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Motivation: Angular momentum generation
mechanism of Fission Fragments
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Motivation: Angular momentum generation
mechanism of Fission Fragments

Nuclear forces Motion in collective space

XH H

Entrance Channel

Angular momentum
generated around
scission point

10 gp=lo

Applications:
Nuclear Reactor
Angular PFNS modeling
Momentum PFGS criticality calculations

Radioprotection, shielding

Open questions:

Q the general properties of the Angular Momenta (AM)

Q the mechanism(s) behind their generation and
correlation of the angular momentum of the two
fission fragments
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Motivation: Angular momentum generation
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G. Scamps, Microscopic description of the torque acting on fission
fragments, Phys. Rev. C 106, 054614 (2022)
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Through  experimental campaigns and
interpretation, coupled with theoretical models,
we aim to:

» constrain the different models of generation of
the angular momentum of fission fragments

» find a possible correlation with excitation
energy, through Isomeric Ratio  (IR)
measurements.

Fission modelling with FIFRELIN, O. Litaize, O. Serot, L. Berge, The European Physical Journal A 51,177 (2015)
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Experimental setup of LOHENGRIN spectrometeriniLL
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Analysis - 1°°Nb from 241Am(2n,,,.f)
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Analysis - 1°°Nb from 241Am(2n,,,.f)
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Analysis - Atg,.. = 1°°Nb

For which Atg,e is the t; , Of the isomeric level re-produced ?
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Analysis - Atg,.. = 1°°Nb
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Analysis - 1°°Nb from 241Am(2n,,,.f)

Bateman Equation
Ny Average Resolution e (IS)

N, - Nq = N > T = IR gy =
v 7T XX, d T Rexp T 1 (1S) + 14(GS)

IR: Isomeric Ratio, IS: Isomeric State, GS: Ground State

gy: Detector Efficiency,
fy: Correction factor for Sum-Effect,

will be derived from TrueCoinc! and Monte Carlo Simulation MCNP6? (in progress).

HPGe 1 ' HPGe 2

1. Sudar, S. (2002). 'TrueCoinc' software utility for calculation of the true coincidence correction (IAEA-TECDOC--1275). International Atomic Energy Agency (IAEA)
@ 2. D.B. Pelowitz et al,, Tech. Rep. LA-CP-13-00634, LosAlamos National Laboratory, Los Alamos, NM, USA, 2013
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21 am(2n,,,,f) mechanism

fission
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The branching ratio of 241Am is spectrum dependent

i:BR,, = 0.093

Am-241thermal neutron capture cross section and neutron capture resonance integral from reactor activation and oscillation measurements, G. Zerovnik, G. Noguére et al, EPJ Web of Conferences 284, 01042 (2023), ND2022
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Preliminary Resuits - °°Nb from 24‘Am(2n.h,f;v WAR

Fission Rate Evolution and Measurements of 1°°Nb

2nd equilibrium
—
=i
|
n - O X
~ 1010 ('t. (“. —————————————————————
l . —— ‘—-—-— — e ——— T —— Sy B s S Sl iy N W
E #‘”H# ..-—-—l -l"___'.
n / __,--""--
c ) ’ - - — = Simulation - 242MAm fission
.E A ,""f — = Simulation - 2429Am fission
g 1 ® ," == Simulation - Total Fission Rate
— - g @ 100ND - Pre-equilibrium
~ / Q@ 100Nb - 1st equilibrium
3 10° 1 !’ @ 100ND - 2nd equilibrium
© W s
ec /
- I
o I
_— '
9 I
- '
L.
42 MW 42 MW 55 MW
108 + .
0 2 3 6 8 10

Time (days)
@ FISSION 2026: 7th Workshop on Nuclear Fission and Spectroscopy of Neutron-Rich Nuclei 3/12/2026 23



Preliminary Results - '°°Nb from 24/Am(2n,,,.f) o W
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Preliminary Results - '°°Nb from 24/Am(2n,,,.f) o W
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Preliminary Results - '°°Nb from 24/Am(2n,,,.f) o W
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Preliminary Results - 1°°Nb from 24/Am(2n,,,.f)
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Consistent
analysis of the

