« HAMEZERFEF R 2007/3/26aSB-13 A BHALKS:

XD e Bl R & 2T

Pairing anti-neutron-halo effect and nuclear deformation
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HFB in quasi-particle method

Hbasis
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b; : quasi-particle states, including information on excitations.

HFB in canonical-basis method

HEFB solutions can be expressed in the BCS form
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a; = / d*r (7, s) a'(F,s) : HFB canonical basis
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Exact when L a— %#b&%iS (Bloch Messiah thecn‘em)
One may neglect v? < 1 states to describe the ground state.
i.e., imax = O(A) < #basis to a good approximation

HARTREE—FOCK BASIS
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" HFB CANONICAL BASIS

h - Hartree-Fock Hamiltonian

h : Pairing Hamiltonian
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Nuclei:

Mean filed:

SIII force, spin-orbit and Coulomb excluded.

8< Z < N < 70, inside the neutron drip line

Pairing force:
ke =24im™1, pe = 0.32 fm™3, v, = —880 MeV fm®
B o

Cube with edge L = 2{1.202N)¥° + lD} fm,

mesh spacing Axr = 0.8 fIm
The number of canonical basis states:
3 times as many as the number of neutrons/protons

Two-tald degeneracy for spin up and down is utilized.




HEFB with the Skyrme force

Mean-field interaction
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Pairing interaction: different parameters assumed, only for (5=0, T=1) pairs.
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o v, . overall strength,  to be adjusted depending on the cutoft.

Cutoff can be controlled by the number of (explicitly considered) canonical basis with v* > 0.

¢ ). =032fm L p =p.=0c : density dependence, insufficient information

e i, =2fm': momentum dependence (=finite range effect), prevents the point collapse
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Pairing force strength changed

vp=-880 MeV —e

vp=-760 MeV —e

vp=-640 MeV .
vp=0 (HF) —e—

E
o
n
=
.h_
3]
Q.
w0
=
o
-~
3
@
-

neutron's Fermi level (MeV)
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