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CONTEXT

Nuclear data for nuclear energy
Waste

Operation, inventory

safety

Decay heat
Breeding rate

Energy

Incineration p deposition

b/02/2020, IPHC, Strasbourg, Matlle Kerveno &I_@C @




P

)
i

_ .»;?"sé:% 5/02/2020, IPHC, Strasbourg, Maélle Kerveno

g.
l

CONTEXT

Nuclear data for nuclear energy

Better experimental knowledge of nucleus induced reactions
Especially on actinides but not only! (Energy appl.)

Fission @ s Fission cross section

Y\ Fission products
® & and their decay

Neutron emission
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CONTEXT

Experimental Data
Differenti al

$

Theoretical Models
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Evaluated Data

the experimental and theoretical knowledge ‘

of a nuclear data Applications

i @ -

ﬁm
‘g};gj 5/02/2020, IPHC, Strasbourg, Maélle Kerveno




-
e
S
| p

] ?;%”f’i 5/02/2020, IPHC, Strasbourg, Matlle Kerveno

CONTEXT

Experimental Data
Differenti al

$

Theoretical Models

4

Evaluated Data
the new evaluated data. IA p p I icat i o n s
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TODAY & IN2P3

Experimental Data
Differenti

MASTER PROJECT
OPALE

$

Theoretical Models

4

Evaluated Data

-
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TODAY [ IN2P3

Mostly experimental programs are conducted ™\
to produce new and accurate nuclear data
(activity started @IN2P3 in the 90’s) X b teams from b lab.
X 70 senior research.

Fission Products x b doc, | post doc
FP X NSIP: ~14 ETP
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TODAY [ IN2P3

OPALE in its environment

NEEDS OPALE

Fission
Products

NFRP 2018 - SANDA

SUPPLYING ACCURATE NUCLEAR DATA
FOR ENERGY AND NON-ENERGY APPLICATIONS

2019-2023

2018 - ARIEL

TOR AND RESEARCH REACTOR
TRUCTURES FOR EDUCATION AND
RNING2019-2023

T Universities —
& Engineering
Fission Products | SChooIS

Cross Sections

Decays
' ‘ International
AR & collaborations for
(&) Qnea

iaea @) OECD all projects

International Atomic Energy Agency
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TODAY [ IN2P3

OPALE and international collaborations leadership
) facility

SUBATECH
CENBG
LPSC =

6/02/2020, IPHE, Strasbourg, Maslle Kervern ( (PHC @~




TODAY [ IN2P3

OPALE and international collaborations leadership
) facility

— |aboratory

SUBATECH ", =

CENBG
U. Madrid
CIEMAT IFIC
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ISSLIES (ot exhaustive) IN NUCLEAR DATA FOR NUCLEAR ENERGY

Experimental Data New integral
Differenti ral EXperiments
New data. despite the lose of exp.
Samples, l nuclear reactor
Accuracy, See contribution 6T I
Covariance infor., X. Doligez

Availability of data,

Theoretical Models

‘ More predictive

New evaluation models

methods Eva I u ated Data Less phenomenological

Shorten the length of approaches (nuclear

ND cycle. (despite the reaction mod. & nucleus
lack of manpower) ructure description)
Applications

5/02/2020, IPHC, Strasbourg, Maélle Kerveno

More feedbacks from ND “stakeholders”
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TOMORROW (@ IN2P3

Experimental Data
Differenti

MASTER PROJECT
OPALE

$

Theoretical Models

4

Evaluated Data

MASTER PROJECT .
OPALE

Appllcatlons
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PROSPECTIVES FOR NUCLEAR DATA - 10 YEARS

Experimental programs for new nuclear data Mid term E? ”:F ; s

r_/\ (at least)

The heart of expertise }

.

CNRS has developed a set of instrumental tools

for XS, FP and FPD measurements that can be used; . —: M

as is or with upgrades, in the coming years to pursue the exp. programs.

