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GRAPhEME @ FP16/30 m

GRAPhEME @ GELINA
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1 Planar HPGe 

1 Fission Chamber

GRAPhEME @ GELINA:  today
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232Th, 233,235,238U
natZr,nat,182,3,4,6W, 57Fe,

In progress 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., 284, 01045 (2023)

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

M. Kerveno et al. PRC 104, 44605 (2021)

FP16/30 m 

GRAPhEME @ GELINA:  performances & achievements
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232Th
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232Th
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PhD, E. Party, University of Strasbourg, 2019
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N. Dari Bako et al. EPJ Web of Conf., 284, 08005 (2023)
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238U
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M. Kerveno et al. PRC 104, 44605 (2021)238U
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In collaboration with M. Dupuis et al., CEA/DAM, T. Kawano, LANL, R. Capote, IAEA
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M. Dupuis et al. EPJ Web of Conf., 284, 03003 (2023)

M. Kerveno et al., EPJ web of conf. 239, 01023 (2020)
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233U
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F. Claeys et al. EPJ Web of Conf., 284, 01014 (2023)

G. Henning et al. EPJ Web of Conf., 284, 01045 (2023)
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239Pu
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A. Moens et al. EPJ Web of Conf. 285, 04002 (2023)
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GRAPhEME CONCLUSIONS
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ν-

C. Chatel et al. submitted to EPJ Web of Conf., 

WONDER conf. 2023
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© Frank Gunsing

(n,n’) (n,2n) 

GELINA NFS

(n,  xng)  studies @ NFS w ith the prompt g-ray spectroscopy

¤ 
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first stage: 
setting up 

the long-distance flight path
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NFS time of flight area

MCNPX simulations, Ph. Dessagne
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NFS time of flight area

2nd collimator

PVC

Concrete
BPE
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NFS time of flight area
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NFS time of flight area
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second stage: 
Test the prompt g-ray 

spectroscopy method
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g

09/2021 11/2022

Detectors 3 HPGe 3 HPGe, Fission chamber (3 238U),
1 LaBr3

Acquisition syst. FASTER FASTER

sample natW @ 28.936 m
Thick. =0.2 mm, m=41.2 g

natW @ 29.2 m
Thick. =0.2 mm, m=41.2 g

Beam d + Be ~16mA ; Ed = 40 MeV; 
F=440 ; 220 KHz

~7.5 mA ; Ed = 40 MeV; 
F=880 ; 440; 220 kHz (Be target
fixed)

effective UT ~1 ~25 (11 parasitic mode @220 kHz)
TEST 11/2022

Questions :
¤ How well defined is the beam at 30 m (after the second collimation)?
¤ How are the backgrounds (n & g) conditions?

¤ How to deal with low g-flash for tof measurement in the Fission Chamber? 

?

Study of (n, 2-3n g) reaction @SPIRAL2/NFS
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LoI-9_20 preliminay results

MCNPX Simulation d=29.13 m

Beam profile 

cm

5 cm

g

Conclusions : 
¤ Beam size and halo as expected (following MCNP simulations)

¤ Special care has to taken when (re)mounting the second collimator 

to guarantee the alignment 
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Conclusion : 
¤ No major problem identified with background at this stage     

of the analysis.

With Wnat

LoI-9_20 preliminay results
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Conclusions : 
¤ tof measurements possible with HPGe

g

LoI-9_20 preliminay results
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Conclusions : 
¤ For tof measurement with FC, special care must be taken for the calibration of the 

time spectrum. Additional work is needed to confirm the neutron flux. 

Proposal for dedicated measurements in fall 2024.

HPGe-Si

238U FC

time (ch)

time (ch)

g-flash

no
g-flash

Neutron induced events

Neutron induced events

En (MeV)

U8-FC1 (238U IPHC)
Nflux_U235_nf_MeV (FALSTAFF)
Nflux g_dN_dE_norm (EJ309)
calculated flux

n/
cm

2 /s
ec

/M
eV

Flux measurements (fall 2022)

LoI-9_20 preliminay results

Preliminary
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third stage (coming next): 
Measurement campaigns
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Experiment E859_22
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Thank you for your attention 

GRAPhEME is a federative instrument to study, in a comprehensive way 

from experiments to modeling, 

the neutron inelastic scattering with the prompt g-ray spectroscopy method.

A part of this project has received founds from the

Euratom research and training programme 2014-

2018 under grant agreement n°847552 (SANDA)

Work also supported by
CNRS, NEEDS/NACRE, EU FP7/EURATOM/CHANDA, 
EUFRAT

Concluding remarks & « take home message »


