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This poster shows a 4-tube positron lifetime spectrometer with a self-developed 4-fold coincidence unit. 12 spectra can be measured simultaneously.

LT results for 12 individual spectra and the sum spectrum

Hamamatsu PMTs H-3378 are combined with EJ-232Q plastic scintillators (conical shape –
diameters: 40 and 19 mm, height 28mm). The anode pulses are digitized by an Aqciris
DC252 digitizers. Both PMTs act as start and stop detector, thus 12 spectra are collected at
the same time using 4 PMTs. The software is self-made (QT & C++).

The average of the Si lifetimes of all 12 spectra is τSi = 218.04 ± 0.1 ps.
The analysis of the sum spectrum gives τSi = 217.92 ± 0.03 ps
1cm

The completed 4-PMT spectrometer with He-cryostat, vacuum system and temperature control unit.

4-fold Coincidence Unit and HV Unit
The coincidence unit provides a trigger output when fast PMT anode signals are detected
above a selectable trigger level (8mV…5V, leading edge discrimination) in several
modes. No signal splitter is used for the coincidence unit to avoid the 3dB signal loss.
Instead, the signals are obtained by capacitive high-impedance “sniffer” units followed by
an amplifier, straight at the digitizer input. The coincidence time can be adjusted in 7
steps from 20 ns (defect research) to 2 µs (porosimetry). The unit can be used for digital
positron lifetime spectroscopy, but can be used also in analog setups to provide an
additional coincidence circuitry. The trigger output pulse is a TTL pulse (2.5V @ 50 Ω;
pulse length 25 ns). The unit is fully remote controllable (USB).
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Two-fold High Voltage Unit
The dual high-voltage power supply is designed for use with photo-multiplier tubes with a
divider current up to 1 mA. Maximum voltage is 4 kV but this voltage can be limited by
software to any smaller value to protect the PMT. The box contains two independent
high-voltage modules with low ripple (typ. < 20 mVp-p) and high stability (< 5⨯10-4⨯Vnom)
especially designed für PMTs. The modules are overload and short circuit protected. The
HV supply can be operated manually but also remote controlled (USB2).
Further four digital lifetime spectrometer each equipped with two PMTs and cryostat.

Both units are commercially available (Contact: R. Krause-Rehberg)

Poster is available at http://positron.physik.uni-halle.de
Contact: reinhard.krause-rehberg@physik.uni-halle.de
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