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• Development and creation of ³He gas position-sensitive detectors (1D and 2D PSD based on multiwire proportional chambers

with delay line data readout, different gas filled ring detectors and other types of gas detectors.

• Development and manufacturing of specialized scintillation detectors for neutron diffractometry (thermal neutron counters

based on scintillation screens comprised of mixture of ZnS(Ag)⁶LiF and with light collection by photomultipliers using

spectrum-shifting fibers, scintillation PSD, data acquisition electronics).

• Development detectors based on ¹⁰B.

• Developments and manufacture different detector electronics (preamplifiers, shaping-amplifiers for all types of detectors,

discriminators, ADC, etc.)

• Data acquisition and accumulation systems (time encoders, intermediate and incremental memories, event code formers, devices

to control accumulation time and beam characteristics, special-purpose processors for filtering and preliminary data processing,

interfaces, etc.)

Sector №1 Dectors and Electronics

The DSC of IBR-2 plays an important role in maintaining the efficiency and development of the experimental facilities.

One of the most important activities of DSC is the development and creation of detector technologies, on the basis of which

detectors for experimental installations are created.

Department of Spectrometers Complex (DSC) 
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The IBR-2 reactor has 16 research instruments, designed to conduct

studies of condensed matter and biological systems by neutron scattering

methods.

Each instrument is equipped with a neutron radiation detection

system adapted to the measurement technique used at the instruments.

IBR-2 reactor  FLNP (JINR)

Instruments IBR-2:

•HRFD - ⁶Li glass, ZnS(Ag)⁶LiF, ³He MWPSD 

•RTD - ³He counters (tube), ³He ring detector, ³He MWPSD

•DN-6 - ³He counters (tube)

•EPSILON - ³He counters (tube)

•SKAT - ³He counters (tube)

•FSD -⁶Li glass, ZnS(Ag)⁶LiF

•DN-12 - ³He counters (tube)

•FSS - ⁶Li glass

•YuMO - ³He ring detectors, ³He MWPSD, 10B detectors
•REMUR - ³He MWPSD

•REFLEX - ³He MWPSD

•GRAINS - ³He MWPSD

•NERA - ³He detectors

•NRT – scintillator + CCD 

•ISOMER - HPGe detector

•REGATA - HPGe detector 3

https://flnp.jinr.int/en-us/main/facilities/ibr-2/hrfd
https://flnp.jinr.int/en-us/main/facilities/ibr-2/rtd
https://flnp.jinr.int/en-us/main/facilities/ibr-2/dn-6
https://flnp.jinr.int/en-us/main/facilities/ibr-2/epsilon
https://flnp.jinr.int/en-us/main/facilities/ibr-2/skat
https://flnp.jinr.int/en-us/main/facilities/ibr-2/fsd
https://flnp.jinr.int/en-us/main/facilities/ibr-2/dn-12
https://flnp.jinr.int/en-us/main/facilities/ibr-2/fss
https://flnp.jinr.int/en-us/main/facilities/ibr-2/yumo
https://flnp.jinr.int/en-us/main/facilities/ibr-2/remur
https://flnp.jinr.int/en-us/main/facilities/ibr-2/reflex
https://flnp.jinr.int/en-us/main/facilities/ibr-2/grains
https://flnp.jinr.int/en-us/main/facilities/ibr-2/nera
https://flnp.jinr.int/en-us/main/facilities/ibr-2/nrt
https://flnp.jinr.int/en-us/main/facilities/ibr-2/isomer
https://flnp.jinr.int/en-us/main/facilities/ibr-2/regata


This type of detectors is designed to measure the profile of the

neutron fluxes in real time both stationary and pulsed neutron sources.

They also are used for experimental and applied research in the field

of solid state physics.

The developed devices are widely used reactor IBR-2, JINR.

Schematic diagram of the system for data collection and accumulation

Illumination measurements with the

cadmium mask on which the abbreviation is

engraved (see text). The gas mixture is 50

mbar 3He + 950 mbar СF4; the anode voltage,

+3300 V; the measurement time, 15 min; and

the scale division of the channel, ≈0.5 mm.

Profile of beam №6 (central part) from

the IBR-2 reactor. The gas mixture is 50

mbar N2 + 950 mbar СF4; the anode

voltage, +3400 V; the measurement time,

14 h 28 min 48 s; and the scale division

of the channel, ≈0.64 mm.

Main parameters of the developed position sensitive detectors

Diffraction measurement spectra (La0.1Pr0.9)0.7Ca0.3Mn0.3 beam №5 

from the IBR-2 reactor.
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The multisection ring detector is designed for DN-6 spectrometer at the IBR-2

reactor (channel №6b). The detector is designed to study small-volume samples at

high pressure and consists of 16 sections, where each one section is divided into six

independent detector elements. The number of independent detecting elements is 96.

The neutron spectra of a) Al2O3 and b)

LaB6, obtained with the spectrometer. The

original spectra (dots), calculated profiles

(smooth curve) and the difference

function. Peak positions for Al2O3 and

LaB6 are shown by vertical lines.

Sample 

Height = 180 µm

Diameter = 200 µm

V~0.003 mm3

1,6 1,8 2,0 2,2 2,4

Al

  Ni

(200)

 

 

  Ni

(111)

dhkl

Al

16 h

Culet size is 0.5 mm 

DN-6 diffractometer: experiments with micron 

size samples 

Multisection ring detector of thermal neutrons for diffraction 

studies on microsamples in axial geometry
Ring detector for measure small-angle scattering of 

thermal neutrons

Ring detector is designed for

measure small-angle scattering of thermal

neutrons at the IBR-2 reactor (channel №

6a), instrument: Real-Time Neutron

Diffractometer (RTD).

