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2.6. Polarimetric efficiency of a planar Ge(Li) detector

B. MOLAK, K. ILAKOVAC and J. NOSIL, Institute >Ruder BoSkovics,
Zagreb

Application of a single Ge(Li) planar detector!*?’ to measurement of the
degree of linear polarization of gamma rays has some advantages over the coincidence
spectrometers: it is simple and reliable and the detection efficiency is relatively
high. The main disadvantage is a lower polarimetric efficiency.

An Ortec Ge(Li) planar detector of ¢18 X 3 mm was used for measurements
of linear polarization. Since the detector could not be rotated, a system was built
by means of which the plane of polarization was rotated, other conditions being
unchanged (see Fig.). To determine the polarimetric efficiency of the system for
different gamma-ray energies, Compton scattering of 662 keV, 1173 and 1332 keV
gamma rays was used. The degree of polarization of secondary Compton photons
(Pc) obtained by scattering in graphite at a number of angles, was calculated. From
the measured asymmetry of the counting rates A = (N; — N,)/(N, + N,) the
polarimetric efficiency &€ = A/P. was calculated. N; and N, are the counting
rates when the plane of polarization is parallel and perpendicular to the plane of
the detector, respectively.

An approximate formula for the polarimetric efficiency has been derived

ex F- _____dac‘(:é, 0)

* Po(E, @)lo'tou 0y}
where dac/dQ and P are the differential cross section and the degree of linear
polarization of photons of incident energy E when scattered by the Compton
effect at an angle @, for which the product is maximum, g,,, is the total cross section
for the absorption of gamma rays and F a normalizing factor. A comparison of the
results of measurements and of the calculated values of ¢, is given in the Table
on the p. 16.
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2.7. Tests and calibration of a 3D system

K. ILAKOVAC, M. JURCEVIC and B. MOLAK, Institute sRuder Boskouvicc,
Zagreb

Multiparametric analysis of evenss has become a widely applied technique
in complex experimental methods of investigation in nuclear physics. A three-
dimensional (3D) system of 256 X 256 X 256 channels (24 bit) with the provision
for extension up to 36-bit recording of data has been built in the Deparament of
Electronics in the Institute. It is used in connection to a double- or triple-input
fast-slow electronic system. Coincident data are analyzed in three ADC-s and the
channel numbers recorded on punched paper tape. The total number of channels



FIZIKA 4 Suppl. (1972)

16

*(]) s[nuLo) WOy PABOIE Op = @ I0) saN[BA (9
¢y £113WuUIASB JO UORIUYSIP SWBS 3} ABY 03 T JO 10108) B £q PIPIAIP ‘(¢ °[B 15 ULy Jo g[nsaz (q
€(q) symsa1 Wia -uosiredwod
10J [°'[ 3O IOYB] PIIBWINSd UB AQ PISBIIOUL “I0WYISP WX € X 8] S UB YIIM IMS3T Ino (8

I

01°0F90°s m zZIroTs6e

£$°C LS (439 9’9 9’9 179 £0'9 §9°¢ 1134
s'0Fee w.o.ﬂn.w SL'OFO0T'S | S'0OFS8'L - - LI"0F89'S - -
. oIFeLLO0FSS ] TIFS9 | 600FI19°S
13 44 6LL°1 89¢°1 Ly8'0 099°0 0LS°0 SLY'0 z8¢°0 882°0

ey

£€T°0

ﬂ.w\av.u.w
%o da?
awv-uvm

(AdWod

*81039919p (I'7)PO Jvueld JOo AdUSYd JrISWNIBoq

HIgV.L




FIZIKA 4 Suppl. (1872) 17

is extremely large and presents difficulties in the analysis of data. A programme
for the analysis of double decay processes in the decay of nuclear levels has been
written in the Real Time Fortran language for the off-line analysis of data in a CAE
9040 computer.

The system was ‘electronically tested for linearity, time resolution, stability
etc. For the measurements of a double gamma decay in which two coaxial Ge(Li)
detectors were applied, a calibration of the system was made by Compton scattering
of gamma rays from one detector into another. The time difference between the
pulses from the two detectors was recorded in one channel and the amplitudes of
the pulses in the other two channels. The calibration measurements yielded a
straight line in the amplitude 1 — amplitude 2 disgram, since a continuous
distribution of energy deposited in each detector was obtained (due to the variation
of the scattering angle), with the condition of a constant sum. The same applied
in the case of double decay. A detailed investigation of the time spectra (time
dimension) along the constant sum line was made. When one amplitude increases
the other decreases, and this causes shifts (of about 30 ns) of the time distributions.
A oconsiderable improvement of the time resolution was obtained when corrections
for these shifts were introduced in the analysis of data, depending on the channel
numbers of amplitude 1 and amplitude 2.

2.8. Automatic analysis of the gamma radiation spectra

I. SLAVIC, Institute oBoris Kidrice, Beograd

2.9. The short dead time of halogen parallel plate counters

V. HENG-BARTOLIC, Faculty of Electrical Engineering, Zagreb

Introduction. The investigation of properties of halogen (Ne-Br,) parallel
plate counters of the Srdoé type!? revealed the possibility of constructing counters
with a dead time shorter by an order of magnitude than that of cylindrical GM
counters.

In general, the decrease of the impedance connected to the counter causes
the reduction of the dead time. The dead time of parallel plate counters with low
impedance (300 kQ2) and the pressure ratio Py, : Py, = 100 is short, less than
10 us. In particular cases, if Py, is 1.2 torr and the distance between the electrodes
3 mm, the dead time is 6 us.
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Fig. I.

To explain this phenomenon, the discharge in the counter caused by gamma
or beta particles was measured using the experimental setup described below.
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