
Around the laboratories 

Peak beam intensity in Brookhaven's Alternat-
ing Gradient Synchrotron (AGS) for each year 
since 1981. Significant increases occurred in 
1984 when négative hydrogen ion injection 
was introduced, in 1993 when the Booster 
started to contribute, and in 1994 when the 
AGS radiofrequency System was upgraded. 

ing Gradient Synchrotron (AGS) is 
now complète, and transfer tests will 
begin next year. 

AGS intensity record 

As flashed in the September issue, 
this summer the Brookhaven Alter-
nating Gradient Synchrotron (AGS) 
reached a proton beam intensity of 
4.05 x 10 1 3 protons per puise, 
claimed as the highest intensity ever 
achieved in a proton synchrotron. It 
is, however, only two-thirds of the 
way to its final goal of 6 x 10 1 3 . 

The achievement is the resuit of 
many years of effort. The Report of 
the AGS II Task Force, issued in 
February 1984, laid out a compre-
hensive programme largely based on 
a careful analysis of the PS expéri
ence at CERN. The AGS plan had 
two essential components: the 
construction of a new booster, and 
major upgrades to the AGS itself. 

Construction of the Booster was 
completed in 1991. By 1993, it had 
reached an intensity of 1.2 x 10 1 3 

protons per puise (each AGS puise 
comprises four Booster puises.) This 
spring, the Booster reached 1.7 x 
10 1 3 , comfortably exceeding the 
design goal of 1.5 x 10 1 3 . This 40 
percent gain in intensity was 
achieved by careful attention to 
détail. The important éléments were 
a thorough correction of the 
stopbands, carried out in 1993, a 
realignment of the magnets, carried 
out before the 1994 run, careful 
tuning and setup in 1994, and ster
ling performance by the Linac, which 
routinely delivered 27 milliamps to 
the Booster. 

Major System improvements also 
had to be made to increase the AGS 
intensity by a factor of four (six 
thousand times its original design 
intensity of 10 1 0!). The Task Force 

Report called for new vacuum and 
control Systems, and major changes 
in the main power supply - ail of 
which were in place by 1993. A new 
radiofrequency System and a System 
to jump the beam rapidly through 
transition were both scheduled for 
opération in 1994. 

The new high power r.f. System has 
three key éléments: new power 
amplifiers; fast feedback to control 
the power amplifiers; and reworked 
r.f. cavities to give better beam 
loading performance. Ten new 
power amplifiers installée! in the ring 
next to the cavities increased the 
installed power per cavity from 40 to 
200 kilowatts. 

Opérations had started well when a 
power line transformer for one of the 
new power amplifiers broke. In the 
next two weeks, two more transform
e r suffered the same fate and this 
shocking situation forced a décision 
to stop opérations and examine the 
seven remaining transformers. In the 

midst of ail this complex high technol-
ogy, the manufacturer had failed to 
take full account of the stresses on 
the coil supports in the transformers, 
and many of those supports that had 
not yet failed were about to. 

Rebuilding the transformers would 
take at least a year. Fortunately, the 
power supply from the old power 
amplifiers was still available. Lashed 
together as it was, the new r.f. 
System nevertheless accelerated the 
AGS beam to a new record. By the 
end of 1995, the AGS should be able 
to fully exploit the flexibility of the 
complète new System. 

The new transition jump System 
pushed the beam through transition 
very quickly and with minimal losses. 
This set of fast quadrupoles was 
designed in 1987, but was moth-
balled until required. 

The goals for 1994 had been 
1 .5x10 1 3 in the Booster and 4 x 10 1 3 

in the AGS. Whoever sets thèse 
goals is remarkably clever, since so 
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Around the laboratories 

Excavation for the Japanese Super-
KAMIOKANDE50,000-ton water Cherenkov 
imaging detector for a nucléon decay search 
and neutrino studies was completed at the end 
ofJune (see aldo cover photo). 

far they have been attained, just. 
For 1995, the goal is the AGS design 
goal of 6 x 10 1 3 protons per puise. 

From Ed Bleser 

JAPAN 
Super-Kamiokande 

Excavation for the Japanese Super-
KAMIOKANDE 50,000-ton water 
Cherenkov imaging detector was 
completed at the end of June. The 
goals include a search for nucléon 
decay up to a lifetime of 1 0 3 3 3 4 years, 
high-statistics studies of solar and 
atmospheric neutrinos, and détection 
of any nearby supernova explosions. 

The project was approved in 1991, 
with the officiai 'groundbreaking' in 
December of that year about 1,000 m 
underground in the Kamioka mine in 
Gifu Préfecture, about 250 km west 
of Tokyo. 

The Institute for Cosmic-Ray 
Research of the University of Tokyo 
is construction overseer. It took 31 
months to excavate the 58 m high 
and 40 m diameter cavern and re-
move more than 75,000 cubic mètres 
of rock, including an approach tunnel. 

On July 13 some 200 people, includ
ing the Président of the University of 
Tokyo and the Governor of Gifu 
Préfecture, were invited to a classical 
music concert and an exhibition of 
artwork in the completed cavern. 

Construction of a water tank began 
in August. The tank, lined with 
stainless steel, will be separated into 
an inner counter and a 2 m thick 
outer counter (or anticounter) by 
black plastic sheets stretched over a 
support structure for photomultiplier 
tubes (PMTs). The inner counter, 
with a fiducial volume of 22,000 tons 
for solar neutrino observation will be 

viewed by 11,200 Hamamatsu 20-
inch PMTs. The outer will have about 
2,000 Hamamatsu 8-inch PMTs. 
Production of the larger PMTs started 
in 1992, and delivered units have 
been stored inside the mine. More 
than half of the Super-KAMIOKANDE 
electronics has also been delivered 
and extensive testing is underway. A 

building for a large Computing facility 
has been constructed near the mine. 
Development of analysis and simula
tion software is also underway. 
Construction of Super-KAMIO
KANDE is proceeding on schedule. 
Installation of the PMTs is expected 
to begin next June and the detector 
should be completed in early 1996. 
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