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Structure of Atom &Nuclear

(JRFERFZDEE)

. °'° Nuclear model by N.Bohr

' ~1915
A ( )




Weights & Dimensions(KESEEX)
amu m,

(atomic mass unit) (gram)
nuclearof |12 9.1
carbon X 1028
proton 1.0073 1836.1
neutron 1.0087 1838.6
electron 5.49 X 10* 1

Radius of Nuclear

R=r, A3

r,=1.5 X 1013(cm)
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Nuclear / Metal Crystal
([RF#%. EEfEm

Al (aluminum)

Nuclear Radius of aluminum

(RFBEDRKES)
R=1.5 X 1013 x AY3 (cm)

= 4.5 X 10°(nm)

onstant of Al metal

X\




Nuclear Reaction (3% & Jit:)
reaction of radiation with nuclear(JR % ERETHED K I)

charged particle : electron, proton, alpha particle
neutron

neutron reactions(T4¥F D &I ) -

no electric charge

nuclear:(+)

elastic scatter —

in_elastic scatter \

absorption capture(n,y) V=

(n,a),(n,p),....
fission
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neutron reactions

(PTEFDRIE)
neutron emission (AT FRH)

change of neutron energy, direction

neutron capture (14 FiH1E)
no neutrons after reaction
(n,y)

(n,p),(n,a)

fission (#% 77 &H)
multiplication of neutrons

neutron energy, direction(isotropic)

transport of neutron (H 14 F&i1X)
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Neutron Reaction Cross Section

(FRTEF I s BT T A8

O —

nuclear radius(simple model by experiment)
R=1.5 X 101 X A3 (m)

U-235
A =235 ——i
R ~ 9 X 10715 (m)

S ~2.5 X 10"28(m2) E—

unit of reaction cross section
barn : 1 barn = 1028 m?
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Evaluated Nuclear Data File

(FE@F =T —3277AIL)

Nuclear Data (7 —%)
Nuclear Structure
Half-Life
Decay Scheme
Cross-section

Use (FI|A)

Industry : Nuclear Reactor, Fusion,
Nuclear Conversion
Nuclear Medicine, Physics
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From Measurement to Application

GAIET—2DOITEFIRA)

Experiment/ Evaluation
Measurement ENDF=JENDL=ENSDF

EXFOR - NRDF il

Data File .

Data Processing NJOY
Computer
Theory k k Kk 3k Program
Nuclear Model
Utilization

Input Data
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Diffusion Calculation
Transport Calculation




Evaluated Nuclear Data File
(ENDF)

ENDF : Name of Format
: Name of U.S.A. _Library

ENDF/B-IV.8 2001.10 U.S.A.
JENDL-3.3 2002.5 JAPAN
JEFF-3.0 2002.4 NEA




ENDF
(Resonance Parameter of 2/Al)

1325000

1.302700+4 2.675000+1 001 01325 2151 1

1.302700+4 1.000000+0 001 01325 2151 2

1.000000-5 2.100000+5 12 0 01325 2151 3

2.500000+0 5.098000-1 003 01325 2151 4

2.676810+1 0.000000+0 0 0 42 71325 21515

3.475000+4 2.000000+0 3.002300+3 3.000000+3 2.300000+0 0.000000+01325 2151 6
8.729990+4 3.000000+0 1.093110+4 1.092900+4 2.100000+0 0.000000+01325 2151 7
1.421000+5 3.000000+0 1.749510+4 1.749000+4 5.100000+0 0.000000+01325 2151 8
2.020000+5 2.000000+0 1.100600+4 1.100000+4 6.000000+0 0.000000+01325 2151 9
2.816000+5 3.000000+0 1.300270+4 1.300000+4 2.700000+0 0.000000+01325 2151 10
3.867000+5 2.000000+0 1.602900+3 1.600000+3 2.900000+0 0.000000+01325 2151 11
4.895000+5 2.000000+0 6.968700+3 6.960000+3 8.700000+0 0.000000+01325 2151 12
2.676810+1 0.000000+0 1 072 121325 2151 13

5.903500+3 1.000000+0 1.773000+1 1.700000+1 7.300000-1 0.000000+01325 2151 14
1.197500+5 2.000000+0 2.704900+3 2.700000+3 4.900000+0 0.000000+01325 2151 15
1.586000+5 4.000000+0 4.200600+3 4.200000+3 6.000000-1 0.000000+01325 2151 16
2.237000+5 2.000000+0 8.989600+2 8.980000+2 9.600000-1 0.000000+01325 2151 17
2.571600+5 2.000000+0 1.572000+1 1.500000+1 7.200000-1 0.000000+01325 2151 18
2.936000+5 2.000000+0 2.500220+4 2.500000+4 2.200000+0 0.000000+01325 2151 19
3.148000+5 1.000000+0 1.100560+4 1.100000+4 5.600000+0 0.000000+01325 2151 20
3.758000+5 2.000000+0 2.503600+3 2.500000+3 3.600000+0 0.000000+01325 2151 21
4.250000+5 2.000000+0 4.104800+4 4.100000+4 4.800000+1 0.000000+01325 2151 22
5.280000+5 4.000000+0 1.000790+4 1.000000+4 7.900000+0 0.000000+01325 2151 23
5.700000+5 3.000000+0 1.971000+4 1.970000+4 1.000000+1 0.000000+01325 2151 24
5.870000+5 2.000000+0 1.903000+3 1.900000+3 3.000000+0 0.000000+01325 2151 25
2.676810+1 0.000000+0 2 0 12 21325 2151 26

3.670000+5 5.000000+0 5.004700+3 5.000000+3 4.700000+0 0.000000+01325 2151 27
4.780000+5 2.000000+0 4.965500+3 4.960000+3 5.500000+0 0.000000+01325 2151 28
1325 2 099999




Fission
(3% 4)34)

neutron:(n)
U-235 fission

\ (nuclear) product
Fission (FP)

&

Fissile Nuclear
U-235

Pu-239 < U-238+
U-233 < Th-232

Production of Tt




Fission Products(FP) & FP Decay
(A RFEZRDR T DRRR)

|

1 T AR




Fission Neutron

(P HTHREIT HHHEF)

Number of Fission Neutrons (v) : 2.5 = 0.1

(A EHTTTLAHFMEFDEZD)

uranium-235 fission by slow neutrons




Criticality (E& 5%

(Reactor Core)

fission
product
(FP)

fission
product
(FP)

U-235
(nuclear)




