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Malin results expected in the deliverable

- v production cross sections following the (n,xny) reaction on: 23°Pu, 233U, N and 3>37Cl

The experiments were planned at the GELINA neutron source of the EC-JRC, Geel, Belgium

GAINS:

Cross section measurements of
structural materials: 14N, 3°37Cl.
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GRAPhEME:

Cross section measurements of
actinides: 233U, 239py
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(e | N(n. inl) cross sections at GELINA (IFIN-HH. EC-JRC. CNRC/IPHC)

Measurements performed using the GAINS spectrometer 0.3 T e
-12 HPGe detectors (110°, 150° and 125°) LA

- 235 fission chamber 0.2 |

- ACQIRIS and STRUCK digitizers in parallel

- 10x10 cm plate of Si;N, (0.411 g/cm? of 14N) 0.1}

- the production cross sections of the first 2 transitions were produced

0 1 1
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0.2

Data taking and data analysis done.
IPHC | "

G [b]

E,=1635.2 keV

nyicpioars | => Comparison with theoretical and previous available results in progress
= Article in preparation. ol
=> The data will be submitted to EXFOR

Université

de Strasbourg
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Z1no problem foreseen to deliver the report 0 4 8 12 16

E, [MeV]

Publications/workshops/Conferences :
A. Olacel, et al., PRC 106, 024609 (2022)

Joint Research Centre A. Olacel, et al., EPJ Web of Conferences 284, 01007 (2023)
M. Boromiza, et al., EPJ Web of Conferences 284, 01010 (2023)
J RC ND2022, WINS2023
[ inalisati j [ [ 5t of February 2024

SANDA General meeting for the finalisation of the project and Deliverables Videoconference




Institut Pluridisciplinaire
Hubert CURIEN
STRASBOURG

Université

This project has received funding from the Euratom research and training programme 2014-2018 under grant agreement No 847552.
SANDA

de Strasbourg

Joint Re;:arch Centre

3537Cl(n, inl) cross sections at GELINA (IFIN-HH, EC-JRC, CNRC/IPHC)
A Measurement planned to start early 2024 e et

e e e

- GAINS - 12 HPGe detectors (110°, 150° and 125°) = .;”-" = e
- 235J fission chamber ‘

- ACQIRIS and STRUCK digitizers in parallel

- 8 cm diam. disk of NaCl encapsulate in 0.02 cm Al (0.247 g/cm? of 3°Cl and 0.079 g/cm? f37CI)

- expected the production cross sections of the first transitions in 3°Cl and 3’Cl
- needed = 1500 h of beam time (=3 months)

# GELINA is stopped since September 2023 with no news on when it will start again

A When GELINA starts, NaCl is the second target on the list to be measured

& Data taking starts in May at the latest & Data taking starts in July at the latest
Data taking done

Partial data taking
Preliminary results available Preliminary data available
#4 The report will include preliminary results

4 The report will include preliminary data

& GELINA starts after July

4 No data will be available for the report
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233U(n, inel) cross sections at GELINA (CNRS/IPHC, JRC-Geel, IFIN-HH)
Measurement performed with the GRAPhEME setup | W HE‘:““"

- 5 planar HPGe + 1 segmented — 6 x 6 pixels
- 235 fission chamber

- 233 sample (8.3 g of metallic 233U, thickness of 0.64 mm, A= 3 GBq)”

Cross section (mb)

- TNT digitizers 3. By =298 ke £y =300 ke

- = 4500 h of beam time collected. : | W

The data taking, the analysis have been done U | &XF
IP“ c Thesis defended 03/2023 (Frangois Claeys) B E—— e st ey
PR | =k The comparison with theoretical predictions is in progress. § /i1 JT‘F o

= Article in preparation. gl | :

= The data will be submitted to EXFOR ] e | ] ety

Université - 12 233U(n,n’y) cross sections £ HH/‘__ ii
de Strasbourg g : -1
= The first measurement of 233U(n, n’y) cross sections. g W % | 7%‘

0 2 4 6 8 10 0 2
Neutron energy (MeV)

Z1 no problem foreseen to deliver the report

Publications/workshops/Conferences :

- Measurement of partial (n, n’y) reaction cross-sections on highly radioactive nuclei of interest for energy production application.
F.Claeys, et al. EPJ Web of Conferences 284, 01014 (2023)

- ND2022, JEFF NDW (11/2020), SANDA meeting (03/2022)

Joint Research Centre

JRC
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239Py(n, inel) cross sections at GELINA (CNRS/IPHC, JRC-Geel, IFIN-HH)

