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Production of doubly magic nucleus '°Sn in fusion reactions
GANIL expermment(Phys. Rev. Lett. V77, 2400(1996))
*Cr+>*N1 reaction at 5.1MeV/nucleon produce **Te(E_=92MeV at J=0)

%Te — Sn+odn with 40nb cross section.

Alternative method was suggested in ORNL
by A. Korgul et.al.(Phys.Rev.C77,034301, 2008)

*Ni+*Fe reaction at 240MeV produce "“Xe((E_=58MeV at J=0))

"Xe _ '"Xe+4n with ~1nb cross section.

15X e-"Te-'Sn o decay chain



Adiabatic and diabatic pictures of nuclear fusion

The Macroxojre Dyamical Model
Fviton of Two Nwilear Ligmid Dog,

T [ungcear Srtom Concept
Comservatim of Nuclear Indivadmalites

Flg. 1. Schematic illustration of the compound nucleus Hhrmation process within
the frammework of the MDM- and DNS-conceps.
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Examples of applications of the model
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Fig. 28. Calculated (solid lines) and measured |41] (symbals) isotopic distributions of products originating from the *Kr + 27Al
reaction at E; = 10.6 MeV/nucleon that are indicated in the figure.



Some results
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FIG. 2 Caleulated excitation functions for production of "Sn(l), '™Sn (0), '"80 (&), '™Sn FIG. 5 Caleulated excitation fnctions for production of 0Sn(M), 1018y (00), 1928, (a), 1098y,

(&) in indicated fusion reactions by on decay channels. (&) n indieated fusion reactions by eluster emission channels. See the text for the details.



Potential energy of DNS

U(R.Z,A,J) = By + B + V(R Z, A, By, B9, J) — [ By + ET34(J)].
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VIR, Z.A By, Bo, J)=Ve(R, Z. A, By, 52) + V(R Z, A, 1. Fa) +

Vv = /M(l‘l)ﬂz(R —ro)F(ry —ra)drydrs,
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where F(ry —rg) = (.’U[f-m‘”‘ﬁuﬂ + b1 — ‘””P:U—ru”}]é[rl — rg) is the Skyrme-tvpe density-

depending effective nucleon-nucleon interaction, which is known from the theory of finite

Ty ot aree [R] . Fl o R _F ' (N=Z ) Na—Fa) S
Fermi systems 28], and po(r) = p1(r] + po(R =1, Fiier = finee + finox NI N, T2 Here,
or(rq) and po(re). and Ny [Z5] ave the nucleon densities of, respectively, the light and the

heavy nuelet of the DNS, and neatron (charge] number of the heavy nuelens of the DNS.
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Here, a;=0.56 m and ap=a;—0.015|%| are the diffuse-
nesses of the DNS heavy and light nuclei, respectively (light
nucleus has small diffuseness), and Rpm:rgjﬁlg?n (g
=1.16 fm) is the radius of nucleus “P" ("' T"’). Deformed
nuclei are treated in the pole-to-pole orientation.



Nucleon exchange between DNS nucle1
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With the transport coefficients:
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Phenomenological approach:
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