Comparison

2‘”Am(2nth,f) with the

experiment

FIFRELIN code

Finalise the MCNPG Consistent analysis
simulation and for the 13 masses in
compute the total measured
correction factors during this
experiment
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Isomeric yield ratios and mass spectrometry of Y and Nb isotopes in the neutron-rich N=60 region: The unusual case of 98Y, Physics Letters B, Cannarozzo, Pomp et al.
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as Back-up

31

3/12/2026

FISSION 2026: 7th Workshop on Nuclear Fission and Spectroscopy of Neutron-Rich Nuclei

cea



Isotopes measured at Lohengrin experiment - Oct.

2025 ____Isotope [ty 5 (ps) level (NNDS)
88Br
94y ].35
0.78
0.45
98Y 6.9
0.69
SIEN 8
100Nb 12.4
109Ru 0.68
126In 26
128Sn 2.91
129Sn 2.22
3.40
130Sn 1.61
1.1
131Sb 4.3
9l
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Correlation Matrix IR(KE)

Correlation_Matrix_IR
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cea

Analysis

Activity [a.u]

Activity [a.u]

100Nb

X
iy
[w]

200

—}— Exp data

= liean Value 1o

150
. Mean Value + 2

100

50

1 1
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E, [keV]
1wum INb
x10°
102 + Exp data
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100 . Mean Value + 2o
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Comparison with theoretical model (Batem:ﬁ E%

Fission Rate Evolution and Measurements of 1°°Nb

2nd equilibrium

—
'—|

P g eeemmm—m———— e

0 P, —r———,—_————m ===
IN' —

¥

0 = = Simulation - 242MAm fission
g — = Simulation - 2429Am fission
'E == Simulation - Total Fission Rate
u @ Burn-up monitor (#8Y)

- @ 100Nb - Pre-equilibrium

(/)] O 100Nb - 1st equilibrium

"t'u' @ 100Nb - 2nd equilibrium
-4

e

9

)]

L

198

55 MW

Time (days)
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The Bateman Equation

dNo N
dr Ao 0
dNy
Fra —a1 X Ny + BRjy X CS.9 X F X N
dN,
Ez —a, XNZ+(1_BRm)XCSC’OXFXNo‘l‘BRITX/ll XN]_
Where a; =AM+ (CS¢ixX F)+ (CS; X F)
A; : due to the decay
F : Flux

CS¢; : Cross Section due to fission

CS.; : Cross Section due to capture
@ FISSION 2026: 7th Workshop on Nuclear Fission and Spectroscopy of Neutron-Rich Nuclei
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Counts

7.1s

i 100N b &
I = = 100
Analysis = At = 1°°N |
=
For which Atgg,ee is the t; , Of the isomeric level re-produced ? 3
. L5
Atgate = 40 ps = 3 t1/2,ms %
® 1735kev i _________________________ };,’
$ 1854 kev B T e et o
100009 5 3553 kev zlfj;::ri'::' .
$ 3925 kev °® od® ~ = ®
ﬂ : ¢ ¢ o 173.5 keV
8000 f’ i 10000 4
6000 - i i ! sono-
4000 - L o ? E}ké ;(t .
' P TV | [ e | © o . . L= : : : : : —
g e LT Sy I I R, O ko RPN
2000 4 i | T | | | ‘
i t./.=11.97£0.22 ps
] i ¥ [ ndf =1.35
0 20 40 60 80 100 120 p-value = 6.427e-02
ty (us)

Importance of data shorting
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185
[ 358|392
173
L
314 5 2.99s \
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oNp NS
185.4 keV
10000 4
‘ﬁ“'/-'-.::f' . . o
8000 +
) 6000 +
N 4000 -
2000 A —— Bateman fit (early)
—== Neary = 45
ol @ 185.4 keV data
L5 ‘ I bd
10 2 -__. _____ ®
w . v" ’Pn .m” . . ° '
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ol Yo o e

T y T T
0 20 10 60 80 100
tye (ps)

t.[:=12.27 £ 0.21 ps
x2 [ ndf = 3.06
p-value = 9.947e-1l
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Analysis - At

Different cases:

100+ Short half-life of isomeric level (< 10us ) -
no correction needed
L ] . . .

