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Neutron EnergyNeutron Energy                    11--  1010
44  
eVeV  

PulsewidthPulsewidth  ((FWHMFWHM)                              )                                                400 400 nsns  

Repetition RateRepetition Rate                                            150 Hz150 Hz  

Neutron yield                                Neutron yield                                                                  1010
15 15 

n/sn/s  

Number of beamlines                 Number of beamlines                                   88  

Research ProgramResearch Program    

 Symmetries violation in neutron induced reactions; 

 Neutron induced fission; 

 Neutron fundamental properties; 

 Nuclear structure; 

 Nuclear data;  

 Resonance capture and transmission analysis; 
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IREN ConceptIREN Concept  
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Electron beam power Up to 10 kW 

Fission Power Up to 12 кW 

Target Converter W 

Fuel  Pu239  
Fuel load (Pu239) 24.84 кг 

FE number 108 

Fast neutrons pulse width 420 ns 

Кэфф 

 

0.9694  

Coolant Не (gas) 
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IREN 1IREN 1stst  stage parametersstage parameters  

 
Parameter 
 

 
IREN 

 
IREN-1 

Peak current (A) 1.5 2.5 

Repetition rate (Hz) 150 50 (150) 

Electron pulse duration (ns) 250 100 

Electron energy (MeV) 200 100 
Beam power (kW) 11.25 1.25 

Multiplication 30 1 

Neutron intensity (n/s) 6 1014 2.5(7.5)1012  (tungsten);  

0.69(2.1) 1013  (uranium) 

-intensity, s-1  1015 

Intensity loss  240(80)  (tungsten);   
87(29) (uranium) 

 

Initial data: E=100 MeV, I=2.5 A, Initial data: E=100 MeV, I=2.5 A, dtdt=100 ns, f=50(150) Hz=100 ns, f=50(150) Hz  
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IRENIREN  timingtiming  
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IREN Current ParametersIREN Current Parameters  
••Average energy of the accelerated electrons Average energy of the accelerated electrons 
––  30 30 MeVMeV;;  

••Peak currentPeak current  ––  3 3 AA;;  

••Pulse widthPulse width  ––  100 100 nsns;;  

••Repetition rateRepetition rate  ––  2525--50 50 HzHz;;  

••Beam powerBeam power  ––  up toup to  450 450 WW;;  

••Target Target ––  nonmultiplying W;nonmultiplying W;  

••Integral neutron yieldIntegral neutron yield  ––  aboutabout  5∙105∙101111  nn//ss;;  
ISINN 24 May 24-27 2016, Dubna 



Experimental Activity at IREN Experimental Activity at IREN   
••CrossCross--section measurements;section measurements;  
••Neutron Resonance Capture Analysis;Neutron Resonance Capture Analysis;  
••Experimental simulation and Experimental simulation and 
measurements of the neutron spectra measurements of the neutron spectra 
from Ga neutron producing target;from Ga neutron producing target;  
••Experimental measurements of the Experimental measurements of the 
gaseous and scintillator sensitivity to gaseous and scintillator sensitivity to 
neutrons;neutrons;  
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IREN vs IBRIREN vs IBR--30 (Ta (n,30 (Ta (n,))))  
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G. G. LeinweberLeinweber  et al., et al., NuclNucl. Sci. Eng., 154 (2006) 256. Sci. Eng., 154 (2006) 256  

V.N. Shvetsov et al. V.N. Shvetsov et al. ((20102010))  
IREN, neutron yield 10IREN, neutron yield 101111  /s/s  

152Gd -  0.20% 
154Gd -  2.18% 
155Gd - 14.80% 
156Gd - 20.47% 
157Gd - 15.65% 
158Gd - 24.84% 
160Gd - 21.86% 

natGd (n, ) 

 dt= 100ns 
  tmes = 14h40’ 

 dt=  40 ns 
  tmes = 19h00’ 

Sample: 

mg = 172.8 g 

size: 11.2 x 14.5 cm2 

   r: 1.064039 g/cm2 

   d: 1.35mm 

IREN, Dubna 
f = 25 Hz 
Ie = 2A; te=100ns 
L = 58.6m 
 

RPI RPI LinacLinac, neutron yield 10, neutron yield 101313  /s/s  
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Neutron Capture AnalysisNeutron Capture Analysis  
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Gamma-resonance from Ir, Os, Pt, Pd, and Ru isotopes registered at the neutron beam 
of the IREN facility. Elemental content is under evaluation  ISINN 24 May 24-27 2016, Dubna 



NearNear--term Prospects (by the end of 2017)term Prospects (by the end of 2017)  

