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o MCEF process

e a competition between evaporation and fission

@ Weisskopf model

o calculation of probabilities of particles emission

o Dostrovsky model

o calculation of level density parameters

@ Bohr-Wheeler model

o fission
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@ Relative probability of emission of two particles ¢ and j:

Weisskopf

Fi l; a]

T %(E )alewp{Z[(al E;)z — (a;E;)z]}

a; and a;j : level density parameters



Weisskopf model

Level density r B 1 )
K Vi i\ a5 £ 1
parameter — *(E):J‘WCP{Q[(%EUZ - (ajEj)z]}
i

Lj REEd]
am
Weisskopf "}/Z = —_—
w2h3
@ g : number of states for the spin of particle
@ g=2 : for neutrons and protons

@ g=1: for a-particles
@ m : mass of particle ¢

@ my R mn

@ ma ~4dmp
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o g =2 : for neutrons and protons

Weisskopf @ g=1: for a-particles
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Weisskopf

Weisskopf model

Ly

r; vi  E; aj 1 1
= *(E)fEJCP{?[(aiEi)Z —(a; E;)2]}

e =1 and Jo =2
In Tn
4
@ For proton emission:
r 1E,. a 1 1
R = (GO e 2laEy)t — (anBn)?
@ For a-particle emission:
r 2E, ., a 1
= a)(_n)exp{Q[(aocEa)z - (anEn)

E:(En Qo

I}

3}
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Dostrovsky model

Level density r,

parameter r = (7)( )ewp{2[(apEp)2 - (anEn)2]}
n ap

T'o 2FEq 1
e (7)( )exp{Q[(aaEa)Z — (anEyn) 2]}

Dostrovsky

@ an,ap, aq : level density parameters for neutrons, protons, alpha particles

ap — a—l(]. — CLQT)

A A-27,

ap = a_3(1+a4T)
o a—5(1 -7

@ a; to ag : fitted parameters
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parameter @ Level density parameter for neutron emission:

an = (0.1344 — 1.21) x 107442 MeV 1

@ Level density parameter for proton and a-particle emission:

old formula

aj = Tjan

@ where:

Ty =Tq =1 - ap = Ay = ap,
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b, an 1 1
—)(—)exp{2[(apEp)2 — (anEn)2]}
n ap

Eq ,an 1 1
T = (Ein)(g)exp{Q[(aaEa) 2 —(anEn)2]}

old formula
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Level density r,

parameter it
I ( )(

" Yerp{2l(apBp) 2 — (anBn) 2]}

T'o 2FEq
e (7)( )exp{Q[(aaEa)Z - (anEn)2]}

n _ an _

old formula ap aa
I
r E, 1 :
12 = (P )eap(2l(ay By)¥ — (an )1}
T, 2E, 1 1
= (?n)exp{Q[(aaEa) (anEn)2]}
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should not be omitted!



Level density parameters in the new formula
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@ For proton emission:

new formula

= (G ern(2l(apEy):

@ For a-particle emission:

) ep{2l(aa o)’

=

— (anEn)?]}

— (anEn)?]}
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Do (o) (anBn)])
I 2E, i 3
Lo (o]0 )}~ ()

r, B a : !
= (G Geap2l(apEy)z = (nBn)?])
L (2 e {al(aaa)t — (an )]}
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Test done on CRISP
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@ Projectile : proton

@ Initial Energy : 1000 MeV
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@ Comparison of CRISP results:

@ new formula: @ o0ld formula:
o, r,
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@ Comparison of CRISP results:

@ new formula: @ o0ld formula:

T/, LJr,

Results
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170 180 210

@ Solution:

Averaging over the whole data for each mass number
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output-Gp.xls");
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@ 39000 points:

— old formula

— new formula
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@ 71000 points:

— old formula

— new formula
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