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NFS time of flight area
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NFS time of flight area
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5.5 cm

7 h of beam time 16 mA, 

F=440 kHz

@28.936 m

MCNPX Simulation d=29.13 m

Beam profile 

cm

5 cm
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NFS time of flight area
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182W, 183W, 184W, 186W

~11 h of beam, 16 mA, 

F=440 kHz HPGe

g-flash

Neutrons
7 MeV

30 MeV

2 MeV

20 MeV

VERY PRELIMINARY RESULTS
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182W, 183W, 184W, 186W

VERY PRELIMINARY RESULTS
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~11 h of beam, 16 mA, 

F=440 kHz 186W, 184W, 183W, 182W

186W(n,n’)
186W(n,n’)
186W(n,3n)

186W(n,n’)
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VERY PRELIMINARY RESULTS
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The prompt g-ray spectroscopy for (n, xn) XS measurements

g

Nuclear Structure 

Data

E

V

A

L

U

A

T

I

O

N

g

g



1927/09, Autrans, France Maëlle Kerveno

g

E

V

A

L

U

A

T

I

O

N

The prompt g-ray spectroscopy for (n, xn) XS measurements

g



2027/09, Autrans, France Maëlle Kerveno

A.Negret et al., EPJ Web of Conferences 239, 01005 (2020)

The prompt g-ray spectroscopy for (n, xn) XS measurements
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The prompt g-ray spectroscopy for (n, xn) XS measurements

232Th, 233,235,238U
natZr,nat,182,3,4,6W, 

57Fe,
To come 239Pu

𝑑𝜎 𝑛,𝑥𝑛𝛾

𝑑Ω
𝜃, 𝐸𝑛 =

𝑛𝑑𝑒𝑡(𝐸𝑛)

𝑁𝑎𝑡 ∙ 𝜙𝑛(𝐸𝑛) ∙ 𝜀𝛾 ∙ 𝑡

GRAPhEME

1 to 3% 0.4 - 0.6 % ; 0 to 10 MeV

1 - 2 % ; 10 to 20 MeV

2 to 20%

2 %

Differential Neutron Flux

M. Kerveno et al. PRC 87, 24609 (2013)

G. Henning et al. EPJ Web of Conf., 146, 11016 (2017)

M. Kerveno et al. EPJN 4, 23 (2018) 

FP16/30 m 
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Modeling (n, xng) XS

GS

i
j

(n,n’) Residual nucleus

inelastic

scattering

« indirect » 

level production

(via g-cascade)
𝝈 𝒏, 𝒏′𝒊 =

𝒇𝒆𝒆𝒅𝒊𝒏𝒈 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒆𝒗𝒆𝒍 𝒊

Production of the level i

𝝈 𝒏, 𝒏′𝜸𝒊→𝒋 =

𝑓𝑒𝑒𝑑𝑖𝑛𝑔 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑒𝑣𝑒𝑙 𝑖 ∗ 𝐼𝐶 ∗ 𝑩𝑹𝜸
𝒊→𝒋

Production of the g for transition i → j
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Modeling (n, xng) XS

𝜎 𝑛, 𝑛′𝛾𝑖→𝑗 =
𝝈𝑫𝒊𝒓𝒆𝒄𝒕
𝒊 + 𝝈𝑪𝒐𝒎𝒑

𝒊

+

𝝈𝒅𝒊𝒔𝒄𝒓𝒆𝒕𝒆 𝒄𝒂𝒔𝒄𝒂𝒅𝒆
𝒊 + 𝝈𝒄𝒐𝒏𝒕𝒊𝒏𝒖𝒖𝒎 𝒄𝒂𝒔𝒄𝒂𝒅𝒆

𝒊
∗ 𝐼𝐶 ∗ 𝐵𝑅𝛾

𝑖→𝑗

Test of Structure knowledge

𝜎 𝑛, 𝑛′𝛾𝑖→𝑗 = 𝒇𝒆𝒆𝒅𝒊𝒏𝒈 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒆𝒗𝒆𝒍 𝒊 ∗ 𝐵𝑅𝛾
𝑖→𝑗

Test of Reaction modeling

inelastic scattering

*
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Modeling (n,xn g) XS
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Modeling (n, xng) XS

Reaction modeling –

Pre equilibrium
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Modeling (n, xng) XS

Structure knowledge

g

g

*

*

γ
g 



2727/09, Autrans, France Maëlle Kerveno

(n, xng) studies at NFS with the prompt g-ray spectroscopy

© Frank Gunsing

(n,n’) (n,2n) 

GELINA NFS
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(n, xng) studies at NFS with the prompt g-ray spectroscopy
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(n,xn g) studies at NFS with the prompt g-ray spectroscopy
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(n, xng) studies at NFS with the prompt g-ray spectroscopy
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Nuclear structure needs for nuclear energy application
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Nuclear structure needs for nuclear energy application

CNRS with Andra, BRGM, CEA, EDF, 

Framatome, IRSN, Orano.
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Nuclear structure needs for nuclear energy application
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Nuclear structure needs for nuclear energy application

g

g

Lohengrin@ILL



3627/09, Autrans, France Maëlle Kerveno

Nuclear structure needs for nuclear energy application
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Nuclear structure needs for nuclear energy application
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Outlooks
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Thank you for your attention …


