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1 MeV = 10°% eV = 1.602 176 462 (63) x 10713 J (3.1)
00000000000 0000000000000000000 [1]
1 MeV/c? = 1.782661 731 (70) x 10720 kg (3.2)
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000000000
u = 931.494013 (37) MeV/c? (3.4)
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0000000000000000000000 m,0000000 m,[1]000000
00000 mgOO [2]0

m, = 93827200(4) MeV/c2 = 1.00727646688(13) u
m, = 939.56533(4) MeV/c> = 1.00866491578(55) u (3.5)
my = 938.78298(4) MeV/c® = 1.007825023(55) u
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mn, —m, = 1.2933318(5) MeV/c? 56)
3.6
my, —my = 0.782354(2) MeV/c?
oooo0 meO
me = 0.510998902 (21) MeV/c? (3.7)
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B(A,Z) = Zmy + Nm, — M(A,Z)  (N=A-2) (3.8)
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Mass Excess
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AM(A,Z) = M(A,Z) — Au (3.9)

OJO0000000000 massexcess O OOODO

AM(A,Z) = Zmp+Nm,—B(A,Z)— Au

(3.10)
= —B(A, 2)+ Z (mu —u) + N (my, —u)

oooo
my —u = 7.28897 (5) MeV/c? (3.11)
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my, —u = 8.07132(5) MeV/c?
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031 000 A=560 570000

Z AM(56,Z) B(56,7Z) B/56  AM(57,2) B(57,Z) B/57
20 Ca  -13.237 449584 8.028 7120 451539 7.922
21 Sc  -25.467  461.032 8.233 21.387  465.023 8.158
22 Ti  -39.132  473.914 8.463 34558 477.412  8.376
23V -46.239  480.239  8.576 44376 486.448  8.534
24 Cr  -55.280 488506 8.723 -52.393  493.682  8.661
25 Mn  -56.905  489.341 8.738 57485  497.991  8.737
26 Fe  -60.601  492.254 8.790 -60.176  499.900  8.770
27 Co  -56.035  486.905 8.695 -59.340  498.282  8.742
28 Ni  -53.900  483.988  8.643 -56.075 494234  8.671
29 Cu  -38.601  467.907 8.355 -47.305  484.682  8.503
30 Zn  -25.728 454251 8.112 -32.686  469.281  8.233
31 Ga 4741 432482 7.723 -15.901  451.713  7.925

OO0 MeV
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Weizsacker 000D 00000000 OOOOOOO mass formulal [5]DDDDDD
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Bl = —by A (3.12)
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Ey = 47 R% (3.13)
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By = Amr o A%3 = by A3 (3.15)
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Coulomb 0000 00 Coulomb energyU
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-1 dr pg dr’ A7 R3
By = // po‘r_pi po—g—=¢ (3.16)
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2(Z-1)e26 1 3e2Z2(Z-1
py= 2D 61 _ 3 2 ) by Z2A-13 (3.17)
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N — Z\?2 A—27\2 A—27)2
E4:c< > A:c< T > A:bsymg (3.18)
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Es = A(A) = 0 Z+N=00 (3.19)
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B(A,Z) = by A 0000000
— by A2/3 0000000
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(A—22)?

— by ——— L 0000000

A
— A(A) ooooon
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byot = 15.56,  bout = 17.23,  boou = 0.697, by = 23.29 (3.22)
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3.3.3 0000 shell effect

Weizsacker UD U DO DOUOOD0OD0OO0OODODOOODODODOOODODOODODODOOOOOOD
ggobbobobooooboboboobbuooobobboobobOo 3ebbooooon
gobboobooobobooobuooboooobbooobboobbooboooobo
OO0ooooo A=90,140,2100000000000000000000000O000ODO
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AE(A,Z) = B(A, Z)qnn — B(A, Z)qppp (3.25)
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