e n s a t e d ' 
ca lo r ime te r des ign w i t h in te r leaved 
shee ts o f dep le ted u ran ium and 
sc in t i l la tor t o g ive accu ra te ene rgy 
m e a s u r e m e n t o f e l ec t r ons and 
h a d r o n s , wh i l e H1 p re fe rs l iquid 
a rgon as t he sens i t i ve m e d i u m 
w i t h i ron p la tes as abso rbe r . S o m e 
de ta i led w o r k has g o n e in to t he 
d e v e l o p m e n t o f o p t i m a l ca lo r ime te r 
con f i gu ra t i ons . 

In add i t i on t o t h e s e t w o n e w 
HERA e x p e r i m e n t s , t h e A R G U S 
d e t e c t o r w i l l con t i nue t o s t u d y 
e l e c t r o n - p o s i t r o n co l l i s ions in 
DESY 's DORIS II r i ng , a l t hough 
DORIS ope ra t i ons are t e m p o r a r ­
ily ha l ted dur ing the mach ine re­
bu i ld ing . 

A R G U S hit t he head l ines earl ier 

Klystrons installed for HERA. 
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th is year w i t h the o b s e r v a t i o n o f 
t he ' m i x i n g ' o f e lec t r ica l ly -neut ra l 
B m e s o n s (see June issue, page 
16) . A t the S y m p o s i u m o n L e p t o n -
P h o t o n In te rac t ions at High Ener­
g ies in H a m b u r g in Ju ly , t he A R ­
GUS co l l abo ra t ion r e p o r t e d ev i ­
dence fo r the expec ted l y ve r y rare 
d e c a y s o f B m e s o n s w i t h o u t t he 
p r o d u c t i o n o f par t ic les car ry ing 
t he c h a r m q u a n t u m n u m b e r (see 
page 4 ) . 

More light 

Elect ron mach ines p r o d u c e in ­
t e n s e b e a m s of s y n c h r o t r o n rad i ­
a t i on . Th is loss o f e l ec t r omagne t i c 
ene rgy is a curse f o r h igh ene rgy 
e lec t ron b e a m s but a b less ing f o r 
sc ien t i s t s l ook ing fo r a p r o b e o f 

m a t t e r s t ruc tu re . 
A t DESY, t h e DORIS r ing runs 

f o r 3 0 per cen t o f i ts t i m e w i t h 
e lec t ron b e a m s fo r the H A S Y L A B 
s y n c h r o t r o n rad ia t ion cen t re , w h i l e 
add i t i ona l b e a m t i m e c o m e s f r o m 
'pa ras i t i c ' runn ing dur ing h igh ener­
gy phys i cs s tud ies w i t h co l l id ing 
e lec t ron and p o s i t r o n b e a m s , p r o ­
v id ing par t icu lar ly in te res t ing b e a m 
c o n d i t i o n s . 

Each year , H A S Y L A B ca te rs f o r 
s o m e 5 0 0 sc ien t i s t s f r o m 1 0 0 
ins t i t u tes . For t he f u tu re , m o r e 
s y n c h r o t r o n rad ia t ion m i g h t be 
avai lab le if a dec is ion g o e s t h r o u g h 
t o bu i ld a n e w b y p a s s a round t h e 
s e c o n d DORIS co l l i s ion reg ion (pre­
v i ous l y used by the Crys ta l Ball 
e x p e r i m e n t ) . Th i s w i l l con ta in s ix 
' u n d u l a t o r s ' , increas ing b o t h t he 
quan t i t y and qua l i ty o f t he avai lab le 



Thin Fi lm C o m p o n e n t s 
for demand ing app l ica t ion 
in Laser-Opt ics. 

REMAX - Mirrors for High Power Lasers 
REPOL - Thin Fi lm Polarizers for Lasers 
REPART - Beam Spl i t ters 
REPASS - Long- and Shor tpass Edge Fi l ters 
REMIN - Ant i re f lec t ion Coat ings 
OPTISA - Manufac tu res fo l low ing 

Your Requi rements 

OPTISA Ltd 
Gewerbehofs t rasse 11 
CH-2503 Biel, Swi tzer land 

Tel. 0 3 2 / 2 3 86 23 \ 
Telex 931 223 opti ch 

O P l l S A 

41. rue de Villiers, 92200 Neuilly-sur-Seine, Tél. (1) 47.58.11.62 

AUBERT & DUVAL 
aciérie des ancizes 

PROMISES 
KEPT 

By delivering the total number of very 
high power klystrons ordered by 
CERN, Thomson-CSF confirms once 
again its position as a wor ld leader in 
the development and production of 
professional electron tubes. 

In order to satisfy the ever-escalating 
demands for RF power emanating 
from the high energy physics 
community and our industrial 
partners, the Electron Tube Division 
devotes a major part of its turnover 
(36%) to investment and R & D . 

