
Hamburg Accelerator Conference (2) 

Encouraging progress at the CEBAF 
Continuous Electrom Beam Accelerating 
Facility based on recirculating linacs. 
(Photo Frank Hoffman) 

From 20-24 July, Hamburg wel
comed the Fifteenth International 
Conference on High Energy Accel
erators (HEACC). The first half of a 
report on this major meeting, cover
ing preparations for the big new 
proton colliders based on supercon
ducting magnets, and research and 
development work for future electron-
positron linear colliders, featured in 
our October issue (page 9). 

The HEACC Conference tradition
ally reviews the status of all major 
accelerator projects whether they are 
already running like clockwork, still in 
the construction phase, or waiting 
impatiently for financial approval. 

A key feature of the US high energy 
physics scene for the 1990s and 
beyond will be the substantial up
grade around Fermilab's Tevatron. 
Steve Holmes said its aim is to 
secure the top quark discovery, 
double the mass reach for as yet 
unobserved particles, and move into 
factory mode for Ws, producing 10 5 

per year, and Bs (10 1 0 per year). 
The first key elements - electro

static separators - are now running 
very well with no beam loss due to 
sparking over 500 hours. The next 
step is the Linac upgrade to 400 MeV 
with a side-coupled structure to be 
commissioned in the Spring. Good 
news was that construction of the 
new Main Injector to feed the 
Tevatron was to begin immediately, 
having been approved just a few 
weeks before the conference. 
Tunneling would start soon and it 
was hoped that the main injector 
would be complete in 1997. 

On the East Coast of the US, two 
major accelerator projects, CEBAF 
and RHIC, are well into their con
struction phase. Both have unusual 
features. 

Christoph Leemann reported on the 
encouraging progress at the CEBAF 
recirculating electron linac, or rather 

two linacs joined at the ends by a 
stack of five separate beam channels 
which carry the beam at increasing 
energies as it returns for a subse
quent pass through the linac. As well 
as good construction progress, 
CEBAF is also benefiting from its 
superconducting radiofrequency 
acceleration cavities (operating at 
2 K) performing much better than 
expected, so that the machine should 
substantially exceed its 4 GeV design 
energy (see the CEBAF report which 
featured in our September issue, 
page 12). 

After a chequered history, 
Brookhaven's RHIC superconducting 
ion collider, got the go-ahead in 
January of this year. Project manager 
Satoshi Ozaki explained the goal of 
accelerating a range of ions, from 
protons at 250 GeV to gold at up 
to100 GeV per nucléon. The ex
pected luminosity with gold is 2 x 10 2 6 

with a lifetime of about 10 hours. To 

increase the luminosity it is planned 
to increase the number of bunches 
from 57 to i 14 and stochastic cooling 
is being envisaged to improve the 
beam lifetime. 

The 3.8 km circumference RHIC 
tunnel, originally constructed more 
than ten years ago for the ill-fated 
Isabelle proton collider project, will 
house RHIC's twin rings of supercon
ducting magnets crossing in six 
places. Originally funding was for six 
years but this has now been 
stretched to seven, although comple
tion is expected to be delayed by 
only four months. The contract for the 
360 superconducting dipole magnets 
has just been signed (September, 
page 23) and that for the 400 
quadrupoles awaits the response of 
industry. Detector work is well under 
way for experiments at three of the 
six crossing points. 

On the other side of the Atlantic, 
heavy-ion acceleration is popular too. 

CERN Courier, November 1992 1 



Tek 

•cific 

?Pp/i 

W ^ ' r e a c t ( 

r9e 
91 C/rc/e advertisement number on reader service form 

Neutralize AC harmonics and DC ripple 
nject cancelling waveforms under closed-loop control 

Distribution 
transformer 
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signal 
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processing 

circuits 

Isolation 
transformer 

Parallelable 
for high power 

To DC ripple _ 
neutralizing 

circuit 

Inject equal-but-
opposite harmonics 

Copley 
Controls 
Corp. 

410 University Avenue 
Westwood, MA 02090 

Copley amplifiers inject equal-
but-opposite waveforms into 
the AC power line to neutralize 
harmonics. Similar technique 
corrects DC power supply 
ripple. Further amplifier uses 
are beam steering, magnetic 
lévitation and motion control. 

