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Schematic of the RHIC PHENIX detector 
which will emphasize photon and lepton 
signals. Instrumenting the muon tracking 
system shown will require an upgrade of the 
basic detector. 

pairs, and the (much discussed) 
possible suppression of J/psi and 
upsilon resonant states . 

To accomplish these ambitious 
goals, PHENIX must of necessity 
incorporate many sophisticated 
technologies for particle identification 
and tracking. The central arms are 
dominated by a 9.5-metre high, 450 
ton magnet, and include many 
systems for particle identification and 
tracking. Closest to the interaction 
point are the inner detectors - 20 two 
arrays of beam-beam counters which 
provide a rough vertex location and a 
precise event time; and a silicon 
multiplicity detector (MVD) which 
measures charged particle multiplic
ity and provides a precise vertex 
location. These inner detectors are 
followed by: a drift chamber, for 
transverse momentum determination; 
a ring-imaging Cerenkov detector 
(RICH) for electron identification; pad 
chambers for tracking; a time-expan
sion chamber for both tracking and 

electron identification; time-of-flight 
(TOF) detectors for hadron identifica
tion; and an electromagnetic (EM) 
calorimeter for photon and electron 
identification. PHENIX also has a 
muon arm with magnetic analysis 
covering a large fraction of one 
forward hemisphere. The objective of 
this arm, whose full implementation 
will require an upgrade of the detec
tor, is the detection of high mass 
muon pairs to complement the 
electron pair signal in the central 
portion of the detector. 

The STAR and PHENIX detectors 
represent nearly 700 collaborators 
from 68 institutions in 13 countries. 
Present plans for the initial physics 
programme at RHIC also include a 
complement of small detectors. Two 
experiments, PHOBOS and 
BRAHMS, have been approved to 
develop conceptual designs. 
PHOBOS will employ a large array of 
silicon strip detectors for measuring 
charged particle tracks in the central 

region, while BRAHMS is a two-arm 
spectrometer to measure single 
charged particle inclusive spectra 
over a broad region which includes 
forward angles. 

Thomas W. Ludlam 

SERPUKHOV 
UNK transfer beamline 
commissioned 

A t the end of the 1000 hour 
February-March run of the 70 

GeV proton synchrotron at the 
Institute for High Energy Physics 
(IHEP), Serpukhov, near Moscow, 
the new 2.7-kilometre UNK Beam 
Transfer Line (BTL) was commis
sioned with proton beam. 

BTL will eventually transfer beam 
from the existing U70 proton accel
erator to the first stage of the UNK 
(UNK-1, now under construction) 
where it will be accelerated in the 21 -
kilometre ring up to 600 GeV. BTL 
was designed for proton energies 
between 60 and 70 GeV, momentum 
spread +2 x 1 0 3 and beam emittance 
2 mm.mrad, with systems for fast 
ejection, beam transfer and injection 
into UNK-1. 

The successful operation of the 
transfer beamline gives confidence to 
the main push towards UNK. (At 
CERN, electrons were precision 
injected into the first complete portion 
of the 27-kilometre LEP electron-
positron collider tunnel well before 
the completion of the project in 
1989.) 

The U70 fast ejection system is 
used to direct beam to BTL. It in
cludes full aperture kicker and two 
septum magnets as well as the U70 
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bump system for closed orbit distor
tion. The beam transfer part consists 
of a matching section for adjusting 
the beam phase spread and disper
sion with bend section, a 64-degree 
bend section and a second matching 
section to adjust the beam param
eters to the UNK lattice. 

The considerable distance between 
the UNK ring and U70 injector is a 
result of the geological conditions on 
the IHEP site. The BTL lattice has 
strong focusing FODO structure with 
88 quadrupoles, 52 5.8m dipoles and 
56 corrector magnets. 

The UNK orbit plane is 6 m below 
that of U70. Beam diagnostics 
include beam current monitors, 46 
beam position monitors, 26 profile 
monitors and loss and halo monitors. 

The final U70 radiofrequency is 6 
MHz, while a 200 MHz accelerating 
system will be used for UNK-1. A 
recapturing station is installed in U70 
to match the longitudinal phase 
space. 

The first BTL beam test was suc

cessfully carried out on 14 March, 
when U70 beam from was trans
ferred to a beam stop two kilometres 
from the ejection point. A small 
fraction of normal U70 beam intensity 
(5 bunches from 30) was accelerated 
to 65 GeV and captured by the UNK 
200 MHz system with some further 
acceleration. 

Using corrector magnets and 
adjusting the bending magnet current 
the beam was negotiated through the 
BTL. The emittance of the beam with 
intensity 3.5x 10 1 1 protons per pulse 
at the stopper was 1.6 mm.mrad. The 
beam size was in a good agreement 
with calculations. 

A PC-based control system was 
implemented for BTL commissioning, 
with four console computers and 
equipment controllers connected to 
the console via serial communication 
lines and line multiplexes. Magnet 
power supplies used more then 50 
homemade equipment controllers, 
each one consisting of a separate 
Multibus-1 crate with LSI-11 type 

processors, I/O and timing modules. 
Beam instrumentation electronics 
was implemented in CAMAC with 
Intel auxiliary crate controllers inside. 

