Nuclear Structure at Finite Temperature

" Statistical properties of CN and Shell model states
®" The transition between order and chaos

® The damped rotation



Bohﬂs
T Fusion
' . T
= : compound states
|
neutron deca :
1, N4 l |OL> Z X |
== . ”E n._= Y i | l
I ‘; :o_. : i |
101° sec Q\ . I U-l- + I
~ A s I Two-body |
- PO l l I Iw — m‘remc’rlonl
o — :
o —
mrutron energy (eV) /,/" l I — Vl_]; < I
I
E) = 0(0)exp|2(aE)"? n, p resonances.-
pUE) = p(O)expl2(af)! 2] N\ 1P resonance T ond .
’ oRE 7 WARM R P Y field
_,_;“"_ 10-15 sec VeryHigh Spin // mean-Tie
o IIX o //
F. F r-r-—-—~- .- -7 1
- r; AU /// | n p - n h s TGT eS |
- P &g |
d 5 P ! oo
» 5 b / - © |
b T as | .
//// /\/o'b(\b. I |
/// = I | > I
 —— M :
A 10 sec ' .
o+ L G | R I [ mean-field
30 - (shell model)

Spin [h]



P or n resonances
I'<d

NON overlapping resonances:
isolated resonances

behaving stocastically
(chaotic system)

1001»

501

N\

S Level spacing distribution

< of p and n resonances
1.0 | I
i POISSON NDE ‘I

1726 spacings 1Jr=1/2*

1U ~ 8-10MeV
'd~10 eV
T'=1leV

tion (b)

Total cross-sec

Eprojecﬁle

10 = k00 1900 (ev) 2000

& =170°

' ' «*re)s | gtprongly overlapping resonances:
>d _ gly Pping

Ericson fluctuations
(chaotic system)

e —»The CN is CHAOTIC

) S

<€
ol
o



| - 5 .
1Order and Chaos in classical & quantum mechanics

Order and Chaos are concepts well defined in classical mechanics,
namely for systems governed by Hamilton's equations

ORDERED Systems CHAOTIC Systems

" integrable * NON-integrable

= regular, periodic orbits " irregular, NON-periodic orbits
= predictable = NON-predictable

example: point-particle moving freely in 2-dimensions and reflected elastically from boudaries
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Quantum counterparts: Schrodinger equations in 2-dimensions for a free particle
with wave-function becoming O at the surfaces of the boundaries
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