
Around the Laboratories 

CERN 
New cooperation 
agreement with China 

As preparations gather momentum 
for its LHC proton collider to be built 
in the 27-kilometre LEP tunnel, 
CERN is encouraging increased in
ternational involvement in the project, 
both for the machine itself and for the 
experiments which will use it. 

Earlier this year, the successful To
wards the LHC Experimental Pro
gramme' meeting at Evian-les-Bains 
staged the first public presentations 
of ideas for LHC experiments. With 
this meeting showing the remarkable 
level of world interest in this physics, 
top-level CERN delegations subse
quently scheduled overseas trips to 
Russia and to Japan to stimulate fur
ther interest in the LHC experimental 
programme. At these meetings, spe
cially-arranged seminars provided a 
reciprocal picture of ongoing projects 
and plans, and the fruitful in situ dis
cussions are now being followed up. 

Latest venue was Beijing, China, in 
October, bringing together about 100 
physicists from all over China, includ
ing four from Taiwan. The Beijing 
seminar covered current perspec
tives in physics, together with devel
opments around the LHC machine 
and experiments on the CERN side. 
On the Chinese side, presentations 
highlighted the remarkable progress 
at the BEPC Beijing electron-positron 
collider, together with important work 
on new materials and in magnetic 
field measurements. 

After full plenary presentations, the 
main meeting broke up into more de
tailed parallel sessions on specific 
accelerator and detector develop
ments. In the latter, Chinese experi
ence in manufacturing crystals of 

Vice Chairman of the Chinese State Science 
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Rubbia sign the new CERN-China cooperation 
agreement in Beijing. 
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fluoride salts could go on to play an 
important role for electromagnetic 
calorimetry for LHC experiments. 

During the top-level CERN delega
tion's visit to Beijing, a new coopera
tion agreement was signed between 
the Chinese government and CERN. 
This complements the July 1991 ac
cord with the Chinese Academy of 
Sciences and further consolidates 
existing Sino-CERN scientific and 
technical cooperation. 

The signing of the new agreement 
was attended by State Councillor and 
Chairman of the State Science and 
Technology Commission (SSTC) 
Song Jian, SSTC Vice Minister 
Rongzheng Hui, Director General of 
the Chinese International Coopera
tion Department Wang Shaogi, and 
Beijing Institute for High Energy 
Physics Directors Shouxian Fang 
and Zheng Zhi-Peng, together with 
CERN Director General Carlo 
Rubbia, CERN Research Director 
Walter Hoogland, and L3 spokesman 
Sam Ting. 

The new agreement reflects the 
growing links between China and 
CERN, which date back to 1973. In 
the late 1970s, Chinese participation 
began in several major experiments, 

but collaboration expanded quickly in 
the 1980s with the advent of LEP, 
where both the Aleph and L3 experi
ments attracted strong Chinese con
tingents, bringing valuable contribu
tions. More than 100 Chinese 
physicists are currently working at 
CERN. Stemming largely from the 
existing involvement in the L3 experi
ment at CERN's LEP electron-posi
tron collider, China has a strong rep
resentation on the L3P LHC Letter of 
Intent. 

On the machine side, Chinese ac
celerator physicists have made major 
contributions at CERN to the design 
of the ACOL Antiproton Collector and 
LHC. Their rapidly acquired expertise 
played a key role in the design and 
construction of the BEPC machine at 
Beijing. 

SUPERCOLLIDER 
Update 

After the oscillations in the financial 
fortunes of the US Superconducting 
Supercollider (SSC) this summer, a 
compromise bill was passed in 
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Model +75V ±160V ±330V 
220,230 +12A +10A 
231,261 ±55A +25A 
233.263 +110A +50A 
234-1,264-1 +180A +90A 
234.264 ±240A +120 A 
235.265 ±300A +150A 
* R a t i n g f o r I P E A K is > 2 x I C O N T > d e p e n d i n g o n d u t y f a c t o r a n d p u l s e w i d t h . 
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Anew concept Tunnel Boring Machine, seen 
here being assembled by the Robbins Co. of 
Kent, near Seattle, will be used to excavate 
the first segment of tunnel for the Supercon
ducting Supercollider in Ellis County, Texas, 
this winter. The 4.8-metre diameter machine 
features two sets ofgrippers - the white bands 
on the sides - used sequentially to allow the 
machine to push forward continuously. Hence 
the machine's nickname 'Inchworm'. 

September that included $517million 
for the SSC in the new financial year, 
which began on October 1. This 
figure was midway between the 
$484M that the House appropriations 
committee had recommended (which 
the full House then reduced to $34M) 
and the $550M that the full Senate 
had passed in August. The funding 
level is $133M less than the $650M 
requested in the original President's 
budget, and the effect of the lower 
amount on the project's schedule is 
being studied. 

On site in Ellis County, Texas, the 
first tunnel boring machine (TBM) 
has arrived at the N25 service area 
on the north arc of the 87 kilometre 
(54 mile) ring, about 5 miles north
east of the N15 area where much of 
the first construction activity has 
been centred. A rebuilt machine, the 
TBM will be used by the Gilbert-Shea 
construction team to bore about 8.3 
miles of 14-foot diameter tunnel, from 
N25 to N40. Five shafts, 170 - 200 

feet deep, are also included in the 
contract. One of them, the utility shaft 
at N25, will be used to lower the TBM 
to tunnel level. 

Another shaft will be excavated on 
the south arc, at S30, to gain design 
experience with Taylor marl, the third 
main geological stratum the SSC 
tunnel will be bored through. 

Two new TBMs, now being built, 
are due to arrive soon at N15 and 
N20. By the end of the year, boring of 
three sections (N15-20, N20-25, and 
N25-40) will be underway. Contracts 
are in place for tunneling of the entire 
north arc (N15to 55). 

