
as the booster; the main synchro­
tron taking the beam to the final 
energy; followed by a stretcher 
that fits into the same tunnel as 
the main ring of circumference 960 
m (any resemblance to existing 
presently empty tunnels is not 
unintentional). Bradamante pointed 
out that earlier criticisms are no 
longer valid. The price seems un­
der control, the total investment 
for a 'green pasture' version 
amounting to about 870 million 
Deutschmarks. A version using 
existing facilities would be some-

The HERA electron-proton collider 
now being built at the German 
DESY Laboratory in Hamburg will 
be a unique physics tool. Colliding 
820 GeV protons with 30 GeV 
electrons in a 6.3 km tunnel will 
probe the structure of matter down 
to distances of 1 0 - 1 8 — a hundred 
times finer than CERN's proton-
antiproton Collider. 

Electron probes have a tradition 
of opening up new physics fron­
tiers — the Franck and Hertz inves­
tigations which revealed details of 
atomic structure; Hofstadter's 
studies at Stanford which saw the 
structure of the nucleus; and the 
experiments at the Stanford linac 
in the late sixties which showed 
that the nucleon too had a struc­
ture. Will HERA be able to find a 
deeper layer in the structure of 
matter? 

In addition, the machine will be 
able to explore particle interactions 
under new conditions, and will 
supply physics insights comple-

what cheaper because some ex­
penditure on buildings and general 
infrastructure would be saved. 

In his concluding remarks, 
F. Scheck of Mainz, chairman of 
the EHF Study Group, pointed out 
that the physics case for EHF was 
well demonstrated, that there was 
a strong and competent European 
physics community pushing for it, 
and that there were good reasons 
for building it in Europe. He also 
described three site options: a 
'green pasture' version in Italy; at 
CERN using the now defunct ISR 

mentary to those from CERN's LEP 
electron-positron Collider. 

Construction of detectors for 
HERA is a new challenge. As well 
as having to measure particles and 

tunnel (this would require comple­
mentary funding beyond the normal 
CERN budget); and at the Swiss 
SIN Laboratory. Finally he pointed 
out that it was really one large 
community of future users, not 
three, who were pushing for a 
'kaon factory'. Whoever would be 
first to obtain approval, the others 
would beat a path to his door. 

National decisions on the project 
will be taken this year. 

By Florian Scheck 

A ZEUS group meeting, with spokesman 
Gunter Wolf one step in front of the pack. 

(Photo DESY) 

jets of particles with precision at 
up to very high energies, the large 
momentum imbalance between 
the colliding protons and electrons 
means that most of the emerging 
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SCINTILLATORS 

r to cummers specifications. Rods, sheets, blocks and light guides 
i ^ l th pllshed or coated surfaces will be manufactured within close 
1 tolerarles. 

Lithiu rf-g i ass-sci n ti 11 a tors are available in special shapes and sizes 
from powders for HPLC and flow cells, discs for neutron measure­
ments etc. various types from low background to very high effic­
iency are available. 

Z I N S S E R 
A N A L Y T I C (uk) Ltd 
unit D9, Depot Road, Maidenhead, Berks, SL6 1BC, 
United Kingdom, Telephone 0628 24570 

A New Generation 
of Analog Sampling 
VLSIC's HAS ARRIVED 
AN101 MICROSTORE 
• Very high speed waveform sampling 

serial analog memory 
• 1 Channel 256 storage cells or 2 

channels with 128 storage cells 
• 160 MHz signal bandwidth 
• 2000:1 dynamic range at 100 MS/s 
• Die size 5mmx5mm 
AN201 CALORIMETRY DATA UNIT 
• Very high density data sampling 

parallel analog memory 
• 32 channels with 2 or 4 storage cells per channel 
• 30 MHz signal bandwidth 
• 4000:1 dynamic range 
• Die size 5mmx5mm 
AN301 MICROPLEX CHIP 
• Silicon strip particle-detector-readout 

charge-sensitive analog memory 
• 128 channels with integrator, data 

and pedestal storage each channel 
• 17.5 MHz signal bandwidth 
• 500:1 dynamic range 
• Die size 4.5mmx6.5mm 
All units are available in tested,undiced wafer form. AN101 and AN201 
are available in single or multiple-unit (hybrid) packages according 
to your specifications. 