80 1 ; e ., Longer half-life of isomeric level (> 10ps ) —
—~ correction needed — fg,,
= ;
3 604 .
S o
s L.
2 o Fully controled analysis
g 40 °
@)

L
[ ]
20
L
®
0 T T T T T
2 4 ¥ 8 10
1

0
\ J Time window (us)
L
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Theory...

Q = Eint + Veow + VDef

Energy

Cold deformed configuration

2@ @ P

Deformation

F. Gonnenwein et al., Angular Momenta of near-spherical fission fragments, Int. ) Mod. Phys. E, 16,2,410-424 (2007)

FISSION 2026: 7th Workshop on Nuclear Fission and Spectroscopy of Neutron-Rich Nuclei 3/12/2026 40



Angular Momenta of Near-Spherical Fission Fragments 417

Theory... T N _
being maximal or minimal, respectively. This is because the large Coulomb repulsion

in compact fission leads to high kinetic energies of the fragments while in deformed
fission the smaller Coulomb repulsion entails low kinetic energies. In dedicated ex-
periments a pronounced enhancement of odd-even effect in the charge yields both
at the highest and the lowest kinetic energies of fragments was observed.!” Since
large odd-even effects reveal low intrinsic excitation energies the label “cold” given

is justified. Q = Eimne + Veowr + Vper

Energy

Cold deformed configuration

@@ S .

Deformation

Fig. 4. Scheme of scission point model for fixed tip distance between fragments. The tip distance
mimics the neck at rupture. The total potential energy Viet is the sum of the Coulomb energy
VCoul and the deformation energy Vpey. The difference (Q - Viot) is called the free energy;
it is available for intrinsic excitation of fragments at scission. No free energy is left at the two
intersections of @ and Vit as a function of fragment deformation, i.e. the fragments are cold.

F. Gonnenwein et al., Angular Momenta of near-spherical fission fragments, Int. ) Mod. Phys. E, 16,2,410-424 (2007)
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Investigation of fission productisomeric ratios
and angular momenta of 132Sn populated in the
241Pu(nth,f) reaction

ISESH
241 235
0.175¢ ' ' 5S¢ ' -|+ ‘ L | + & T ‘ ' | ' ]
0.15- 290 S :
. L g e L 4
+  Mpy E‘ 45 7
g I LU - T ;
30 ?Hi 2 —+——+—$‘=ﬁ 4 :
- F—e— ] of i —9- ]
S ] é 35 [ —o— o ]
: ] N — 00— N
g DAl ’ —tr— 1
=~ 0.05F PSP . gn i
- = 3L ; b
0.025 IR = 3 ——
[ —*— o < L —O— .
C I | . | . | ' | . | ' I . 1 | I | . | L | . | 1 | 1
055 60 65 70 75 80 85 90 2'555 60 65 70 75 80 85 90
Kinetic Energy (MeV) Kinetic energy (MeV)
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FIFRELIN: connecting experiment with theory

FIFRELIN (FIssion FRagments Evaporation modelINg), used only as de-excitation code

Input parameters: A, Z, E*, J™

For particular (E*,J™) combination: Models and experimental level schemes are
used to create the nuclear schemes of the fission fragments

— calculate the IRg(E* ™)

For comparison with experimental results, they are averaged by:

Rpxe (B, Jeutor) = ) ) POPO)IRpre(E",J™), with:
] ™

FIFRELIN decay ,
IR(E") * P(J) x (2] + 1) exp (— E]:—E)> , spin cut-off

cutoff

> N Jeutofs 1S O free parameter

+ P(m) =+

GOAL: extract the ] ... (KE) to reproduce

experimental data ENie === | coumumiom

1
| Addtona — | ] photon
|

theoretical levels

O. Litaize, O. Serot, L. Berge, The European Physical Journal A 51,177 (2015) k=== L __ 0
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Analysis