Copley's filtered PWM power 
amplifiers are parallelable to 
fractional megwatts. Amplifier 
specifications include 9V/|is 
slew rate, DC - 4 kHz band
width, 0.2% THD, and 5mA/°C 
DC stability. Low dissipation 
yields >94% efficiency. 

Company Contact • Melvin A. Berger • TEL (617) 329-8200 • FAX (617) 329-4055 
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An initial section of the VLEPP electron-
positron linear collider at the Institute for High 
Energy Physics, Protvino, near Moscow, which 
is being developed in collaboration with 
Novosibirsk specialists. 

The PS at CERN accelerates sulphur 
and oxygen ions and is building a 
new linac for ions up to lead (April, 
page 8), while at GSI Darmstadt the 
Unilac accelerates all ions up ura
nium, which are then accelerated in 
the SIS ring toi GeV nucléon. They 
then go to the ESR storage ring 
equipped with electron cooling. 
B. Franzke described experience 
with electron-cooled heavy ions in 
the ESR, where accumulation results 
in stacks of up to 7 mA of neon10+ 
ions. Experiments show that for very 
heavy ions radiative electron capture 
is the main mechanism for beam loss 
while for lighter ions it is transverse 
beam instabilities. Plans for the 
future described by Franzke include 
deceleration and a stochastic extrac
tion system. Stochastic pre-cooling 
will also be implemented 

Novosibirsk 

A memorable presentation from 
Sasha Skrinsky of Novosibirsk 
appeared enigmatically on the 
programme as 'Novosibirsk Contribu
tion', but put on record that Laborato
ry's many outstandingly original 
contributions to the field of accelera
tors. Skrinsky first took his audience 
back to the birth of colliding beam 
experiments when, in parallel with 
work at Princeton and Stanford, 
Novosibirsk had built the two160 
MeV electron rings of VEP-1 operat
ing at the then unrivalled luminosity 
of 3 x 10 2 7 . 

The advent of glasnost has not 
eliminated completely the mystery 
surrounding the Novosibirsk nomen
clature of VEPP-2, VEPP-2M, VEPP-
4 and VEPP- 4M, but Skrinsky came 
closer than most to clarifying the 
essential features of this brilliant 
dynasty of devices and the physics 
they generated. Now the Laboratory 

is nurturing plans to build a VEPP-5 
complex using many of these earlier 
facilities to feed a phi-factory ('not a 
ring but a butterfly') and a B-factory. 

Now comes VLEPP, not at all as 
one would expect from its acronym 
like the earlier VEPPs or indeed 
CERN's LEP ring, but a linear collider 
being developed with IHEP Protvino 
(Serpukhov) and in collaboration with 
SLAC. The first 20 metres of struc
ture are now being installed at IHEP. 

But Skrinsky had not finished. I 
remember toasting the Novosibirsk 
Lab in 1976 with the sentiment that 
there was hardly an idea which we 
used in accelerator technology that 
had not originated in Siberia. Ex
travagant as that may have seemed 
at the time, at Hamburg came more 
evidence in the form of an impressive 
list of ideas that had originated with 
Gersh Budker, and later with 
Skrinsky and his talented collabora

tors, including novelties ranging from 
storage rings and electron cooling to 
fast kickers for the US Superconduct
ing Supercollider. Finally, lost in 
admiration, we heard the final mes
sage that the Novosibirsk team was 
'alive, active, remaining in reason
able condition but needing collabora
tors and financial support' - just like 
us. Skrinsky left the podium to 
prolonged and heartfelt applause. 

Wideroë and the electron rings 

To demonstrate that Western Europe 
too had contributed to accelerator 
concepts, the next session, which 
included authoritative reviews of the 
many proposals for new electron 
rings for factories and synchrotron 
sources, was chaired by the person
ality Gus Voss introduced as the 
'Urvater', or originator, of the science 
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Superconducting magnets under test for the 
RHIC heavy ion collider at Brookhaven. 

of particle accelerators - Rolf 
Wideroë. 