The detector is divided into 9 independent equidistant coaxial rings from a two-sided foil-

coated textolite. The cathodes of each of the rings are divided into 16 independent sectors,

the same for each ring.

Registration signals are taken from the anode wires 25 μm (common for every single ring)

and with each of the 16 cathodes - 153 independent detector elements.

Spectrums from standard

sample CrFe2O4 for all anodes

rings a) and sum for all

cathode rings b).

The detector allows measurements on samples in which the angular or axial anisotropy of 

slow neutron scattering is observed – cadmium mask a) and uniform illumination b). 

a) b) 

a) 

b) 

a) b) 
5
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Test module from 8 position-sensitive counters (PSC) with a

resistive anode up to 1 m long (diameter = 6mm), The spatial

resolution is 1.7 % of the detector length.

TOF spectrum of neutrons

measured by a module of two

PSC with a resistive anode on the

9th channel of the IBR-2 reactor.

Small-angle 45° detector systems

based on 96 ³He counters of the DN-6

diffractometer (beamline 6b) on IBR-

2 reactor.

(Developed in Department of Neutron

Investigations of Condensed Matter).

Small-angle 45° detector

system based on ³He counters

of the RTD diffractometer

(beamline 6a) on IBR-2

reactor.

Coordinate spectrum of a direct

neutron beam, measured by the

PSC - counter No. 1.
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The detector system ASTRA-M is designed for specialized

Fourier Stress Diffractometer (FSD) on the channel №11a of the

reactor IBR-2. This detector system consists of two multi-element

detectors (Scintillator:ZnS(Ag)/6LiF) with a combined from

electron – geometry time focusing at intermediate scattering

angles ± 90°. Each of the detectors include at 7 independent

planes.

Schematic of simple collision

cross section of thermal

neutrons in ND screen. Characteristic waveform: neutrons (black) and

signal from gamma (red) in scintillating screen.

Plastic Scintillating Fibers: BCF91A, D=1мм (BICRON)

Photomultiplier: XP2982 (PHILIPS):

Wide-aperture Back-Scattering Detector (BSD) Detector ASTRA-M 

The detector BSD is designed for high-resolution Fourier diffractometer

(HRFD) on the channel №5, IBR-2. The detector has a ring structure that

reflects the axial symmetry of neutron scattering on the sample. It contains 6

ring assemblies of ZnS(Ag)/6LiF-scintillation ND screens with a combined from

electron – geometry time focusing. The rings are divided into 12 sectors (30°).

The ring assemblies cover the stated range of scattering angles 2θ =

(133−175)°. The total solid angle of the detector is approximately Ωd ≈ 2.0 sr.

Scintillator: ZnS(Ag)/6LiF, ND screen, thick = 0.42 mm

- C.V. Hai, A.M. Balagurov, A.A. Bogdzel, V.I. Bodnarchuk, O. Daulbaev,

V.A. Drozdov, V.V. Zhuravlev, A.S. Kirilov, S.A. Kulikov, A.K. Kurilkin,

А.А. Kazliakouskaya, V.M. Milkov, S.M. Murashkevich, M.M. Podlesnyy,

V.I. Prikhodko, M.O. Petrova, S.V. Sumnikov, A.V. Churakov and V.V.

Shvetsov «Wide-Aperture Backscattering Detector (BSD-A) for The

High-Resolution Fourier Diffractometer» //Nucl. Sci. and Tech., Vol.13,

№2 (2023), pp. 47-55. 7



De-Li-DAQ-2 (3)  block 

for 2D PSD (MWPC)

Development and manufacture different detector electronics (preamplifiers, shaping-amplifiers for all 

types of detectors, discriminators, ADC, etc.)

MPD 32-USB3-channel discriminator block Block-simulator of signals of 

the diffractometer (HRFD).

Boards with preamplifiers for ring 

detector 

Implementation of novel advanced data acquisition electronics to ensure record parameters in terms of speed, spatial 

and temporal resolution for position-sensitive detectors. 

Three measurements of 100 seconds each on the 8th channel of the IR-8 reactor at the National

Research Center "Kurchatov Institute" with three types of modules from the PSC with a resistive

anode (length 400, 600 and 1000 mm). Slit masks are installed in front of the detectors, the slit width is

0.3 mm, the distance between the slits is 20 mm. The horizontal axis is the positional coordinate in mm,

the vertical axis is the number of counts measured by the N6730 digitizer with DPP-PSD firmware.
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Future plans

• Creating Position sensitive detectors (MWPC with delay line) 

based of 3He or gas with low cross section for monitors (250 x 250

mm).

• Detector axial geometry based of ³He counters (tube).

• Position-sensitive counters (PSC) based of ³He counters  with a 

resistive anode 1 m long (diameter = 6mm), 1 m²

• Detector based of scintillator ZnS(Ag)⁶LiF with a combined from 

electron – geometry time focusing at intermediate scattering angles 

± 90° “ASTRA-2M“

• 2 PSD based of scintillator ZnS(Ag)⁶LiF and SiPM – 300 X 300 

mm (collaboration with Tomsk Polytechnic University).
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Thank you for your attention!