Bateman Equation

AVGI‘EUC'“,‘(\3 — Resolution

Ng

gy X Iyx
e, Detector Efficiency,
: Correction factor for Sum-Effect,

foate: Correction factor for coincidence time gate,

fgate T Gfgate

7

Ts

A

ToF
—

Tf (IS)
Tf(IS) + Tf(GS)

IRexp =

IR: Isomeric Ratio, IS: Isomeric State, GS: Ground State

will be derived from TrueCoinc! and Monte Carlo Simulation MCNP62 (in progress):

TSN,

24000 [ H 064844 _SumAdcEnergy
° ° 22000 [ H Entries 2496458
60Co+137Cs efficiency run ; I
18000 | —} 0B4844_Calib_Ge11
24000 L e I N R data 110
14000 -~~~ -~~~ |
22000 — . 12000 :
= — Experimental Data s :
20000 10000 ;
= s000|
18000:— R MCNP6 s000|_
16000 O e
= 2000f— - - - - e e H R
14000 — T T e 670 880 650 7o
12000
10000 L
8000 — 8000 g::z:;ﬁumﬂ;::gﬁ; :
g i Mo .
6000 ; 5000? """" ( """""""""" —— 084844 Calib Gel1 ' """"""""
4000 — | LSO ‘ .
2000 — r
— 30007
0 | | J — . L L | L ’
600 700 800 900 1000 1100 1200 1300 2000]
1000 — j \ - 1
1. Sudar, S. (2002). 'TrueCoinc' software utility for calculation of the true coincidence correction (IAEA-TECDOC--1275). International Atomic Energy Agency (IAEA) A D (- SN S 1
2. D.B. Pelowitz et al, Tech. Rep. LA-CP-13-00634, LosAlamos National Laboratory, Los Alamos, NM, USA, 2013 110 1200 1250 1900 1350
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Analysis: Sum-effect -TrueCoinc

Expected output:
HPGe: Co-60

Page -122-
1or i ©Co(5.2 yr.)
s 92970
¥ 55 em? coaxial GelLi)
| | no sbsorber
1 20em
27801
L]
106 1
3 P
"7 1332
10¢
E —
8 [
g [ :
3 L}
5 104 | https://www.mirion.com/discover/knowledge-hub/articles/education/true-
E —— ¥ coincidence-summing
3
8 \
10
=" ¥
1
[ Linux TrueCoinc
4
]
N . h Total Efficiency | Efficencies/EFfTotal_srcpt.tot
1 N P N tot
- E p h — Y E to t y Peak Efficiency | Efficencies/EffPhoto_srept.eff
v N]?mlt =) N}‘?mlt 22-Na Energy[keV] Iy[%] €peak[%] TCfactor LossTC GainTC Nucleus Type
43K
10 4°Ti
0 400 800 1200 1600 2000 2400 2800 3200 3600 4000 60-Co
Channel Number 65Zn
= e 88-Y
?;_—,"3; _—I Table of Contents [~';F5-‘< 10849
116
132:5n
152-Eu
208-TL
212-Pb

214Pb

Compute the Sum-effect correction factors using TrueCoinc ¢
Input: ENSDF files for decay

Olivier Meplan, LPSC, Université Grenoble-Alpes, CNRS/IN2P3, 38026 Grenoble Cedex, France Welsplastireshold ] | 2000 ~ | Bshowms
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NPS le7/

MCNPG6 - %°Co+13’C

064844 SumAdcEnergy
24000 — 064844_SumAdcEnergy
22000 — ‘F - Entries 2496458
— Mean 662
20000 Std Dev 9.004
064844 18000 - —}— 064844 _Calib_Ge11
24000 — 16000 : data_1 10
22000 14000 — i
s0000— | | 12000 —
18000 f_ _________________________________ 10000
16000/ 8000
14000 6000
12000 — 4000 {
10000 — | | —— 2000 — |
= e | I S S
8000 0 640 650 660 670 680 690 700
6000
— ,
4000[— /
2000
0 [ s ] L L . | L (S

600 700 800 900 1000 1100 1200 1 5300

points—bins: Gaussian Energy Broadening (GEB) + same binning with experimental
GEB parameters based on specific crystal response
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MCNPG6 = 5°Co+137Cs run

