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l Scission ~ 5 - 107%

Neutron

Gamma 10~ -107°

Studying the decay of the fragments?

It
U

A. Bulgac et al., PRL 116, 122504 (2016)

An experimental challenge to :

|dentify the fragments
Correctly measure their decay
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TXE = O — TKE ~34 MeV
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M, = 8.4ylfis

J,+ J~10-15h
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l Scission ~ 51072

It

A. Bulgac et al., PRL 116, 122504 (2016)

An experimental challenge to :

|dentify the fragments
Correctly measure their decay

g o — S HRRW N A wFw
= L T s i ERE s e | A7 VR L Ty S
¥ e ; u:iiihi.‘ijliiijij iil, )

iy :i!i"iiifi]i:i? 9, : '
Sone ﬁ“ii"ig J! ' ok "y
. ——— ot i

Studying the decay of the fragments?

Neutron Gamma 10~15 - 10~ Fission numbers for 252Cf

Q~218 MeV
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— /2 (sec.) TKE=184MeV
N 73 TXE = O — TKE ~34 MeV
o ys E =0%(B, +1) =27MeV
N ™~ M, = 8.4ylfis
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J,+ J~10-15h

Sofia @ GSI or alternatively VAMOS @ GANIL
AE-Bp-ToF applied at Cave C
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l Scission ~ 51072

It

A. Bulgac et al., PRL 116, 122504 (2016)

An experimental challenge to :

|dentify the fragments
Correctly measure their decay

Studying the decay of the fragments?

Fission numbers for 2>2Cf

Neutron Gamma 10~1°-107°

Q~218 MeV

./ -« Pl : -
. & vy Time(sec) TKE=184MeV
0, 7w TXE = O — TKE ~34 MeV
o y E =0*(B, +ij)=27TMeV
N M, = 8.4y/fis
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J,+ J~10-15h

Sofia @ GSI or alternatively VAMOS @ GANIL
AE-Bp-ToF applied at Cave C
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How do we combine FF Id

55:
; + decay measurement ?
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J. Terrell, Phys. Rev. 108 783 (1957)
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Studying neutronless fission

A fragment detector...

Anode

Frisch grid

Field degrader
rngs
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%2Cf source

Twin Frisch lonization Chamber (6, = 400keV)
L. G. et al., NIMA 855, 133 (2017)
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Studying neutronless fission

A fragment detector... ... loaded with an high quality fission sample ...

Anode
Frisch grid

Field degrader
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%2Cf source

Twin Frisch lonization Chamber (6, = 400keV) |
L. G. et al., NIMA 855, 133 (2017) 1200 Bq >?Cf sample

on a 25nm ultra-thin C-backing
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Studying neutronless fission

A fragment detector... ... loaded with an high quality fission sample ...

Anode

Frisch grid

Field degrader
rngs
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%2Cf source

Twin Frisch lonization Chamber (6 = 400keV) , .
L. G. et al., NIMA 855, 133 (2017) 1200 Bq >?Cf sample

on a 25nm ultra-thin C-backing

O.Roig et al., NIM A 1073, 170243 (2025)

54 large Volume Nal detectors
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Achievements

Détection
L. G. et al., NIMA 855, 133 (2017)

Spectroscopie
L. G. et al., PRC 97, 064317 (2018)

Production Isomere
L. G. et al., EPJ Web Conf. 242, 01003 (2020)

Propriétés Fission/Fragments
A. Francheteau et al., PRL 132, 142501 (2024)
(=>Presented in this Conf.)
A. Francheteau et al., PRC 111, 034608 (2025)

+ the results of this talk (paper in preparation)
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A. Francheteau - PhD work.
Talk in this Conf. on the exceptional

case of 129Cd/1328n
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When Shell Closures help us!

Talk by A. Francheteau
in this conf.
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What we measured 1/3

TXE = Q-TKE
= 107¢ (c)
— i
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=
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TXE (MeV)

We know TXE = E + E}
But don’t know (yet) Ef’L = f(TXE)
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What we measured 2/3

TXE = Q-TKE
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We know TXE = E + E}

We know the decay of the fragments
But don’t know (yet) Ef’L = f(TXE)
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What we measured 3/3

TXE = Q-TKE
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We know TXE = E + E}

We know the decay of the fragments
But don’t know (yet) Ef’L = f(TXE)
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Reproducing what we measured
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+ Statistical inputs for Hauser-Feschbach description of cascades:

=> HFB+combinatorial with Gogny force NLD
S. Hilaire, M. Girod, S. Goriely and A. J. Konig, Phys. Rev. C 86, 064317 (2012)

=> E1 & M1 BSk27 gSF
Y. Xu, S. Goriely and E. Khan, Phys. Rev. C 104, 044301 (2021)



Optimization with Genetic algorithm
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Genetic Algorithm in order to determine which excitation TXE (MeV)
energy partition between Pd/Te provides the best
description of the measured spectrum. % — Expt. (b) 400F (c)
A2 : ‘
— Genetic i
. &10° 300}
1. T'e weakly excited, most E goes to light fragment. [ ;
2. Distribution of E, about 1.3 MeV wide. § 10 200}
3. Spin cutoff 61¢ ~ 3f and 67 ~ 4.5h O |
_ 100
4. Good reproduction of measured spectrum 1t
5. Compatible with intensities as fonction of TXE 0 ‘ 00 ' '0'5
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Comparison with model

SPY, a microscopic scission point model, taking into account
pairing, shell effect and deformation

J.-F. Lemaitre et al., PRC 99, 034612 (2019 —
emaitre et a ( ) % 8_—(a) 118Pd
S @[] 118 s I our result
o 6 Pd ., 6 134
I SPY $r Te
o b ||| ™*Te w -
wi 41 4r-
z}fﬂ of
. . . I . " L L L L L 0_ . . / . . ] ) L L | L L L
E ) ° TXE (MeV)8 0 e 4 © 3
TXE (MeV)
— Pd - SPY
Pd - Genetic
— Te - SPY
r{e-Geneﬁc Clear disagreement with our experimental gamma spectrum.
I
| I . . .
s | => Unambiguously attributed to too large excitation of 34Te.
r\i => Demonstrate the sensitivity of present data.
1 E1 (Elill 'V)2 => Results from too low deformation of Pd in SPY (# ~ 0.04) as compared to
e

orientation-pumping predictions (/ ~ 0.4) leading to underestimated Efd

and consequently overestimated E.¢.
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Comparison with Standard fission

For 252Cf standard fission Difference observed for Pd is due to neutron emission
ol¢ ~2.9h => 00 = 1.5h corresponds to 6J = 2.17
o’ ~ 6h

==> Neutron emission responsible for removal of 2/

Our results : 67¢ ~ 3fiand 67 ~ 4.5h .
Good agreement with

Tle with of - Level densit _
Compatible with difference in E, evel density param

a
and the expected variation of 6% x F — T «—_
/ a Temperature

moment of inertia

Here : Standard Fission :
E’¢ ~ 0 MeV E’¢ ~ 13 MeV
EPY ~ 6 MeV EPd ~ 255 MeV

At low energy constant temperature behavior
then E, = aT>




Study of neutronless fission channel in 252Cf

|dentification of fragments
Study of their decay

Determination of TXE distribution

Reproduction of measured gamma spectrum

Determination of £, distribution (¢ ~ 1.3MeV)

=> Heavy fragment weakly excited
Determination of spin cutoff parameters
=> Validates recently reported results on J-removal by neutrons

Comparison with models

Measured gamma spectrum cannot be reproduced if EXT ° too high

Points towards a sizable deformation of the light fragment in line with
orientation-pumping mechanism




