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E FMD - Hilbert Space

Fermionic
Slater determinant

Antisymmetrization
Q = A O1 da /\‘\
[ antisymmetrized A-body state

M olecular

single-particle states ~—
< (X b)?
Xq = Gexp 24 i

[J Gaussian wave-packets in phase-space,
spinisfree, isospinis xed

Dynamicsin Hilbert space

L T spanned by one or several non-orthogonal Q®
X

shell-model, clusters, halos, JM = i Pﬂﬂ » pP=0 Q(a)

variational principle ¥ Q@=fq?®: =1 Ag .«
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E Nucleon-Nucleon Potential

E ectivetwo-body interaction

[] correlated 2-body interaction AR = CYH C = T + Vycom
treats short range repulsive and tensor correlations

[] additional small 2-body correction (momentum-dependent
and spin-orbit) to make up for 3-body forces and
long range tensor correlations

[] t correction term to binding energies and radii of
closed-shell nuclei

[] altogether a 15% correction to the ab-initio Vycowm

160 and “°Ca are not

@ shell nuclei !
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Projection After Variation (PAV)

[J mean- eld may break symmetries of Hamiltonian
[] restoreinversion, trandational and rotational symmetry
by projection on
parity
linear momentum
angular-momentum

[] projected state

Variation After Projection (VAP)

[J e ect of projection can be large
[1 perform Variation after Parity Projection PAV

[ perform PAV by applying constraintson
radius, dipole moment, quadrupole moment or
octupole moment and minimize the energy in the
projected energy surface (GCM)

[ perform true VAP

P=31
L 2

PP:(Z E d®*X expf i(P P) Xg
2J+1

I:)‘Ii/IK_ g 2 d3 DI?AK( )R()

Q;JM;K =P Py P° Q

O
Il
NI=
|
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[J most general projected state for multi-con guration calcu lations

X N—
JM; = kia P Py P70 Q®@

Kla

Multi-con guration calculations

HJMn =E JM;n

[J diagonalize Hamiltonian in this set of honorthogonal projected intrinsic states

X

X —_
— Eg Q(a) P\I]< @ pP=0 Q(b) C(n)

Q9 HPL P QP

Kb
K’b Kb

[ energy levels E] and eigenstates J M;n  describing nuclear many-body system

X —_—
IMin = ) P PP QP
Kb
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V/PAV

PAV

E [MeV]  rearge [fM]  B(E2) [€fm’]
V/PAV -81.4 2.36 -
PAV -88.5 2.51 36.3
Multicon g(4) -92.2 2.52 42.8
Multicon g(14) -92.4 2.52 42.9
Exp -92.2 2.47 397 3.3
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—_ . 12C
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-75 |
— — —_— " 4
S -80 | — o e— r— T
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E 12C  excited 0" and 2* states

0 state

05 =071 05 =050

Multicong  Experiment
Ep [MeV] 92.4 92.2 ol ) 12~
I charge[ fM] 2.52 2.47 - — "
B(E2)(0; ¥ 2}) [¢*fm?] 42.9 397 33 _75 |
M(EO)(@* ¥ 0Z)[fm?] 5.67 55 02 — 2 —_— .
_ 0 r . —2L

Frms(07)[fm] 2.38 s -80 | —_— L — 2
(rms(03)[F] 3.42 e —_ o— 1
Frms(OF)[F] 3.85 i — .

-85 | 0" e
rrms(27)[fm] 244 X .
rrms(23)[fm] 3.64 - — 2" e
rrms(23)[fmM] 3.63 —90 |
Q(27)[efm?] 5.85 o o o
Q(23)[efm?] -23.65
Q(2§)[efm2] 5.89 -95 | Multiconfigh4l Multiconfigh14L Experiment
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g C(ee€)°C

Ex = 7.65 MeV
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0.00

= Experiment
- = FMD
—— a-cCluster
—-—“BEC”

r [fm]

BEC formfactors: Y. Funaki et al. EPJA 28(2006)259 and pri vate communication

calculate formfactors,
center-of-mass treated
properly, formfactor isa
A-body operator
X
F(aq) =

g elq (Xi X)

compare to experiment
in Distorted Wave Born
Approximation

-cluster and BEC
calculated with mod.
Volkov interation

M. Chernykh, P. von Neumann-
Cosdl, A. Richter et al. submitted

to PRL
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dipole and quadrupole constraints
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intrinsic densities of VAP states

Q

radial densities from multicon guration
calculations
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E Helium | sotopes
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Exp: Ozawa,Suzuki, Tanihata, NPA693(2001)32; Raman,Nestor, Tikkanen, Atomic Dataand Nucl. Data Tables 78(2001)1
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