064844 _SumAdcEnergy

- 064844 _SumAdcEnergy
6000 — Entries 2496458
C Mean 1240
— Std Dev 76.75
S000~ —}— 064844_Calib_Ge11 ~—
- data_110 i
4000 — (64844_SumAdcEnergy
- ﬂ:ﬂnes 2496458
: ean 862.3
3000 = $td Dev 237.7|
2000 — —1+{ 064844 Calib_Ge11
: — data_110
1000 L
0;m4~»ﬁyai ! . o o ‘ A ; J‘k ‘
1150 1200 1250 1300 1350
6000 :\
4000[—
2000+
0;; | ” lt | |

700 800 900
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MCNP6 - 5°Co+2°7Bj run NPS les

064847_SumAdcEnergy
16000 |— 064847_SumAdcEnergy
064847_Sum nergy = Entries 4515072
- — Mean 1064
- | 140007 Std Dev 10.25
N / : .
- - —— data_110
35000 — 10000 —
30000 — oo
— ] 6000 -
25000 | -
— 4000 -
20000 — 2000 | J | | | |
: 0 : L ‘ o~ - - | L . L ‘ L L 1 L ‘ L o I | L L L ‘ L L L | L L L Il J__J_J._K_L J_ | L
15000 1030 1040 1050 1060 1070 1080 1090 1100 1110 1120
E ~
10000 — //
- _~
5000 — _—
) ‘ S \ JO LAl | ! | ! LA
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MCNP6 - 5°Co+2°7Bj run NPS le8

064847_SumAdcEnergy
064847_Su mAdC Energ 800 :_ 064847_SumAdcEnergy
- Entries 4515072
- — Mean 1416
40000 — % 700 Std Dev 199.1
= Mean 600 f— —f— 064847_Calib_Ge11
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— 500 —
— —}— 064 -
30000 N 06 400 [
— — data =
25000 300 -
= 200
20000 -
— 100 —
15000 - o LTI e
10000 -
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Upcoming

Energy
[keV]

241 0.0
Am
95 146

Nuclide

5/2-

241mil

Am
g5 146

2200

Energy
[keV]

2357 0.0
Np
a3 144

237 94520 10 N/213/2
Np
03 144

m

Nuclide

5/2+

Ty2 or Width
Abund. [mole fract.]

4326y 6

12pus 3

T2 or Width
Abund. [mole fract.]

2144 x108y 7

071 us 4

Ener
Nuclide had
[keV]
239 0 1/2+
Pu
94 145
239 391584 3 7/2-
Pu
94 145
239m1 31.x102 2 (5/24)
Pu
94 145
Ener
Nuclide had
[keV]
24 0.0 5/2+
Pu
94 147
241 161.6853 9 1/2+
Pu
94 147
241mi 2200
Pu
94 147
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Ty2 or Width

Abund. [mole fract.]

24110 y 30

193 ns 4

7.5 us 10

Ty/2 or Width
Abund. [mole fract.]

14329y 29

0.88us s

205us 22
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New output: t_Gate (}IS)

Coincidence
Entries-Ge b5

12.4 58470
24.8 96360
26 99944
28 105815
29 108726
30 111684
31 114665
32 117598
34 123232
35 126204
36 128944
38 134597
39 137503
40 140332
a1 X3 | 143035
42 145812
43 148626
44 151395
45 154118
46 156883
47 159625
48 162326
49 165048
50 167823
52 173226
54 178638
56 184156
58 189722
60 Y 195126

FISSION 2026: 7th Workshop on NucleagZFission

and 3peg5scapy of N&ETZOEBSRICh Nucld

Duration (s)

1.74E-05
2.98E-05
3.10E-05
3.30E-05
3.40E-05
3.50E-05
3.60E-05
3.70E-05
3.90E-05
4.00E-05
4.10E-05
4.30E-05
4.40E-05
4.50E-05
4.60E-05
4.70E-05
4.80E-05
4.90E-05
5.00E-05
5.10E-05
5.20E-05
5.30E-05
5.40E-05
5.50E-05
5.70E-05
5.90E-05
6.10E-05
6.30E-05
6.50E-05

X4

Duration (us)