£ Measurement in progress with the GRAPhEME setup,

- 6 planar HPGe + 1 segmented — 6 x 6 pixels

- 235 fission chamber

- 239py sample (2.3 g of PuO, compressed powder, A= 5.2 GBq, purified by
SCK-CEN, made by JRC-Geel, in the frame id WP3 SANDA)

- FASTER digitizers

Sbdelay for the making of the sample (COVID crisis)

Al can + lid + Pu02

cta500 mm
Althickness =05 Diameter s | ciameter=51.0mm
\ /
L ~ /
) -
[~
PUO2

PUO2-sample-scheme.png

m=2,3g
@=49,95 mm, A =5,2 GBq

Joint Re;:arch Centre

4 no data will be available for the report

L ) 1
20 40 €0 Bo 100

- First results with new 23°Pu sample, april 2022
[ ) . .
I P“ C — received spring 2022 Green detecteur at 150°, full time window (radio + n), Part
det-vert-pu239-etot-avril-2022-a.png
i EEN- | ppeam start in June 2022 (low beam intensity) for setting up N R ineis s iy non beam
Hulg%ﬁ)SCB%lﬂERg ) ) ) . 38.66 kev / / 94.65 keV (Ka2)
7 GELINA is stopped since September 2023 with no news on when | ¢ >3 /
it will start again I\ 2| | semswevt] 5 5
Universite Only ~1300 h of beam time (with different DAQ setting) collectedup , || | ] I F‘IM |
de Strasbourg to NOW. %m i ’ . |) n lll-\\ H
U - - ML ‘*u\*k |
@ impossible to obtain the request statistic before the end of the g W / \ \ﬂ W\
i E w03k .75 ke .21 ke ‘,ﬁ
SANDA project. : i by 71

P al
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FW( keV)

Position of transitions of interest in 2**Pu from (n,n’)
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239Py(n, inel) cross sections at GELINA (CNRS/IPHC, JRC-Geel, IFIN-HH)

12z
Mitigation strategy :

- We propose to provide 186:184.182\\/(n, n’y) cross sections (isotopic samples)
measured at GELINA in the same conditions as 238U.

v | 2*->gs

\AT

g.5. cross séction [barm)

The data taking, the analysis have been done.

24 >

o more than 60 18"\W(n,n’y) cross sections have been produced

5 10 5 10
dent neutron energy [Mey] utron energy [MeV]

Incident n

=2 The comparison with theoretical predictions is in progress (almost finished).

=> The article will be submitted to PRC soon

=» The data will be transferred to EXFOR soon

= This work allowed a deep test of y-strength functions and level density

energy [MeV]

models. w R I T

=351keY

4 if this proposal is accepted, no problem foreseen to deliver the report

6+ -» 4+ cross section [barn]

Publications/workshops/Conferences :
- Measurement of 182,184,186W (n, n’y) cross sections and what we can learn from it ¢
G. Henning, et al. EPJ Web of Conferences 247, 09003 (2021) PHYSOR 2020
- Measurement of (N, XN gamma) reaction cross section in W isotopes

G. Henning, et al. Eur. Phys. J Web of Conferences 146, 11016 (2017) ND2016
- ND2016, WINS2023, JEFF NDW

Incident neutron energy [MeV]

—+ natyy + enriched 7
CoH3 TALYS-1.73

Incident neutron energy

EMPIRE
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'v‘ In conclusion..

The report should contain 4 datasets:

vi The cross sections of the 1*N(n, n’y) reaction

If GELINA starts before July v The preliminary cross sections of the 3537Cl(n,n’y) reactions
24

If GELINA doesn’t start before July X No data will be available for 3% 37Cl(n,n’y) reactions
I P“c v 3 The cross sections of the 233U(n, n’y) reaction

st Plyiecpingis If mitigation proposal accepted v The cross sections of the 186184 182\W(n, n’y) reactions
+{

STRASBOURG

If mitigation proposal is not accepted X No data will be available for 22°Pu(n, n’y) reaction
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'v‘ In conclusion..

The report should contain 4 datasets:

vi The cross sections of the 1*N(n, n’y) reaction

If GELINA starts before July v The preliminary cross sections of the 3537Cl(n,n’y) reactions
21

If GELINA doesn’t start before July X No data will be available for 3% 37Cl(n,n’y) reactions
I P“C v 3 The cross sections of the 233U(n, n’y) reaction

st Plyiecpingis If mitigation proposal accepted v The cross sections of the 186184 182\W(n, n’y) reactions
+{

STRASBOURG

If mitigation proposal is not accepted X No data will be available for 22°Pu(n, n’y) reaction

Université

de Strasbourg

Problems & delays outside the control of the research team
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