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precision of measurements so far. 
In a three-day workshop held this 

summer at Argonne and co-organ
ized by the Institute of High Energy 
Physics in Beijing, the status of these 
collider designs was assessed, and 
the physics case for Tau-Charm 
Factories discussed in the context of 
recent developments, particularly its 
complementarity to other physics 
programmes. 

Jasper Kirkby of CERN presented 
an overview of the design require
ments and the broad physics poten
tial, in particular the implications of 
the very high production rates and 
the clean experimental environment 
to constrain or perhaps extend the 
Standard Model. 

Precision studies of the tau-lepton 
are one of the main motivations. In 
addition to studies of the mass of the 
tau and its branching ratios, rare 
decays, and electroweak couplings, 
there was considerable discussion of 
strategies to search for the CP 
violation of matter-antimatter symme
try in tau decays (currently hardly 
touched by experiment) using both 
polarized and unpolarized beams. 

In the charm sector, the search for 

neutral D particle mixing and CP 
violation was extensively discussed. 
Since the Standard Model prediction 
for either rate is very small, even for 
the projected reach of a Tau-Charm 
Factory, any observed signal would 
point to new physics. However recent 
calculations suggest that direct CP 
violation in the decays of charged D 
mesons may be within reach at a 
Tau-Charm Factory. In addition, such 
a factory would provide precision 
data on charm decay branching 
ratios, form factors and quark mixing. 
This could also have an impact on 
physics at much higher energy 
scales; for example, as discussed by 
Morris Swartz, the calculation of the 
electromagnetic coupling constant at 
the Z mass is still limited by impre
cise knowledge of what happens 
hadronically in the tau-charm thresh
old region. 

Finally, there was extensive discus
sion on the potential impact on 
charmonium spectroscopy and on 
light hadron spectroscopy, in particu
lar the spectrum of glueballs and 
hybrids. Tao Huang showed new 
results from Beijing on the decay 
branching ratios of the xi(2230), 

which appear to be consistent with a 
glueball interpretation. 

At the workshop, T.D. Lee pre
sented a philosophical appreciation 
of "Symmetries and Asymmetries" 
which brought together Chinese art, 
P and CP violation, heavy ion phys
ics, and a Tau-Charm Factory. 

Following presentations of collider 
designs, a lively round-table discus
sion chaired by Maury Tigner defined 
important open questions. Despite an 
ambitious design luminosity of 10 3 3 

per sq cm per s, the technical feasi
bility of such a collider was not 
seriously contested. During the 
discussion, Shu Hong Wang outlined 
the aggressive schedule of the Tau-
Charm Factory feasibility study 
funded by the Chinese government 
(see previous story). 

The broad research spectrum was 
reemphasized in the summary talk 
given by Fred Gilman. He concluded 
"A Tau-charm factory merits and 
needs an international effort. The 
time has come to choose a site, 
develop machine and detector 
designs, and start construction." 

Pep for PEP-II 

T he major B-factory project at the 
Stanford Linear Accelerator 

Center have(SLAC) is well underway 
and moving along smartly, en route 
to commencement of operations in 
September 1998. Called PEP-II, the 
new facility is a joint venture of three 
California laboratories: Lawrence 
Berkeley Laboratory (LBL), Lawrence 
Livermore Laboratory (LLNL) and 
SLAC. 

Housed at SLAC in the tunnels and 
buildings built for the original PEP 
electron-positron collider in the late 
1970s, it involves no conventional 
civil engineering. In fact, PEP-II is a 
recycling project in more ways than 
one: for example, most of the original 
PEP magnets have been renovated 
for reuse in the PEP-II high-energy 
ring. While some of them require 
substantial rework (to change their 

length, for instance), many of them 
merely require repainting and 
remeasuring. 

The work of building the hardware 
is divided up among the three labora
tories. LBL is primarily responsible 
for the low-energy ring; LLNL is 
building most of the interaction 
region, the complicated part where 
the high and low energy rings come 
together; and SLAC is responsible 
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Schematic of the PEP-II B-factory project 
under construction at the Stanford Linear 
Accelerator Center (SLAC). Right, the two-mile 
linac, upgraded for the SLC linear collider 
serves as a high-power injector. The two PEP-
II rings are housed, low energy ring above high 
energy ring, in the existing PEP tunnel. 

SLAC/LBULLNL 
SLAC-Based B Factory: 

PEP-II and BhBm 

High Energy Ring 
(upgrade of exist ing ring) 

Both R ings Housed In Current PEP Tunnel 

for the rest. 
Proposed by President Clinton as a 

"presidential initiative" (December 
1993, page 2), the project was given 
a four-year funding profile. The total 
cost of $177 million, excluding the 
BaBar detector (September, page 
16), was planned by the US govern
ment to be entirely provided during 
the present administration, the last 
increment coming in the final quarter 
of 1997. Happily, the first two incre
ments have been forthcoming as 
planned and the third is faring well in 
US Congress. 

The PEP-II design is based on two 
intersecting storage rings, one 
carrying 9 GeV electrons and the 
other 3.1 GeV positrons, operating 
with high beam currents (a few 
amperes) to produce a luminosity of 
3 x 10 3 3 per sq cm per s. The asym
metry in the energies of the colliding 
particles means that the centre-of-
mass of the electron-positron 
annihilation system moves rapidly in 
the direction of the higher energy 
beam. 

