
The DORIS electron-positron ring at the 
DESY Hamburg Laboratory now emerges in 
its third incarnation, with additional synchro
tron radiation potential and just a single in
teraction region for high energy physics, cur
rently used for the ARGUS experiment. 

The state-of-the-art cesium iodide 
electromagnetic calorimeter (Octo
ber 1989, page 14) can be directly 
utilized at CESR-B. A precision ver
tex detector is required to measure 
B meson decay vertices in order to 
observe delicate CP violation ef
fects. A new drift chamber must 
be constructed to accommodate 
collider modifications around the in
teraction point. Improved particle 
identification for separating pions 
and kaons would be necessary — 
currently a combination of time of 
flight counters with resolution bet
ter than 100 ps and aerogel count
ers is favoured. The required up
grades to the CLEO detector are 
about 10% of the estimated total 
cost of the project. 

The small emittance of CESR-B 
would allow parasitic operation of 
undulators producing synchrotron 
radiation. In fact CESR-B would be 
an excellent source of synchrotron 
radiation for a class of experiments 
requiring especially high flux or 
brightness. Again the modest cost 
of the undulators and the required 
building modifications to provide 
space for the beamlines is fore
seen. 

DESY 
DORIS-III 

The DORIS electron-positron ring at 
the Hamburg DESY Laboratory has 
a long tradition - first beams were 
stored at the end of 1973 in the in
itial double-ring configuration. A 
six-month upgrade in 1982 re
sulted in the single-ring DORIS-II, 
attaining higher energies and im
proved collision rates. During its 
28-year career so far, DORIS has 
made important contributions, par
ticularly in heavy flavour physics, 

and, after a further upgrade, this 
looks set to continue. 

In July last year, the machine 
was shut down for modifications 
mainly to increase the number of 
synchrotron radiation beams. It 
now emerges as DORIS-III, with 
only one interaction region for high 
energy physics, currently used for 
the ARGUS experiment. 

Civil engineering has just fin
ished, and all new components in
stalled in the tunnel. A slightly bent 
bypass replacing one of the 
straight sections now includes six 
new wiggler magnets (with space 
for still one more) and several new 
synchrotron radiation beamlines. 

In the bypass two of the 24 
3.2m DORIS bending magnets 
were replaced by six shorter ones 
to leave space for the new wiggl-

HASYLAB V 
ers, at the same time increasing 
the machine's circumference from 
288 to 289.2 metres. 

In the light of experience at the 
nearby HERA electron-proton col
lider, now being commissioned, 
more than one-third (110 m) of 
DORIS' stainless steel vacuum pipe 
was replaced by a new copper 
tube, including distributed ion get
ter pumps and cooling. Eventually 
the entire ring will be equipped in 
this way. 

The ARGUS team continues to 
study particle production around 
the broad 4S upsilon resonance, a 
prolific source of information on B 
mesons and b quarks. 

Detector improvements include 
accurate vertex detection to pick 
up heavy quark decays. A new mi-
crovertex drift chamber has re-
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The new building for the Advanced Light 
Source at Berkeley preserves the historic 
dome which once housed E.O. Lawrence's 
184-inch cyclotron. Planned for completion 

in Spring 1993, the ALS will provide new 
facilities for synchrotron radiation research. 

placed the original ARGUS inner 
detector, while an additional silicon 
strip vertex chamber has been de
signed to fit into the narrow space 
between the beam pipe and the mi-
crovertex chamber. After extensive 
studies, a 22mm-diameter beam 
pipe is now planned for use with 
ARGUS. 

DORIS-III operations have to take 
account of HERA. During proton in
jection into the big machine, elec
trons and positrons have to be in
jected into DORIS at a lower rate. 

BERKELEY 
Advanced Light 
Source accelerator 
commissioning 

At the Lawrence Berkeley Labora
tory, preparations for the Ad
vanced Light Source (ALS), under 
construction since 1987, gather 
momentum as the projected spring 
1993 completion date nears. 

Based on an advanced 197-
metre 1.5 GeV electron storage 
ring with a state-of-the-art design 
emittance of less than 10 nm-rad, 
the ALS will be an ultra-high-bright
ness source of ultraviolet and soft 
X-ray synchrotron radiation cover
ing a wide spectral range, with 
photon energies from below 10 eV 
to above 2 keV with undulators, 
and to above 10 keV with wiggl-
ers. (The undulators and wigglers 
magnetically 'shake' the electron 
beam to produce the synchrotron 
radiation.) 

Along with several comparable 
facilities now under construction or 
planned around the world, the ALS 
is complementary to synchrotron 
radiation sources based on higher 
energy storage rings generating 

hard X-rays. Both soft and hard X-
ray facilities will offer comparable 
brightness, at least ten times more 
than the maximum achievable at 
existing sources, and will serve 
broad, multidisciplinary user com
munities ranging from materials 
science to the life sciences. 

Conventional ALS construction 
is virtually complete. The Light 
Source fills the renovated and en
larged domed hall that once 
housed E.O. Lawrence's 184-inch 
cyclotron. This dome has long 
since become a local landmark. 

A recent milestone was suc
cessful operation of the 50 MeV el
ectron linac, first stage of the ALS 
accelerator chain. This linac is a 
conventional two-section S-band (3 
GHz) constant-impedance structure 
fed by a 120 kV electron gun and 
bunching system giving single S-
band bunches each with a charge 
of more than 2 nC. 

After going operational on 20 
February, the 50 MeV linac design 
energy was attained on 6 March, 
and by mid-March beam intensity 

was adequate to begin commis
sioning the next stage of the sys
tem, the booster synchrotron, early 
in May. The next stage is booster 
acceleration. 

The 1.5 GeV 75-metre circum
ference booster synchrotron has a 
missing-magnet FODO lattice with 
four-fold symmetry. Its 1 Hz repeti
tion rate permits filling the storage 
ring to its nominal 400 mA in 
about two minutes. 

The storage ring itself is a third-
generation synchrotron radiation 
source with a small natural emit
tance (3.5 nm-rad) and long disper
sion-free straight sections for inser
tion devices. 

The magnet lattice contains 12 
achromatic arcs, each with three 
combination gradient-bend mag
nets, six quadrupoles, and four 
sextupoles in the triple-bend achro-
mat arrangement. The ring can 
operate from 1 to 1.9 GeV but is 
optimized for 1.5 GeV. Of the 12 
straight sections, one is occupied 
by injection hardware and one by 
two 500 MHz r.f. cavities. Manu-
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