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Facility 

General scheme of the IREN facility. Accelerator and target hall. 

https://flnp.jinr.int/en-us/main/facilities/iren 

Parameters of the IREN: 

Peak current - 3A  

Repetition rate - 50 Hz 

Electron pulse duration - 100ns 

Electron energy - 120MeV 

Neutron intensity ~ 2∙1011 n/s 
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Facility 
Used neutron beams: 

 

№3, 60m from the target. Setup consisting of 6 sections of liquid scintillation 

detectors. 

№4, 11m from the target. Setup consisting of 6 BGO scintillation detectors and one 

HPGe 35% detector. 

 

Both setups are used for Neutron Resonance Capture Analysis (NRCA – determining 

the neutron energy, resonance width (Г), and partial neutron resonance widths Г𝑛1/2 and 

Г𝑛3/2 ). 

Neutron source  

2D scheme of the experimental setup at the 4th channel. 
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Neutron Flux Determination 

To determine the absolute value of the neutron flux was used the activation method 

using gold monitors where one of the monitor is covered by cadmium layer for 

absorption of thermal neutrons (and neutrons with energy lower than thermal) from the 

neutron beam. 
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Monitors were irradiated during at least 12 hours. The induced activity of Eγ=411.8 

was measured using HPGe detector with 35% efficiency of γ-ray capture and 

FWHM=2.1 keV for 60Co 1332.5 keV. For the channel №3 measurement was 

performed only once, for channel №4 – several times, results: 
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Neutron Flux Determination 

Date 
Chn. №3 Chn. №4 

Fth Fres Fth/Fres Fth Fres Fth/Fres 

15.03.2024 - - - 4.76*104 5.4*103 8.8 

16.02.2024 - - - 2.65*104 4.07*103 6.51 

14.02.2024 217 133 1.63 - - - 

17.10.2023 - - - 1.30*104 8.31*103 1.56 



7 

Experimental Determination of Energy 

Resolution Function of Installation at 4th 

Channel 
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Experimental Determination of Energy 

Resolution Function of Installation at 4th 

Channel 

The experimental spectrum of γ-quanta from the capture measurement with the sample 

of natural niobium, thickness of the sample 200 μm. 
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Experimental Determination of Energy 

Resolution Function of Installation at 4th 

Channel 

τ-neutron moderation time 

The neutron pulse of the IREN facility for different neutron energies obtained from 

experimental data. 
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Experimental Determination of Energy 

Resolution Function of Installation at 4th 

Channel 

The fitting curves for different neutron resonances. 
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Experimental Determination of Energy 

Resolution Function of Installation at 4th 

Channel 

The fitting curves for different neutron resonances. 
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Experimental Determination of Energy 

Resolution Function of Installation at 4th 

Channel 
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