With so many of us having been 
introduced to the idea of the linear 
accelerator with the help of an 
ancient and over-photocopied dia
gram of Wideroë's first linac of 1929, 
we were suddenly incredulous to be 
sitting in the presence of the master 

himself - at the triumphant age of 90. 
We were reminded that Rolf 

Wideroë had invented not only the 
linac but the betatron, both at short 
notice within two years of Rutherford 
thundering his demand for 'a copious 
supply of atoms and electrons which 
have an individual energy far tran
scending that of alpha and beta 

particles from radioactive bodies'. 
Even the great US innovator Ernest 
Lawrence admitted his idea for the 
cyclotron was born after he had read 
Wideroë's pioneer paper. 

A survey by S. Kamada covered the 
major world projects for particle 
factories. There are many, starting 
with the phi factories around a 
collision energy of 1.5 GeV and 
aiming for luminosities of the order of 
10 3 2 . These are followed in the 
energy scale by tau-charm factories, 
currently proposed by Spain, Caen 
(France), JINR Dubna, and ITEP 
Moscow with a collision energy just 
over 4 GeV and a luminosity of 10 3 3 . 
They must measure resonance 
widths accurately, and a precision of 
less than 0.1 MeV is claimed by 
monochromatization. They also call 
for a high collision rate (25 MHz), 
micro-beta insertions and short 
bunches. They make use of wigglers, 
and usually only one interaction point 
is proposed because of beam-beam 
effects. 

Higher still in energy come the B-
factories proposed as PEP II (SLAC), 
CESR II (Cornell), Helena (DESY) 
and KEK B in Japan. These are the 
most demanding of the factories. The 
beams have asymmetric energies, 
typically 3.5 and 8 GeV and, like the 
tau-charm proposals, must have two 
separate rings, each with many 
bunches colliding in schemes with 
either horizontal or vertical crossing 
planes, some at a small angle and 
some with so-called crab-crossing. 

There are also factories that plan to 
use protons, notably the KAON 
proposal at the Canadian TRIUMF 
Laboratory in Vancouver, described 
by Mike Craddock. The considerable 
complex of five proton rings is fully 
designed and could be funded in 
1993 (September, page 18). Since 
the Tokyo HEACC in 1990, we have 
become used to Mike Craddock 
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CLEAN ULTRA HIGH VACUUM IN ONLY A FEW MINUTES 

Rial Vacuum presents the first really clean 
pumping system which starts from 
atmospheric pressure and goes down to less 
than 5.10~10 m bar with one-switch operation. 

Mod. DPS 100/3-CF63 
The system is composed of two pumps: 

Mod. ATS 100 Alcatel  

This is a hybrid pump composed of: a 
"turbomolecolar" pump and a "drag" pump with a 
pumping speed of 100 l/s. This combination 
provides compression rates of: 

10 1 1 mbar for N 2 

3.10 5 mbar for He 
10 4 mbar for H? 

These elevated compression rates permit, besides the attainment of base pressures of <2.10~10 mbar, back 
pumping pressures as high as 40 mbar. 
The ceramic ball bearing assembly guarantees more than 14.000 hours operation before the first maintenance. 

Mod. DRY 3 (New Dry Pump)  

This is a completely self-lubricating rotary vane pump, i.e. grease and oil free. 
The pumping speed is 3 m 3/h and ultimate pressure is < 6 mbar. 

Other features of the system are: 

Extremely compact; 
One-switch operation; 
Air-cooling; 
Mounting in any position; 

• CF63 connection flange; 
• Power 220V - 50Hz - 0,5 KVA; 
• Double over-pressure protection. 
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The wide aperture ESR storage ring at the 
Darmstadt heavy ion Laboratory uses electron 
cooling to stack beams. 
(Photo Achim Zschau) 

being on the point of being able to 
announce that the Vancouver KAON 
Factory has been approved. This 
time he was quick to take his cue 
from John Ellis and assure us that 
this was the last prediction of the 
KAON factory before it actually 
happened'. 

Governments may have changed in 
both Ottawa and British Columbia but 
there is little in the KAON factory 
design that was not already well 
thought out in 1990. The team has 
not been idle, however, and a 
number of hardware tests involving 
magnets, power supplies and novel 
fast repetition rate kickers have been 
successfully concluded. The only 
topological change, thanks to a joint 
TRIUMF - INR Moscow study, is a 
racetrack booster design to replace 
the old circular design. 
Radiofrequency cavities can now be 
placed in dispersion-free straights 
where there is no danger of exciting 
synchrobetatron resonances. 

