Nuclear Shucture ﬁr fm jfa&'&ﬁ_

gajf Znée.f Ocf 7 5002

1. Mo¥ivation
_E Status o}f pre.rcnf +theoties |
_ZZZ, Covarrant .Dnsﬁg; Funchonal 72:.-#:;7

?ﬂ.l: rin J Cerrg,eq_ﬁbus

IS Iy

New P‘tnnmruﬂ, -{fur fwn .Slfa&'&fl_c,
* Qutnc‘u‘né 0{ J‘fvfn-arﬁif

o Newbon nkins
¢ Newkon hales
Vi. Beyond mean 7(;;(.{
i, Cxcided states
Vit, Conclusions and outlook



.NN - Saﬂering Dalo

nown r&lyms/ \da.‘w Anala& S

:Bonh, 'Par-'s, Araonhe. >
LT

: . wn- potenhal
(. 2-5013 LS, Tensw...) rel. Bo potewha

\H' non-rdo.l-. :anckm U’ : red. Brt:cknel"
p S - e iy 3
ip;+ig(?)'? | \i-f_‘ " s(p+V)
W G(p+V) -2m + V+S
Kinemahcs:
-3
EK = oo ' E:h = VFZ'HH)
Dynamics: o
J GmiCcS \J‘(r) S('r) ,(V, V)

$s ,(g’lz)



comparison of mass model predictions

4]

model differences (MeV)
o

(:ﬂ
s

{;} exp95
LZe76
— ComKZ
Tachi
JaneM
—— MassJ
Pears
— Duflo
Mol95
— MSw94
DZu85
— GHT76
DZu10

40 | 50 60 70 80 90 100 110
N (Z=50)
MISTRAL Collaboration

CSNSM-Orsay




Ab-initic caleulations

Urbana, - Arjanne. (grunr fmu"m Monve [&p(g}

Tuscon - Livermore (Mo~ Core Shelt Mode?)
Secflte

Nen-relotivistic
NN gnd  NANN ﬁms
A< o, .

Shell- Model  Colewladons
5#aséourc? -Madrid  { comeshons! Loncsos 10 4
Tokyo ( Monde Curle Shell Muddet) 107
Meduet - Delarare ( Renormalizedion Sroap) 1O 4
Vassugona. ~ Yele ( Pavkitow Fanchion )

Limiled ApBees (sd, pf,.. ¢ )
eﬂuﬁn inferachons , mowopole Fq,rf
Cenfer of mass problem

Conh'h&hm ﬂdﬁ kﬁd&é




Mean - Field, - Methods (8 #u#u Field Theories )
( Dtust'-l: ~Funchonel - Theorics )

Nilsson - Shuknske (Mic -Mac)
Descly~oep. Horkee -Fok  (Skyrme , Gogny)
Relakivishe Mean Trclol

thwrsa,.
masllg ‘”‘f? grumdsia/f_s
Specific ancted stafdes

Enxtencions @ﬂm[ Mo tis -hebal,

Clusle Models
ﬂ%omaéa. Models ...

All these 4heories confain fl.ammo/ayfka( /baramkr.s.‘ ‘




The general concept of mean field theories is:
= (V|H|¥) = (D|H.s¢|D) = E[4]
(density functional theory of Kohn and Sham)

Mean field and the effective interaction:
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This concept is very general. It allows:

e coMelations (e g. Brueckner) in H,;;
® symmetry restauration ﬁf-j-f —> }E‘If}"t_;-fﬁ’f
e coupling to vibrations H,rp — H,pp(£)

e dynamics in time-dependent mean field theory (RPA)

= A{g@.. GIf
<blyter y® 19

A
= 2 1o (<P

VO
%
=
S

I



':Dgterminakov: of H » 2

o  Sthubinskl : E(p) Eom(B) + SEL(B)

"4
<¢| T + r{O + tc,th*“‘t"f ¥ UOVL:|4)>

E[?,Ta ’zl g: 3”,"1"]

N

® :DCnSiJa Funchienals : E [g‘)]
(Sk&rmh 303“3)

n

o Relahvishc Mean Feld
Sl Y, 9w, 9]
< E[g,]

A

A
Saﬂ(?-,:') = Z lmh(;))(mh(#’)l



Limith o{ Mean Heldl T'ueo,j:

i)
S
o Level crossinas /\sz hla) s o |(k,> + |¢a>

dicbakc o adicbele 4

(A
- 6en (3 = (14)164)
° DiSSiPG.'l—:M\ ond :.Da.mping_
Widd of GCiont TResenances

Meaw Telds wHh imaginary parks T

a

A
@ 'Rc?‘m oA Phese-Traveiteons: —\\
Collepse of RPA o




Physics of
Radioactive
Nuclear
Beams

[T T ST




N TR 4
WLY reLaLWSHC . Expcrimenh.l kints.’

¢ Success of el. Brueckner Theory E/A | €

* Large Spin-orbit in muclei (with prope sigs) magic numbers

o Weak (sospin depenolemce of Spin-orbit isolopic Shifts

o Pseudospin Symmehl) ( ginocdnio 1987) Single parhile stwcure ()*W's)

(Chival Samme}rb )
e Relohviskic sahuralion amechanism (?5*9)

® Nuclear mognel—ism= magneh‘c f'rnomtn*S

moments of Inerha.: f
l‘nt.‘omprcssibil&la of mucl. ematter

¢ Simplicily and elegance !
[

Non-relabvishe kinemahcs .



Conclwsions
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