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Of course also the exhange of nucleons is important-TRANSFER J @:
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The model - transfer

The exchange of nucleons is characterized by the presence of
channels that are weak but very numerous. The transfer process

is governed by:
@ a matrix element of the form:

Mar ~ [ REGL VAP DR~ 7) oc e

Where V, is the shell model potential binding the nucleon to
the projectile or target (post/prior simmetry). The range
parameter s, is related to the binding-energy £ of the nucleon

1
Faf = 71 [2mo(—Ex) ~ 0.6fm
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The model - transfer

@ Optimun Q-value conditions:
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The model

GRAZING

The time evolution of a heavy-ion reaction is described by the
following system of coupled equations :

’hc Z < 8‘ /nt‘Oé > Co((t)eh(Ed Eo)t+i(63—0a)

«

iTW(t) = (Ho + Hine)W(t)
W(t) = > c(t)uger oot
B

where 1, are the channels wave function
(asymptotic states)

Ya(t) = P2 (£) A1) R

A. Winther Nucl.Phys. A572 (1994)191, Nucl.Phys. A594 (1995)203
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The potential (frozen-density, diabatic)

Vbt ReBrB2t) =V (7 N, 2, NoiR, By,By.err) + M(A;) + M(A,) - M(Pro]) - M(Targ)
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“’ Reontact 29

s

Vadiabat (R:B1:B2:1--) = Mycsy (R B1.B3.1.-..) - M(Proj) - M(Targ)

Time -dependent driving potential has to be used

_ tint tint
V() —Vdsab(ﬁ)'exp('m) + Vad@ﬁ)'[ l-exp(-ﬁ)]
Treax ~ 1021s B -

~~ //
the same degrees of freedom (& =R, 0. @y, 5, By, By, nz ) !
All forces, F,(1)=-0V/0%,;, are quite smooth

Borrowed from Valery Zagrebaev (IRIS10 Workshop, March 2010)

()
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The actinides (Cm target)

PHYSICAL REVIEW C VOLUME 33, NUMBER 6 JUNE 1986

Production of cold target-like fragments in the reaction of **Ca + 2*Cm

H. Gaggeler,* W. Bruchle, M. Briigger, M. Schidel, K. Siimmerer, and G. Wirth
lischaft fir D-6100 , Federal Republic of Germany
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The actinides (Cm target)
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The actinides (Cm target)

#4.48cq +¥8Ccm (E,=5-7 MeV/A)
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The model

The °Zr42%Pb system

907, +208py,

E,,, =560 MeV
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The °Zr42%Pb system
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N-rich
.

Toward heavier then target nuclei

What we have seen up to now concern stable projectile. To
populate heavier then target nuclei besides:

@ proton stripping (-1p)
@ neutron pick-up (+1n)

(these reactions populate nuclei with larger Z but smaller MASS)
we have to OPEN also the:

@ proton pick-up (+1p)
@ neutron stripping (-1n)
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Bindind energy

CHART OF STABLE NUCLEI
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The Xe + 2°®Pb reaction at E_,

The population of projectile-like
fragments (corrected by evaporation of

the light) 7 .

AZ

For stable nuclei the Qo (N, Z2) is
such that only:

- proton stripping (-1p)

- neutron pick-up (41n)

are possible.




The Xe + 2°Pb reaction at E_,,, =700 MeV

The population of the target-like fragments: |
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144% e versus *8Ca
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proton stripping

neutron pick-up
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64Ni + 248U and 825e + 248U




Xe-like ions Z=34
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86Kr + 16°Er collision at Et = 464 MeV ( Coulomb barrier = 260 MeV )

A Gobbietal., 1979
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136 +208p},
Ecm. = 450 MeV
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V.l. Zagrebaev and W. Greiner Phys. Rev. C (2011) 044618
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