
A r o u n d t h e L a b o r a t o r i e s 

behalf of CERN's LHC Electronics 
Review Board (LERB), one of the 
advisory boards to CERN's LHC 
Experiments Committee - LHCC. 

The role of the LERB is to review 
the electronics and photonics com
ponent of Technical Proposals for 
LHC experiments, and to monitor the 
current and future R&D programme 
in particle physics. As such it is one 
of the successors of CERN's suc
cessful Detector Research and 
Development Committee (DRCD), 
established in 1990 to help prepare 
the ground for LHC experiments. 
With the formal approval of LHC in 
December 1994, DRDC was discon
tinued. A review of DRDC achieve
ments will appear in a forthcoming 
issue. 

LERB will identify areas and en
courage efforts for rationalization and 
common development within and 
between the different experiment 
collaborations to help ensure the 
reliability and long-term maintain
ability of installed equipment. 
Members of the Board are drawn 
from laboratories participating in the 
LHC programme and are recognized 
specialists with positions of authority 
in their home institutes. 

The workshop will promote cross 
fertilization within the engineering 
and physics communities involved in 
the design of electronics for LHC 
experiments. The main topics will be 
- Electronics for trackers; Readout 
electronics for calorimeters; Readout 
electronics for muon detectors; 
Optoelectronic signal and data 
transfer; Trigger and event building 
systems; and Test and quality assur
ance systems. 

Authors are invited to submit papers 
applicable to future particle physics 
experiments describing develop
ments in the fields of system design, 
switching fabrics, data acquisition 
standards, triggering, signal process

ing and radiation hard electronics. 
Manufacturers are welcome to 
submit abstracts on state-of-the-art 
products. 

Review or tutorial talks by invited 
speakers will introduce each topic 
session, and the invited speaker will 
chair a round-table discussion at the 
end of each session. 

Abstracts and summaries will be 
made available at the time of the 
workshop and will include papers 
which cannot be granted an oral 
presentation because of time con
straints but which, in the view of the 
programme committee, are of inter
est to the community. Workshop 
records will be made available. 

Abstracts (100 words) and summa
ries (500 words) should be submitted 
by e-mail, preferably in PostScript 
format with Times 12pt font for the 
body of the text. The summary 
should be complete and describe the 
work, its relevance to experiments at 
LHC and important conclusions. The 
deadline for submission is 1 May. 
An acknowledgement will be sent by 
electronic mail. 

To be registered, receive the 
detailed programme, or the workshop 
poster, contact: Catherine 
DECOSSE, ECP Division, CERN, 
CH 1211 Geneva 23; e-mail 
decosse@cernvm.cern.ch fax 
(+41.22).767.90.95 

ECOLE 
POLYTECHNIQUE 
Acceleration by plasma 
beat waves 

A n experiment by a multi-discipli
nary team including laser, 

plasma, accelerator and particle 
detector specialists at the Ecole 

Polytechnique, Palaiseau, France, 
has confirmed the principle of particle 
acceleration by the 'beating' of laser 
waves. The first accelerated elec
trons were detected in May 1994, just 
after the apparatus had been com
pletely assembled, during the subse
quent set of experiments in July, and 
again in January. 

In the continual quest for new 
acceleration methods, such ideas 
had been proposed for several 
decades, but it was only about ten 
years ago that experimental verifica
tion of these effects began. 

In existing accelerators using 
radiofrequency cavities the electric 
field is limited to some hundred 
megavolts per metre, beyond which 
breakdowns occur. 

The joint use of power lasers and 
plasmas, however, should make it 
possible to generate fields very much 
greater than a GV/m. The light wave 
fulfils the same purpose as 
radiofrequency and the material 
medium required to couple the 
electromagnetic energy to the parti
cle beam is provided by the plasma 
which - already fully ionized - is not 
destroyed by a breakdown. 

In the wave-beating method, pro
posed in 1979 by Dawson and 
Tajima, two laser waves of adjacent 
frequencies are transmitted and 
produce 'beats'. If the frequency of 
these is equal to the natural oscilla
tion frequency of the plasma elec
trons, there is resonant energy 
transfer. The resultant longitudinal 
electric field is propagated at slightly 
below the speed of light and may be 
used to accelerate particles injected 
into the plasma in the right phase. 

