.

=\ y / >3 '
FARE . A
APRENDE y '_

NEUTRONS
FOR SOCIETY

SC° I N e carfl

GRENOBLE | MODANE

Fission program at ILL

A. Viévillel, C. Sage?, O. Méplan?, J.F. Muraz?, O. Guillaudin?, F. Collovatit
A. Skouloudaki, N. Teixeira Rua, G. Kessedjian?, A. Chebboubi?, O. Serot?,
D. Bernard?, S-M. Cheikh?, O. Litaize?
U. Koster3, J.M. Daugas?, P. Mutti®

1 LPSC, Université Grenoble-Alpes, CNRS/IN2P3, F-38026 Grenoble, France
2 CEA, DES, IRESNE, DER, SPRC, LEPh, Cadarache center, F-13108 Saint Paul
lez Durance, France

3 Institut Laue-Langevin, F-38042 Grenoble, France

P(ND)?-3, 9—13 mars 2026
Amphithéatre Farabeuf, Campus des Cordeliers, Paris




Contents

= Context of experimental program on FY@CEA/DES

= Mass Yields: Upgrade of set-up and proof of concept; e.g. 233U(ny,,f)
= Angular momentum: Isomeric Ratio observable; e.g. 24*Am(2n,,,f)

= Cumulative and chain yields : FIPPS e.g. 23U(ny,,f)

= Perspectives & Conclusion

@ G. Kessedjian et al. - 9—-13 mars 2026 | P(ND)2-3



107

10°°

Fission Yields (w/o unit)

107

Context: a new methodology of FY Evaluation to define future experimental programs
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Pre-neutron Mass, charge, excitation energy

Experimentally
Y(A*,Z,E*,]J™) = Y(A*,Z) X P(Ex|A*,Z) x P(E*,J"|A*,Z,EK) & Y(4,Z,Ex,1) = Y(A) X P(Z|4, Ex) X P(Ex|A,Z) x P(m|A, Z, Ex)
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Experimental Data for FY Evaluation

Theoretically Experimentally

Y(A*, Z,E*,J™) = Y(A*,Z) x P(Ex|A*,Z) X P(E*,J"|A*, Z,EK) & Y(A,Z,Ex,1) = Y(A) x P(Z|A, Ex) x P(Ex|A,Z) x P(m|A, Z, Ex)
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Lohengrin facility & instrumental setup improvement: High yields
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Lohengrin facility & instrumental setup improvement: Low yields

— A. Vieville’s PhD (2023-2026)
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Lohengrin facility & instrumental setup improvement: Low yields

— A. Vieville’'s PhD (2023-2026)
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Proof of concept and first experimental tests: AE X E;,; X ToF _, A Vieville's PhD (2023-2026)
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233U(ny,,f) Results

— A. Vieville’s PhD (2023-2026)
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Angular momentum: Isomeric Ratio observable; e.g. 241Am(2nth,f)
— A. Skouloudaki’'s PhD (2025-2028)
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Angular momentum: Isomeric Ratio observable; e.g. 241Am(2nth,f)

— A. Skouloudaki’'s PhD (2025-2028)
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= Cumulative and chain yields : FIPPS e.g. 23°U(ny,,f)
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Count rate

Cumulative and chain yields : FIPPS e.g. 235U(nth,f)

— A. Skouloudaki’'s PhD (2025-2028)
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Conclusion & Perspectives for the next decade !

*

L)

% New device for mass yield experiment the symmetric and far asymmetric mass regions :
- Kinetic energy distribution

- test of fission mode and quantification of their intensity

— A. Vieville’s PhD (2023-2026)

*

L)

» IR Study to improve the Madland-England model used in evaluation with a more physical approach
Fine structure measurements of KE to test the P(E*|A,Z) and v(A*)
— A. Skouloudaki’'s PhD (2025-2028)

L)

% Measurement & evaluation of charge yields Y(Z) & fractional Ind. Yields P(Z|A) in order to describe the charge polarization
and consider the exp. Correlation in P(Z|A)
— N. Teixeira Rua’s PhD (2025-2028)

< Nuclei of interest: 235U(ny.f), 23°Pu(ny,.f), 24*Pu(ny,.f), 2**Am(2n,,,f), 222U(n,,f), Z'Np(2ny,.f) ... 2°Cm(ny,,f), 2°1Cf (n,,f)

— with Exp. correlation matrices

s From JEFF-4.0 evaluation analysis, the needs are :
- new Independent and cumulative yields {Value, Uncertainties, Correlations} : 23°Pu(n,f) light peak & far asymmetric heavy mass region

- descent on symmetry mass region in order to connect radiochemical measurements and electro-magnetic spectrometry measurements

for the major actinides
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Intercomparison of Y(A)’s : 233U(ny,,f) - 23U(ny,,f) - 2°Pu(ny,,f) - 24*Pu(ny,,f)
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Intercomparison of Y(A)’s : 233U(ny,,f) - 23U(ny,,f) - 2°Pu(ny,,f) - 24*Pu(ny,,f)

Fission Yields (w/o unit)
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New evaluated database of mass yields — free of model input — in order to test phenomenological fission models

= &
» N !‘;D "l
» - oo, B
¥ im ¥
- .L. 'OO o =
L . v, imo

| |
...
o"oau
Ld ™ "
L |
"
LI
bﬁ

1 IIIIII
oy

& & IO d'
- I'C' 2 &
:— ‘:‘.l : '? ;f}' 4
- ™ ! n | |
C x}i o
[ ir Ll
L : -.E tl 'itﬂh
S i "
F —— JEFF-4 U235
- —— JEFF-4_U233
- —— JEFF-4_Pu239
- —— JEFF-4_Pu241

I!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

e ]
1 IIIIIII

80 90 100 110 120 130 140 150 160

Mass Number

@ G. Kessedjian et al. - 9—-13 mars 2026 | P(ND)2-3

Relative Uncertainties (w/o unit)

b
<

=
<
P

{— JEFF-4 U235
1 JEFF-4 U233 “
1—— JEFF-4_Pu239
| —— JEFF-4_Pu241

B L -
¥ u
v Iy
L 000 O e -
‘.ﬁ
‘.
" L A *

iy B "‘.n
- . A —
- 1 " = ¥ -
B i n® ? =
- b ] .. o -
L . CRET B Ly o -

¥ &, o ¥ = . Loy
3 n . L] -

.:cDCb ", = o] 4 Ty

o o . o s

. Yo o0 =} R - ‘.‘31' u
=1 v -

oy O G:E}?CFO mCF e " .O.?l .-‘.n‘ & l!'
i “Flﬂl . v A "&'. .. r ; P 1(1:&?2'0 - i
] “:Iuﬂ.&hv. & T e l.
. n T o m T TR
e il

N NN T T TN T TN TN T NN TN NN SN NN RN RN B

Mass Number

~2.5%
~1.5%



