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Microscopic models
phenomenological potentials (eg Nilsson),
mean field theory (Skyrme int., Gogny, RMF)
pairing interactions: constant (=, 9 force.

!
ATDHFB (cranking), GCM

1

Hamiltonian in the collective space
quadrupole variables: 3,~ + Euler angles
"pairing” variables: A ;¢

Example: 1%®Xe
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1. ATDHFB

_ P K _ .2 _
R = (—/ﬁj* 1 — p*) v P = uu5uV’ Ry = Suuuvuduv

R(q,(t)), collective variables g, ;

Collective (classical) energy

1 .
E.=FEy +V = 9 %: q]'Qk:Bkj + V(Qk)

Quantum hamiltonian

Vdet B (B )£i+V()

H:

2 \/det B Z dq;
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Mass parameters

B . = h_z Z fjvﬂyfl;k,ﬂv + f;ul/fk’uy
. 2 1% (EM + EI/)

(586
—he V) 0, qp

4/16

=[] [a][x][~][a] =]



XII' WFJ 2005

2. Collective variables

Quadrupole part: q, = (Qy,) — o ¢, » 2 — Euler angles

A

G =1{) Bz —2)

3
[]-1

@& =Y (z, =)
Beosy = ao\/7/5/A)
Bsiny = gy/3m/5/A(r?)

me—Xp@pwm (1Q;1) = ¢, — R(qg,)
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Pairing part: A, ¢
v, — v, (A, A) as in BCS, A from (N) = N,

e 20y
R(Aa ¢) — (—65(1)/{* )

Other possibility

A~ { g e s il + eMsie ) ~ E (N

k>0 k>0
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3. Density matrix derivatives

S

fa,,uu = EM —:EVQMD(U'MUV + vuuy)
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1
fA,,uV - 115#1/2E2 ((6 - /\) + AaA )

_@:ijmuuv+w%f
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Matrix of mass parameters

(Brot> O O
O (Bvib) O
0 0 (Brotpair)
Bﬁﬁ gﬁv
ol gkl
By Ban, Baa,
B AL A B A A
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4. Basis functions

Fy(8,7, ) f7 (M) £50(A,)

Eigenfunctions of the hamiltonian without deformation-pairing coupling

(P lan)

Matrix elements of some operators (eg 1/.J})

(W, P|0,) = / dgasFF / Pldaets Do A PRI P sl A, =

:/dqdefFijPav(qdef>
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Example: 1%Xe

Skyrme interactions: SllI, SLy4, SkP

Pairing strength

128%6, neutrons 1286, protons
Egp ' ' ' ' Eqo
1F 5 < 1

O th & th
— 3p — 3p
— 5p — 5

n n n n 0 n n n n

Sl SLy4 SLy4 SkP Sl SLy4 SLy4 SkP

E E

qp — < qp,min>
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128Xe, SllI 128Xe, SkP
60- V[MeV]

© ©o o 0o o o
- N W A OO O

B
128Xe, SLy4 128Xe, SlLy4, § force
6p- V[MeV] 6p- V[MeV]
. 9.
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E[MeV]
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Ground state functions of the collective pairing hamiltonian

128xe, SIII, B=0.2, y=18° 13/16

11dy fPNg —— V

Average scaling factor for 1/.J,, B} ~ 2

Estimates for Y8Hf, 238U: ~ 1.15
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128xe

14/16

=[] [a][x][~][a] =]



E2 transitions

B(E2) [W.u.]
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PR exp 128

— Sl s¢2
— SlLy4

- SlLy4 §
—— SkP

Xe

2—0 4—2 6—4 8—6

P
10—>8 21—>2 2]_ —>0
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5. Conclusions

Possible large effect of pairing dynamical degrees of freedom on mass
parameters 16/16

To do

Larger scale calculations, question of adibaticity of 'pairing’ variables,
J interaction, ...
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