1.74E+04

2.98E+04
3.10E+04
3.30E+04
3.40E+04
3.50E+04
3.60E+04
3.70E+04
3.90E+04
4.00E+04
4.10E+04
4.30E+04
4.40E+04
4.50E+04
4.60E+04
4.70E+04
4.80E+04
4.90E+04
5.00E+04
5.10E+04
5.20E+04
5.30E+04
5.40E+04
5.50E+04
5.70E+04
5.90E+04
6.10E+04
6.30E+04
6.50E+04

6.70E+04

Entries/t_Gate

4.72E+03
3.89E+03
3.84E+03
3.78E+03
3.75E+03
3.72E+03
3.70E+03
3.67E+03
3.62E+03
3.61E+03
3.58E+03
3.54E+03
3.53E+03
3.51E+03
3.49E+03
3.47E+03
3.46E+03
3.44E+03
3.42E+03
3.41E+03
3.40E+03
3.38E+03
3.37E+03
3.36E+03
3.33E+03
3.31E+03
3.29E+03
3.27E+03
3.25E+03
3.23E+03

Rate (Hz)
3.36E+09
3.23E+09
3.22E+09
3.21E+09
3.20E+09
3.19E+09
3.19E+09
3.18E+09
3.16E+09
3.16E+09
3.14E+09
3.13E+09
3.13E+09
3.12E+09
3.11E+09
3.10E+09
3.10E+09
3.09E+09
3.08E+09
3.08E+09
3.07E+09
3.06E+09
3.06E+09
3.05E+09
3.04E+09
3.03E+09
3.02E+09
3.01E+09
3.00E+09
2.99E+09
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Target evolution

80.0
79.5

79.0 - = -

<E= (MeV)
- | |
=~ oo oo
[ o= [ &
| | 1

T7.0 -+

76.5

76.0 | |
0 2 4 6 8

Time (days)
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Analysis = At;... = 1°°Nb

358.3 keV

173.5 keV
T 3500 - 3 2
10000 4 L ] &
[ ] [ ] e 3000 -
.
8000 2500 4
. 6000 %32000—
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od # 173.5kevdata : 01
. . 15 s
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Analysis - At,:. = 1°°Nb

173.5 kev

10000 4

8000 4

6000

Counts

4000 -

2000 1

——— Bateman fit (early)
=== Nearyy = 45
® 173.5keV data

15

1.04

Xt
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______________ -
0.0 w' - ®
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10000

8000
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Counts

4000

2000

—— Bateman fit (early)
——= Neay = 45
$ 185.4 keV data
T T

40 60 80
tie (5)

t./.=11.79%0.16 ps
x2 [ ndf =1.35
p-value = 6.427e-02
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L ]
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$ 392.5keV data
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t./.=10.3920.22 s
x2 [ ndf =1.16
p-value = 2.163e-01

t./:=11.64£0.31 s
x2 [ ndf = 2.11
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t12=5.3 0.3 us (IAEA)

VS

Fit experimental data with functionf = A+ B * (1 —
—At).
110.9 keV: A = 1.2019e-01 +8.044e-03 t;, =5.77%0.05

Quality of the fit: y / ndf = 1.7, p-value = 1.5e-01

159.2 keV: A = 1.2877e-01 + 1.0513e-03 t;,, =5.38 £0.04

3By IT decay (5.3 us)  1999Ge01 Quality of the fit: x? [ ndf =1.8], p-value =12e-0]
Yield evolution with t; (normalized to max of each curve) for run 064419
Decay Scheme
1.0 4 n: tw=n-typ
%IT=100.0 —i— 110.9 keV
—— 159.2 keV
0.9
Sy
& 3
o S -
I & ~ T 0.8
(3 34 75 ) ~ }{Q? 2?01 5.3 #54 g
¥ £
o 2 5
a-.2-.3") ~ 159.20 g o7
£
2
0.6
2) 0.0 163458
88 .5
35BIs3 o2
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'2Sn IT decay (3.40 us)  2002Ge07,2008Lo07