On a completely different accelera
tor front, Herman Winik covered 
synchrotron radiation sources, first 
their applications, ranging from X-ray 
microscopy to environmental studies, 
and then the successive develop

ment of five generations of synchro
tron radiation sources. 

After the 'zero' generation of elec
tron synchrotrons came the first 
generation, included storage rings 
like SPEAR and DORIS intended for 
high energy physics. The second 
generation includes purpose-built 
storage rings such as LURE at 
Orsay, and the third generation, 
including the European Synchrotron 
Radiation Facility (ESRF, Grenoble) 
are characterized as emittance rings 
optimized for insertion devices 
(wigglers and undulators). Proposals 
are being tabled for fourth generation 
sources with even lower emittance. 
The radiation from free electron 
lasers is also approaching diffraction 
limits. 

Synchrotron radiation is one of the 
big spinoff successes of accelerator 
physics. Worldwide there are alto
gether 41 synchrotron radiation 
laboratories with 59 storage rings of 
which 30 are operational, 16 being 
constructed and 13 under design or 
proposed. As well as the many 
accelerator specialists working at 
these Laboratories, this field attracts 
users from almost all branches of 
science, where high brilliance radia

tion is needed for detailed structure 
studies and applications. 

The final day of the Hamburg 
conference was reserved for the 
leviathans; UNK, LHC and SSC, 
reported last month, and a mixture of 
impressive recent success stories -
LEP at CERN, TRISTAN in Japan, 
CESR at Cornell, and a spirited 
description of China's first and very 
successful electron ring, BEPS. This 
was given by Chuang Zhang to 
whom the Courier awards a prize for 
the most entertaining presentation at 
Hamburg. 

Steve Myers of CERN quoted the 
'all out best luminosity' at CERN's 
LEP electron-positron ring as 11 x 
10 3 0 , just below the design value of 
13x 10 3 0 . They had found the single 
beam current to be limited by trans
verse mode coupling instability at 
injection but the injected two-beam 
current was limited by residual beam-
beam effect. Moving from 60 degrees 
to 90 degrees per period in the lattice 
had raised the beam-beam limit to 
0.04 for a beam squeeze achieving a 
beta star of 8 cm. 

The planned upgrade to 90 GeV per 
beam - or thereabouts - was push
ing ahead and required 192 super
conducting cavities working at 5 MV/ 
m. Already there had been tests with 
eight of these cavities in the ring and 
all the other components in the 
scheme were on time so far. Other 
improvements in the pipeline in
cluded colliding eight bunches with 
the help of the pretzel separators 
(October, page 17), and polarization. 
Myers' conclusion was 'Big is beauti
ful - but difficult!' 

Hamburg Conference hosts DESY, 
and Gus Voss in particular, are to be 
congratulated on their unobtrusive 
yet efficient organization. This was 
no mad scramble from one parallel 
session to another; instead, an 
orderly succession of presentations, 
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LABORATORY HV SUPPLIES... 
to 60 kV and 45 W 
High performance and low cost DC 
high voltage are now available for the 
lab bench with the EL Series of tightly 
regulated, low ripple, and highly sta
ble power supplies. Voltage ranges 
are 0 to 3 kV through 0 to 60 kV. Oper
ating features include low stored 
energy for safety and an automatic 
crossover from constant-voltage to 
constant-current regulation for protec
tion from overloads, arcs, and shorts. 
Glassman High Voltage 

100 W POWER SUPPLY TO 60 kV 
3.5 in. and only 13 lbs. 
The EH Series offer 100 W high volt
age power supplies of superior qual
ity in a compact and low weight 
package and at an affordable price. 
Rack panel height is only 3.5 inches 
and weight 13 lbs. Standard features 
include local and remote control and 
monitoring, tight regulation, low rip
ple, and fast response. Voltage ranges 
are 0 to 1 kV through 0 to 60 kV. Posi
tive, negative, or reversible polarity 
models are available. 
Glassman High Voltage 

TWO UNBEATABLE 
HV MODULES...15 W/75 W 

The 15 W'Series MJ, with outputs from 0 to 3 kV through 0 to 
30 kV, and the 75 W Series MK, 0 to 1 kV through 0 to 60 kV, 
both provide premium regulated and low-ripple power supply 
performance in a line-operated, compact, and lightweight 
package. Air insulation allows for easy serviceability, in con
trast to wasteful "throw-away" modules. 

