
Concorde — adding to the repertoire of 
cosmic ray experiments. 

(Photo Air France) 

now be excluded. CESR has really 
capitalized on its ability to cover the 
full upsilon region, however DORIS is 
soon to be rebuilt as a single ring, 
reaching energies of up to 5.6 GeV 
per beam. 

High flying physics 
Cosmic ray physicists have always 
had to aim high. In the constant 
search for interactions produced as 
close as possible to the immensely 
high primary particles entering the 
earth's atmosphere f rom outer 
space, they have installed experi
ments on high mountain peaks and 
f lown detectors aloft in balloons. 

In these studies, there have been 
periodic sightings of remarkable 
configurations of secondary parti
cles. These events, many of which 
bear exotic names like Centauro, An
dromeda, Texas Lone Star, etc., fre
quently defy explanation in terms of 

conventional physics ideas and give 
a glimpse of what may lie beyond the 
behaviour seen so far under labora
tory conditions. 

The 540 GeV collisions at the 
CERN proton-antiproton collider 
(equivalent to a 155 TeV proton 
beam hitting a stationary target) will 
for the first t ime provide man-made 
energies which approach the region 
where these exotic events might turn 
up. This search is perhaps second 
only on the experimental agenda to 
the quest for the intermediate weak 
interaction bosons. 

But cosmic ray studies continue to 
produce interesting results. In 1978, 
the ECHOS experiment began by a 
France/Japan collaboration using 
emulsion chambers mounted in the 
baggage compartment of an Air 
France Concorde supersonic airliner. 
This has too produced its exotic ev
ent, tamely referred to as JF1af 1. 

T w o emulsion chambers were 

packed in the Concorde baggage 
hold, one being specifically designed 
for the detailed observation of high 
energy events. This 35 kg JF1a 
chamber contained three sections, 
an upper one wi th different types of 
nuclear emulsion plates to enable 
charge determinations to be made, a 
central target layer, and an emulsion 
calorimeter at the bot tom. The sec
ond Concorde detector was more 
concerned with measuring particle 
fluxes. 

The exposure was planned to cov
er 200 hours of level flight some 
16 km above sea level, requiring a 
total of some two months in the air
craft. Because of the high altitude 
and relatively long exposure, a good 
crop of high energy interactions was 
obtained. In particular, the very first 
flight produced the JF1af1 event, 
estimated as containing about 
150 gamma rays and a total radiated 
energy of 260 TeV. As well as its 
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Around the Laboratories 
* Late news: It has been decided ble magnet. However the possibil-
to adopt the two-layer cable mag- ity of using Fermilab magnets will 
net (see below) for the ISABELLE be retained as an emergency 
project, retaining full aperture, en- backup. The ISABELLE project is 
ergy and luminosity. All effort on expected to be completed in 
the braid magnet shifts to the ca- 1 9 8 7 . 

large energy and high multiplicity, the 
event is remarkably well coll imated. 
The presence of a certain level of 
hadrons implies that the event was 
due to a nuclear interaction and ana
lysis suggests that it occurred some
where on or inside the Concorde, 
rather than in the outer atmosphere. 
Its closest counterpart so far ob
served is the Texas Lone Star inter
action picked up by balloon-borne 
emulsion stacks. 

The first ISABELLE-style magnet built at 
Brookhaven using Rutherford-type cable 
rather than braid superconductor. Its 
performance (which was repeated in a 
second magnet of the same type) has raised 
hopes that the problems which have been 
dogging the project are being overcome. 

(Photo Brookhaven) 

BROOKHAVEN 
ISABELLE magnet 
breakthrough 
As reported briefly in our September 
edition (page 298), tests on a new 
type of superconducting magnet for 
the ISABELLE proton storage ring 
promise well. 

About a year ago, R.B. Palmer sug
gested building a magnet wi th ISA
BELLE design specifications but re
placing the braid superconductor 
used until now with twisted Ruther
ford cable. This would benefit f rom 
the cable technology successfully 
used in hundreds of superconducting 
magnets at Fermilab and build on the 
experience already gained for the 
standard ISABELLE magnets. 

In December 1980, a 1.8 m dipole 
one-third of the standard length was 
authorized and design began in ear
nest in January. A stock of surplus 

cable about four years old was lo
cated at Fermilab which, by happy 
coincidence, had just the right di
mensions for a two-layer magnet in
side the volume allocated for the 
standard magnets, and with the 
same aperture. In designing the mag
net careful attention was paid to en
gineering details to incorporate les
sons f rom previous magnets. Slip 
planes were introduced between the 
coil layers to prevent friction. The 
iron core was split along the median 
plane. By careful shimming and bolt
ing, the amount of stress on both 
inner and outer layers could be con
trolled. The iron core was also div
ided longitudinally into blocks held 
together by stainless steel rails to 
match the thermal coefficient of ex
pansion of the core with that of the 
coils. To reduce the field enhance
ment effects, the ends of the magnet 
were kept outside the iron core and 
held in place by stainless steel blocks 
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