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(A, Z) — (A,ZR) + (A2, Z2) +Q

Q ={M(A, Z)— 2 X M(A2, Z12)}c*

For 7=92, A=236
(1)Volume term : avA — 2a«(A/2)= 0
(2)Surface term : —asA” — 2[-as(A/2)"]=— a(2~1)A*
=— 171.0MeV < 0
(3)Coulomb term : —a:Z’A™" — 2a.[(Z/2)(A/2)""]
= —a2”-1)Z’A" =
(4)Symmetry term : —asy(N-Z)/A — 2[-as(N/2-Z/2)
=0
(5)Pairing term : depends on even-odd character A/2, 7/2

/(A/2)]
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/=0 Breathing mode  (not observed)
=1 Shift in center-of-mass

=2 B -, 1 -deformation

=3 Mass asymmetric deformation

I=even Reflection-symmetric def.
m=0  axially symmetric deformation

Shape Cross-section

B -deformation o
¥ -deformation o
Mass-asymmetric def. 2P @

Y:+ Y. deformation Q a

REQIR{L + & anYu(6.9))
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Simple case:  R(B)=Ro[1 + a:P:(cosO)]
P: : Legendre polynomial

surface energy: Es = Es’[l + (2/5)a’ + - -]
electrostatic energy: Ec = Ec’[1 —(1/5)az + -+ -]
Es’, Ec’ : spherical nucleus
deformation energy: AV =(Es — Es”) + (Ec — E¢”)
=(1/5)[2Es" — Ec] + =+
>0 (stable) if 2Es™>E¢’

<0 (unstable) if 2Es"<Ec’

Fissility parameter

Fissility parameter:
Ec’ electrostatic energy for charged sphere
x = =
2Es® 2 (surface energy for sphere)

Ec’= (3/5)(Ze)*/Ro= 0.7103(Z/A") , Re=1.216A"

Es’= 4nRs°Q = 17.80A . Q : surface tension

0.7103(ZYA%)  Z/A

2 X 17.80A™ 50.13
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Ty = 0.693/ A
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Saddle-point deformation : o= Tz 4—;{)”2(1—‘\7) o
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Po(x)= | | exp|- - :
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@ Neutron transmission coefficients
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T, (EJT) =1.£0T£. (Eq) &

Toa(EFm) = | ] T, (E-E)
n T pEe L now
En-§ I+h I3
+ I [g(A] (Bp=e,I') | 7 Ty (edde
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eGamma transmission coefficient

J+1 E
(A+l) o
T, (EJ) = E- [ e'p (E-e.,,I')de
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Level Density Formulas

e For spherical nuclei: (ﬂ?ﬁﬂi)

2J+1
wo?

p(E,J} =

w(B) exp{- d J:-l!

Tt
2

® For nuclei with axial and reflection symmetry: (mwﬂ-ﬁﬂ*;@l‘ﬂi’
EIExE M)

PulE,J) = L w(Elexp{- OO
/B7a, (E) 2 (E}

® For nuclei witheut axial and reflection symmetry:
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® For nuclei only with reflection symmetry : (ﬁﬂ**{l’ﬂw]’.)

1
P g E1)=p (B/T) x5

® For nuclei with D, -symmetry (Ellipseid) : (mwﬂ.ﬁﬂiﬂ;wm'
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