j=: MR hE XX 2016 46 % 1 #5: 012015 w ,
RERY: WEY N¥ RXF F RaE 1A & (e kit
SCIENTIA SINICA Physica, Mechanica & Astronomica phys.scichina.com SCIENCE CHINA PRESS

Wk [RFiahEEEZERIEE R AN EE

JRF 1% BRI e SR A STEXYIES

00 Q% > 3B @
FALTE, AT, RE=%
O HE RN AT BT RN, T 618307,

@ WNERZ=Y R H5EOR SR, BE 610065
*It & A, E-mail: belphy @scu.edu.cn

Wk H 91: 2015-08-03; #52 H #1]: 2015-11-17; MW4& t i H #: 2015-12-14
E 5 AR IS (I HE S 11105094 F0 00 1| R 2448 75 75 4E 42 (U 5 2082604174215)% BT H

WE  AXNERTENER-FRERILS, UK X SBERGEL S E F HF+RPA 3. HFB+QRPA
HpHAR, XM ERH RSO RGBT E RN T- ST EER NG R M. B%AH Skymre
HF+RPA # A Fl T#F 5 M 7% 1y GT #1 SD(H mefEAR) KT, K EA BAE I xRty Tl sk EA B E RN,
X SR ¢ Skyrme K B A BLAE B 58 E 40 AR B IR . X F N~Z 8 pf %R T4%, FALiedr & (1S) x4 B AE Fl &t

AL #E GT SR EMAEA, BT F LM TR GT A6 M ERTIRG IS x4 EAE A 5 2.

XA

PACS: 21.10.Ky, 21.60.Cs, 21.60.Jz, 23.20.-g

1 &N

JEFAZATAE 5 P A AR B 1, MR R 75
5 B AE 0T DA I S AR BUR FS A N HER I (E e
6 2R A BRI (B WEAH %) UK & MR 4B A T AT AL
o w] o N IEH WOR S A L BBk AS . B e-FAL
THe 8 . 75 2 DR 1 A 0 — b 19 e S ) PR 28 B
A, XRWORAS T LOE IS A A2 3 s S W (n,p), (p,n),
(3He,t), (t,3He)Z: - MF], aip 1 s, X9 iz b
o T LOd i A sh E R 8 L=0,1,2,3,-, HIHK
REFF LS N

Ounes = ) S (E)(¥[0) 7L (M

B ie-FEA e BB AR, K&, et & x4 BA1EH, Gamow-Teller #kit, K&k GT A&

EX oz, =7 xir & F AL BT BT, 0N T
At ==l fir)R AR T, Sels AR E, BT
TAHE LSRN SE AR 1R 2 A
A, — I HR R A DB LX), 5
7 THT K A 2L AT A o L5 R AR L 45
4R P 1R L=0 (1 5 N AT 1 AR [X 73 H 3 AR 2 RS
Gamow-Teller (GT) A1 [A] £z Jig % & B i€ 5 4 Bk i
AVSM)PIFRBCR, AT 7035 N

A~ 4 .
Ogrs = Zaﬂi» 2
i=l
A~ A .
Osms = Zrz‘zo-i‘[;' (3)

Elicki: 5=

R, AR, KRG T A BER AR ARSI R B R, hER B S5 RO, 2016, 46: 012015

Wu H, Bai C L, Song Z Q. Spin-isospin collective excited states of nuclei and relevant physics quantities (in Chinese). Sci Sin-Phys Mech Astron,

2016, 46: 012015, doi: 10.1360/SSPMA2015-00400

© 2015 (FREMZF) FEH

www.scichina.com



RAE.

hERE B it RICH

2016 F 446 F 1

208ph(t,%He)?*8T1 907r(t,*He)*°Y

T T

0.27° § 0.27° ]

0.27°§

2 -1 -1
d°0.n/d0dE (mbsr™ MeV™')
(=T B o o w L3 o O o L= o o ™ = o [o+]
T T T T T T T T T T T T

2.20° %

0 10 20 30 40 0 10 20 30 4(
Excitation energy (MeV)

| #Exp. ML=0 WL=1 WL=2 WL23 |

B (RO DI B i 2 2R TT. B 51 E T 3CEk12]
Figure 1 (Color online) The decomposing of the cross section spectra [2].
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Figure 2 (Color online) GT strength distribution for 2**Pb. Figure
cited from ref. [38].
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Figure 3 (Color online) SD strength distribution for 208pp, Figure cited from ref. [41].
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Figure 4 (Color online) The constrained region of tensor intera- ction
added on the top of SGII. Figure cited from ref. [43].
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Figure 5 (Color online) GT strength distributions of *’Ca, calculated
with and without tensor force. Figure cited from ref. [49].
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Spin-isospin collective excited states of nuclei and relevant
physics quantities

WU Hua'?, BAI ChunLin®" & SONG ZengQiang®

! School of Computer Science, Civil Aviation Flight University of China, Guanghan 618307, China;
2 School of Physics Science and Technology, Sichuan University, Chengdu 610065, China

This paper are dedicated to introduce and study the spin-isospin collective excited states of nuclei, together with the
relevant HF+RPA or HFB+QRPA models which are widely used for the studies of these collective excited states.
Studying of these collective excited states may attain some insights and information for the spin-dependent
nucleon-nucleon interactions. Previously the self-consistent Skyrme-HF+RPA model has been applied to study the
GT and SD transitions in closed-shell nuclei, where the tensor force produces strong effects on the main peak energy,
which provides strong constraint for the strengths of Skyrme tensor terms. For the pf shell nuclei with N~Z, the
Isoscalar (IS) pairing force plays a determinant role for the low energy strong GT states, which may well constrain
the strength of IS pairing through the excitation energies of these strong GT states in certain nuclei.

spin-isospin collective excited states, tensor force, isoscalar pairing interaction, Gamow-Teller transition,
low-energy GT state
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