
A A 100 keV section of CEBAF injector 
beamline under test. 

v A pair of five-cell superconducting radio-
frequency accelerating cavities at CEBAF. 

ments. Bunching and capture sec
tions have been installed, and ac
celeration to 500 keV is imminent. 

Meanwhile the prospective nu
clear physics users have been plan
ning CEBAF's scientific programme 
and its necessary equipment. Late 
last year, a second round of letters 
of intent for experiments resulted 
in 90 replies from 233 physicists in 
58 institutions. December saw the 
preliminary conceptual design re
port for this experimental equip
ment, including a pair of high reso
lution spectrometers for Hall A , a 
large acceptance spectrometer for 
Hall B and a high momentum spec
trometer for use with additional 
user instrumentation in Hall C. Con
struction of these detectors will re
quire major commitments among 
prospective users, and CEBAF has 
called for the necessary nuclear 
physics collaborations to be 
formed. 

WORKSHOP 
Scintillating fibre 
detectors 

Scintillating fibre detector develop
ment and technology for the pro
posed US Superconducting Super
collider, SSC, was the subject of a 
recent workshop at Fermilab, with 
participation f rom the high energy 
physics community and from indus
try. Interest was so great and the 
agenda so full that the first two 
days' schedule lasted from 9.00 
a.m. until after 10.00 p.m.! 

Sessions covered the current 
status of fibre technology and fibre 
detectors, new detector applica
t ions, fluorescent materials and 
scintillation composit ions, radiation 
damage effects, amplification and 
imaging structures, and scintillation 
fibre fabrication techniques. 

Pioneer experimental data using 
scintillating fibres came from the 
new UA2 detector used very effec
tively for tracking and electron 
identification at CERN's proton-anti-
proton collider (June 1987, page 
9). Other ongoing applications in
clude the W A 8 4 scintillation fibre 
target used at CERN to study B 
particle production, experiments 
E687 at Fermilab and E787 at 
Brookhaven, and Fermilab E774's 
ultra-high density tungsten-scintil
lating fibre electromagnetic calori
meter. 

Turning to research and develop
ment efforts and new detector ap
plications aimed at calorimetry 
(measurement of energy de
position), there were progress re
ports f rom the CERN/LAA spaghet
ti calorimeter project, the DELPHI 
small angle tagger and the Univer
sity of Illinois lead/fibre electro
magnetic calorimeter. 
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Tracking and identification of an electron in 
UA2's new scintillating fibre detector at 
CERN's proton-antiproton collider. The track 
shows up in the initial 18 layers of fibres, 
followed by a lead converter, where the 
electron produces a characteristic shower, 
picked up in an outer array of 6 layers of 
fibres. 

The t w o sessions on fibre fabri
cation and fluorescent materials ex
amined efforts to improve perfor
mance. Most scintillating fibre work 
uses standard plastic optical fibre 
technology and optical waveguides 
consisting of a polystyrene core 
wi th acrylic cladding. The thin 
fibres for use in future vertex de
tectors require materials giving high 
light output wi th minimal self-ab
sorption. New organic scintillators 
wi th dopants achieving these pro
perties were presented - for exam
ple PMP, developed in the context 
of the CERN/LAA scheme (October 
1988, page 18). The discussion 
then turned to new techniques to 
improve the core/cladding interface 
and thus reduce troublesome multi

ple reflection losses. 
The potential radiation damage 

from the intense SSC beams poses 
major challenges. Two review talks 
on radiation damage in polymers 
and on the design of radiation-hard 
materials gave a framework for fu
ture work on the radiation resist
ance of scintillation fibres. New 
studies of conventional plastic scin
tillator and on the development of 
new scintillator materials showed 
that the current technology can 
possibly be pushed as high as 10 
Megarads. 

The session on amplification and 
imaging devices covered a wide 
range of techniques - photomult i-
plier tubes, image intensifiers, 
CCDs and charge injected devices 

(CID). The new solid state photo-
multiplier developed by Rockwell 
International might provide excel
lent fibre tracking readout. 

Summarizing, J.D. Bjorken corre
lated this emerging technology 
wi th the physics challenges of the 
next generation of fixed target and 
collider experiments. Scintillating 
fibre applications involving calori-
metry show the most promise, 
wi th only small extrapolations of 
current technology needed to 
match physics requirements. 

However tracking will require 
significant development in fibre 
performance (light yield and atte
nuation) and in readout technology. 
Although much work is still to be 
done, scintillating fibre detectors 
are already playing an important 
role and the general conclusion 
f rom the meeting was that this im
pact will increase significantly. 

NEUTRINOS 
Looking for 
oscillations 
Several years ago, an Athens/ 
CERN/Paris/Rome team working at 
CERN's 28 GeV PS proton synch
rotron set out to look for possible 
decays of heavy neutrinos. No such 
effect was found, but as a by-pro
duct about a thousand neutrinos 
were captured in the downstream 
detector. 

Coming f rom the decay of pions 
and kaons, the PS neutrino beam 
consisted mainly of neutrinos of 
the muon type, wi th less than one 
per cent of electron-type particles. 
However more neutrino interac
tions producing electrons were 
seen than expected, as though el
ectron-type neutrinos made up 
about t w o per cent of the beam. 
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