/ ^ ~ \ *U.S. and foreign patents pending 

| Analytek 
4123 Alpine Road • 
California • 94025 

Portola Valley 
• USA 

Telephone (415) 851-4867 • Telex 330007 

M a c V E E 
The Direct Link 

from the Macintosh™ 
to VMEbus crates 

Available from: 

| b e r g o z | 
Crozet 

OH70 Gex, France 
(.50)41.00.89 

The system was developed by CERN, Geneva, Switzerland. 
CERN accepts no responsibility for the quality, design or 
performance of these equipment. 
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Construction work for the HERA 
electron-proton Collider at the German 
DESY Laboratory in Hamburg continues to 
progress according to schedule. For 
example installation work has started on 
the linac which will supply DESY's first 
protons (so far DESY has been using 
electrons). Here are seen the first linac 
tanks to arrive. 

HERA progress 

Work is also well underway for the huge 
refrigeration plant for the 6.3 km ring of 
superconducting magnets to handle the 
high energy protons. 

(Photos DESY) 

particles will sweep out in a narrow 
cone around the protons. 

T w o detectors have been pro­
posed — H1 and ZEUS. The re­
mainder of this article describes 
the proposed ZEUS setup: H1 wil l 
be covered in a forthcoming issue. 

ZEUS is a collaboration of some 
3 0 0 physicists f rom 41 research 
institutes in 9 countries. The most 
important design consideration 
Sas been the accurate identification 
and measurement of produced 
leptons (electroweakly interacting 
particles) and ' jets' of hadrons 
(strongly interacting particles) in a 
'hermetic' calorimeter which inter­
cepts all the released energy. 

T w o superconducting solenoids 
are foreseen. A thin solenoid of 
inner radius 86 cm and length 
280 cm mounted between the 
central tracking detector and the 
outer calorimeter will provide a 
field of 1.8 T. In addit ion, a second 
compensating solenoid will be 
inserted in the rear endcap of the 
central iron yoke to provide the 
necessary corrections for the col­
liding beams. 

After experience wi th the 
TASSO detector at DESY's PETRA 
electron-positron collider, the ZEUS 
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More kick for less 
pounds, francs, yen, 
deutschmarkfe^v 
pesetas 
or dollars. H I 

Good news for particle accelerators. J ^ ^ ^ ^ H u lIB 
EEV, a world leader in high energy switching ^J^^^^Hp^^^F ^ 

thyratrons, has now developed a single cathode ^I^^^^Ep '^-gg0r 
multi-gap tube that operates as a bi-directional switch. ̂ ^^JJ* ^ 

Now you can double the power delivered to • ^ H B f e e 
kicker magnets without substantial rebuilding costs. ^ ^ ^ ^ H f ' H 

This new tube, the CX1671, is a plug-in ^ ^ ^ ^ h F 4 l 
replacement for the CX1171. Its unique hollow anode ^ - . 9 
design was originally developed by EEV to switch ^^^^B' 'Wm 
the severe inverse voltages occuring in pulsed gas k l^^^^HL .'ffr 
discharge lasers. ^f l^Brt^' ^ 

When operating at an anode voltage of 80kV, it i ^ H R - ••>••• ^ 
has proved capable of switching 2500 amps of 
reverse current in a 2 microsecond pulse, without any j^^^B^ ^ 
degradation in •performance after 10 million pulses. 

For further information on this state-of-the-art ^^^H|. 
thyratron, contact EEV today. .fl^^Bl ~% 

VThyratrons 
CMl 2QU England. Tel: 0245 261777. 
Y 10523, USA. Tel: 914 592 6050. T 
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team places great emphasis on a 
central vertex detector (VXD in 
the figure) immediately surrounding 
the beam pipe to pick up the frag­
ments emerging directly f rom the 
collisions. This will detect the high­
ly unstable particles which decay 
before encountering the rest of 
the detector. However the final 
design of this vertex detector has 

et to be decided. 
Outside the vertex detector will 

be the central cylindrical tracking 
detector (CDT, radius 85 cm, 
length 245 cm) consisting of a jet-
type drift chamber. Track position 
and energy loss information will 
be measured in nine 'superlayers' 

each containing eight layers of 
sense wires. Four superlayers will 
be f i t ted wi th stereo view wires. 
A resolution of 100 microns is 
expected. Close to the beam, 
tracking wil l be aided by planar 
drift chambers. 

