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

0t 7.1s
= - - - 100 1002r
0,20 Time Evolution of the Isomeric Ratio at £, =90 MeV for ‘*“’Nb —_ g 12.4us
' 100Nb - Pre-equilibrium 10 % 734 =L _
100ND - 1st equilibrium | é v \é
100Nb - 2nd equilibrium
> 185
E) A J
J Qo
c 358 392
— -8 L 173
3 1 2 5 M *
= I E: - 1
o a -—
3 913 314 2 \
x -5 M L
g 5 1t 1.5s
o] T (1] O B_
: | = 100Np \
=
-4 4 =2
v .
= 44 E - .
[ 3, Fission Rate Evolution and Measurements of 1°°Nb
i r+
E n 2nd equilibrium
| 1 -
- ‘u
N 10 e I e e e e e e e e e e e e e e el
-2 | In —__________,_______——-——_—_—_—_—_—"——_‘_—_-.
| :
2 == Simulation - 2*>"Am fission
i i) — = Simulation - 2429Am fission
0.10 42 MW 42 MW * & == Simulation - Total Fission Rate
=70 1 2 3 4 5 = @ 100Nb - Pre-equilibrium
Time (days) 8 v "4 SRt e A
o
c
(=]
]
L I
'
l 42 Mw 42 MW 55 MW
108 T —,

0 2 4 6 8 10

Time (days)

@ FISSION 2026: 7th Workshop on Nuclear Fission and Spectroscopy of Neutron-Rich Nuclei 3/12/2026 25



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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