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with a systematic error less than 
0.5 %. 

Those measurements will be one of 
the most important goals of the CMD-
2 gênerai purpose detector built at 
Novosibirsk in collaboration with 
Brookhaven, Yale, Boston and 
Pittsburgh. The detector consists of a 
drift chamber and double layered 
multi-wire proportional chamber 
inside a superconducting solenoid 
with a magnetic field up to 1.5 tesla. 
Outside the solenoid is a barrel 
electromagnetic calorimeter made 
from césium iodide crystals. The first 
double layer of limited streamer 
tubes comprising the initial stage of 
muon identification is placed between 
the barrel calorimeter and the iron 
yoke. The second layer of the muon 
System is outside the yoke. The 
detector is closed by endcap electro
magnetic calorimeters of BGO 
crystals. The spatial resolution of the 
drift chamber is 200 microns, that of 
the MWPC 0.5 mm and the energy 
resolution of the calorimeter is about 
9%. 

CMD-2 started experiments in 1992 
and over two years collected an 
integrated luminosity of about 1.7 p b 1 

around the phi-meson and 250 n b 1 in 
the 380-1000 MeV collision energy 
range. Measurements of both phi-
meson parameters and hadronic 
production rates require précise 
knowledge of the beam energy, 
achieved using the famous réso
nance depolarization technique 
developed at Novosibirsk. 

Data at the phi-meson were used 
for detector calibration and for a 
measurement of the leptonic affinity 
(width) of the phi-meson. It was the 
first time that ail major modes of phi-
meson decays had been measured 
in a single experiment. The data 
analysis is in progress and new 
results on rare decay modes as well 
as preliminary studies of correlated 

kaon decays are expected. 
With detector subsystems well 

understood, the collision energy 
range between 360 and 1400 MeV 
was scanned in 10 MeV steps. 
Eventually about 1000 pion pairs will 
be collected in each of 100 energy 
points, providing a 3% statistical 
uncertainty in a point. So far the 
energy range from 1020 to 810 MeV 
has been covered. During 1994-1995 
scanning will be continued, and more 
data will also be collected at the phi-
meson as well as at higher énergies. 

The upgrade of VEPP-2M is 
planned for the end of 1995. The 
solenoidal focusing System will be 
installée! to obtain so-called round 
beams and boost luminosity by a 
factor up to 20. Tests of the idea of 
round beams will also be crucial for 
the development of the Novosibirsk 
phi-factory now under construction 
(and which will be described in a 
fortheoming article). 

The transferline from Brookhaven's AGS 
Alternating Gradient Synchrotron to the new 
RHIC heavy ion collider. 

BROOKHAVEN 
RHIC installation 

This summer, the first superconduct
ing magnet was installée! in 3.8 
kilomètre tunnel for Brookhaven's 
RHIC heavy ion collider (October, 
page 31). 

Manufactured by Northrop 
Grumman's Electronics and System 
Intégration Division, the magnet is 
the first of RHIC's 373 dipoles. In 
addition to the dipoles, Northrop 
Grumman will also provide 432 RHIC 
quadrupoles. The first quadrupole 
was delivered on 8 April, a month 
before the first dipole arrived for on-
site testing prior to installation. 

RHIC will need 1,700 superconduct
ing magnets - dipoles, quadrupoles, 
sextupoles and correcting magnets, 
1,200 of which will be built by indus-
try and the rest built at Brookhaven. 
The 300 sextupoles are being sup-
plied by Everson Electric. 

The first RHIC sextant, with 48 
dipoles and 48 corrector-quad-
sextupole focusing units should be 
complète early in 1996. 

The injection line from the Alternat-
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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 

12 CERN Courier, November 1994 


	vol34-issue9-p010-e
	vol34-issue9-p011-e
	vol34-issue9-p012-e

