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Fundamental Physics

    Q* = TKE* + TXE
  <Q*> ~ 196 MeV
<TKE*> ~ 171 MeV
<TXE> ~   25  MeV

*
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● Prompt Fission Gamma Spectrum (PFGS): 

→   total energy, mean energy, multiplicity

● Gamma heating is underestimated up to 28% 

Reactor Physics
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Reactor Physics
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Reactor Physics
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Ta foil

Gas cell

Pulsed beam
Or continuous beam

Cone opening up to 25°

● Lithium Inverse 
Cinematiques ORsay 
NEutron source

p(7Li,n)7Be

p(11B,n)11C

LICORNE Project
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p(7Li,n)7Be

   Quais Mono-Energetic Neutron Source
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p(7Li,n)7Be

   Quais Mono-Energetic Neutron Source

Inverse Kinematics 
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p(7Li,n)7Be

   Quais Mono-Energetic Neutron Source

Inverse Kinematics 

Fission cross section of 238U 
ENDF/B-VII.1

1.4 MeV
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p(7Li,n)7Be

   Quais Mono-Energetic Neutron Source
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238U(n,f) - March, 2016
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238U(n,f) - March, 2016

Ionisation Chamber
238U target
360 mg ; ø = 33 mm;
(t = 730 ps; E = 500 keV; ε = 100%
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238U(n,f) - March, 2016

Ionisation Chamber
238U target
360 mg ; ø = 33 mm;
(t = 730 ps; E = 500 keV; ε = 100%

Fission– alpha discrimination

α

FF
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238U(n,f) - March, 2016

Ionisation Chamber
238U target
360 mg ; ø = 33 mm;
(t = 730 ps; E = 500 keV; ε = 100%

LaBr3 from IPN & JRC
t = 300 ps; E = 3% @ .662 
MeV)
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PARIS Cluster
9 phoswitches
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LaBr
3
: 2'x2'x2';

NaI(Tl): 2'x2'x6';
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Measured Spectrum: g(x)
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Measured Spectrum: g(x)
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Measured spectrum

Measured Spectrum: g(x)
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g(x): measured spectrum
(observation)

R(x,y): response matrix
(simulated)

f(y): emission spectrum
(unknown)

Inverse problem:

Deconvolution (Unfold)

(v10.0)
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Deconvolution algorithms
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Deconvolution algorithms

252Cf(SF)
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Results and Discussions

→ Neither the position of peaks in low energy region nor 
the slope of the high energy tail agrees with the experimental data. 
It suggests that the model requires better level density function 
and gamma strength function.

Figure: Comparison between experiments and theoretic calculation.



May 29, 2017 L. QI    IPNO 28

Results and Discussions

→ The slope change indicated the excitation energy partition, 
while not obvious in the GEF code calculation
→ Also confirms the idea that excess excitation energy is evacuated 
mainly by neutron evaporation instead of gamma emission.  

Figure: Internal comparison at different excitation energy.
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Results and Discussions

→ Large discrepancy is 
observed, especially 
In terms of the gamma 
multiplicity;
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Conclusions

1. 238U(n, f) is not the origin of the 
underestimation of gamma heating in 
reactors;

2. Theory models need to be refined 
according to the discrepancy appearing in 
the 239U* fissioning system; 

3. Further physical interpretation is still 
undergoing. 



Thank   you   for  
your attention
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