• Constant voltage/constant current operation 
• Low stored energy for safety 
• Local and remote control 
• Remote TTL enable/disable 
• External interlock terminals 
• Available with positive or negative polarity 

Call for full information on the MJ and MK Series, or other 
Glassman supplies, 1 kV to 500 kV, 15 W to 15 kW. 

Innovations in high voltage power supply technology. • • 

GLASSMAN HIGH VOLTAGE I N C M 
Glassman High Voltage, PO Box 551, Whitehouse Station, NJ 08889, • • 
telephone (908) 534-9007. Also Glassman Europe, in the UK call (0256) 810808 
and in Asia, Glassman Japan (044) 877-4546. 

2kWHV SUPPLIES TO 125 kV... 
only 8.75 In. and 47 lbs. 

No longer does the combination of 
high DC voltage and high power 
mean a big, clumsy supply. The new 
LT Series from Glassman provides up 
to 2 kW of power with voltage ranges, 
depending on the model, from 0 to 1 
kV through 0 to 125 kV in only a 8.75 
inch high rack panel. Weight is less 
than 47 pounds. Line voltage is 
220/240 V single-phase. 

Voltage regulation is better than 
0.005% for both load and line varia
tions. Ripple is less than 0.03%. 
Automatic crossover from constant-
voltage to constant-current regulation 
protects both the supply and load 
against shorts, arcs, or overloads. 
Current regulation is 0.05% from 
short circuit to rated voltage. The LT 
Series can be ordered with an 
optional current "trip" circuit that can 
be switch-selected to provide either 
current limiting or trip operation in the 
event of an overload. 

All LT Series supplies feature full 
remote control capabilities including 
voltage/current program and monitor
ing terminals, TTL high voltage 
enable/disable, safety interlock termi
nals, and a +10 V reference source. 
Positive, negative, or reversible polar
ity models are available. Choice of 
dual analog or digital meters or a 
blank panel. 
Glassman High Voltage 

HV TO 75 kV AND 1000 W 
Rack panel height only 5.25 in. 
The WX Series of 1000 W regulated 
power supplies are available with DC 
outputs from 0 to 1 kV through 0 to 75 
kV. Rack panel height is only 5.25 
inches and weight less than 30 lbs. 
The Series WX is offered with a 
choice of dual analog voltage and 
current meters, dual digital meters, or 
with a blank panel for OEM/system 
applications. Positive, negative, or re
versible polarity models are available. 
Glassman High Voltage 

CERN Courier, November 1992 

114 Circle advertisement number on reader service form 

7 



Powered Crates 
NIM-Crates 
CAMAC Crates 
To CERN-Spec. 099a, 
500W, linear regulated. 
To CERN-Spec. 336, 
750W, switch mode 
regulated. 
Tested and accepted 
by CERN EP 

FASTBUS-Crates 
To CERN-Spec. F6852, 
3.300W, 3-phase input, 
switch mode regulated. 
Wes-Crate Power Supplies 
are distinguished by low 
noise and ripple. Electro-
magnetically shielded. 
Tested and accepted 
by CERN EP 

VMEbus-Crates 
To CERN-Spec. V-422. 
Excellent electrical 
and mechanical 
performance for 
institute users. 
Tested and accepted 
by CERN EP 

VMEbus-Crates 
To CERN-Spec. V-430. 
Backplane with JAUX 
connector between 
Jl and J2. 
+ 5V/100A,-5,2V/100A, 
-2V/50A, ±12V/2A, 
±15V/2A. 
Tested and accepted 
by CERN EP 

Every CERN-Spec. so far 
has given rise to a CERN-
approved Crate from 

- M I R 

LJES-Crates 
Telefon 0461 / 77 41 77 
Telefax 0461 / 7741 41 
International +49461 / 

Wes-Crates GmbH 
Pattburger Bogen 33 
D-2398 Harrislee/Flensburg 
Germany 
Your contact in Geneva: HiTech Systems Sa, Avenue Wendt 16, 
1203 Geneva,Tel.: 022/44 7788, Fax: 022/456551 
Your contact at PSI and ETH Zurich: Dipl.-lng. Kramert AG, 
Villigerstr. 370, CH-5236 Remigen,Tel.: 056/44 15 55, Fax: 44 5055 