& The choice of isotopes and observables to measure are made to fulfill
requirements given by the HPRL (NEA), or from IAEA CRP, NEA WPEC or for the
new JEFF-4 data base (2023). NB: from meas. to data in EXFOR ~4-5 years

& Keep a strong link with theoreticians for nuclear reaction modeling

& CNRS is involved in a 4 years (2019-2023) EU project H2020-SANDA with well
defined objectives. The experimental programs can be also supported by the H2020-
ARIEL EU project (WP3) which offers transnational access possibilities for 23
neutron facilities (accelerator or reactors).

4 For target preparation, WP3 SANDA to strengthen the target producer network,

\ contacts with Ch. Stodel at a national level (see contribution GT 7, Ch. Stodel)

b/02/2020, [PHE, Strasbourg, Maglle Kerveno
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PROSPECTIVES FOR NUCLEAR DATA - 10 YEARS

Experimental programs for new nuclear data Mid term E -

(atleast) — 2
The heart of expertise ] o -

o Cross sections

* Inelastic scattering 233U, 239Py,
with GRAPhEME (IPHC) @ GELINA (EC-JRC Geel)

* Fission & capture by
surrogate reactions
240,241,242, 243py @ ALTO, (CENBG)

* Fission ?*’Pu normalize to H(n,p) (CENBG)

* 19F, 160 (n,0) with SCALP (LPCC)
@ n-ELBE (HZDR, Dresden),
@ GELINA (EC-JRC Geel)

14

Maélle Kerveno



PROSPECTIVES FOR NUCLEAR DATA - 10 YEARS

Experimental programs for new nuclear data Mid term E ~
(atleast) e A
[Ee/h;t of expertise ] -
1 Fission Yields & Decay data
/ * Isomeric ratio 2332357 et 239.241py (LPSC)

with Lohengrin @ ILL

HPGe Clover
4 cristaux
- o

* Fission Yield for pre-actinides region
(neutron deficient) with SOFIA @ GSI (IPNO)

* Meas. (TAGS) of FPD @ ALTO, CERN/ISOLDE, JFL from the %

lists of IAEA expert group for decay heat and antineutrino

spectra (SUBATECH)

* Measurement of the shape of the electron spectra from
Qrbidden decays with E-shape (SUBATECH) @ Jyviskyla
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[Ee/h;t of expertise ]

PROSPECTIVES FOR NUCLEAR DATA - 10 YEARS

Experimental programs for new nuclear data 10 years

f 4 The opportunity of new beam facilities

*SPIRAL2/NEFS :

(n,2n), (n,a) XS measurement programs, (IPHC,
LPCC) more to come (fission) from CNRS?

. detectors
Dipole ”

* GSI/FAIR : (see contribution GT 07, B. Jurado)

- Access to many radioactive nuclei, the storage
ring CRYRING @ GSI is suitable for indirect
surrogate reactions (CENBG). el

- New study of the fission process with ?42Pu beam

\(in negotiation) (IPNO)
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PROSPECTIVES FOR NUCLEAR DATA - 10 YEARS

Experimental programs for new nuclear data 10 years

The heart of expertise ]

o Preparation of the future
ﬂ‘ EURATOM:
CNRS is involved in WP6 in SANDA which aims to prepare a framework for the

coordination of the European nuclear data research in a sustainable structure
well beyond the duration of the project

From GA SANDA DoW WPE - p. 128 (pdf file)

Task 6.2: Sustainable framework for the coordination of the European nuclear data research; CIEMAT, CEA CNRS and JRC

This task will include: _ _ (see contribution GT 10,
- the identification of potential partners and contact points at the different Member States, MS. M.V I
- the follow-up and identification of tools for joint programing for FP9: EJP or similar . Vanstalle)

- the identification of potential program for the ND community in a5 to 10 years horizon covering all the domains of applications
of nuclear data

