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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 
G us 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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The new controller generation 

for elevated requirements 

• free configurable 
two controlling circuits 
(as well cascade controllers) 
standard version: with ramp 
function, self optimization and 
switch-over function of 
parameter set 
four analogue inputs for 
measuring transmitter 
five binary inputs for 
multiple controll-functions 
voltage output for supply of a 
two-wire measuring transducer 
linearization according to customer's 
specification 

• mathematics module 

• 

• 

• 

• 

• 

a max. of three limit comparators 
is possible; or external relay com
ponents with max. eight limit 
comparators 

Interface RS232, RS 422/485 
(JBus, ModBus) 

Setup-program for comfortable 
configuration by PC 

further equipment possible 

we offer our service according 

to ISO 9001 

(JUMP) 
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BIMETALLIC 

TRANSITION /UNCTIONS 

THE T+C/CEA KNOW-HOW : 
for the assembly of different 

metals under stringent reliability 

VARIOUS APPLICATIONS 

Class 1 • Normal Cryogenics 
Class 2 • Advanced Cryogenics 
Class 3 • Space, nuclear, chemicals 

STANDARD TRANSITION O N STOCK 
QUALITY ASSURANCE 

ÛM/A 
2DSS 

' DANSK STANDARD 

CALL FOR DETAILS 
A. PINET Consulting Engineer 
Phone : (33) 72.02.68,00 
Fax : (33) 72.02.68.01 

T H E V E N E T + C L E R J O U N I E 
22, avenue Franklin Roosevelt - 69517 VAULX-EN-VELIN (France) 

Manufacturing Line 
- Cryogenic Valves 

(Shut-off and Control Valves, 
Vacuum Jacketed and also for 
Cold Box Mounting) 

- Special Valves for any Cryogenic 
Applications 
(Check-Valves, Pilot Cryogenic 
Valves, Relief Valves etc.) 

- Bellows Sealed Valves 
(up to PN420) 

- Cryogenic Transferees and 
Couplings 
(Johnston and Multi-Coaxial 
Couplings) 

- Space Cryogenic Components 
- Custom made Cryogenic 

Components e. g. 
Cryostats and Ejectors 

Cryogenic On Off Valve > 
manually operated with position 
indication and limit switches, 
' T pattern, for cold box mounting 

IMO Industries Inc. 

WEKA AG • SchUrlistr. 8 
CH-8344 Bdretswil 
Switzerland 
Telefon 01 9392959 
Telefax 01 9392963 

For USA and Canada: 
PROVAC LTD • POB18411 
Greensboro, North Carolina 2741Î 
Phone (910) 282 6618 
Telefax (910) 288 3375 
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G us Voss (top-photo Kai Des 1er) has formally 
retired from the DESY Laboratory, Hamburg. 
Dieter Trines, below (photo Nowakowski) is 
the new leader of DESY's Accelerator Division. 

Voss' position at DESY is taken 
over by Dieter Trines (52) who 
contributed to the construction and 
commissioning of PETRA from 1975. 
Dieter Trines spent two years in the 
TASSO Group at PETRA and in 
1983 joined the HERA effort as head 
of the Proton Ring Vacuum Group. 
From 1992 he was leader of DESY's 
newly created Cryogenic and 
Vacuum Group and was increasingly 
involved with the new superconduct
ing linear collider project in the 

framework of the TESLA collabora
tion. Dieter Trines obtained his 
physics degree in Bonn in 1972 on 
pion photoproduction and then spent 
nearly two years in Richard Taylor's 
group at SLAC studying deep inelas
tic scattering. On May 26 at 14h a 
scientific colloquium in the DESY 
main auditorium will honour Gus 
Voss. 

NORTH CAROLINA 
Big free-electron laser 

Now in operation at Duke Univer
sity, Durham, North Carolina, is 

a major new free-electron laser (FEL) 
- a 100-metre electron storage ring 
designed to operate at 1.3 GeV and 
already achieving 1 GeV. 

The ring will provide very bright 
beams of ultraviolet, X- and gamma 
radiation for a wide range of experi
ments and applications, including 
molecular engineering and 

micromachinery as well as providing 
a high resolution tool to study the 
structure of matter. 

The new FEL complements the 
Mark III infrared source at Duke's 
FEL Laboratory, directed by FEL 
pioneer John Madey. Later this year 
the new ring should deliver electrons 
to the OK-4 optical klystron, an 
ultraviolet FEL being moved to Duke 
from the Budker Institute in 
Novosibirsk. Later the new ring will 
be equipped with an undulator to 
extend the range of wavelengths. 

Injector for the new FEL is a 120-
foot linac providing 250 MeV elec
trons, claimed to be the second 
highest energy linear accelerator in 
the US, outgunned only by the two-
mile giant machine at SLAC, 
Stanford. Radiofrequency power for 
the new ring is provided by a cavity 
supplied by the Budker Institute. 

This 120-foot linac supplies 250 MeV electrons 
to the new 1.3 GeV storage ring fora free-
electron laser at Duke University, Durham, 
North Carolina. 
(Photo Jim Wallace) 
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