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pairing gap in dilute neutron matter

A=(1~05)A

In recent calculations
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Strong coupling pairing & BCS-BEC crossover

“Large” pair gap vs. Fermi energy Aleg > 0.2 at low-densities

Monte-Carlo calculation Mean-field calculation (BCS approx.)
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Dilute matter vs. Weakly-bound nuclei /
excited states near separation energies

¥,
cL il
e o o dilute neutron matter
L . Excitation energy o
A R - S
.:"1'- = by -‘ - :r
™ s @ /! T
: - 0 ¥ .
dilute nuclear matter » D &
.".I:H' - - I'-.-.lI
'Lr-ﬁ - 0l -
. 1
& %
2y
2
;\\O L
N N
K
el =
.3_::-“} " 9 ~unbound
— L5 >

i — R

Proton drip-line  gtaple nuclei Neutron drip-line



neutron skin nuclei in medium mass region

Spatially compact pair in nuclei pair wave function in

84Ni HFB calc.

Using DDDI

2n-halo nucleus 1Lj
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Pair transfers Broglia, Hansen, Riedel, Advances in Nucl. Phys. Vol.6, 1973
von Oertzen and Vitturi, Rep. Prog. Phys. 64, 1247 (2001)

Pair removal Pair addition

Collectivity due to pair correlation: pair vibration & pair rotation
+ surface-enhanced spatial correlation ??

I::>medium & heavy n-rich nuclei, e.g. O, Sn
Khan et al. PRC69, 014314 (2004); ibid 80, 044328 (2009)
Avez et al. PRC78, 044318 (2008)
Matsuo, Serizawa arXiv:1007.1705

Cf. Experiments on light n-rich nuclei 88He,Li,
MLi+p— OLi+t |. Tanihata et al. PRL 100, 192502 (2008)
6He + 65Cuy — 97Cu* + 4He A. Chatterjee et al. PRL 101, 032701 (2008)
SHe+t — 8He + p, & 8He+t — M.S. Golovkov et al. PL B101, 032701 (2008)
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Pairing collectivity & pair transfers

Bohr & Mottelson
Broglia, et al.

Pair rotation &
pair vibration

Pair vibration
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Normal phase superfluid phase
closed-shell nuclei open-shell nuclei
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045s-04s pair transfer strength in >1325n
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2n-add/removal transfer amplitude and strength
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Anomalous 0,* p\@@?’ transfer

Q
@9 2n transfer strength
% 0 0
o(\g 2 (\Q 2
N <
7 7
gs gs 9 strong 9 very
136 1389 140G 1429y  strong

Pair-addition strength function to excited O+ states B(PO) = (0 UY w*(F)V/*(F)dF\O >2
A\ 00 gs

100
| I I I T | I I I I | I I I I | I I I I /__\6 . . . . E
;Ogs+ j & t I | |

w0 [H 134gn 0,% Anomalously as strong - B(Pad0)  Anomalous 0,*
; as the g.s. transition '

47

40 K

= 8
L
F’
y =
i
[




Anomalous O palr transfer in 132-140Gn "
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Skyrme-HF,
SLy4 68Ni
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TABLE II. Two guasineutron components of strong low-energy IV 1~ excited
states in *2Sn. The relativistic RPA results are from Ref. [8]. The percentages are the
differences between the squared RPA forward amplitudes and backward amplitudes;

only those larger than 1% are shown.
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