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Now in the middle energy region (from several keV up to hundreds keV) there are essential distinctions between 
experimental values of the neutron cross-sections, for some reactions such experimental data are absent at all. Neutron 
filters used in our investigations at Kyiv Research Reactor provide the neutron beams namely in the middle energy 
region, at the same time the sets of our (NPD) interference filters ensure the separation of  high intensity neutron fluxes 
(105 - 107 n/cm2s) with rather good monochromatism and this allows the measurements with high accuracy. Thus, the 
ability of such unique set of neutron filters and experimental techniques developed at the Kyiv Research Reactor allows 
the measurements of total neutron cross sections averaged over filter energy width with accuracy better than 1 %, 
neutron scattering cross sections and angle scattering distributions with accuracy better than 5 - 6 %, neutron capture 
cross sections with accuracy 3 - 4 %. 

 
These precise measurements need to be accompanied with taking into account all possible sources of inaccuracies, 

which may have an influence on the accuracy of the cross sections under investigation. As the studied samples are not 
dot (as a rule about of 30 mm), so as the irregularities in incident neutron intensity distribution, may cause the 
systematic mistakes. Just to avoid such mistakes, or at least to take them into account during the processing of 
experimental results, the presented automatized installation for scanning area distributions of neutron beam intensity 
was developed and tested. 

Positioning of all devices which are placed on horizontal experimental channels (HEC) is realized by a laser. In 
most cases (for example, in the total neutron cross-section measurements) it is sufficient to guarantee correctness for 
execution of experiments. Our experience with installations IASD-1 and IASD-2 in measurements of angle distribution 
of scattered neutrons has shown that the neutron beam should be have diameter 10 - 20 mm and it should be passed 
through the vacuum chamber which has input and output neutron pipes with length about 1 m. 

So, the neutron pipes of the IASD-2 (Installation for Angle Scattering Distribution) have length 800 mm and 
diameter of the pipes is 40 mm. A natural divergence of neutron beam and inexactitude in adjustment can leads to 
partial contact of neutron beam with the neutron pipe walls, especially in output neutron pipe. 

So, this experience in the angle distribution measurements on HEC-8 has caused necessity to create the special 
device for investigation of space distribution of neutron beam directly at input and output of the neutron pipes. During 
these measurements it is necessary to know exact diameter of neutron beam, an so the installation, which helps to 
measure distribution of neutron beam intensity in two mutually perpendicular directions, has been developed. 

In Fig. 1 a photo of this installation is shown. This installation has two components: an electromechanical block and 
a stand with regulable height within the limits of 80 mm. Notice that in this photo the neutron detector is in position 
when distribution of beam intensity is measured in a vertical plane. 

The centre of a neutron beam is approximately at the 1 m height from a hall floor, so at first the installation is moved 
out into the neutron beam by means of the stand screws. Final installation adjustment is realized as in horizontal as in 
vertical direction by a choice of moving limits of the detector by means of the end switches about which it will be told 
below.  

For simplification of explanations about structure of installation and its work, the schematic image of its 
electromechanical part is presented in Fig. 2. 

The structure of the electromechanical part of installation includes the following basic units: detector assembly for 
registration of neutron beam, the electromechanical block for moving of detector assembly, the management block and 
system of information accumulation. Shortly consider the basic features of each of systems. All units of the installation 
are mounted on the L-type base 1 that allows by means a simple rearrangement of the base plane on the installation 
stand to change a direction of detector moving (in vertical or in horizontal). 

Basis of detector assembly is Не3 counter СНМ-17. It has the following characteristics: pressure of gas – 7 atm., 
diameter – 18 mm, working length – 20 cm. Electric signals from counter through the preliminary amplifier 3 are 
transferred to the spectrometer which is placed in the measuring centre (Room 205). The counter is placed in radiating 
protection 4 in the form of pipe with length 250 mm and diameter 90 mm with coaxial aperture Ø 22 mm. The pipe is 
filled by boron carbide. In front of the radiating protection an input collimator 5 are located. It consists of two boron 
polyethylene 20 × 50 × 100 mm3 blocks. There are two such collimators. One of them has a slit with width 1 mm, the 
others - 2 mm. On requirement the width of slits may be changed. 

A detection neutron assembly is located on a platform of the electromechanical block which can be moved in certain 
limits. The limits are established by means of two movable end switches 6. A maximum moving of the platform is 250 
mm. Design of stand allows by simple rotation of electromechanical block on 90° to carry out measurements of space 
distribution of neutron beam in two mutually perpendicular planes. 
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Fig. 2. Installation electromechanical block diagram: 1 - base; 
2 - helium neutron counter CНМ-17; 3 - preamplifier; 4 - 
radiation shielding of neutron detector; 5 - input slotted 
collimator; 6 - end switch; 7 - screw; 8 - electric motor RD-09; 
9 - corbel; 10 - disk with slits; 11 - optoelectronic couple; 12 - 
electronic control unit; 13 - power supply unit; 14 - magnets; 
15 - hermetically sealed system of detector moving display. 
 

Moving of a platform with the detector is carried out by a 
screw gear, the screw 7 connected by clutch with the electric 
motor 8 (RD-09). The screw rotates in arms 9, on one of which the 
electric motor is established. The screw has a tape thread with step 
of 4 mm, and it means that after one turn of the motor the detector 
is moved on 4 mm. As diameter of a neutron beam in the angle 
distributions of scattered neutrons measurements, depending on 
experiments, may has several millimeters, it was necessary to enter 
into the installation the device for reduction of the moving step. 
This device consists of a thin opaque disk 10 with four 1 mm slits 

on its edge and optoelectronic couple 11, providing management of the electric motor through the special electronic 
device - the electronic control unit 12. The basic scheme of the electronic control unit is presented in Fig. 3. 

