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shifter as the lower concentrations do not enable a direct energy transfer. In this case
tetraphenyl-butadiene (TPB) serves as wavelength shifter and furthermore adapts the
wavelength to the sensitivity of the SiPM [31].

Fig. 6.2.: Spectrum of a scintillating fibre for different distances to the detector. In the range fromͯ to ӝͳͯ ˟ϫ the distances were varied in ͯ ˟ϫ steps from blue to yellow. The spectrum
was measured with help of a Hamamatsu Mini-spectrometer1.

The spectrum of a scintillating fibre is shown in Fig. 6.2 for different distances of the
excitation position with respect to the detector. From the closest measured distance
(blue) until the largest (yellow), measurements at equidistant steps were performed. The
maximum of the emitting light is around ��� ON whereas the maximum shifts to larger
wavelengths with increasing distance to the spectrometer. The self-absorption of the
wavelength shifter causes a higher absorption at lower wavelengths.
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As stated previously Fig. 6.2 shows the spectrum of the scintillating fibre for different
distances of the excitation location from the detector. The most significant effect is that
the intensity decreases with increasing distance to the detector. This holds especially
for the short wavelength range, so that the intensity maximum shifts with increasing
distance to longer wavelengths. Since there are various losses during the light guidance,
3Y<Y by absorption or Rayleigh scattering, an exponential decrease of the light intensity ǃա
along the travelling distance Ǫ is observed:
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where Ǖա describes the attenuation factor and ǃա the intensity of the created scintillation
light.
The wavelength dependent attenuation coefficient is shown in Fig. 6.3. Photons travel-

ling through the fibre can get lost for various reasons. This photon loss affects the light
guidance in the scintillating fibre and can be divided in two groups: absorption and
1Hamamatsu Mini-spectromenter TM Series - C10082CA/C10083CA series.
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