Decay Scheme

Intensities: Relative I;..
GIT=100.0

™ -~ >
v S & 1761.6
(1527) ¥ g ;-’9 . 1741.89
N
(13/27) y 5 F 1359.40
(15/27) < 1171.48
112~ 35.15

129
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Izssn t12=3.4%0.2 us (IAEA)

VS
Fit experimental data with functionf = A+ B * (1 —
—At).
e X
382.5 keV: A = 21553e-01 £ 3.5996e-03 t;,; =3.22 % ) 382.5 keV: A = 1.8592e-01 + 8.2569e-03 t,,, =3.73 £ 0.17
0.05 Quality of the fit: y / ndf = 16.75, p-value = 9.7e-14
Quality of the fit: y2 [ ndf = 1.34, p-value = 2.5e-01
570.4 keV: A = 2.0176e-01 + 1.0225e-02 t,,, =3.44 £0.17
570.4 keV: A = 21413e-01 £ 8.4292e-03 t;,, =3.24%0.13 Quality of the fit: x [ ndf =14.14, p-value = 15e-1I
Quality of the fit: x* / ndf = 4.45, p-value =13e-03
KE = 62 KE =74
Yield evolution with ty (normalized to max of each curve) for run 064567 Yield evolution with ty (normalized to max of each curve) for run 064643
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131$h - Study Case

Tl;‘Z
23/2° 2166

0.97(3) us
IDENTIFICATION CARD [Ereramtrat Lrie

17/2- i1?26 19/2- § 1687 4.3(8) us 19/2-

Ground State: t;/, = 23.03 min 572 50 | 1676 243) Ks
450
447

Metastable States: (IAEA, NNDS) 22 22 32) ps

l3le Tie E]evel = 2165.6 keV, t1/2 =1.1 us
2. Ejevel = 1687.2keV,t;,, = 4.3 ps

3. Elevel = 1676.1keV,t;,, =91 ps

7/2* l v 0

Experiment 131 Sb
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Python Script Weighted Fit:
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343.2 keV

1.0 | ; { { - { {
0.8 2 tl//f/itl/z
= - >
= L p 2l
= 0.6 - ff{ - 5k ty
S >
@ 11 tl 2
E 0.4- /
o
=
Not well formed peak
0.2
0.0 4
0 2 4 6 8 10 12

@ FISSION 2026: 7th Workshop on Nuclear Fission and Spectroscopy of NegfrgpgRich Nuclei

3/12/2026



131 382 keV
Sb 1.0 ¢ 3
oo 3 5 12 first points
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Early-Time Bateman Buildup Fits All Gamma Lines
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Analysis - "9°Nb from 24/Am(2n,,,,f)
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Analysis - "9°Nb from 24/Am(2n,,,,f)
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Figure 1. Scheme of the two isomers in '“’Nb. Spin-parity and
energy (in keV) of both isomeric states, as well as the half-life of
their g decay are presented. The decay of the ground state of the
grandparent, '"Zr, is also depicted.
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Experimental position 1
(straight unfocused beam)
Experimental position 2 _’/
(refocused beam) >

Fission target
position

Reactor core Reactor wall

Light water pool Main magnet

|
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\ magnet
Condenser — 241
ILL reactor 2x 380 kV Im

Thermal neutron flux
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Choise of B
and E

Selection of
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y

v

Study opportunities with the LOHENGRIN fission fragment separator, Jean Michel Daugas, Session 9
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Experimental setup of LOHENGRIN spectrometeriniLL
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Motivation: Angular momentum generation

mechanism of Fission Fragments
Wriggling: — @_ _@_ —_

Nuclear forces Motion in collective space

¢ ¢
¢ ¢

XH H

W
8-

o Twisting:— q

M. Bender et al, Future of nuclear fission theory, J. Phys. G: Nucl. Part. Phys. 47 113002 (2020)
g J. Randrup et al, Generation of Fragment Angular Momentum in Nuclear Fission, EPJ WoC, 284,04004 (2023)
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Comparison with FIFRELIN

Isomeric Ratio calculated with FIFRELIN
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Isomeric Ratio calculated with FIFRELIN
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Comparison with FIFRELIN
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Comparison with FIFRELIN
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Bayesmn ] cutoff
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