At the same time a prototype UNK 
control system, developed in collabo
ration with CERN, was successfully 
tested. The system consists of an 
ULTRIX DEC station and a diskless 
front-end computer linked through 
MIL-1553 with equipment controllers. 
Two buildings were connected by a 
fibre optic computer link with TCPIP 
communication protocol. All power 
supplies for the magnet lattice and 
beam instrumentation (profile and 
intensity monitors) were controlled 
through the prototype. A modern 
graphical interface was developed 
based on the Motif toolkit. Currents in 
the magnet elements were set and 
final beam steering was carried out 
optimizing the beam profile and 
intensity. 

In parallel a commercial software 
package was under evaluation, with 
applications for BTL equipment 
control. Good operational reliability 
and perfect flexibility in interface 
design were demonstrated. 

During the run, four U70 experi
ments (VES - spokesman A. Zaitsev, 
SVD - spokesman P. Ermolov, 
CHARM - spokesman V. Kekelidze 
and Neutrino Detector - spokesmen 
S. Bunyatov and A. Vovenko) took 
data for one month. 

Recently the new 2.7-kilometre UNK Beam 
Transfer Line (BTL) at the Institute for High 
Energy Physics (IHEP), Serpukhov, near 
Moscow, was commissioned with proton 
beam. BTL will eventually transfer beam from 
IHEP's existing U70 proton accelerator to the 
first stage of the UNK (UNK-1, now under 
construction) where it will be accelerated in the 
21-kilometre ring to 600 GeV. 
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The superconducting Nuclotron at the Joint 
Institute of Nuclear Research, Dubna, near 
Moscow, has begun operations for physics. In 
the foreground is the internal target in a 
straight section of the machine, with a 
Nuclotron cryostat in the background. 

A deuteron beam accelerated to 3.7 
GeV/c was provided for the SPHERE 
spectrometer, the Spectrometer of 
Recoil Nuclei (SYAO), and the 
DELTA Experiment of the Institute for 
Nuclear Research (INR) of the 
Russian Academy of sciences 
(Troitsk). 

Measurements were performed with 
the internal target to study the yield 
of pions, kaons, and nuclear frag
ments (from protons to helium and 
lithium isotopes) in deuteron-nucleus 
collisions. For instance the INR team 
recorded 10 5 events, enough to 
identify some 50 rare examples of 
positive kaon production below the 
kinematical limit of nucleon-nucleon 
collisions. 

Various technical detector ques
tions were investigated, including the 
operation of lead glass electromag
netic calorimeters in the background 
environment of the ring tunnel. UV 
and X-ray radiation produced by 
beam particles in film target material 
was used to study the radiofrequency 
structure of the accelerated beam. 

The next Nuclotron run - with heavy 
ions - is scheduled for the summer. 

FERMILAB 
Bob Wilson 80 

O n March 4, an international 
symposium and tribute was 

held at Fermilab in honour of the 
Laboratory's founding director Robert 
Rathbun Wilson on the occasion of 
his 80th birthday. 

The symposium - 'Celebrating an 
Era of Courage and Creativity' -
featured talks and reflections by 
many of Wilson's colleagues and 
friends including Fermilab Director 
John Peoples and Director Emeritus 
Leon Lederman. 

The symposium talks also featured 
Golden Ages, by Chris Quigg of 
Fermilab's Theoretical Physics 
Department; Top and B Physics, by 
Paul Tipton of Rochester; Fixed 
Target Physics, by Heidi Schellman 
of Northwestern; Machine Physics, 
by Gerry Jackson of Fermilab's 
Accelerator Division; The Resurrec
tion, by Bill Foster of CDF at 
Fermilab; Wilson's Way, by Lillian 
Hoddeson, historian at University of 
Illinois and Fermilab; and Art and 
Architecture at Fermilab - The Wilson 
Legacy, by Paul Karchin of Yale. 

Ned Goldwasser summarized 
Wilson's contributions to both 
Fermilab and the scientific commu
nity: 

"In achieving his dream for 
Fermilab, Bob Wilson exercised all of 
his many talents: a good nose for 
quality physics and technology, 
boldness in accelerator design, and a 
strong sense of aesthetics, anchored 
by his unwavering conviction that the 
best science can thrive only in an 
environment of respect for the right 
and dignity of all human beings. 
Those qualities formed the character 
of the Laboratory from the beginning 

DUBNA 
Relativistic deuterons 
in the Nuclotron 

A t the Laboratory of High Ener
gies of the Joint Institute for 

Nuclear Research - JINR, Dubna -
17-29 March saw the first physics run 
of the superconducting Nuclotron 
(July/August 1993, page 9). 

The run began just after completion 
of a synchrophasotron polarized 
deuteron run. In accordance with the 
programme, a polarized deuteron 
beam was injected and accelerated 
up to 100 MeV nucleon. Subse
quently the "Polaris" polarized deu
teron source was replaced by the 
duoplasmatron (providing unpolar-
ized particles) and Nuclotron opera
tion continued for physics. 

The magnetic field cycles were 6, 
8.5, 10 kGs with a rise of 6 kGs/s. 
Beam dynamics were stable, with no 
particle losses observed after 500 ms 
of acceleration time. The maximum 
momentum of deuterons of 3.5 GeV/ 
c per nucleon was reached for a 
beam intensity of 2 x10 9 per cycle. 
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