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SHORT COMMUNICATIONS

— — _ . - . —_ —_
PERFORMANCE OF 56 AVP nal conducting coating (shown by dotted line in figure
PHOTOMULTIPLIER ) ts connected to the cathode potential which is
R. K. MISHRA earthed. The last stages of the tube were decoupled by

Department of Physics, Al-Fateh University, Tripoli,
Libva.

Nuclear particle detection requires usually a good
energy resoluton as well as a high detection effi-
ciency’. A high time resolution is essential in fast
coincidence experiments which require fast scintilla-
tor, fast photomultiplier, and fast discriminator. Fast
coincidence system using 56 Ave photomultip lier and
Natan {36 plastic scmtlllator was studied by Swarz-
schild®. Bellettinie ef al® have studied the effect on the
gain and linearity of the 56 Avp of the variation in the
inter-dynode voltages. Hyman et al’ have given the
technique of optimising the pulse shape and linearity
of the tube.

In our present experiment, we have used 56 AvP
photomultiplier with equiangular spiral light guide
and NE [04 plastic scintillator, The performance of
the light guide has been described by Mishra®. The
photomultiplier circuit as shown in figure uses damp-
tng resistors in the anode and the last dynode chamn.
These resistances were requited for optimising the
pulses and avoiding thewr ninging. The fast detection
system was used in recording coincidences of "**Ce,
the results of which are described elsewhere’.

Theoretical calculations® indicate that the major
time-spread originate inthe region between the saintik-
lator and the first dynode, where the number of the
photo-electrons is small. The circuit was therefore
designed to investigate the low energy beta-rays.

The current flowing through the potential divider
chain was nearly 1.25 mA. The voltage between the
cathode and the first dynodeis kept three times that of
the voltage per stage in order to get better collection
efficiency. The variable voltages Vida-dy, Vdy-d3 and
V. -k act as fine and coarse control respectively. These
controls are adjusted for 2 maximum anode output.
Energy signals are taken from the 10th dynode with a
100 01 10ad resistor. They are required for the 1r;rn.-'.lral
analysis by fast and slow coincidence technique’. The
anode load was kept at 1001} to match the impedance
of the transmisston cable. The 20 () damping regestors
were incjuded in both the anode and the last dynode
potential divider chain. This was te reduce the ninging
of the output pulses. The rise time of the anode output
pulse was 2 ns and the T WHM of the pulse was est-
mated to be 8 ns. In order to avoid the clectnie field
disturbances in the electron-optical system, the exter-

capacitors to prevent serious voltage drops across the
dynodes. During the experiment, the EHT on the pho-
tomultiplier is kept at 2.2kV.

Figure 1. The photomultiplier circuit.

Cl = C = 5000 pF Cz IOOPF Cy = 50 pF
R; = 10068}, R= 120 k), R, = 2011, R, = 50 k(.
Rs = 68 k{), R, = 330 k), Rs A{}, R¢ = 5.6 A(].

The basic aim was to look for the suitabiluty of the
tube for the anatysis of low energy S-ray lines. The
problern was to resolve the closcly spaced low encrgy
weak satellite of 33 keV gamma transition of " Pr' Tor
which a high resolyving time of the coinendence \ystem
was inavitable, With photomulupher in cocun, the
1CsO]y ] mg timic of the system was estimaled to be 2 7=
(4 ns . Thas was found compatihle tor theanabsn ot

the low encrgy conversion electron lines

[ e author thaonks Professor HE O W Rchatdson
of Bedford College, T ondon Universuy, for valuahle
disciunsions.

Ird May 1982



=14

Current Science, March 5, 1983, Vol 52, No. 5

1. Mishra. R. K.. Richardson, H. O. W, Thomas,
R.N. and Thomas, R. V., Proc. R. Soc. Edin.,
(A) 1971, 70, 245,
Swarzschild, A, Nucl. Instr. Meth. 1963, 21, 1.
Bellittini, G, Bemporad, C and Cern, C, Nucl.
Insir. Meth., 1964, 27, 38.
4. Hyman, L. G. Schwarz, R. M. and Schluter, R. A.
Rev. Soc. Insir., 1964, 35, 393.

5. Miushra, R. K, JEEE Trans. Nucl. Sci., 1976, NS-
23, 1478,

6. Wahab, M. A. and Kane, J. V. Nucl. Instr. Meth.,
1962, 15, 15.

7. Mishra, R. K., Curr. Sci.,

rJ

ha

1979, 48, 193.

e S

RADIATION RESISTANCE OF CORNER-
DRIVEN LOOP ANTENNA IMMERSED IN A
TWO COMPONENT WARM PLASMA

ANIL KUMAR AND R, K. GUPTA
Department of Physics, Malaviya Regional
Engineering College, Jaipur 302 017, India.

Loor aerials of different types are widely used for
satellite commumcations and rocket-probe studies in
the 1onosphere. They are simple i construction, and
more efficient than conventional dipoles of similar
dimensions. Theory of radiation froma corner-driven
toop and an Alford loop aerials immersed in one
component electron plasma was developed"?. Theo-
retical study of an Alford loop in two component
warm plasma is reported recently’. The radiation
characteristics of corner-driven loop antenna has not
yet been studied in two component warm plasma. The
purpose of this note 1s to compare the theoretical
values of the radiation resistance of the corner-driven
loop with the experimental observations of the loop
used on Ariel-3 satellite and the theoretical results
from an Alford loop aenal in an electron-ion warm
plasma.

The current on a corner driven loop shown in
figure la, with a travelling wave distribution and
negligible attenuation can be written

(s} = Ipexp(— jBs) (1)
where B i1s the propagation coefficient of the current
on the wire, and s is the distance along the aerial. The
loop 1s small compared to the wavelength, equation
no. | gives a constant current distnbution. Using line-
arised hydrodynamic theory in conjunction with the
Maxwell’s equations and the force and the continuity
equation, following are the expressions for the

electromagnetic and plasma wave components of the
radiation resistance of the aerial in the'two component
warm plasma:
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where 8 and ¢ are the azimuth and zenith angles of the
spherical polar coordinate system, centred on the

acnaland g, «a |, BPJ, b,have the same values as defined
in earlier paper”.
and

cos 81 =cos & cos 8+ sin & sin 8 sin ¢

cos 02 =cos & cos 8—sin & sin § sin o 4)
the total radiation resistance Rris given by
Rr=R.+ R, (=1,2) (5)
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