
The 'HERACLES' machine boring the ring 
tunnel for the HERA electron-proton collider 
at the German DE S Y Laboratory in Hamburg 
arrives back at the South Hall, completing 
the 6.3 km circuit it began on 6 May 1985. 

(Photo DESY) 

DESY 
HERA tunnelling 
complete 

The 'HERACLES' boring machine 
finished its work on the 6.3 km 
ring tunnel for the HERA electron-
proton collider in Hamburg on 
19 August, news already carried 
in our September issue (page 15). 
The machine reached the South 
Hall where it started out on its 
journey on 6 May 1985, within 
the established schedule, thus sur
prising many of the ever-sceptical 
tunnelling experts. 

The success was mainly due to 
the 'Mixshield' and 'Hydroshield' 
drilling procedures developed since 
1972 under the direction of project 
manager Volkmar Grosse for the 
Wayss & Freytag Company and 
realized now by a consortium in
cluding Dyckerhoff & Widmann 
AG, Hochtief AG, Philipp Holzmann 
AG and Aug. Prien GmbH. Tunnel
ling machine manufacturer Herren-
knecht supplied the Mixshield drill

ing machine according to the 
Wayss & Freytag specifications. 
Much was learned on the way. 
Towards the end, crew and ma
chine were working 'like a pit-stop 
wheel-changing team' - as a visi
tor expressed it w i th admiration. 

A steel tube about 6 metres dia
meter, carrying the boring head 
and the leading part of the ma
chine, was pushed through the 
ground by twelve hydraulic rams 
of 150 t each. The machine was 
articulated and had a laserbeam 
controlled guidance system, which 
kept it on the required course wi th 
deviations smaller than a few cen
timetres. 

Sand, earth and stones up to 
20 cm diameter suspended in 'ben-
tonite ' (a thixotropic clay mixture) 
were 'pumped' out through pipes. 

Six precast concrete segments 
and a key were inserted in 
1.2 metre steps inside the steel 
shield, screwed together and made 
watert ight wi th neoprene gaskets. 
As the steel tube moved forwards, 
additional concrete was injected 
in the remaining gap. 

Wi th the tunnel running 15 to 
25 metres under inhabitated 
houses, no harm to surface build
ings and no measurable soil sett
lements were observed. 

ICFA 
Instrumentation 
school 

74 students, including 45 f rom 
developing countries, ten lecturers 
and nine laboratory instructors 
participated in the novel instrumen
tation school held in June at the 
International Centre for Theoretical 
Physics (ICTP), Trieste, Italy, spon
sored by ICTP and arranged 
through the Instrumentation Panel 
of the International Committee for 
Future Accelerators (ICFA). 

During the t w o weeks of the 
course, students had the chance 
to construct and test a proportional 
chamber, measure the lifetime of 
cosmic ray muons, operate and 
analyse the performance of an 
8-wire imaging drift chamber, or 
study noise and signal processing 
using a silicon photodiode. 

Principal instructors for the four 
experiments were F. Sauli (CERN), 
D. Hartill (Cornell), D. Christian 
(Fermilab) and G. Hall (Imperial Col
lege, London). The setups were 
assembled at ICTP before the 
school wi th the help of the high 
energy physics group of the Uni
versity of Trieste. 

Supplementing the hands-on 
experience wi th the apparatus 
were lectures by specialists f rom 
all over the wor ld covering instru
mentation for future accelerators, 
together wi th implications for cos
mic ray physics, non-accelerator 
experiments and medical applica-
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Grappling with a drift chamber - students 
at the recent Instrumentation School at the 
International Centre for Theoretical Physics 
(ICTP), Trieste, Italy. In the background 
(with hat) lurks ICTP Director Abdus Salam. 

Prizewinners for Achievement in Accelerator 
Physics and Technology - Klaus Halbach 
(top) and Lars Thorndahl. 

t ions. Discussion sessions helped 
to monitor and reinforce students' 
progress. 

Student response was very posi
t ive, many of them suggesting that 
the course could be extended to 
four weeks so that there would 
be the chance to handle all four 
experiments (in t w o weeks only 
t w o setups could be covered). 

Thanks to the ICTP support, the 
highly professional assistance f rom 
the local Trieste group, the enthu
siasm of the instructors, and, last 
but not least, the motivation of 
the students, the school was a 
great success. 

ACCELERATORS 
School prizes 

Dedicated to its goal of encourag
ing scientists and students to work 
in the field of particle accelarators, 
the US Particle Accelerator School 
(operating since 1981) has 
switched to a new format. Starting 

this year, it will offer in alternate 
years basic accelerator physics 
plus advanced subjects in both 
university and symposium styles 
over four weeks. Expanding the 
school f rom t w o to four weeks 
gives additional flexibility, and un
dergraduate participation should 
be encouraged by university credits 
being offered for particular 
courses. In the intervening years, 
the school will organize six-day 
topical courses. 

This year's school was at Fermi
lab, wi th t w o weeks of university 
style courses at the end of July 
preceding two weeks of sympo-
posium style lectures at the begin
ning of August, during which the 
1987 Prizes for Achievement in 
Accelerator Physics and Technol
ogy were awarded to Klaus Hal-
bach of Berkeley and Lars Thorn
dahl of CERN. 

Halbach was cited for 'making 
high field permanent magnets prac
tical tools for accelerator technol
ogy' . He has pioneered the use of 
modern permanent magnets in 
accelerators, and his work has had 

a major impact on synchrotron 
radiation and free electron laser 
projects throughout the wor ld . 

Thorndahl was cited for 'essen
tial theoretical and experimental 
contributions to the stochastic 
cooling of particle beams'. Stimu
lated by Simon van der Meer's 
idea, Thorndahl initiated in 1971 
the first test of stochastic cooling 
(increasing the beam density by 
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