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First, Some Definitions
Spontaneous fission Induced fission
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What Should Theorists Look At?
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Spontaneous fission Induced fission

A Properties of fission fragments
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Warming up gently

A Brief History of
Fission Theory




A Brief History of Nuclear Fission Models

The Stone Age (1940's)

A Nucleus is a charged quantum liquid drbp.acro(q) with som
deformation parameters; = (q1,...,qn)

A Mass formula (Beth&Veiszackerl935) characterized by handful
of parameters fitted on atomic masses
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A Incident neutrons bring enough energy to pass the barrier and
break the LD
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A Brief History of Nuclear Fission Models

The Antiquity (1960'¢s)

A Recognize the role of individual nucleons:

shell correction) Fsen1(q)

A Nuclear Shell Model (1949): nucleons as
Independent particles in some nuclear potential

A Quantum mechanics 101 problem: solve
Schrodinger equation for some quantum well

A Shell structure brings a correction to the liquid
drop energy

A Recognize the role of residual interactions:
pairing correlations bring extra binding ant
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A Brief History of Nuclear Fission Models

The Antiquity (1960'¢s)

A Macroscopiemicroscopic models Symmefric._deformation y

eld) = FEnacrolq) IO
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A Explains deformed grourstates of °

nuclel, fission isomers, double
humped fission barriers, variety c
fission products, etc.

A Accuracy of the model depends ¢

A Fit of free parameters of LD and mea |
field (Nilsson, WoodSaxon) 1
A Number of deformations) |
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also requires nuclear temperature Asymmetric deformation a,
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A Brief History of Nuclear Fission Models
Schematic Model of Fission

Spontaneous
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Potential energy

surface (PES)
APhenomenological:
parameterized

AMicroscopic:
derived from
(effective) nuclear
forces

Dynamics
A Semiclassical

AQuantummechanical with
same Hamiltonian used for

static

Induced

Scission
AArbitrary
criterion
AFrom quantum
mechanics
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