This is why we have been chosen to 
develop and furnish klystrons for the 
world's major projects : 
• 1 M W C W at 352 MHz for LEP ring 
• 35 M W p e a k at 3 GHz for LEP 

injector 
• 500 k W C W at 3.7 GHz for JET 

and TORE SUPRA 

... as well as multi-megawatt klystrons 
delivering long RF pulses for several 
major free electron lasers, 

^ T H O M S O N - C S F 
E L E C T R O N T U B E S 

THOMSON-CSF - DIVISION TUBES ELECTRONIQUES 
38, RUE VAUTHIER / BP 305 
F - 92102 BOULOGNE-BILLANCOURT CEDEX / FRANCE 
TEL (331)46048175 
TELEX : THOMTUB 200772 F TELEFAX : (331) 46 04 52 09 
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A view of the experimental floor at the 
HASYLAB synchrotron radiation laboratory 
at DESY. 

(Photos DESY) 

b e a m s . Three w i g g l e r m a g n e t s are 
a l ready insta l led at DORIS and a 
n e w hall f o r h igh ene rgy X - r a y s 
has been o p e n e d . 

A l t h o u g h DESY m a n p o w e r is 
a l m o s t c o m p l e t e l y t a k e n up by t he 
amb i t i ous HERA p ro jec t , f a r s i gh ted 
e f fo r t s con t inue t o w a r d s t he d e v e l ­
o p m e n t o f n e w acce le ra t ing t e c h ­
n iques f o r the fu l l -sca le m a c h i n e s 
o f t o m o r r o w . The DESY w a k e f i e l d 
s c h e m e has p r o v i d e d p r o m i s i n g 
init ial resu l ts (see page 7 ) . A rea l ­
ist ic p roposa l cou ld e m e r g e if t hese 
resu l ts can be sca led up a p p r o ­
pr ia te ly . 

W i t h no i m m e d i a t e paral le l any ­
w h e r e , D E S Y ' s ma in HERA e f f o r t 
can look f o r w a r d t o m a n y yea rs 
o f p ro f i tab le exp lo i t a t i on in t he 
1 9 9 0 s t o bui ld up a c o m p r e h e n s i v e 
p ic ture o f t he i n te rac t i ons o f 
qua rks w i t h e lec t rons and w i t h 
p o s i t r o n s under all e l e c t r o n / p o s i ­
t r o n sp in poss ib i l i t i es . 

A s we l l as p rov i d i ng un ique 
phys i cs c o n d i t i o n s , HERA has a lso 
b lazed a n e w trai l in in te rna t iona l 
co l l abo ra t i on . I ta ly, F rance , t he 

Ne the r lands and Canada are s u p ­
p ly ing c o m p o n e n t s , wh i l e t he US 
and Israel are con t r i bu t i ng t o t h e 
t echno log i ca l d e v e l o p m e n t s , and 
Po land and China, t o g e t h e r w i t h 
t h e UK , are supp l y ing va luab le 

m a n p o w e r . W i t h in te rna t iona l i n ­
v o l v e m e n t in b ig n e w p ro jec t s 
be ing inc reas ing ly s t r e s s e d , th is 
HERA expe r ience is espec ia l ly 
use fu l . 

By Gordon Fraser 

Brookhaven — going for gold 

In S e p t e m b e r , t he B r o o k h a v e n 
Nat ional L a b o r a t o r y is ce leb ra t i ng 
i ts f o r t i e th ann ive rsary . It m o v e s 
in to m idd le age se rv ing a larger 
user c o m m u n i t y t han ever be fo re 
and w i t h research p r o g r a m m e s 
and fac i l i ty d e v e l o p m e n t s w h i c h 
shou ld guaran tee severa l m o r e 
decades o f f ron t - l i ne w o r k . 

T h o u g h the e m p h a s i s f o r t he 
fu tu re has m o v e d o f f par t ic le p h y ­
s ics , there are st i l l s o m e 3 5 0 p h y ­
s ic is ts i nvo l ved in par t ic le p h y s i c s 
e x p e r i m e n t s at t he A G S A l t e r n a t i n g 

Grad ient S y n c h r o t r o n , inc lud ing 
s o m e unique t o p i c s . T h e search 
fo r unusual kaon decays is a p r ime 
examp le and fou r d e t e c t i o n s y s ­
t e m s are push ing the l im i ts fu r the r 
ou t . Dur ing the pas t year , t w o o f 
t h e m (kaon t o p i o n , m u o n , e lec t ron 
and k a o n t o m u o n , e lec t ron) 
p a s s e d p rev ious bes t l im i t s , reach­
ing 1 0 " " 9 and ove r the nex t year 
shou ld be en ter ing the in te res t ing 
phys i cs range o f 10~~ 1 0 o r be t te r . 

T h e tanta l iz ing s i tua t ion w i t h the 
resu l ts f r o m t w o e x p e r i m e n t s 

search ing f o r neu t r ino osc i l l a t ions 
rema ins u n r e s o l v e d . Bo th see an 
excess o f e l ec t r ons , imp ly ing t ha t 
t he m u o n - n e u t r i n o is c o n v e r t i n g 
t o e l ec t ron -neu t r i no , bu t fu r the r 
ana lys is o f o the r poss ib le s o u r c e s 
m a y w h i t t l e a w a y the e lec t ron 
c o u n t s . T o se t t le the ques t i on d e ­
f in i t i ve ly , a t w o - d e t e c t o r expe r i ­
m e n t m a y w e l l be needed so t h a t 
any va r ia t i on o f e lec t ron c o u n t s 
w i t h d i s tance f r o m the neu t r ino 
sou rce cou ld be s tud ied . 

Expe r imen ts us ing po lar ized (spin 
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