 

Fig. 1. Photo of installation for area distribution  
scanning of neutron beam intensity: 

An edge of the opaque disk passes through an optoelectronic couple, negative impulse appears on the photo diode. 
This impulse generated by one-vibrator DD1.1 moves on counter DD3 then through the switch and forming cascade 
DD1.2 it moves on the motor control unit . The counter provides a motor stop on each slit, through one or on every 
fourth (chosen by switch S1). It gives the chance to work with one, two or four slits which provides moving of the 
neutron detector on 4 mm, 2 mm or 1 mm, accordingly.  

Territorially the electronic control unit 12 is located on the installation and it consists of one inverter, start-up 
trigger, the control triac switch VT1. The command on detector moving gives or button "Start" or from the control 
register CRR on the inverter which establishes the trigger in "unit" opening triac which in turn includes the motor. 
When slit passed through optoelectronic couple, the generated impulse dumps the trigger in "zero" and stops the motor. 
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Fig. 3. Installation electronic control diagram. 

 
Realization of change a motor reversed direction is provided with installation of the backspacing trigger in "zero" or 

in "unity" by means of end switches 6 "Right" and "Left", which by means of transistor VT2 switch on or switch off the 
direction relay К1. To avoid an arcing on the relay contacts at backspacing, three delay lines are established. They 
provide relay switching only when the motor is disconnected. 

The end switches limit a moving range of the detector, but it is possible to start measurement from any position of 
detector system (not obligatory to start from the end switch). The system will be moved on so many steps, how many 
cycles are established in a file "config par" for the ZERKIN-3 code which operates installation in a mode of automatic 
measurements. 

The power supply unit 13 provides voltage 127 V of alternating current for motor RD-09 and 12 V a direct current 
for the management block. For control of detector moving the indication system of installation condition is provided the 
indication system of installation condition in the measuring centre. A pair of hermetically sealed-magnet is carries out 
it. On the disk 10 against each slit the magnets 14 are fixed, and on some distance from the disk 10 the hermetically 
sealed 15 is fixed on the arm 9. 

On one square of the L-type base the button "Start", switch S1 and a socket for the communication line reactor a 
hall-measuring centre are placed. By means of button "Start" it is possible to move a detector platform, and switch S1 
establishes a step of moving of the platform. The switch has three positions: position 1 corresponds to moving of 
platform on 1 mm, position 2 - to moving on 2 mm and position 3 - to moving on 4 mm. 

Remote control by installation is realized from a control panel of the IASD-1 installation in the measuring centre. As 
program ZERKIN-3 allows to work with two detectors it has been used for separate registration of information from the 
neutron detector for detector moving in direct and return directions. The spectrometer block diagram is presented in 
Fig. 4. The block diagram of the given spectrometer installation similar to that are used on other operating installations 
of NPD, except for a part of the spectrometer established on the HEC.  

 
Fig. 4. Block diagram of spectrometric installation  

for scan neutrons beam spatial distribution intensity. 
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Fig. 5. RAM control circuit to ISSDNB. 
 
The installation for scanning space distributions of neutron beam intensity (ISSDN) provides measurement of 

spectrum in a considerable quantity of positions. To obtain a reliable result it is necessary to measure for 32 positions at 
moving in one direction and for 32 positions in another. The spectrometer which use on the 8-th HEC, on the basis of 
CAMAC and ZERKIN-3 code allows measuring only 8 spectra, but very flexibility of CAMAC system allowed through 
the additional RAM control circuit to receive desirable result. 

Spectrometer RAM on the forward panel has an additional socket, on which all bits ADC (analog-digital converter) 
registered in spectrum are brought out. The RAM control circuit consists of two binary counters of type 155ИЕ5, 
connected consistently, with possibility of compulsory dump. 

The maximum spectrum which is measured by spectrometer at one cycle has 1024 channels. We choose the 
maximum amplitude of an input signal such that it did not exceed 128-th channel. Rejecting the bottom channels by 
DLL (discriminator low level), our spectrum lies between 50-th and 128-th channels. If 8 measurement zones and 4 
expositions are given in the configuration file, 32 spectra should be received. 

Thus the first 4 spectra are written in first four zones in channels 50 - 128. The command CRR switches the counter 
and on 7-th bit ADC appears "0", and it means that to each number which registers will be added 128, and the 4 next 
spectra will be written between 178 and 265 channels. The received picture will have the view presented in Fig. 6. 

After processing of measurement results we have to receive the dependence of neutron beam intensity on the central 
axis distance such kind as presented in Fig. 7 (both on axis Х and on axis Y). 
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Fig. 6. Spectrum general form after measurement ISADNB. 

 
Fig. 7. An approximate kind of the received results. 

 
Constructively RAM control circuit is executed as block CAMAC which is established in crate. A socket of type СР 

for connection CRR, a type socket 9 pin for connection RAM and the button for dump are placed on the forward panel. 
In conclusion it is necessary to tell; that the installation represents a mobile design, suitable for use at any HEC, and 

the detector system can be used as the separate device at carrying out of other experiments.  

128 256 384 512 640 768 896 1024

128 256 384 512 640 768 896

128 256 384 512 640 768 896 128 256 384 512 640 768 896

128 256 384 512 640 768 896

128 256 384 512 640 768 896

128 256 384 512 640 768 896128 256 384 512 640 768 896

9 13 17 21 9 13 17 211 5

10 14 18 222 6 10 14 18 222 6

15 19 23 277 11 15 19 23 277 11

16 20 24 288 12 16 20 24 288 12

51 25 25

26 26

31 31

32 32

N channel

N
spectrum

N
spectrum

N
spectrum

N
spectrum

N channel

N channel

N channel

29 29

3030

3

4

3

4


