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Capture v/s Fission 

 

For the fissile nucleus 239Pu fission 

tagging is essential to separate the 

gamma-ray response due to fission 

from that due to the capture 

process.  

 

However, the importance of improving 

the 239Pu(n,γ) cross section uncertainty 

even below 4% cannot be 

overstated.  

 

A very high accuracy for this cross 

section will alleviate 

some of the other very tight 

requirements for advanced reactors, in 

particular also for the 238U inelastic 

cross section.  
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The average fission g-rays multiplicity as a function  

of the neutron multiplicity (r = - 0.77) 
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Electron gun 

Accelerator section  

in the solenoid 

Klystron 2 

Magnetic 

spectrometer 

Modulators 

Neutron  

Producing  

target 

http://flnp.jinr.ru/244/ 

http://flnp.jinr.ru/244/




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

natGd (n, g) 

 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,1011 n/s 

f = 25 Hz, Ie = 2A;  

te=100ns 

L = 58.6m 

V.N. Shvetsov et al. (2010) 

 

G. Leinweber et al., Nucl.  

Sci. Eng., 154 (2006) 256,  

RPI Linac, 1013 n/s,  

L=25m 

 

NaI(Tl) 



DALI2 is a high efficiency and high 
energy-resolution gamma-ray 
detector array designed for in-beam 
gamma-ray spectroscopy 
experiments using fast RI-beams. 
DALI2 consists of 160 NaI(Tl) 
scintillators covering polar angle 
from 20-degrees to 160-degrees. 

SCIONIX製 80個 

結晶の大
きさ 

40 x 80 x 
160 mm3 

分解能
@662keV 
(平均） 

9.5%(FW
HM) 





For neutron capture gamma-rays, a 
BaF2scintillation detector array of up to  
60 crystals is being built, as shown in the 
figure. The sample position is in the center 
of the ring formed by the scintillators, which 
together cover 80% of the total solid angle.  
The crystals are 19cm long and have a 
hexagonal cross section with an inner 
diameter of 53mm. They are read out by 
fast Hamamatsu R2059 PM tubes, which 
are UV sensitive to be able to measure both 
the slow and the fast component of the 
BaF2scintillation light. Thereby pulse shape 
discrimination (PSD) can be utilized to 
separate photon signals from intrinsic alpha-
particle background. The time resolution 
attained with a 60Co gamma-source is 
typically 650ps (FWHM). The readout will 
be performed with dedicated ADC/TAC 
modules that allow simultaneous 
measurement of timing and energy 
signals including PSD in VME-bus 
standard. The system will be controlled by a 
RIO3 real-time Unix computer. 

www.hzdr.de/pls/rois/Cms?pNid=317 













http://afi.jinr.ru/ADCM16-LTC 

16-channel 14-bit 100 MHz Flash ADC  

with a signal processing core, 

 in couple with a CCB-PCIe carrier 

board, utilizes one PCI slot of the PC. 

www.-flc.desy.de/pet/projects/tofpet/index.php 

  



ADCM software reconstructs  
the amplitude and time-mark  
of the incoming signals  
and forms the amplitude and  
the time-spectra. 
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