Fission Studies of Neutron/\ g
Deficient N = 100 Isotones oL "

(17605*’ 177|r* and 179Au* )

2= 90 28
28

DEBY TREASA KATTIKAT MELCOM

“GENBG universite

“BORDEAUX




Overview

 Introduction

1 Scope of this work

J Experimental Setup
 Preliminary Results
J Conclusions



Introduction : Nuclear fission

a Complete nuclear physics lab 43 ,
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a Viewed as -> Nuclear shape evolution " oo
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Introduction : Energy Balance & Observables

a Complete nuclear physics lab
’ ENERGY d3!n
a Dynamic Process 0

a Viewed as -> Nuclear shape evolution

Unstable
nucleus

Therefore:

Ereleased =TXE+TKE
_I—> Fragment's kinetic energy (~80%)
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Introduction : Energy Balance & Observables
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a Complete nuclear physics lab 43 .
a Dynamic Process MRS | Z0AN e
a Viewed as -> Nuclear shape evolution & . g
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Unstable s6 Ba
nucleus
Therefore:
Ereleased =TXE +TKE
Ij _I_> Fragment's kinetic energy (~80%)

("‘2070)

5 prompt neutron emission (~10%)

ey prompt gamma-ray emission (~4%)
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Introduction : Candidates for fission
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Introduction : Potential Energy Landscape
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Introduction : Potential Energy Landscape
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Reactions Studied
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Reactions Studied
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Reactions Studied

35C| + 141py

9 17605*
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Reactions Studied 3 o
eam Energies :

E*=76 MeV
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33 Liquid
Scintillator
Array

Tof, ®, A, TKE M_and M, event by event
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Event Selection
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Event Selection

35Cl + 144Sm > 79Au* [41 MeV]
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Event Selection

35| + 1445m - 179Au* [41 MeV]
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Mass Distribution : Decomposing Fission Modes
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Mass Distribution : Decomposing Fission Modes
0 18°Hg* '
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Mass Distribution : Decomposing Fission Modes
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Mass Distribution : Decomposing Fission Modes
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Test of fit procedure

GEF input for 17°Au*, E* = 15 MeV => 99.7% first chance fission
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Test of fit procedure

GEF input for 17°Au*, E* = 15 MeV => 99.7% first chance fission
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Test of fit procedure

GEF input for 17°Au*, E* = 15 MeV => 99.7% first chance fission
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Test of fit procedure

GEF input for 17°Au*, E* = 15 MeV => 99.7% first chance fission
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Test of fit procedure

GEF input for 17°Au*, E* = 30 MeV => 70 % first chance fission + 26% second chance + 4% third chance fission
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Test of fit procedure

GEF input for 179Au*, E* =30 MeV => 70 % first chance fission + 26% second chance + 4% third chance fission
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Asymmetric Mode 55% 68%
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Test of fit procedure

GEF input for 1°Au*, E* = 30 MeV => 70 % first chance fission + 26% second chance + 4% third chance fission

0.07
0.06
0.05

Yield (%)

0.03
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P. Marini priv. comm.

Input from GEF

2972755

0.04185 £ 0.00105
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0.03626 + 0.00165
-9.89+0.05

Modes of fission

Symmetric Mode

Asymmetric Mode

10/20/2021

Fission modes

(GEF)

45%
55%

4 amu resolution
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a
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711.9/55

0.03343 + 0.00389
7.957 £ 0.265
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0.03325 + 0.00630
10.66 = 0.20

Fission mode

[\'[o)
resolution

32%
68%
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Test of fit procedure

GEF input for 1°Au*, E* = 30 MeV => 70 % first chance fission + 26% second chance + 4% third chance fission

| %2/ ndf 297255 |

¥ | ndf 711.9/55

| tf GEF
0.07 MR Ay 0.03343 + 0.00389
0.06 Problems in decomposing FF modes: 05 Py 7:95710.265
Gﬂ:yln 6.633 =+ 0.135
0.05 A, 0.03325 + 0.00630
Contribution from second chance L 10.66 + 0.20

fission.

Yield (%)

0.03

0.02 A Mass Resolution

0.01

P. Marini priv. comm.
Modes of fission Fission modes Fission mode

(GEF) (fit)
No 4 amu
resolution resolution

Symmetric Mode 45% 32% 33%

Asymmetric Mode 55% 68% 67%
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Test of fit procedure

GEF input for 1°Au*, E* = 30 MeV => 70 % first chance fission + 26% second chance + 4% third chance fission

0.07
0.06
0.05

0.04

Yield (%)
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0.02

0.01
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10/20/2021

';._
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Problems in decomposing FF modes:

Contribution from second chance
fission.

A Mass Resolution
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Modes of fission

N

resolution
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Ay 0.03343 + 0.00389
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- 10.66 + 0.20

Fission modes
(GEF)
No
Symmetric Mode 45% 32%
Asymmetric Mode 55% 68%

Fission mode

resolution
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Test of fit procedure

GEF input for 17°Au*, E* =30 MeV => 70 % first chance fission + 26% second chance + 4% third chance fission
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Neutron and Gamma Multiplicities

179Au*
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Neutron and Gamma Multiplicities

179Au*
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Neutron and Gamma Multiplicities

19Au*
i % = +++H++++ m Neutrons per fission
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Conclusions

(d Charge measurement and good mass resolution are required to shed

more light on fission modes in N=100 region:

v VAMOS @ GANIL
v  SOFIA @ GSI

d Ongoing Analysis -> Correlations between observables : Mass, TKE,
|Vln' IVIY
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