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Introduction:




‘m Short history of the last-decade collaboration between IPHC, Strasbourg and IFIN-HH
L™
- 2008 - 2010 PICS (Projet International de Cooperation Scientifique) In the frame of new reactor concepts,
measurements of the (n,xng) cross sections on actinides.

- 2008 —today  One collaboration item within the IN2P3 — IFIN-HH Collaboration Agreement.
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- The scientific activity is concentrated on measuring neutron inelastic cross sections of importance for the development of
the next generation of nuclear reactors. Three experimental setups have been exploited:
-  The GRAPhEME setup at GELINA, JRC-Geel, Belgium
- The GAINS setup at GELINA, JRC-Geel, Belgium
- The gamma arrays available at the Tandem Accelerator of IFIN-HH.

- The two institutes have a coordinated participation to several FP7 projects:
- ANDES (2010-2013)
-  ERINDA (2011-2013)
- CHANDA (2013-2018)



Experiments

erformed at the neutron source GELINA of JRC-Geel



Measurements at GELINA — experimental setup
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GELINA GAINS GRAPhEME
Geel Linear Accelerator Gamma Array for Inelastic GeRmanium array for Actinides
Neutron Scattering PrEcise MEasurements



Measurements at GELINA —the technigue

* Neutron source: GELINA
(white flux 100 keV — 20 MeV), operated

- GAINS by EC-JRC-Geel, Belgium
E
i
* TOF technique (200 m flight path):
Amplitude <& gamma energy
Time < neutron energy
GRAPhEME

Google
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Measurements at GELINA — experimental setups

GRAPhEME

FP3 — 200 m of GELINA FP16 — 30 m of GELINA

Mainly used to measure inelastic cross Mainly used to measure inelastic cross
section for structural materials: section for actinides:

206,208Pb, 56157Fe, 288i, 24Mg, 12(:’ 160’ natTi1 233, 235, 238U, 232Th, 182,183,184,186W’ natz7r

23 76

Na, =Ge « 5 planar + 1 segmented HPGe detector,
* Array of 12 HPGe detectors (¢=100%) « Heavy shielding both against EM and y
background,

« Beam monitoring: 23°U Fission chamber
« Beam monitoring: 23°U Fission chamber
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Measurements using GAINS and GRAPHEME - results
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Experiments

erformed at the Tandem accelerator of IFIN-HH, Bucharest



@ Measurements at the Tandem accelerator of IFIN-HH — experimental setup

Detection system:
from a simple configuration with 2 detectors...

The 9 MV Tandem Accelerator
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Measurements at the Tandem accelerator of IFIN-HH - results

5 i P
a Exp. S-Mg(a,n)5 . Si ——
@ Talys oMg(a,n)2Si
Exp. 5.Si(n,n),.Si ——
Talys ““Si(n,n')*"8i ———
E‘I=1778'97 keV
85+
(b) =2838.67 keV T + +
5 J'= 0 1/2
C | fth { *Si+n +7
| Ind d t] Ith "
INAQUCEQ Cross Sections wi s.
© (g.s.)
“ Cross sections
@
604 (2013)
. rons on **Si and comparison
B} A better understandin g of the &
b. Filipescu.! D. Ghita,! T. Glodariu,! M. Kerveno,?
ot . = M. Plompen,® T. Sava,! and L. Stroe!
@ reaCt I O n m eC h an I S m S ering, 077125 Bucharest-Magurele, Romania
du Loess, 67037 Strasbourg, France
i aterials and Measurements, B-2440 Geel, Belgium
[} 3 (Keceived 29 May 2013; publishe September 2013)
i3y !
* The inelastic scattering of neutrons on 2*Si was investigated using the (n, n’y) technique. The y production
cross sections were measured and the level and total inelastic cross sections were determined with high accuracy.
N 28Si was also excited through the ®Mg(w, ny)**Si reaction and a comparison of the  production cross sections
) determined for various incident energies was performed.
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Conclusions



CIFINHH > Conclusions: a very productive collaboration
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