The French team comprises the 
high energy nuclear physics labora
tory, the intense laser laboratory, the 
irradiated solids study section, and 
the centre for theoretical physics (all 
at the Ecole Polytechnique), together 
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A WORLDWIDE EXPERIENCE 
UNE EXPERIENCE MONDIALE 

GF Garyonnet is involved in the LHC projet 

GF Gargonnet has fine blanked the collar and yoke 
laminations of the HERA quadrupole magnets, and 
has manufactured the polymerization moulds. GF 
has also fine blanked laminations for both dipole 
and quadrupole prototypes for LHC. 

GF Gar^onnet participe au projet LHC 

GF Gargonnet a decoupe les colliers et les fers 
froids des quadrupoles de HERA et congu les 
outillages de polymerisation. GF decoupe 
egalement des laminations pour les prototypes 
dipoles et quadrupoles du LHC. 

S f Gargonnet 
PRECISION - PERFORMANCE 
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The Fine Blanking Technology telex: 180450 GF SNCLA 
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Overall view of the experimental hall at the 
Ecole Polytechnique, Palaiseau, France, 
where the principle of particle acceleration by 
the 'beating' of laser waves has been con
firmed. Centre, the magnet for handling 
injection into the plasma, left the spectrometer 
magnet and the scintillator detector. In the 
background is the beamline and on the right 
(on the bench) is the laser focussing lens. 
(Photo Philippe Lavialle/Ecole Polytechnique) 

with Orsay's gas and plasma physics 
laboratory and the Orleans research 
group on the energy of ionized 
media. 

A 3 MeV van de Graaff with a 
current of 300 microamps injects 
electrons into deuterium at 2.2 
millibars, a pressure which must be 
controlled with a precision of 0.5% 
since the electronic density of the 
plasma determines its natural fre
quency. A dual-frequency laser 
supplies pulses with an energy of 
10 J and a duration of 100 ps. 

During the initial picoseconds it 
ionizes the gas, forming a plasma 
volume about 0.1 mm in diameter 
over a distance of 1 cm. It is there
fore vitally important to align the light 
and electron beams. This is done 
using an optical transition radiation 
monitor with a spatial resolution of 10 
microns. The accelerated electrons 
are collected in a magnetic 
spectrometer and detected by a bank 
of scintillators and photomultipliers 
over 5 ns. 

The acceleration effect - several 
hundred electrons per laser shot -

was highly reproducible. The energy 
gain, of the order of 1.5 MeV, is 
somewhat modest at present as the 
laser pulse does not ensure optimal 
energy transfer between the laser 
and the plasma. This is in line with 
theoretical predictions which also 
state that a shorter light pulse and a 
higher electron injection energy 
would increase this amplification. 

Acceleration by plasma beat waves 
has already been observed by 
American (UCLA), Japanese (Osaka) 
and Canadian teams (Chalk River 
and Varennes), who obtained energy 
gains of up to 30 MeV with a C 0 2 

laser. The French team's experiment 
- a European first - used a more 
convenient solid laser (neodymium). 
This could open up a more promising 
route. 

It is also intended to test a second 
acceleration principle based on the 
laser excitation of a plasma, the 
wake-field method, following the 
rapid development of femtosecond 
power lasers generating ultra-short 
pulses. 

DESY 
Gus Voss retires 

A s mentioned briefly in the 
previous issue (page 28), last 

year Gus Voss reached the age of 
65 and therefore was released from 
official duties at DESY from the 
beginning of this year. However, as a 
senior scientist, he keeps an office at 
DESY and will continue his work in 
all the international committees of 
which he is a member, as well as 
giving colleagues and friends around 
the world the benefit of his advice - "if 
requested", as he likes to phrase it. 

Gus Voss was leader of DESY's 
Accelerator Division and as such a 
Laboratory Director for exactly 
22 years. He contributed to planning 
the first electron synchrotron at 
DESY back in 1958-9. Then he went 
to CEA (Cambridge, Massachusetts), 
where he directed with Ken Robinson 
the famous bypass electron-positron 
collider project. He is also well known 
for his important contributions to 
accelerator technology, like low beta 
insertion for storage rings, which he 
made (again with Ken Robinson) in 
1966. 

In January 1973 he returned to 
DESY, called by Wolfgang Paul, then 
chairman of the Board of Directors. 
He arrived in time to commission and 
inaugurate the DORIS electron-
positron storage ring in 1974 and 
then directed the design and con
struction of the bigger PETRA ring, 
which began operation in 1978. 
Together with Bjorn Wiik he directed 
construction of the HERA electron-
proton collider, in operation since 
1992. During the last few years he 
took strong interest in linear colliders, 
together with Norbert Holtkamp build
ing a 400 MeV test section to develop 
new linear collider technology. 
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