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Renormalization

- Independent and Cumulative FY evaluations are two different

evaluations : only mean values follow conservation laws

- Driven by the cumulative data

- Uncertainties of Ind. FY are overestimated due to the lack of

based on R
correlation matrix as by-product of the analysis R = ki « N}
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239Pu(ny,,f) Mass yield data: raw data
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239Pu(ny,,f) Mass yield data: raw data
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239Pu(n,,,f) Mass yield data: renormalized and sorted
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239Pu(n,,,f) Mass yield data: renormalized and sorted
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239Pu(n,,,f) Mass yield data: renormalized and sorted
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239Pu(ny,,f) Mass yield data: )(5 test and data sorting
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239Pu(ny,,f) Mass yield data: )(5 test and data sorting
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Fig. 10 Local test per mass for strict approach. Red dots represent
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in comparison to the black line corresponding to the limit for 99.7%
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239Pu(ny,,f) Mass yield data: )(f] test and data sorting

Mass measurementtest)(j (A)
® Dataset test x5 (D,)
Global )(z test Xﬁ

0 50 100 150__2({)0 250 300 350
11mndex

10°F

% -

2 rte g = 3

£ £ % :

ok E
- —s— y%(A) Initial 1
10‘2=- i 5 3
—O—xg(A)Stnct
C — %2 Limit for CL=99.7 %| ]
10—3nl.n.l.|nlnnl..nl.n.Innlnnln.

80 90 100 110 120 130 140 150

Mass Number

Fig. 10 Local test per mass for strict approach. Red dots represent
the generalized 2 before regularization, blue dots after regularization
in comparison to the black line corresponding to the limit for 99.7%

confidence level

Maeck_78
G ol sl Ll il il M Mok

— : 2 ey :
.1?'»60_- — xg(l) Initial =
: E — :(i)Strict " E
= 50[ . o8]
g Fl—= > Limit for CL=99.7% =y
L=y o -
g 40: DDDED -.. 7
'E r DDDD LAY E
g 30— o™ S
&) r ==l 2 ]
> F oo et ]
2z 20— oo e’ -]
E= R = 9
% r DDDDD .I:.. .
£ 105 -.-:.‘ ]
s ulge® ]
@] C '|l=I ]
(e LTLTT] —

= NEETE FERRY FRTEE PR FEETE FERTE FETEE AT -

0 10 15 20 25 30 35 40

Number of Masses

Fig. 9 Cumulative chi-square (test per dataset) as a function of the
number of measurements considered for the strict approach for Maeck’s
dataset

G. Kessedjian et al. - Aprende Meeting - July 2026

Maeck_ 78

70 il RALS RARLH RAAAN RAALE RAALS RAREERARSEY
= [ | %0mita =]
7;‘;:060:— —— X0 | 6,,4(Sy$)=3% E
s F|— i) | 6,,,(Ind)=3% L
S0 | —s— 52 Limit for CL=99.7% ]
.‘3 40F u 1
= - g =
= C H ]
b4 - =
5 30— -
&) C ]
> f ]
S o0k =
g 20¢ ]
s 3]
s [ &
E 10:_D .u’._:
© or ]
o T T A T

0 5 10 15 20 25 30 35 40

Fig. 11 Cumulative chi-square (test per dataset) as a function of the
number of measurements considered for the conservative approach for

Maeck’s dataset

Number of Masses

S-M. Cheikh et al. Eur. Phys. J. A (2024) 60:222
CRP Fission yields, 2020-2024, to be published

10



239Pu(ny,,f) Mass yield data: )(f] test and data sorting
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239Pu(ny,,f) Mass yield data: )(3 test and data sorting
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239Pu(ny,,f) Mass yield data: )(f] test and data sorting
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Fickel_1959_a_corr 109