•• Pulse durationPulse duration: 20 : 20 ––  200 200 nsns;;  

•• Peak current Peak current : : 33  А;А;  

•• Repetition rateRepetition rate: : 11--120120  Гц;Гц;  

•• Electron Electron energyenergy: : up to up to 180180  MeVMeV;;  

••TargetTarget: : 238238U;U;  

•• Integral Integral neutron yieldneutron yield: : up toup to  5.85.8∙∙10101313  nn//secsec;;  
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Scientific program for the IREN: short Scientific program for the IREN: short 
term perspectivesterm perspectives  

•• Nuclear data (Nuclear data (cooperation with Bulgaria and Republic of Koreacooperation with Bulgaria and Republic of Korea) for:) for:  

••   Gen IV reactors;Gen IV reactors;  

•• VHTR;VHTR;  

•• SCWR;SCWR;  

•• GFR;GFR;  

•• SFR;SFR;  

•• LFR;LFR;  

•• ADS;ADS;  

•• Advance Fuel Cycles;Advance Fuel Cycles;  

•• Fusion;Fusion;  

•• Resonance neutrons induced fission;Resonance neutrons induced fission;  

•• Photonuclear reactions;Photonuclear reactions;  

•• Gamma and neutron activation analysis;Gamma and neutron activation analysis;  

•• Neutron Resonance Capture Analysis (NRCA);Neutron Resonance Capture Analysis (NRCA);  

•• Educational program;Educational program;  ISINN 24 May 24-27 2016, Dubna 



Which nuclear data are of particular Which nuclear data are of particular 
interest?interest?  

•• Differential and integral crossDifferential and integral cross--sections;sections;  
•• 239239Pu fission between 1 Pu fission between 1 MeVMeV  and 1 keV and and 1 keV and 
below 1 below 1 eVeV;;  

•• 239239Pu capture below 1 Pu capture below 1 eVeV;;  
•• 240240Pu capture at the first resonance;Pu capture at the first resonance;  
•• 241241Pu fission between 1 Pu fission between 1 MeVMeV  and 1 keV;and 1 keV;  
•• 238238U capture between 0.2 U capture between 0.2 MeVMeV  and 2 keV and and 2 keV and 
between  400 between  400 eVeV  and 10 and 10 eVeV;;  

•• 242m242mAm fission between 1 Am fission between 1 MeVMeV  and 10 keV;and 10 keV;  

•• Gamma quanta and neutron yields;Gamma quanta and neutron yields;  
•• Isomeric ratios;Isomeric ratios;  
•• Doppler effects;Doppler effects;  

ISINN 24 May 24-27 2016, Dubna 



International cooperation in ND miningInternational cooperation in ND mining  
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Why nuclear data are still requested?Why nuclear data are still requested?  

238238U(n,U(n,))  
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Electron accelerator based neutron sources Electron accelerator based neutron sources 
––  nuclear data mining facilitiesnuclear data mining facilities  

Facility Location particle E,  MeV Target Pulse 
width, ns 

Beam 
power, kW 

Pulse rate, 
Hz 

Flight 
paths, m  

Neutron 
yield, s-1 

RPIRPI  RPI, Troy, USARPI, Troy, USA  ee--  6060  TaTa  5, 50005, 5000  0.450.45  500500  1515--250250  1.81.810101212  

ORELAORELA  ORNL,ORNL,  Oak Oak 
RidgeRidge, USA, USA  

ee--  180180  TaTa  22--3030  6060  1212--10001000  99--200200  1.01.010101414  

GELINAGELINA  ECEC--JRCJRC--IRMM, IRMM, 
GeelGeel, Belgium, Belgium  

ee--  100100  UU  11  1010  4040--800800  55--400400  3.43.410101313  

PNFPNF  PAL, Pohang, PAL, Pohang, 
KoreaKorea  

ee--  7575  TaTa  20002000  0.090.09  1212  1111  2.12.110101111  

KURRIKURRI  KumatoriKumatori, , 
JapanJapan  

ee--  4646  TaTa  2, 40002, 4000  66  300300  10, 13, 10, 13, 
2424  

8.08.010101111  

IREN nowIREN now  JINR, Dubna,JINR, Dubna,  
RussiaRussia  

ee--  5050  WW  100100  0.40.4  2525  1010--500500  3.03.010101111  

IREN is already in the list of world electron accelerator based facilitiesIREN is already in the list of world electron accelerator based facilities  ISINN 24 May 24-27 2016, Dubna 



Thank You for Your Thank You for Your 

Attention!Attention!  
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