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FIBER-OPTIC LIGHTGUIDES IN SCINTILLATOR TELESCOPES FOR
CHARGED PARTICLE DETECTION
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The use of flexible fiber-optic bundles as lightguides for thin
scintillators in a telescope is described. The telescopes will be used
in the pion induced fission experiment 7t6Li+23He. The fiber-optic
lightguide detector was tested, under identical conditions, against a
conventional lightguide-detector arrangement and for a-particles of
5.5 MeV. An efficiency >99% was obtained with a relative transmission
efficiency of ~45% compared to the conventional lightguide

arrangement .
(Submitted to Nuclear Instruments and Methods)
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The use of fiber-optic lightguides, coupled to thin scintillators,
has been reported in the literature. Lightguides of this type have
been used in a 1 mm granularity hodoscope array for 200 GeV minimum
ionizing hadrons [l1]; they have also been used to discriminate between
highly ionizing (low energy) muons and minimum ionizing positrons [2].
Here we report, for the first time, the use of fiber-optic lightguides
in a telescope array where particle identification is necessary (fig.
1). Fiber-optic bundles used as lightguides for thin scintillators can
provide an attractive alternative to the standard plexiglass UVT light-
guides. For lengths up to 60 cm they have been shown to provide good
overall transmission when properly matched to the scintillator material
[3]. They are easy to machine and couple to the plastic and are light
weight and flexible. These last two properties are important in appli-
cations where the rigidity and weight of the UVT plexiglass lightguides
pose structural stress and space problems. In addition the equal
length of the strands in a bundle of fibers provides the potential of
excellent timing due to decreased path length of reflections as com-
pared to adiabatic plexiglass lightguide strips. Due to the same
effect, attenuation within the narrow confines of each fiber strand is
more uniform, resulting in slightly improved resolution when
monochromatic light is transmitted.

In our case a scintillator of NE102 [4] of 300% x 90w mm? and
0.8 mm thickness was coupled to two fiber-optic bundles, on one end
only, covering the 90 mm width. >L identical detector was coupled to a
standard adiabatic UVT lightguide with a 90° bend. The peak emission
wavelength of 423 nm matches the 400-2000 nm transmission spectrum of

the DuPont Crofon fibers. The fiber bundle of 91.4 cm length contains
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Figure Captions

Fig.

Fig.

Fig.

Fig.

1.

2.

A schematic drawing showing the counter arrangement for one
telescope arm for the four detectors. A total of six arms are

deployed in the experiment arranged in three pairs of two

SCINTILLATOR

associated telescopes each. (a)
The 300 x 90 x 1.0 mm3 scintillator coupled to three fiber-

optic bundles in the final configuration (a) overall view (not

to scale), (b) side view showing details of the coupling

arrangement and (c) detail of the coupling between the fiber

T

bundles and the 4.1 cm 6 plexiglass rod to be optically (b)
coupled to the photomultiplier tube.

(a) ADC spectrum obtained with an a-source and the scintilla-

tor coupled to UVT plexiglass adiabatic lightguide. (c)
(b)ADC spectrum as above but for the counter with the fiber-

optic (twin bundle) lightguide.

Energy loss spectrum for 1 mm thick, three fiber optic bundle

lightguide counter as in fig. 2, indicating the resolving

power for 80 MeV pions and 109 MeV protons as described in the

text.
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