Shima 1978 106
39 Pu(ng,, f) Maeck_1979 85, 150
Additional Chitambar_1987 b 132
uncertainty 4.5% | Schmitt_1984 81,111
Ditz_1989 84, 85
Dange_1969 all data set
Chebboubi_2024_corr | 133
Mathiews 1977 121
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JEFF-4T4 —»T5 —»JEFF-4.0 : 2°Pu(n,,f) Mass yields
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Based on: jefdoc-2370
jefdoc-2371

—@&— CEA_239Pu_Chain_2025
JEFF-3_1_1_239Pu_Chain
—— JEFF-3_3_239Pu_Chain
—=— ENDF-B-VIII-0_239Pu_Chain
JENDL-5_239Pu_Chain

=

O
o
D

©c Qo o
o o o
W KON

Cumulative Fission Yields (

0aB8e @I@i.vI111@1@11@@.1.@ITYY.@.Y@@U'D

80 85 90 95 100105110115

Mass(A)

@ G. Kessedjian et al. - Aprende Meeting - July 2026

Cumulative Fission Yields (w/o unit)

—@#— CEA_239Pu_Chain_2025
JEFF-3_1_1_239Pu_Chain

[T T[T T T[T P TP T T Tl o JEFF-3_3 239Pu_Chain .
0.08F | vois csora oo
5 &
< 0. 075— " J‘i
0.06f tH
0.05F o
0.04F .
0.03F ‘ .,
C ) ®
0.02F } ®
0.01F ¢
0 ;@{_’OOQUQUﬁJi @19, yed%ee, 1, 111189, Y?g?Q@.@
120125130 1 5aS1$f-'(I-0)145150‘|55160

t-off _
T *''=1000y




JEFF-4T4 —»T5 —»JEFF-4.0 : 2°°Pu(n,,,f) Chain yields

—®— CEA_239Pu_Chain_2025 —®— CEA_239Pu_Chain_2025
JEFF-3_1_1_239Py_Chain JEFF-3_1_1_239Pu_Chain
| —+— JEFF-3.3 239Pu_Chain —r—r— ——— . y—| —+— JEFF-3.3 239Pu_Chain ——— ——— .
—*%— ENDF-B-VIll-0_239Pu_Chain | | I —*%— ENDF-B-VIlII-0_239Pu_Chain | | I
1 0_1 JENDL-5_238Pu_Chain 1 0_1 JENDL-5_239Pu_Chain
: Ren®e ] 5 otoey :
— - = alt i - —_— - " T -
= C m(.-,:ﬁf}) v e ] = C ® e O ]
5__:__' B @ . 7 5__:__' B ® ® 7
i o v y } i A 0¥ )
o - ® & - o - & -
> ® 3 6 ®
Rt _2 @ L L J Py Rt _2 ” W
o 10 °F \ 2 v — v 10 °F ® ® —
e} C ® . 3 e} C ¥ ® -
© : RN v ] © - e o -
> B v - > B " -
- 2 -} - - -
c & & [ @ %
UQ) L . - UQ) L . R -
0 3 ‘ v s N 38 ¥ %
i f— i f— =
L 103 g f 3 L 10 ¢ 5
=] [ - & —
@ - & *"i 0 & ®’ fao g
= C ¥ i a1l = L + ]
— B ¥ Y & walylvy — 5 gyl vy ® i
‘_; | ‘. T 'f'!'ré i c_g - » oﬁ -
&
= S - = .
& : & ¢
41 — —4 vo—
107°E 5 L = 10 + '
C - -
C j N b -
L1 1 1 I 111 I L1 t 1 I L1 11 I L1 11 I 1 L1 1 I L1 ‘ 1 l L1 11 I L1 11 I L1 11 I 1