- the preparation of documentation and visits to Member States (MS) representatives with influence on the EURATOM programs,
European technological platforms and other bodies of influence on the EURATOM programs, to explain the ND community, its needs
of a long-standing framework for coordination, and the possible instruments to stablish that framework

- the preparation of one meeting of the ND community with interested Member States (MS) representatives, European technological
platforms and other relevant stakeholders

- maintaining and clarifying the link to the JEFF project

- the identification of ways and frameworks to maintain our community effort and to reinforce links between experimentalists,
WOreticians and evaluators around a common ambition

¥ S\
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PROSPECTIVES FOR NUCLEAR DATA - 10 YEARS

Nuclear data evaluation 10 years

r—/\

A new activity ]
- H A first attempt
* Evaluation activity already started at LPSC for FY
(but will stop soon — in the frame of LPSC - with the leaving of G.K. to CEA...)
* Collaboration IPHC with CEA/DEN and CEA/DAM for inelastic XS evaluation (PhD
co direction-> a wish to pursue and develop activities in this field beyond the thesis)
* Collaboration SUBATECH with CEA/LNHB to transfer knowledge about evaluation
of decay data

* CENBG participates to the evaluation effort via collaboration with CEA/DAM, DEN for
\_ surrogate exp. interpretation and by the dev. of the GEF code

S

e Z

e

Assets of CNRS/IN2P3 teams

- Good nuclear physics skills (obviously) and knowledge of exp. techniques

- Good (even strong) relations with expert actors of evaluation for sharing/transfer
knowledge and expertise to IN2P3 teams, (CEA, NEA, IAEA)

- IN2P3 is a good environment to develop new methodologies

- Provide new opportunities to participate to the definition of some future exp.
programs # Comment arriver & une approche unifiée pour la structure et les réactions ?

0. Bouland CEA/DEN, L. LEAL IRSN
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PROSPECTIVES FOR NUCLEAR DATA - 10 YEARS

Sensitivity studies to Nuclear Data 10 years

’_/\ .\-r-u..?_a“

A “new” activity upstream ] — GDR

~

1 A first attempt of collaboration « = SciNEE

Development of sensitivity calculation tools are under development at IN2P3,

See contribution BT 1 X. Doligez

- A thesis (E Party, 09/2018, Univ. Strasbourg) directed by a « ND team » (IPHC) and followed by
IPNO has been defended with a significant part dedicated to sensitivity study ->
promising experience

- For reactor antineutrinos and decay heat problematic, SUBATECH develops their

own calculation tools

In the coming 5 years

Possibility to evaluate the sensitivity
OF each reactor physics observables
TO each nuclear and reactor physics data
will exist. This means
1/ improvement and control of the multiphysics coupling
2/ possibility to calculate sensitivity for evolution calculations (FY and decay)
3/ study/define the needs of new measurements by evaluating their possible impact

b/02/2020, IPHE, Strasbourg, Maélle Kerveno \[Pnc ® -~ 9




CONCLUSIONS : how to reach the objectives?

4 Support from IN2P3 : budget and manpower (stabilize at least the m&ﬁpoweg

the experimental part only, increase to develop efficiently the new activities (ificluded
PhD)); link with fundamental nuclear physics is essential

4 Support from NEEDS : to maintain the very efficient frame of collaboration between
CEA and CNRS (useful especially to develop the evaluation part of the proposal)

4 Support from GDR : to emphasize the exchanges between IN2P3 “energy actors”

4 Support from EURATOM : to maintain essential €uro input, to benefit from target

network, to provide support for access to facilities and maintain European collaborations

Experimental Data

Differenti tegral
l This proposal
Theoretical Models - will increase the impact, at different levels, of
‘ the IN2P3 in the nuclear data for energy field,

- will emphasize interactions between actors
inside IN2P3,
- is challenging since not only science is involved.

Thank yow for your attentiow ...

jEvaIuated Data
@ Applications
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