§t5hf:’§ﬂﬁ

O O+DRELNERTED, ELVSHIZONT
O+ DREIXRERERTIEEEEL TLVELDIC,
intringicEERR TIEIEHBLTLNSELNSZETTM?
FhHhHBICE->THRTESLEDILETLEM,
ﬂﬁ'@%fﬁ/\fﬁbf:o

O FEEERCOVDTORASADREDER)
) FERREZ1IHTRERORBEREHICHMUIE.
3O TN D TRAMFETOFEREH OIS
EDETLEA RBICEIBDONMMRTEERATL

=) T KEEHOHEXIE. BROFEXITIH?
FnELHEERRIBEOFERXITTN?
BT ETIVRIICEZ-EEICIT.
particle=filF. hole=RPFOEZEMZELVIGZDHB/NDER L%
MYANTW =0T, BOBRICEITII3RTHIZES KD IHEE
PRERL TEZ TLNM=D T,
REOREBEHBOEENBRAFWICELONAET,



HEonf-EfE(DDF)

O F—nrRFY=HYVIZONT
D 3 JLRR R R DR E AN =X LILEELENS S ETEAS.
OB, B0+, 24, 4+ ELS"RE"H
T—ILRERR - RYDNZLEHDTTH?
O AIL—rERETaL—FERIZDONT
— @7 aL—kDIFSHFENB A,
FIL—FDIFINRELRFRLHHEDLETLT -,
[RFRZICKH>TEELEZFONELSDIIMIZEFLTNNSDTLEIN?
O chhroDHESHEERT
=) ESLT. whiEiKREBIZGiant resonanceH’HY .
LhvtEnEREKREBERC2+EDI?
BEEET IR FZEH DN, ENBVEELGZOMN?
24+ 04+ (FEREBZON? (3BAALENRABETTH)
EMBRTUINILDERE, VTILETITOREOXGERE
L5 —EREBEORADICEE LT EFHEHYMNILNTT,



Dear Kenichi,

working TDHF during my post-doc,
I am reading with interest your contribution to the special JPG issue
about the open problems in nuclear physics.

Could you please be more precise about your sentence

"The TDHF is insufficient for the description of quantum spectra of
low-lying states, however, because of its semi-classical feature''.

In which sense you write that the semi-classical nature of the model
prevents an appropriate description of the low-lying states ?

Is this because it is difficult to classically depict mixing phenomena,
like those responsible for the properties of these region of the nuclear
spectrum ?

| would be glad to hear something more precise.

Thank you and very best wishes,
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VII. Application to l"hysical Systems

A.
B.
C.

m O

F.

ZIBEANDBEALZL

J. W. Negele

Approximations
Qualitative features
Fusion

1. The fusion regions

2. Fusion cross sections
Deep inelastic scattering
Fission

1. Semiclassical approximation to induced fission
2. Spontaneous fission

Pion condensation

Spontaneous fission

sponds to two well-separated alpha particles. Thus, al-
though this schematic ®Be calculation plays a useful role
in demonstrating the feasibility of solving the self-
consistent tunneling problem and in developing tech-
niques for heavier systems, it has little direct physical
relevance.

\‘\J;‘q;;,w )

p

Semiclassical approximation to induced fission

#ZOREICER

uncertainty in dissipation of the order of the experimen-
tal effect, and the present practical restriction to axial
symmetry thus precludes a quantitative test of the
mean-field theory.
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T<2500 fm/c

T=5000 fm/c

AS Umar, JA Maruhn, N Itagaki, and VE Oberacker, Phys Rev Lett 104, 212503 (2010)
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Collective wave functions of 5D harmonic vibration
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Vibrational wave functions
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Oblate-Prolate shape coexistence in 72Kr

K. Sato and NH, submitted to NPA, arXiv:1006.3694

Shape mixing in collective w.f.
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Collective wave functions squared for 72Kr ,34Z ‘(I)IKR;(,B; ’T)|Q
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Oblafe PI"OIGTC Shape m|X|ng 'n 6853 Ji(3,7) —4[}2Dk(ﬂ ’})Hlll Yk arXiv:1004.5544

microscopic Hamiltonian: PO+P2+Q model
parameters adjusted to Skyrme HFB (SlII)
model space: 2 major shells (pf + sdg shells)
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Energy spectra
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Shape mixing properties

om
il O]
()

b1

v a 130

P
<«




Ground bands

000 TR S T T Exe &
3500t CHB+LQRPA - ] CHB+LQRPA @
> L
2 3000 |
> 2500 | e
()] ~—
& 2000 r g
< +
O ' —
E 1500 <
S 1000 | L
n
500 |
0
200 EXp .
CHB+LQRPA @
_ 10 M,/M, / (N/Z)
o
% 100 Mg >?Mg **Mg
Al
g 0.789 | 0.815 | 0.807
90
0'84><(>152 _
Opvg Mg Mg EXP, Takeuchi et al.
O L L I I L L L
30Mg: assume 3303 keV to be 4* B(EZQ\/Ig Niedermaier et al. PRL94 (2005) 172501
32Mg: Takeuchi et al. PRC79 (2009) 054319 32Mg: Motobayashi et al. PLB346 (1995) 9

34Mg: Yoneda et al. PLB499 (2001) 233 34Mg: lwasaki et al. PLB522 (2001) 227.



B FRtE D BN D EZLDIBE, prolate EoblateD 2D DB EHE M EHNDS. FCT

| FLOADIEE
g EhfE
CNBP | V=V, sin“3 NN
) ',-- . By 7=0
(d) 7=60
TARRE v
dﬂ&ﬁ/ <
£ e
( () 7=60" "
b) r=60"- |
Vel go° )
B r=0 =0
oblate

JE FRE

Oblate-prolatex FRDIBENSHREL T, MEIZIXZ O X FREL
EDEREERNTNSD, ELVSBRRANSERERT—2ZATLELD,




1

VI(3,7v) = 50(52 — 32)* — v 3% cos® 3y + v1 3> cos 3y + Cg/3°

9.5[MeV]
0.5 85
1.5
6.5
9.9
4.5
3D
2.5
1.5
0.0 : - §0.5
0.0 0.1 0.2 0.3 04 05 =5
B cosy
| 05 | 05 | | 05 3
' 04 | 0.4 1— 8.0e-4
03— 03— 6.0e4
02— ‘.,} 02 AR 4,04
o o 2.0e-4

0.0 Y00 ' 0.0 ' 0.0 ' 0.0 ' '
00 01 02 03 04 05 00 01 02 03 04 05 00 01 02 03 04 05 00 01 02 03 04 05 00 01 02 03 04 0.5 ®0.0e+0

(a) 01 state  (b) 21 state (c) 41 state (d) 61 state (e) 81 state

- o5 1.0e-3
| 04 | 0.4 8004
03— 03— 6.0e-4
027 | 02 4.0e-4
0.1 0.1 d ‘ 064

00 ., ) | 00 | 00 )
00 01 02 03 0405 000102030405 000102030405 00010203 04 05%00e+0

0.0 -
0.0 0.1 0.2 0.3 04 05

(f) 02 state (g) 22 state (h) 42 state (i) 62 state (j) 82 state



V(v) = Vysin? 3y + V; cos 35

o i

\ ' '
kS w [T o =
T T T T




Unified model of Bohr and Mottelson
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Particle-Rotor coupling ®TJL
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