26a Circle advertisement number on reader service form 

HIGH QUALITY SPINNING 

For 

- HALF CELLULES„(Nb, Cu) 
- HELIUM TANK PARTS 
- BASES 
- SPECIAL WORK PIECES 

94, Av. du Général Leclerc 
F 69300 CALUIRE 

Phone 78.33.22.47 Fax 72.27.02.71 
J I 

A W I D E R A N G E O F HIGH P E R F O R M A N C E 
P U L S E P O W E R P R O D U C T S 

FOR L A B A P P L I C A T I O N S 

LASER DIODE DRIVER 
• The LDX is a lab inst rument for character izat ion and test of pulsed 

laser d iodes. Ampl i tude is variable to 100A. Pulse width is variable 
f rom < 2 5 n s to 1 /us. Price: $2,495. 

TUBE DRIVERS 
• TRX 2.5kV is a low j i t ter sol id state driver for thyratrons in lasers, 

radar and linear accelerators. Price: $1,195.* 
• GRX 1.5kV is a low j i t ter sol id state driver for hard tube modulators. 

Fully protected against open circui ts and voltage transients. Price: 
$2,395.* 

ALL-PURPOSE GENERATORS 
• S V X - 8 0 0 is a rugged, economical al l -purpose 800 volt pulse genera

tor for test and measurement appl icat ions. Fully protected against 
open and short circuit condi t ions. Price: $2,195.* 

• HV-1000 is a fast rise t ime 900 volt puiser for high speed test appl ica
t ions. Features the DE-Series MOSFETs. Price: $1,195. 

• SV Series is a line of rugged sol id state modulators for test and 
measurement appl icat ions that require power switching up to 2.5 
megawatts. The SV Series is a cost effective, high performance alter
native to vacuum tubes. Available in 4kV, 6kV, or 10kV conf igurat ions. 
Price: From $6,400. 

*Open frame versions available at lower prices. 

Phone 3 0 3 - 4 9 3 - 1 9 0 1 • Fax 3 0 3 - 4 9 3 - 1 9 0 3 

Directed Energy, Inc. 
2301 Research Blvd., Ste. 101 • Fort Coll ins, CO 80525 
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Around the Laboratories 

each either a review of a field by an 
expert, or a major contribution to that 
field by an actual contributor. All 
other information was to be found in 
poster sessions. (It worked well 
except once when the posters went 
up a day before the appropriate 
review talk and people got lost in a 
forest of information.) A comprehen
sive trade exhibition underlined the 
industrial importance of accelerators. 

By Edmund J.N. Wilson 
Leader of The CERN Accelerator 
School 

CERN 
LHC Experiments 
Committee 

With preparations now well underway 
to ensure a well defined and fully 
costed experimental programme by 
the end of 1993, the groundwork for 
the LHC proton collider to be built in 
CERN's 27-kilometre LEP tunnel 
enters a new phase. 

After a successful meeting in March 
1992 in Evian-les-Bains, where 
experimental groups presented 
'Expressions of Interest' (May, page 
1), Letters of Intent for the major 
detectors to study proton-proton 
scattering were submitted.on 
1 October (September, page 16). 

Meanwhile the Laboratory has set 
up an LHC experiments committee 
(LHCC), chaired by Jean-Jacques 
Aubert, Director of the Centre de 

Physique de Particules, Marseille. 
The LHCC's first task will be to 
evaluate these Letters of Intent en 
route to final detector designs. The 
complexity of these detectors, the 
demanding experimental environ
ment, and practical constraints like 
manpower and financial resources 
will require intensive interaction 
between the Committee and the 
collaborations, leading to a gradual 
convergence towards approved 
detector designs. 

An optimal LHC experimental 
programme would have two major 
set-ups to study proton-proton 
collisions up to the highest available 
luminosity. Initially four ideas were 
tabled - ASCOT, EAGLE, CMS and 
L3P. Subsequently the first two 
joined forces as ATLAS. 

An important constraint is the 
financial envelope in which the 
experiments have to operate. A 
guideline for the two selected proton-
proton detectors is provided by the 

Jean-Jacques Aubert of Marseille is Chairman 
of the new LHC Experiments Committee at 
CERN. 
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