Electron identification will use 
energy loss information from the 
tracking detector together wi th 
the signals f rom the electromag­
netic calorimeter. In the forward 
(proton) direction, transition 
radiation detectors (TRD) will 
'reject' the hadron signal. 

Electromagnetic and hadronic 
energy deposition will be measured 
in a calorimeter (CAL) surrounding 

the central coil, using uranium 
plates as absorber and scintillator 
as the active material to achieve 
the best possible energy resolution 
for hadrons and jets. The calori­
meter will be divided into forward, 
central barrel and rear portions. 
A further 'backing' calorimeter 
(BAC) consisting of an iron box 
and streamer chambers will sur­
round the detector to catch late-
developing showers. Muon detec­
tors will make up ZEUS' outer en­
velope. 

The detector will be structurally 
divided into the inner components, 
supported by the bot tom of the 
magnet yoke, and t w o sideways-
retracting 'clam-shells' carrying 
most of the backing calorimeter 
and the muon detectors. 

The timetable for ZEUS construc­
tion and assembly is governed by 
the delivery date of the solenoid, 
probably in 1988. ZEUS should 
be complete by the summer of 
1990. 

In Greek mythology, Zeus' union 
wi th Hera was divine. It remains 
to be seen whether this will be 
repeated in the ring being built 
underneath Hamburg. 

Proposed layout of the ZEUS detector for 
the HERA electron-proton collider at the 
German DESY Laboratory in Hamburg. With 
820 GeV protons coming in from the right 
hitting 30 GeV electrons travelling in the 
opposite direction, most of the emerging 
particles will be caught in a cone aroud the 
proton direction. The configuration is 
described in the text. 
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The practical optical level meter 
* no connector problems 

* covers all wavelengths and fibre types 

Can't find the right connec­
tor? No such problems with 
the OLP-1 Optical Level Meter. 
There's an adaptor for prac­
tically every type of connector, 
even one for bare fibres! 
Can't match the fibre type? 
Then try the OLP-1. Matches to 
all standard graded-index-, 
monomode- and step-index 
fibres with core diameter 
^ 2 0 0 |im; without the need for 

switching, adapting or recali-
bration. 
Got to change detectors? 
Not with the OLP-1. Just turn 
the switch to measure at 850 or 
1300 or 1550 nm. 
Difficult to use? The OLP-1 
couldn't be simpler to operate; 
connect up, switch on, and 
read off the result. Display 
reads from - 6 0 ( -50) dB to 
+ 3 d B in one continuous range. 

Accuracy is ensured by thermal 
compensation. No need to wait 
for things to settle down if the 
temperature changes! 
On the move? As you'd expect, 
the OLP-1 can be used with dry 
batteries or a Nicad recharge­
able battery; if you need to 
make long-term measure­
ments there's also a mains 
adapter/charger. Battery 
check and auto-off circuits 

ensure long, trouble-free oper­
ation. Why not get to know more 
about the OLP-1? It can be 
used for servicing, in the lab. 
Mains or battery,operation. 
Fill in the coupon for your 
copy of the detailed colour 
brochure and make light work 
of your problems. 

i x 
I n f o r m a t i o n C o u p o n 
I would like: ^ 
• a copy of the OLP-1 colour co 

brochure § 
• a visit from a sales engineer w 

Name 
Company 
Address 

Tel. No. 

W a n d e l & G o l t e r m a n n 
(Schweiz) AG 
Postfach 254 
CH-3000 Bern 25 
Tel. (031)42.66.44 
Telex 32112wago ch 

Your reliable partner for 
electrotechnical insulation problems 

• Glass Fabric Epoxy Laminates 
G-10, G-11,FR-4 

• Glass Mat Epoxy Laminates 

• Glass Mat Polyester Laminates 

• Cotton Fabric Phenolic 
Laminates 

• Hard Paper Phenolic Laminates 

• Moulded Parts of Epoxy Casting 
Resin 

and machined parts made 
of abovementioned 
materials. 

ISOLA The Swiss Insulating Works Ltd. 
CH-4226 Breitenbach/Switzerland 
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