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Deep subbarrier fusion hindrance
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Deep subbarrier fusion hindrance

J.R. Leigh et al., PRC52(°95) 3151

TABLE II. Fusion barriers and the diffuseness parameters of the
nuclear potential obtained by fitting high energy fusion cross sec-
tions using a calculation with a single barrier. The values of By, and
a are correlated; columns 3 and 5 indicate the ranges which in-
crease the ¥° values by 1. Higher values of B, correspond to lower

values of a,

Reaction B, (MeV) a (fm)
Hem + %0 61.10 0.05 0.84 0.03
em + "0 60,68 0.07 0.92 0.04
14gm + 0 59.85 0.08 1.05 0.04
1349m + %0 59.40 0.05 1.10 0.04
iy + 180 6%.90 0.06 .11 0.0

See also

J.R. Leigh et al., PRC47(°93)R437,
J.O. Newton et al., PRC70 (°04)024605

“surface diffuness anomaly”

103 i ' 58| ' [ ' [ '
E NI+ TN
10
10"
0
10 —— 4=0.65fm
q — a=10fm
10
2 //
109 95 100 105 110
E  (MeV)
c.m.

K.H., N. Rowley, M. Dasgupta,
PRC67 (‘03) 054603
J.R. Leigh et al., PRC52 (°95) 3151



Deep subbarrier fusion hindrance
the first measurement from ANL
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Potential Energy

Two-Body Region

Touching
.4 Point

Center-of-Mass Distance r
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the sudden versus the adiabatic models: 4Ni+%4Ni

the sudden model
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Both models reproduce the data equally well.



S-factor maximum
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S-factor maximum

S(E) = EUGQW(’O—’OO)
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S-factor maximum
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S-factor maximum S(E) = [Ec]e?™(1=m0)
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large L(E) — a positive slope of S(E)



two-potential fit
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two-potential fit
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two-potential fit
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two-potential fit
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A simplified adiabatic model

Fusion cross section
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Fusion from a viewpoint of open quantum systems

deep subbarrier fusion fusion for SHE
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many-body dynamics after contact
— 0pen quantum systems
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Fusion from a viewpoint of open quantum systems

classical mechanics
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w
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gquantum mechanics
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Fusion from a viewpoint of open quantum systems
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Fusion from a viewpoint of open quantum systems

Caldeira-Leggett model
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Application to heavy-ion fusion reactions

time-dep. wave packet approach
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fusion cross sections
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Q-value distribution
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the next step: a comparison with the data



Two-Body Region
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Summary

deep subbarrier fusion hindrance
— dynamics after touching

Potential Energy

— coupled-channels calculations with many d.o.f.

v" an efficient truncation scheme
v" application to 1°0+298Pp
v role of energy dissipation
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the next step: a comparison
to experimental data













