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Local a-removal strength function |/ V,2)
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Local a-addition strength function |/ &, 2)
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Approximations & model
ST E) = (@,|at (M 6(E — B)ar)|d,)
SO E) = (@o|a@)P.6(E — A)P.at ()| @)

 Point-a approximation: ¢§(x) = 63(x —1)

A1) = Py (MY (1) Y1 () Ppu (1)
« Hamiltonian H : Mean-field (HFB) Hamiltonian (gp excitations)
 No rearrangement of the mean fields

« SkM* EDF + monopole pairing (HF+BCS)
e Pairing gap determined by odd-even mass difference



HFB states and 2gp matrix elements

* Product of protons and neutrons
‘q,(p>> R ‘q)(n>>

« HFB vacuum

a; CID(()T)> =0, a;: quasiparticle annihilation operator

« Excited states in A-4 nucleus: m2qp-n2qgp excitation
cpgn>>

« 2qp matrix elements (ij‘l/jT(T)llji(r)‘q%)

|ij, kl) = afa]

(v) T 7
D, > R a,q,




HFB wave functions
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Looking for
Occupied 4 seats
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HFB wave functions

Looking for
Vacant 4 seats

Sy (1, E) = z G,E") (r)Gg?) (r)S(E — Ey,r) |
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i Total local a-removal strength
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Local a¢-removal strength function| ASn > A-4Cd
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Local a¢-removal strength function| ASn > A-4Cd
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L ocal a-removal strength: ASn(g.s.) > A4Cd(g.s.)

SO(r) = f So(r, E)dE = |(@¢~*a@) o)
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Normalized local a strength (g.s. - g.s.)

PO(r) = Sa (1)

Pn1t (r)pnl (r)ppT (T) Ppl (1‘)

Tanaka et al. Science 371, 260 (2021)
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Local a-addition strength function | ASn 2 A+4Te
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Local a-addition strength function
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| ocal a-rem/add strength (g.s. > g.s.)

112-124Gn
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-inite-size effect of a particle
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Finite-size effect of a particle (BCS case)

) = [ GRS )W e (e))dxrdts = D wwilil (1)1

(>0

1 1
z Fij(r) = > z Fij(r) = > z vi ;| P, (r)P (NP (1) ;)

1>] L,J
€{=€,€j=¢€l €j=€,€;=€l 2
P(e) = v | > :
Sum over the states with the same single-particle energy ( J ¢J <¢] |
€j=€l
J

NOER N B

3
r — (4 —(x-1)?
o="T1 ¢00'(x) —( ) e 2 Xo




Kn

()

-inite-size effect of a particle

~_Neutron pair density

VS

a-smeared pair density
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Qualitatively no change, except for
the shifted peak position
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| ocal @-addition strength (g.s. > g.s.)
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Local a-add. str.: 124Sn(g.s.) > 128Te(E, =5 MeV)
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a reduced width

a(r) = j¢5(x1)¢6(x2)¢5(x3)¢6(x4)1,5m(xl)lljnl(x)lljm(xg)lljpl(le)dxl---dx4

= j dFy(R) @® dR

4
1 ~ ~ ~ ~
ak = J Cb;el(fl; §2,§3)0 (R ) 2 xk) wnT(xl)lpnl(x)l/)pT(xS)lppl(xAL)dxl o dXy
k=1

PA4|a(r)|PA 3/4
( 7 qfalh:((:)) () @ramien

Ymn (1) = (P77 |P7) ~




Summary

* Local a-removal strength function: SC([)(r, E)
« HF+BCS calculation

o 112-1245n: g.5. = g.5.
e Consistent with a-knockout experiment
e Sensitive to pairing correlations
e Finite-a effect: Peak shift to larger r

" . +
* Local a-addition strength function: S(g )(r, E)
« Strong isotopic dependence due to bound/unbound orbitals
* Finite-a effect: Enhancement of surface peak

e Future perspectives
 Deformed nuclei
 Rearrangement effect
e pn pairing
« Other clusters (12C, 160, etc.)
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