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1. Introduotion

Reoent studies of the effeotive p~h~interaction in the wmodel
subspaoe of all non-spurious fAw  —sxoitations of light nuclel
from 93e to 160 have exposed the neoessity of taking into aoocount
non-osntral compornents (tensor and spin-orbit) in order to clarify
the systematios of the low~lying non-normal parity states
1’2)(72‘-(-{)“"‘) and to understand some featurss of high-lying
non-normal parity states exoited in intsermediate-energy reaotions
(3,4) « Improved photoabsorption data in 13c (5-8 give rise to a
more detalled comparison of different theoretioal models in order
to get some information about the structure of the effeotive
interaction in the nuoleus.

2, The 13(: &.n )-reaction data and possibility of their
theoretioal interpretation

Photoabsorption cross seotion of the reaotion nc (y.n)

exhidbits in the exoltation energy region between 5 and 40 MeV

a well known resonance behaviour. Between threshold and 10 MeV three
small pesks at E =7.5; 8,2 and 9.1 MeV are measured . ! which
are obviously due to Bl or Ml-exaitation of isolated j'— and 7:—
levels in IJC (9) + The so~called pPygmy resonance is oentred at about
13,5 MeV with a width of 5 MeV and then there follows the glant
resonance with two peaks at Bx-2°.5 and 23,5 MeV 6 + In the frame-
work of the nuclear shell model the states of the pygmy- and glant
resonansce are well understood as El-exoitaticnes of the ground state
of 1301.7' 'r. £) to states with spin and paritz I " f—‘
and 1sospin T - -— I‘)‘}) or 7'-1- I7) 9) ., 1In papers tha
experimental resomoo at 20.5 MeV 18 assumed to oorrespond to the
theoretioal maximum at 19 MeV from the shell-model 'analysis of the
13¢ (p,n ) oross ssotion aschbtained by Kissener st al. <) with a
pure central p~h-interaotion (CAL) of Gillet and Sanderson

(21g.1). Therefore the predioted position of the first giant reso-



Fig.l. Comparison of
the 3¢ (4 p)data (8
with the oentral
—central foroe-caloulation 9 .
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nance peak in 2%¢ 1s too low by about 1.5 MeV, The caloulated reso—
nanoe 1s asoribed to purely-T-dipole states 9 » while acoording to
estimations of Patrick st al. > the energy region of the measured
resonanoe (above 20 MeV) is covered by T, states. The T, -dipole
states are mainly t_:ontrod below 20 MeV. As was

noted by Woodworth et al. (7) the isospin splitting of the 17 -
glant resonanoce does not involve a ocomplets energy separation of the
Tw i'— and T= i— ~states but rather a separation of the main regions
of strength. By that reason a more preocise tramtment of the overlap
of the T¢ - and T,-states in the energy regilon between 20 and 21 MeV

1s expected 1o enable an improved theoretical predictiom of
{;aition and isospin struoture of the first glant ressnanoe peak in

3. Shell-modal oaloulation with the non-oentral p-h-interaction
of Millener and Kurath

In the present investigation the distributlion of the dipole
strengths (fig.2) and the oross seotion of the reaction 1’6 (v,

are oaloulated by diagonalising an effeotive Eamiltonian (2) in
the subspaoe of all non-spuricus fAw -exoitations. The p-h~inte-
raotion used contains except for a traditional oentral foroe,
whioch remaing very similar to the Gillet?a foroe CiL, &lso tensor
and spin-orbvit oomponents as propossd by Nillensr and Kurath
in order to get the relative separation of the ligi and 25y - single
partiole orbits as a function of mass number.

Compared te the oentral-foroe oaloulatlon ) the nonoentral
parts of the interaotion of Millener and Kurath cause in the energy



Fig.2. Dipole strength
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Fig.4, Photoabsorption
orose-seotion in L3¢ tor
the non-gentral p-h-inte-
raotion @ « Smooth ourve
is obtained by spreading
the strength over 1 MeV
Breit-Wigner shapes .
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interval hetween 20 and 22 MeV a doubling of the dipole strength
density snd an inoreasing of the dipole sirength oonoentration
by about 50% (f1g.3). Henoe a ssparated peak at E,=20.69 MeV with



a mixed T, + T~ structure is oreated (fig.4). It reproduces the
position and nearly the width of the first gilant resonance peak

at 20,5 MoV and its isospin structure agrees with estimations of the
iso0spin splitting of the GDR in nc 5,7,8) . e theoretioal maximum
at 19 MeV from the oentral-~foroe ocaloulation 9 appears in the non=
oentral foroe oaloulation at 18 MeV and is obviously ? 651.110 struotu-
re effact. The position of the main peak at 23.5 MeV ie also
petter described by the present oaloulation.

4, Conolusion

The isospin splitting of the GDR in 13 C 1s shown to be sensiti-
ve to teneor and spin-orbit parts of the p-~h~interaotion. Therefore
the conolusion can be made that non~oaentral oomponents of tke
effeotive p-h-int eraction can affeot properties of high-lying non~
normal parity states excited in intermediate~energy reaotions.

We thank Drs, H,~U.Jéger and R.A.Eramzhian for stimulating
disoussions. We are grateful to Dr.H.R. Kissener for supplying
us with his subroutine for El-transitions.
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