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QUANTITATIVE STUDY OF COHERENT PAIRING MODES . ..
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FIG. 6. (a) Radial function p(r) (hard core 0.45 fin) entering the
triton wave function. (b) Radial function p,(r) entering the deuteron
wave function.

different channels (a + A — f + F — b 4 B). Within this
context, n and n' are possible not only owing to the fact
that partners of a Cooper pair feel different mean fields
(¢>;:ff jm‘¢r‘:;m)’ but also because a general nuclear structure
treatment of pairing will include Cooper-like correlations
associated with multipole pairing (see, e.g., Ref. [10], Sec. 5.3,
and references therein), correlations which, inthe present case,
have not a dynamical origin (one works with ff, — —GPIP),
but only a trivial kinematical one.

III. REACTION MECHANISM

In what follows we present the elements which enter the
caleulation of the absolute two-particle transfer differential
cross section in terms of the reaction

A+r—+BE=A+D +p. (32)

inwhich A + 2and A denote the mass number of even nuclei in
their ground state. In other words, one concentrates on L = 0
transfer. The wave function of nucleus A + 2 is written as

WaiolEg, Ta1, 01, Tan, 02)
= aED Y [# P on v, o] (33)
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the product of the wave function describing the ground state
of the nucleus A, the corresponding relative (intrinsic) 34 — 3
radial coordinates being denoted &4, and of the wave function
of two-correlated nucleons,

442 o
[ 7 ka1 01 T2, 00)]

0
=Y auw[ef, ar o0 s 0], (34)
nm

the wave functions w:?’zj (r, o) describing the single-particle

motion of a nucleon m a mean-field potential, e.g., a
Saxon-Woods potential. The two-neutron wave function
in the triton can be written as ¢;(rp, 01, Fp, 02) =
Plra)pra)pr)x (o) (@)1, 7p1 and rp denoting the
modulus of the relative coordinate of each of the two neutrons
involved in the transfer process, measured with respect to
the proton, while ry» denotes the modulus of the relative
coordinate of the two neutrons in the triton. The deuteron
wave function is written as ¢;(r1, 01) = p4(r,1)x (01). The
functions p(r) and p,(r), as depicted in Fig. 6, are generated
with the p-n Tang-Herndon interaction [37],

v(r) = —vgexp(—k(r —r.)), ¥ >re, (35)
vir)=co r <r, (36)

where k = 2.5 fm~! and r, = 0.45 fm denotes the radius of
the hard core. The depth v is adjusted so as to reproduce the
binding energy of the triton and of the deuteron, respectively.
This hard-core potential is also used in the above expressions as
the »-p interaction potential responsible for neutron transfer.
The two-particle transfer differential cross section is written
as
do i ks
dst @mh?R k
The amplitudes appearing in it describe the simultaneous,
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New Technical Achievement

o(gs—T)
f Theory % ?7 F) Experiment™™)
TLi(t, p)°Li o8 14.3 ¢ 14744459 [0.4° < 8 < 108.7°]
. or s 5 619 5.7+£0050 [20° < 8 < 154.5°
THCTLLL)H 1 }52* 079 1.0+ 03659 | [B0° <8 < 1000]}
10Be(t, p)?Be g8 239 1.940.57 %7 [4.4° < 0 < 57.4°]
BCalt, p)*"Ca gs 0.55 % 0.56 £ 0.17 &™) [4.5° < # < 174°]
11280 (p, t)11%8n, Fopr = 26 MeV g8 1301 9 1300 4 200(+14) 49 [6° < 0 < 62.27]
480 (p, )128n, Fear =22 MeV | gs 1508 9 1519 + 456({+18.2) 29} [7.64° < # < 62.24°]
H88n (p, 1)148n, Foar = 26 MeV | g5 2078 2492 + 374(432) B9 [4° < 8 < 707]
58n(p, 1)158n, Foar — 24.4 MeV | g 1304 4 1345 £ 202(+24) 297 [7.653° < § < 50.6°]
12080 (p, £)11%8n, Eopy =21 MeV | gs 2190 % 22504 338(£14) %9 [7.6° < § < 69.7°]
12280 (p, £)"2%Sn, Ecgy = 26 MeV 28 2466 % 2505 + 376(-18) %9 [6° < 6 < 62.27)
2480 (p, 1)12%8n, Fonr = 25 MeV | g5 838 9 958 4 144(+15) 90 [4° < 0 < 577
1280 (p, #)1°Sn, B, = 40 MeV g8 3340 @ 3715+ 1114 &P
4G (p, 1128n, K, = 40 MeV g8 3790 ¢ 3776 + 1132 &P
1880 (p, 1)1Sn, E, = 40 MeV s 3085 ©) 3135 £ 940 =M
1880 (p, £)188n, E, = 40 MeV o8 2563 ¢ 2294 + 668 &F)
12080 (p, $)1°Sn, E, = 40 MeV s 3224 © 3024 £ 907 &M
2280 (p, )1%°8n, K, = 40 MeV o8 2339 ¢ 2007 4+ 872 =M
2480 (p, t)1%28n, E, = 40 MeV g8 1954 2558 + 767 &H
EPL (1, p) 2> Pb gs 0.52 % 068+ 0.21 %P [45° < 8 < 176.57]
08P} (16(3,18())205P o8 0.80 ¢ 0.76 £ 0.18 &) [84.6° < 0 < 157.37

Table 4:

It is of notice that the number in parenthesis (last column) corresponds to the statistical errors.
@) (. Potel et al., Phys. Rev. Lett. 107, (2011) 092501.

5 (. Potel el al.,, Phys. Rev. Lett. 105, (2010) 172502.

) mb

d) #b

<} ub/sr (N0, (do/df); differential cross section summed over the few, N = 3 — 7 experimental points).
71 B. Bayman and J. Chen, Phys. Rev. C 26 (1982) 1509 and refs. therein.

9) P. Guazzoni, L. Zetta, et al., Phys. Rev. C 60, 054603 (1999).

P. Guazzoni, L. Zetta, et al,, Phys. Rev. C 69, 024619 (2004).

P. Guazzoni, L. Zetta, et al., Phys. Rev. C 74, 054605 (2006).

P. Guazzoni, L. Zetta, et al., Phys. Rev. C 83, 044614 (2011).

P. Guazzoni, L. Zetta, et al., Phys. Rev. C 78, 064608 (2008).

P. Guazzoni, L. Zetta, et al., Phys. Rev. C 85, 054609 (2012).

) (. Bassani et al. Phys. Rev. 139, (1965)BS30.

2 P.G. Young and R.H. Stokes, Phys. Rev. C 4, (1971) 1597

7 H.T. Fortune, G.B. Liu and D.E. Alburger, Phys. Rev. C 50, (1994) 1355.

%) JH. Bjerregaard et al., Nucl. Phys. 89, (1966) 337.
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