On the accelerator front, the RFQ 
(radiofrequency quadrupole accelera
tor) has been delivered by Los 
Alamos National Laboratory, and is 
being installed and tested. The RFQ 
is the second stage of the Linac, 
taking protons from the 35 keV ion 
source up to a kinetic energy of 2.5 
MeV. Modulators to control the 
klystrons that will power the DTL and 

CCL (drift tube linac and coupled 
cavity linac) have been ordered (at 
less than the baseline cost estimate) 
from Maxwell Laboratories. The DTL 
and CCL are the last two stages of 
the Linac, which will take the beam to 
600 MeV. 

Going further up in energy, proto
type dipole^for the LEB (low energy 
booster) are being built at SLAC 
(Stanford) and INP (the Institute for 
Nuclear Physics in Novosibirsk, 
Russia); prototype quadrupoles at 
Berkeley and INP. Corrector magnet 
prototyping is being done at SSCL, 
and INP is beginning to study these, 
too. It is expected that INP will 
provide all the LEB magnets, with 
first production beginning next 
summer. Two competing 
radiofrequency system concepts are 
being developed at SSCL and INP; 
these will be tested early next year. 

A full size mock-up of the dipole-
dipole interconnect region in the MEB 
(Medium Energy Booster) is under 
construction. A prototype dipole 
magnet is to be built by Fermilab, 
and negotiations for the quadrupoles 
are under way with MRTI (the Mos
cow Radio and Technology Institute). 

For the High Energy Booster (HEB), 
the first model dipole is being built by 
Westinghouse, who will design and 
develop the dipole, build prototypes, 
and deliver 50 low rate production 
magnets. The design and develop
ment of HEB quadrupoles is well 
advanced at Saclay. Spool pieces 
are being designed at SSCL, and 
corrector magnets will be developed 
through modifications to the existing 
contracts for Collider correctors. 
Westinghouse will study the ob
served ramp rate dependence of 
SSC superconducting magnets, a 
phenomenon that is more important 
for the rapid-cycling HEB than for the 
Collider. 

General Dynamics is about to begin 
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One of the new superconducting spectrometer 
magnets recently commissioned at the 12 
GeV proton synchrotron at the Japanese KEK 
Laboratory. Seen here is the toroidal magnet 
for the low momentum kaon beamline. Each of 
its 12 gaps provides 1.5 Tm of analysing 
power. 

winding coils for the first Collider 
dipole in its new magnet facility in 
Hammond, Louisiana. 

KEK 
PS - superconducting 
spectrometers 

At the Japanese KEK Laboratory in 
Tsukuba Science City, the oldest 
research facility, the 12 GeV PS 
proton synchrotron, has been 
equipped with new beamlines and 
spectrometers. The faithful PS has 
been supplying stable proton beams 
of steadily increasing intensity for 16 
years. After starting with particle 
physics, PS research has expanded 
to include nuclear as well as particle 
physics. A large proportion of pro
posed experiments request intense 
kaon beams. 

To cope with this change in empha
sis, the former bubble chamber hall 
has been replaced by a new (North) 
experimental hall served by two 
upgraded kaon beamlines - one for 
momentum up to 0.6 GeV/c for 
'stopped' kaon experiments, and the 
other going up to 2 GeV/c. Both 
spectrometers are open to any users, 
subject to the usual approval from 
the PS Physics Advisory Committee. 
They are also movable to allow 
space for other experiments. 

New large-aperture, general-
purpose superconducting 
spectrometers have recently been 
installed, a 12-sector toroidal magnet 
in the low momentum beamline and a 
single sector dipole in the other. 

The toroidal spectrometer system 
uses a magnet constructed by Tokyo 
University and a cryogenic system 
built at KEK. Its 12 sets of supercon
ducting coil wound around an iron 

core are equivalent to 12 dipble 
magnets arranged in a rotationally 
symmetric way. Maximum central 
field is 1.83T, and a field integral of 
1.5Tm is available. 

A pilot experiment (E218) was 
approved to ascertain the 
spectrometer's performance and then 
use it for hypernuclear physics. Two 
pions are detected in coincidence to 
study hyperfragment production. 

A second experiment (E246) is 
being prepared to search for violation 
of time invariance in kaon decay by 
measuring muon transverse polariza
tion in the decay of a positively 
charged kaon into a neutral pion, a 
charged muon, and a neutrino. The 
large solid angle and rotational 
symmetry of the spectrometer is 
expected to give high sensitivity. 

The sector-type dipole spectrometer 
was constructed by the Institute for 
Nuclear Study, Tokyo, in collabora
tion with KEK. With nuclear physics 
applications in mind, it generates the 
maximum central field of 3T across a 
50 cm gap, giving 0 , 1 % momentum 
resolution in 100 msr. 

The first two experiments are ready 
to take data with a pion beam. E140 
will investigate heavy lambda 
hypernuclei while E269 will look at 
pion elastic scattering. 

Meanwhile the TRISTAN electron-
positron collider at KEK has entered 
its 7th year of operation, now deliver
ing a peak luminosity of 4 x 10 3 1 per 
sq cm per s at a collision energy of 
58 GeV to serve three experiments, 
AMY, TOPAZ and VENUS. Its 
injector, the 2.5 GeV linac, is shared 
with the positron storage ring of the 
Photon Factory, now in its tenth year 
as a dedicated synchrotron light 
source. 

CORNELL 
Upgrading CESR 

The Cornell Electron-Positron Stor
age Ring (CESR) has begun a major 
upgrade programme en route to a B 
Factory. CESR has been operating at 
the production threshold of the fifth 

16 CERN Courier, December 1992 