80 90 1(%) 110 120 120 130M 140 150 160

Mass ass(A)

cut—o
Ty, /= 1000y
@ G. Kessedjian et al. - Aprende Meeting - July 2026



JEFF-4T4 —»T5 —»JEFF-4.0 : 2*°Pu(n,,,f) Chain yields

L LA LN BN LI NI LA N
1 0 — . —@— CEA_239Pu_Chain_2025
E 4 —=— JEFF-3_1_1_239Pu_Chain
B 4 —«— JEFF-3_3_239Pu_Chain
R v —=— ENDF-B-VIIl-0_239Pu_Chain
- e ——&—— JENDL-5_238Pu_Chain
&
1 :M‘M

| | b

1072

Relative Uncertainties (w/o unit)
2

%v WY'Y Y, LM vv“ﬁ‘
w v Wy Y v ﬁ
v
H

1 ()__3 1 I L1l I L1 1 I L1 1 I L1l I L1l I L1 1 I

60 80 100 120 140 160 180

Mass(A)

G. Kessedjian et al. - Aprende Meeting - July 2026

1000

(A,Z,m)

800

400

200

T 1 T I 1 T 1 I T 1 T I T T T I T T 1 I ‘l -
,);";’_c{:

P e
v
/

\.&l

SN

fVY}\\\
N

Cimm _----I_’-" ( o

e i

e | — o o I
I
]
]
]
]
|

/- ) Y A [ I
, /d:_

;,r e
,//;:'_" .

— N —

200 400 600 800 1000
(A,Z,m)

t—off _
Ty, *//=1000y

0.8
0.6
0.4
0.2

-0.2
-0.4
-0.6
-0.8

19
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JEFF-4T4 —»T5 —»JEFF-4.0 : 2*°Pu(n,,f) — Impact of database and data sorting
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JEFF-4.0: Mass yields
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JEFF-4.0: Mass yields
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JEFF-4.0: Chain yields
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JEFF-4.0:

Chain yields
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JEFF-4.0:

Chain yields
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Post-irradiated experiments (PIE) . Teixeira Rua PhD (2025-2028)
— N. leixelra Rua -
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Overview of the 17 Cumulative Fission Products yields measured by Tonchev
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Decay data for JEFF-4.1 : Delayed neutron probabilities

{ Ni(A) datasets }i=1 0 Gaussian PDF Assumption
I B L N N S R L A Exp. Correlation assessment '
1.03 —— FA_U233 ’ _- <+— Cross-correlations [—| Conservative App.
—— FA_Pu241 - .
= . |—— FA_Pu239 o . Ra . Student App
€ 102 o |rauess : E Up to 7% effect of ’ [ strict App
S 101 0 i 3 JEFF-3.3 Decay Data
g . s 5'-; .fé ‘ f 0 ] in the Combination Of w JL’Z Rer;orm;liza}i’on
2 v . . S . . g B ased on
R S ; m%,wmf fw_‘ﬁm*.;_: mass Yyield and chain et M0 | Rl =kl N
2 RS ‘ s : yield datasets "\ f
S 0.99 S = R _Y
..5 T . r ] : V(IT(R_A) f(A) - é
o PO - Corr(Ry ,Ry,) 7
§ 098 . - Iy |
2 | ] Rl
w 097 - Corr(Vy, ¥ar)
o ] v
0-96 [ [ [ I 1 1 1 I 1 1 1 I 1 1 Ill I 1 1 1 I _- v Y(A’ZJ m) - 7
80 100 120 140 160 YA, P, 1ROl 2)
Mass Number v I
1 1
< Combined analysis of Mass & chain yields with delayed 5“‘EZ””“(E-)
neutron probability in order to the update the Decay / \
data & the charge distributions — -
Evaluation Evaluation

Multivariate Gaussian-like PDF for nuclear data

@ G. Kessedjian et al. - Aprende Meeting - July 2026



% Only mass yields and chain

0

P(Z|A)
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Test and sorting of available experimental data for the 4 main fissile nuclei

Integrating several cumulative yields = chain yields

yields used in these
analyses for 235U

But quasi-chain for 233U,
239Pu and 241Pu, sorting
of experimental data
depends to P(Z|A)
distribution
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