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3.6 Nuclear Fission
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3.6 Nuclear Fission

> (Fission Process)
d (Spontaneous Fission)
O (Neutron-Induced Fission)
Q (Critical Energy) or (Threshold Energy)

=3 '~ seoul National University

Deoartmeaent of Nuclear Enainearing



3.6 Nuclear Fission

Fissioning nucleus AZ Critical Energy Binding energy of last neutron in AZ
232TH 5.9
283TH 6.5 5.1
233U 55
.. : 234y 4.6 6.6
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3.6 Nuclear Fission
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3.6 Nuclear Fission
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3.6 Nuclear Fission
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3.6 Nuclear Fission
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3.6 Nuclear Fission

> (Fissionable Nuclides)
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3.6 Nuclear Fission
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(Fissile Nuclides)

(Fissionable Nuclides)

(

3.6.1

U-233, U-235, Pu-239, Pu-241

)

(Binding Energy)

3.6.2 Thermal (0.0258"eviPata~ior the fissile Nuclides

o, (barn) o; (barn) n v
233 578.8 531.1 2.287 2.492
235 680.8 582.2 2.068 2.418
239py 1011.3 742.5 2.108 2.871
241py 1377 1009 2.145 2.927
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3.6 Nuclear Fission
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3.6 Nuclear Fission
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3.6 Nuclear Fission

( Fission product yields for fission in 233U

10! —
Energy from fission,
MeV
U-235
Fission Fragment
100 Lk g 166
Kinetic Energy
Neutrons 5
101 -
3 Prompt Gamma Rays 7
©
5 Fission Product -
§ w2l Gamma Rays
Beta Particles 5
1073 |- Neutrinos 10
Total 200
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3.6 Nuclear Fission
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3.6 Nuclear Fission

> Fission Neutrons

O Prompt Neutrons( ) & delayed Neutrons( )
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3.6 Nuclear Fission
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3.6 Nuclear Fission
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3.6 Nuclear Fission
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3.6 Nuclear Fission
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Br-83 16.3 s
©) A, sec? (KeV) B,

1-138 6.3

1 55.72 0.0124 250 0.00052 | 0.000215
Br-89 4.4 3

2 22.72 0.0305 560 0.00346 | 0.001424
Rb-93,94 -6

3 6.22 0.111 405 0.00310 | 0.001274
1-139 2.0

4 2.30 0.301 450 0.00624 | 0.002568
Cs.Sb.T 1.6-2.4
(Cs,Sb,Te) ( ) 5 0.610 1.14 i 0.00182 | 0.000748
Br-90,92 16

6 0.230 3.01 I 0.00066 | 0.000273
Kr-93 15
(1-140 +Kr?) 0.5 5 cf. B v i

(Br,Rb,As +?) 0.2 6 i
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3.6 Nuclear Fission

» The Energy Released in Fission

Q

Q

200MeV

Emitted and Recoverable®energies for Fission of 23U

Form Emitted energy, MeV | Recoverable energy, MeV
Fission fragments 168 168
Fission product decay
B-rays 8 8
y-rays 7 7
Neutrinos @— -
Fission neutrons 5 5
Prompt y-rays 7 7
Capture y-rays - 3-12
Total 207 198~207

Neutrino
Zero

s

12MeV
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