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3.4 Silicon AE-E Detectors for Identification of High Energy Protons and Alpha
Particles
by W.Czarnacki, E.Belcarz, A.Kotlarski, T.Sworobowicz

Two AE-E silicon telescopes have been
manufactured for identification of protons and alpha
particles with high energies (around 50 MeV). Each
telescope consists of two silicon detectors: a thin
transmission AE detector, and a thick (total energy
absorption) E detector. Since the range of the high-
energy protons in silicon may amount to 1 lmm, each
of the E detectors has been manufactured as two
stacked Si(Li) devices.

The transmission AE detectors have been
manufactured of n-type silicon of specific resistivity
of around 4000 [£icm]; they are approximately 130
[xm thick. Surface of each of the AE detector amounts
to around 1 cm2. At the bias voltage U=50 V the
detectors exhibited energy resolution of 28-32 keV
FWHM for alpha particles of energy 5.8 MeV.

The method of drifting lithium ions into p-type
silicon has been employed to produce the two devices
for the E detector. The devices of thickness around 3.6
mm and around 7.6 mm have been stacked one behind
the other, with a layer of dead silicon between them
about 300 |im thick. Surface of each of the devices is
over 1 cm'. The stack bias voltage may be varied from
300 to 800 V.

To produce a telescope, both the AE and the E
detector have been mounted in a special holder at a
distance of about 1 mm. The telescopes are to be used
for identification of high-energy protons and alpha
particles in experiments on the Warsaw University
U-200 cyclotron. The present work has been done in
cooperation with Heavy Ion Laboratory of the Warsaw
University.
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3.5 Spectrometric X-ray HR-Si Detector Cooled with a Three-stage Peltier Cooler
by W.Czarnacki, A.Kotlarski, T.Sworobowicz, K.Kostrzewa

New model of an X-ray spectrometric detector
with detecting device made of high-resistivity silicon
(HR-Si) and optical feedback pre-amplifier has been
designed. The detector is electrically cooled with a
three-stage Peltier thermo-element. The HR-Si
detector consists of:

1. vacuum cryostat with Beryllium window (20 urn
thick)

2. three-stage Peltier thermo-element and a water-
cooled radiator

3.

4.

miniature holder, in which a HR-Si detecting
device, a 2N4416 Field Effect Transistor, and a
temperature-controlling thermistor are mounted
optical feedback pulse pre-amplifier.

Active surface of the HR-Si detecting device
amounted to about 10 mm2, its active thickness - to
2.5mm. Holder with the device was cooled down to
T= - 84°C. The obtained energy resolution of the
detector amounted to 340 eV FWHM. Work in
progress.

3.6 Internal Charge Amplification at High Ionization Densities in Silicon Detectors
by E.Belcarz, W.Czarnacki, A.Kotlarski, T.Sworobowicz, K.Kostrzewa
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Studies of time evolution of Cf-252 fission
fragment spectra and their dependence on details of
manufacturing technology of surface barrier silicon
detectors have been undertaken. Up to now a
laboratory stand for measuring Cf-252 fission
fragment spectra has been set-up. It consists of (i)
vacuum chamber, (ii) vacuum system (rotary pump,
vacuum gauge, system of vacuum valve, and (iii)
electronic circuits. 21 surface barrier detectors have
been manufactured on n-type silicon; 12 of them have

been tested for a period of 7 months. Pulse amplitudes
and distortion of the high-energy tails of peaks in Cf-
252 fission fragment spectra recorded with the tested
detectors were measured each other week during the
test period. Both time evolution and dependence on
details of surface barrier manufacturing technology
have been observed. Work in progress.


