
The HEP-team at DESY led by Dietmar 
Schmidt (standing, second from left) poses in 
front of all published volumes of their HEP-
Index, covering 30 years of research. 
(Photo Pedro Waloschek) 

in 1992 - about 60 papers per day! 
The Stanford Linear Accelerator 
Center joined in 1966 and shared the 
effort of making and updating the 
database. 

Many other institutes now collabo
rate, including CERN, which provides 
preprint data via Bitnet. But still the 
printed versions of 30 years of the 
HEP-lndex, including the latest 
issues, can be peacefully consulted 
in most libraries without having to sit 
at a terminal. 

BROOKHAVEN 
Booster boost 

After three months of intensive 
dedicated machine studies, 
Brookhaven's new Booster acceler
ated 5 x 10 1 3 protons over four 
cycles, about 85% of the design 
intensity. This was made possible by 
careful matching of Linac beam into 
the Booster and by extensive reso
nance stopband corrections imple
mented during Booster acceleration. 

The best single cycle injection into 
the AGS Alternating Gradient Syn
chrotron was 1.14 x 10 1 3 protons from 
the Booster. 1.05 x 10 1 3 protons were 
kept in the AGS, a 92% combined 
efficiency of extraction, transfer, and 
injection. The maximum injected 

intensity achieved in the AGS was 
4.5 x 10 1 3 (4 Booster cycles). This 
beam was stored for several milli
seconds. 

On 22 June the AGS set up a new 
beam intensity record of 2.241 x10 1 3 

protons per pulse. The existing 
radiofrequency system limits the 
ability to capture and accelerate 
much beyond this. A new power 
amplifier system will be installed 
during the October 1993 to January 

At a recent Brookhaven Users' Meeting, 
covering both the Alternating Gradient 
Synchrotron (AGS) and the RHIC heavy ion 
collider now under construction. Left to right, 
Brookhaven Director Nicholas Samios; 
Associate Director Mel Schwartz; US House of 
Representatives Committee on Science, 
Space and Technology member Christine 
Wegman; US National Science Foundation 
Physics Division Deputy Director Pat Bautz; 
Brookhaven Users' Executive Committee 
Chairman Alex Dzierba of Indiana; Pat Rapp 
from the US Department of Energy (DOE)'s 
Division of High Energy Physics; AGS 
Department Chairman Derek Lowenstein; 
Dennis Kovar from the DOE's Division of 
Nuclear Physics; and DOE Division of High 
Energy Physics Director John O'Fallon. 
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MAKE YOUR BUDGET GO FURTHER... 
... if you have, until now, postponed purchasing 

high-quality ultra high vacuum components for 

financial reasons. 

LEYBOLD has rationalised and updated its range of pro

ducts so as to match market demand more closely, at the 

same time achieving price reductions of up to 50 % for UHV 

components - and improving product quality. 

Being the leading supplier of vacuum technology and pro

cess applications worldwide, LEYBOLD is the most compe

tent partner you could have in the area of UHV systems. 

LEYBOLD - The first choice in UHV technology. 

Do not hesitate to contact us, just ring: 

Germany (+49-221) 347-1324 or -1281. 

Switzerland (021)691 8414 

LEYBOLD AG 
Bonner Strasse 498, D-5000 Cologne 51 , Germany 

Leutschenbachstrasse 55, CH-8050 Zurich, Switzerland 

I n n o v a t i v e Vacuum Technology 

L E Y B O L D 
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A Degussa Company 

O L Y M P U S 
M i c r o s c o p e s 

La nouvelle generation de microscopes pour la 
métallographie: les modèles B H T - M / B H S - M / B H 3 - M J L . 
Haute précision garantie pour toute observation et 
inspection en épiscopie par l'optique corrigée à l'infini. 
La vaste gamme d 'accessoires vous assure le choix 
d'un équipement parfaitement adapté à vos appli
cations. O L Y M P U S - la qualité high-tech inégalée et 
un service parfait. Pour tout renseignement c o m 
plémentaire, adressez-vous à 

O L Y M P U S OPTICAL (Schweiz) A G , Chriesbaumstr. 6, 
Volketswil, Postfach, 8603 Schwerzenbach, 
téléphone 01-947 66 62, telefax 01-946 02 20 ou 

O L Y M P U S OPTICAL (Suisse) SA, Avenue de la Gare 6, 
c a s e postale 4,1860 Aigle, téléphone 025-26 53 60, 
telefax 025-27 10 57 Science pour la W e . 
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The Fermilab antiproton complex, showing 
recent improvements. 

1994 shutdown period, enabling the 
1994 physics run to make use of the 
full Booster intensity and go for the 
stated AGS objective of 4x10 1 3 

protons per pulse. 

FERMILAB 
More antiprotons 

The excellent performance of the 
Fermilab antiproton complex during 
the recent Collider run and its future 
potential are the cumulative result of 
many improvements over the past 
few years, ranging from major 
projects like upgrading the stack-tail 
stochastic cooling system in the 
Accumulator to minor improvements 
like automating tuning procedures. 

The antiprotons are created when 
the 120 GeV proton beam from the 
Main Ring hits the target. A good 
target should have high yield of 
antiprotons, should not melt, and 
should not crack due to shock waves. 
The old copper target has been 
replaced by a new one made of 
nickel. The yield into the Debuncher 
is 2 x 10 5antiprotons/proton. While 
this is only marginally better than for 
copper, the nickel target has high 
melting point energy (1070 J/g) and a 
low rate of increase in pressure with 
deposited energy, making it the 
target of choice for the proton 
intensities expected in the Main 
Injector era (June, page 10). 

Of the broad spectrum of all kinds 
of secondaries, only a tiny fraction 
are 8 GeV antiprotons. The 8 GeV 
negative charge secondaries are 
bent through 3° by a new pulsed 
magnet. Instead of a 200-turn mag
net with coils separated by epoxy as 
in the past, the new magnet has one 
turn carrying 45.5 kA of current. This 
single turn pulsed magnet uses 

radiation hard ceramic and is much 
more robust. 

From the transfer line the "hot" 
antiproton beam enters the 
Debuncher ring where its energy 
spread is greatly decreased at the 
expense of lengthening the bunch 
with the help of an RF manipulation 
called bunch rotation. In addition, the 
beam is stochastically cooled both in 
the transverse plane and in momen
tum. All this has to be accomplished 
within 2.4 seconds, when a new "hot" 
pulse arrives. 

Hot beam means large beam size 
and large beam losses. The aperture 
of the Debuncher ring has been 
significantly increased by enlarging 

the physical aperture of all the 
stochastic cooling kickers by about 
15 mm, as well as by centering the 
cooling arrays, Schottky pickups, and 
the vertical damper pickup on the 
beam. With the larger aperture, more 
"hot" antiprotons arriving in the 
Debuncher will survive for enough 
turns to be stochastically cooled and 
transferred into the Accumulator ring. 

Once in the Accumulator, the 
antiproton beam is cooled by a 
complex stochastic cooling system 
consisting of the stack-tail and two 
core cooling systems. The 1-2 GHz 
stack-tail system moves the beam 
from the injection orbit toward the 
core while betatron cooling improves 
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