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The present work deals with an accurate method for determining the
neutron flux coming out from a neutron source during the experimental
measurements. Accordingly, a suitable detector, followed by preamplifier
and amplifier, is connected to a data acquisition system designed specially
for this purpose; and the number of neutrons detected during every
sampling period is stored in the PC. The historical file can be used to
compute the average or the integral flux during any time period; considering
the detector efficiency, geometrical arrangement and the amplification gain.

1. INTRODUCTION

In most nuclear applications, there is always a need to determine the neutron
flux coming out from the source and to record its total value during a period of time.
All radiation detectors, in principle, give rise to an output pulse for each quantum of
radiation that interacts within its active volume[l,2]. Some times, it is necessary to
record the historical variations of the counting rate during the whole measuring time of
the experiment; specially in the case when using the reactor beam which is subject to
any power variations. The present work deals with an acquisition system which
enables,' when attached to the signal chain, to observe and record, in a data file,
instantly the number of pulses counted within the sampling period.

2. THE DEVELOPED DATA ACQUISITION SYSTEM

The suitable detector, for a specific kind of radiation, is usually located at a
distance from the radioactive beam; following the block diagram given in Fig.l.
According to the developed data acquisition system, the signal coming out of the
discriminator ,a train of logic pulses, is connected to a PC via an interface card
designed specially for this purpose. The interface card is derived by a software
program to count the number of pulses during each sampling period. Accordingly, the
collected data is to be saved in a data file for its later use.
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FIG. 1: The experiment arrangement.

2.1 The Interface Card

The interface card has been designed to be inserted in one of the PC 's EISA
slits. Accordingly the interface card receives the logic pulses coming out of the
discriminator. Thus, the function of the interface card is to adapt the data collected in
order to be ready in the binary form when the program makes access to the interface
card(see Fig. 2) The function of the counter unit is to count up the number of pulses
received from the discriminator during the sampling period. The data collected during
each sampling period are stored in the FIFO unit (some kind of memory based on the
first-input-first-output technique) according to a specific mechanism. The operation of
writing data to FIFOs is independent of what the computer is doing at the moment to
avoid data losing during the CPU internal interrupts. At the same time, the program
retrieves the data stored in the FIFOs in the same order.

FIG 2: The block diagram of the interface card
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2.2 The Software Program

The program continues retrieving the data stored in the FIFOs and stores the
number of neutrons detected during every sampling period in a data file. This routine
will be continuously performed within the measurement time. The contents of the
current data file can be displayed (or plotted) on the screen at any moment; allowing to
notice the decrease or increase of the flux intensity. Also, the flux value can be
specified at any moment using the data file. The program allows, at the end of the
measuring time, to calculate both average and integral flux intensity.

3. MEASUREMENTS AND RESULTS

Two different types of neutron detectors were used during the present

measurements. The main parameters of both detectors are given in table. 1.

Table.l : The parameters of the used detectors

detector type, model

gas Tilling
wall material
gas pressure (torr)
effective diameter (inch)
length (inch)
operating voltage (V)

3He(LND251)
3He
AL
3040
0.436
2.5
1000

Fission (LND 3004)

Argon
AL
760
2 75
0.75
250-500

The first experiment was carried out for 2 hours with the 3He gas detector (LND
251). The neutron source is a Pu-Be one whose average flux was measured and
found to be : 0av=3.2xlO4 n/cm2.sec. A paraffin wax (3 cm thick) was placed between

the neutron source and the detector for the slowing down of high energy neutrons;
usually emitted with thermal ones. The recorded number of neutrons, counted at each
second, is given in Fig.3a and the corresponding integral flux value is represented in
Fig.3b. The same experiment, with the same parameters, was carried out for the fission
detector (LND 3004) and resulted with the dependencies presented in Fig.3(c,d).

4. CONCLUSIONS

-The present method is a simple and accurate one for recording the flux
variations during the measuring time; and the accumulated data can be
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FIG.3 a) The neutron intensity measured using LND 251 detector.
b) The integral neution intensity using LND 251 detector
c) The neutron intensity measured using LND 3004 detector.
d) The integral neution intensity using LND 3004 detector

displayed at any moment without interrupting the process of data acquisition.
-The average and integral flux values can be calculated at any moment via an
option in the program. Besides, the method can be applied for the monitoring
of a neutron flux subject to variations; such as the reactor's one and the
historical data file can be used later for further statistics.
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Cairo Tower (Gezirah)

Location:
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How to get there:
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From outside Egypt
International flights direct to Cairo, or via many European and Eastern European cities.
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Overl80 meters high , it is the most outstanding attraction of modern Cairo. The first of
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panoramic view of Cairo from the observation platform.
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