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## C718896 ¢mMajor NUCLEAR TECHNOLOGY
Y WORD;
KEYW TRANSMISSION OF SCINTILLATING / Nal(Tl) CRYSTAL / SCINTILLATION DETECTOR / UV

LIGHT / FIBER GPTICS.

TEERAPONG PRATUMSIRI ; TRANSMISSON OF SCINTILLATING LIGHT FROM Nal(TI) CRYSTAL
VIA FIBER OPTICS. THESIS ADVISOR: ASSIST. PROF. SUVIT PUNNACHAIYA, THESIS CO-
ADVISOR : ASSIST. PROF. TAPTIM ANGKAEW, Ph.D. 111 pp. ISBN 974-589-718-3

The use of scintillation detector in the vicinity of intense magnetic field, high temperature and
moderately high vibration, requires that the photomultiplier tube be protected and isolated from these
disturbances which can greatly affect its pulse signals. One method of solving this problem is to separate the
detector in the radiation area and only transmit scintillatiné light through light medium to photocathode of the
photomultiplier tube located away from the radiation detection area. However, the wavelength of scintillating
light originated within the alkali hallide scintillation crystal (Nal(Tl), Cs(Na)) is in the ultraviolet range (350-
480 nm) with extremely low intensity. Thus,the transmission of scintillation light via light guide must be

designed with minimal loss in its intensity.

This research tested different set up configurations of the transmission of scintillating light from a
1" x1" Nal(T1) crystal to a photomultiplier tube with a 2” diameter photocathode. A total of 4 arrangements
were tested and only 2 configurations were found to provide us with satisfactorily result. 1.) The transmission
of scintillating light through a 5 mm core single liquid light guide directly coupled at both ends using an
integral counting mode was capable of transmitting scintillating light greater than 3 m. 2.) A direct
transmission of scintillating light via a 1.5 m long bundle of 5 liquid light guides to increase its cross-sectional
area, was capable of differentiating energy spectrum at 662 keV of Cs-137 with 35% peak efficiency when
compared with direct transmission from scintillation crystal to photomultiplier tube collimated to an area
equivalent 10 that of the liquid light guide with 5.5 times difference in.gain setting. The developed transmission
system for scintillating light will help add the flexibility into the use of detector, protecting photomultiplier tube

from source disturbances capability of transmitting scintillating light at a greater distance,
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