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Strutinski Potential Energies vs Deformation
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Fig. 2. Potential energy as a function of the deformation parameter & 5o 32 ¢

for 172Yb calculated from the Nilsson diagram by means of the Strutin-
ski procedure (black circles). The continuous line represents the liquid-
drop energy.

Fig. 3. Same as fig. 2 for 1340s.




Level densities vs Deformation
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Fig. 11. Natural logarithm of the deformation probabilities (see text for details) for different
excitation energies for 172Yb. The labeling of each curve is in MeV.,




Motivation:

Structure of deformed objects

oblate

prolate

Deformation landscape of nuclei

Fission
Saddle point

Fission isomer/ Land’s end

Superdeformation

Stationary point:

=—> Fission spectroscopy
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Fission barrier Bf: mass of saddle
M.=M +B
Pairing (A,) S 83 !

shell corrections (Ay,.;)
single particle level density (g)
Cor%gruence Energy (Wigner term masses)




Is there Collective Enhancement? ( Rotational?)

Check with Fission to Neutron competition

I, o Pl — Dby )

FN P (E _ BN)

No evidence of enhancement down to 3-4MeV above the fission barrier.
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Complex fragment emission

at the 88-inch cyclotron
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Shell corrections for Po
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Fission barriers
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Level density at the saddle

e Studying the
surface area
dependence of the
level density

parameter a

Toke & Swiatecki, Nucl. Phys. A372, 141 (1981)

Isotopes | afa, | estimate
Os 1.062 1.095
Po 1.028 1.079
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F2 is the surface area in units of a sphere




Rotational Collective Enhancement ( a “modest” suggestion)

1. Pauliprinciple enforces “ rigid rotation”

> >0 0> 0> 0>
€QP < Q<P <P <0<O
> e>60>6>0>60>

I=0 E=0 I=2nm E =nng=

2e20m

= I =2o0om’
235 g



0.50

0.00

L1
0.0 02

| 1 I |

! 1
04 06 08 1.0 L2 .4

I/1¢r

Fig. 5. Various shapes of the yrast line for various models. The dashed line corresponds to a rigid
moment of inertia. The thin line corresponds to a d-distribution in spin projections. The thick line
corresponds to a rectangular distribution in spin projections.
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....Rotational Collective Enhancement( a “modest” suggestion)

2. Theresultingangularmomentum | has the classical phase space

dl dI dI w
P(D)=4r— ]3’ “= (A7) 1163{[
h 1

for sphere

3. Deformation can be accounted for by Seﬁ‘ = (S 3.3
It automatically lowers yrast line

Quantum rotation can be obtained by
mixing intrinsic yrast states which have
already the almost right energy and
angular momentum.

R

sp

A

The enhancement is purely “ classical”
and due to the lowering of yrast line
with deformation.

Conclusion: No collective Enhancement !!!! ( perhaps)
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Fusion cross sections
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1500 | N
~ e Useful to make the Bass
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Summary of parameters

inal
Parameter Name Nomina ¢ 6 Po
value
compound
. . . Bmacro'
Fission barrier By Ao nucleus data
shell
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Old vs. New analysis

e Assumptions: old
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Fusion cross sections
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E/A = 18 MeV ¥¥La + 12C
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Systematic data sets

* Precision data
e High purity targets
e Parts per billion
uranium
e High purity beams

Year Reaction Compound Nucleus
1997 3He + 182184,186\A7 185-187,189)g
1997 3He + 206208Ph 209-211P,

1999 SHe + 24Pb 207Po

1999 d + 204,206-208P} 206,208-210B

1999 4]{e + 204,206-208Ph 208210212,
2000 p + 204206:208Pp, 205,207-209B

2002 3 e+192,194-196,198 Pt 195,197-199,201 g
2002 4 {e+192,194-196,198 Pt 196,198-200202H g
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Old vs. New analysis

e Assumptions: old
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Test: ground state shell correction

Moretto, et al. PRL 75, 4186 (1995)
T T T

] Indlividlucl fit |
e Do, Bi, Pb, Os chains S ]
e “QOld” fits (single = L i
system, first-chance f: q0k +
fission only) have ] +
large errors: £2MeV 15 Lol
e “Local” measures of L
shell o ewm
e “New” fits: tens of g “6p =0 i
keV j_: _
R Global fit
MR ]
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