A frequent result of the collisions 
will be a pair of neutral B mesons. 
The neutral Bs live long enough for 
the particles to propagate a visible 
distance before decaying, and this 
effect is boosted by the motion of the 
centre-of-mass. As a result, the 
delicate CP matter-antimatter asym
metry in the B-meson system will 
become measurable. 

Renovation is quicker than building 
from scratch, so the project can be 
completed in less than five years. 
Construction started when funds 
became available in January 1994, 
and already in August of this year, 
half the high-energy ring bending 
magnets had been installed. The first 
half of the electron and positron 
injection channels was also installed 
this summer. 

The low-energy ring is a completely 
new ring being built from scratch; 
although some installation will begin 
earlier, most of the low energy ring 
will be installed after the high-energy 
ring is completed. PEP-II takes 
advantage of the mighty two-mile 
SLAC linac - enhanced by its im
provements for the SLC (Stanford 
Linear Collider) - as a full-energy 
storage-ring injector. The linac will 
operate as a dedicated PEP-II 
injector, filling both rings in about six 
minutes. 

While many PEP-I magnets are to 
be reused, many more new magnets 
must be designed and built to equip 

Bending magnets for the PEP-II high energy 
ring installed in the PEP tunnel. 
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Photodetector Packages that Solve Low 
Light Level Detection Problems 

T H O R N EMI Electron Tubes, an ISO 9001 registered company, has introduced a 

range o f ready-to-use photodetector packages. A typical package comprises a 

photomultiplier tube, high voltage power supply, voltage divider network and signal 

processing electronics, all encapsulated in a compact housing. 

The benefits of the package approach to O E M and volume users include optimized 

performance, lower manufacturing costs and reduced inventories. 

Photodetector packages are already finding use in laser spectroscopy, bio/chemi/ 

thermo luminescence, scintillation counting and high energy physics applications. 

The packages can be custom made to suit your application. 

Contact us for all your light detection needs. 

T H O R N EMI Electron Tubes, 

Bury Street, Ruislip, Middlesex HA4 7TA, England. 

Tel.: +44 (0) 1895 630771 Fax: +44 (0) 1895 6 3 5 9 5 3 , 

e-mail: pmtpack@electron-tubes.co.uk 

Electron Tubes Inc., 

100 Forge Way, Unit F. Rockaway 0 7 8 6 6 NJ , USA. 

Tel.: (800) 521 8382 Fax: (201) 586 9 7 7 1 , e-mail: phototubes@aol.com 

Visit us at Photonex ' 95 exhibition, stand A24, Kettering, England. 
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the low-energy ring, parts of the high-
energy ring, the injection system and 
the interaction region. Under collabo
rative agreements, some of these 
magnets are being supplied by the 
Institute of High Energy Physics in 
Beijing, China, and the Budker 
Institute of Nuclear Physics in 
Novosibirsk, Russia. 

The interaction region where the 
two rings come together is the 
trickiest part of the PEP-II optics. The 
design calls for head-on collisions of 
the unequal energy beams, and as in 
any colliding-beam interaction region, 
elaborate precautions must be taken 
to guard against stray particles and 
synchrotron-radiation photons strik
ing inside the detector. 

The radiofrequency accelerating 
system - the same for both rings - is 

T he high energy physics mission 
of the TRISTAN electron-posi

tron collider at the Japanese KEK 
Laboratory ended in May. TRISTAN 
was the first accelerator in Japan at 
the high energy frontier, and its 
success owes a great deal to help 
and encouragement from the world 
high energy physics community. Its 
success also marks the first step 
toward the KEKB project now 
underway and the subsequent Linear 
Collider scheme. 

TRISTAN began operation in 
November 1986 with a collision 
energy of 50 GeV, the world's high
est electron-positron collision energy 
at that time. With the addition of 
superconducting radiofrequency 
cavities, the energy was continuously 

based on "warm" technology, with 
copper cavities. The first prototype 
cavity is under high-power test. R.f. 
power at 476 MHz will be supplied 
primarily by wide-bandwidth klystrons 
built in industry, although a klystron 
meeting the specifications has been 
produced at SLAC, and SLAC-built 
tubes may also be used. 

The vacuum chambers are based 
on several technologies. The arcs of 
the high-energy ring use copper 
extrusions; those of the low-energy 
ring use aluminium antechambers 
with copper photon stops; and the 
straight section chambers are stain
less steel. 

Both transverse and longitudinal 
beam feedback will be based on a 
novel system developed by the PEP-
II group and using fast programmable 

digital signal processing. The system 
has been very successfully tested on 
the Advanced Light Source at LBL, 
and continues in use there. 

Commissioning plans call for 
phased start-ups: Injection system 
testing will begin soon with extraction 
and transport of the electron beam. 
The high-energy ring (HER) will 
begin its commissioning in Spring 
1997. Use of the tunnel will alternate 
between HER commissioning and 
LER installing. Low-energy ring 
commissioning will begin in Spring 
1998. 

The TRISTAN electron-positron collider at 
Japan's KEK Laboratory was the first machine 
to make large-scale use of superconducting 
radiofrequency cavities. 

TRISTAN -
mission complete 
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