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1. Introduction 
Heoent studies of the effeotlve p-h-lnteractlon In the model 

subspaoe of all non-spurious ftw -excitations of light nuolel 
from 'Be to 0 have exposed the necessity of taking Into aooount 
non-central oonponents (tensor and spln-orhlt) In order to clarify 
the systematica of the low-lying non-normal parity states 
^ tZ'(3Z*(-{)***) and to understand some features of high-lying 
non-normal parity states exolted in intermediate-energy reactions 
^ ' ' . Improred photoahsorption data in С ""*' give rise to a 
more detailed comparison of different theoretical models in order 
to get some Information about the structure of the effective 
interaction in the nuoleus. 

2. The С (р,л )-reaotlon data and possibility of their 
theoretioal interpretation 

Photoabsorption oross seotion of the reaction С (У, л ) 
exhibits In the exoltatlon energy region between 5 and 40 MeV 
a well known resonance behaviour. Between threshold and 10 MeV three 
small peaks at E «7.5, 8.2 and 9.1 ICeV are measured , which 
are obviously due to El or Itl-excitatlon of isolated j - and •£• 
levels In С ^*' . The ao-oalled pygmy resonance i s oentred at about 
13.5 MeV with a width of 5 IteV and then there follows the giant 
resonance with two peaks at EX«20.J and 23.9 MeV ' ' . In the frame
work of the nuclear shell model the states of the pygmy- and giant 
resonance are well understood as El-exoitations of the ground state 

of 1 3 C / j ' « f ; T- £ ) to states with spin and parity }*ш £ , £ 
and isospln T » £ /7j ; or T»j- /T>) ^ . In papers t 6 * 7 ' the 
experimental resonanoe at 20.7 MeV Is assumed to oorreepond to the 
theoretioal maximum at 19 MeV from the shell-aodel'analysis of the 

С ( f, n ) oross section as obtained by Elseener et al . *9' with a 
pure central p-h-int «taction (CiX) of Olllet and Sanderson ^ ' 
( f i g . l ) . Therefore the predicted position of the first giant reso-
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Flg.l. Comparison of 
*»• 1 3 C (Г. П) data ( 6 > 
with the oentral 
foroe-oaloulatlon ' 9 ' . 

E r lMeV] 

13„ nanoe peak In С I s too low by about 1.9 HeT. The oaloulated reeo
nanoe i s asorlbed to p u r e l y - M i p o l e s tates ' ' , while aooordlng to 
estimations of Patriot «t a l . ^ the energy region of the measured 
reeonanoe (аЪоте 20 MeV) la oorered by T ? - s t a t e s . The t < -dipole 
s ta tes are mainly oentred below 20 MeV. i s was 
noted by toodworth et a l . *"' the lsoepln s p l i t t i n g of the С -
giant reeonanoe does not involve a oomplete energy separation of the 
T» ~ and T« j - - s t a t e s hut rather a separation of the main regions 
of strength. By that reason a more preolse treatment of the overlap 
of the T ( - and T>-states In the energy region between 20 and 21 Her 
i e expeoted to enable an Improved theoretioal predlotioa of 
pos i t ion and Isospln structure of the f i r s t giant reeonanoe peak In 
1 3 C . 

3 . Shell-model calculat ion with the non-oentral p-h-lnteraotlon 
of Ull lener and Kurath 

In the present invest igat ion the distr ibut ion of the dipole 
strengths ( f i g . 2) and the oross seotlon of the reaotlon 3$ (Г. ГС) 

are oaloulated by dlagonallslng an ef feot ive Heii ltonian " ' In 
the subspaoe of a l l non-spurious 1&Ш - e z o i t a t l o n s . fhe p-h- inte -
raotion used oontalns exoept for a tradit ional oentral foroe, 
whloh remains тегу similar to the 0111 o f a foroe C1L, a l so tensor 
and spln-orblt components as proposed by Millener and Kurath * ' 
In order to get the re la t ive separation of the / 4 ^ and Z*% - s ingle 
part io le orbits as a funotlon of mass number. 

Compared to the oentral-foroe oaloulation *• ' the nonoentral 
parts of the lnteraotlon of Hll lener and Kurath oause i n the energy 

2 



Fig.2. Dipole strength 
distribution ( > 2 MeV.mo) 
for the non-oentral p-h-inte-
raotion ' ' . 
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Flg.3. Dlpole strengths In 
the exoltation energy region 
B x-20...22 HeT for the oentral 
foroe Cil ' 9 ' and the non-
oentral p-h-lnteraction ^ 2'* 
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f ig .4 . Photoaosorptlon 
13 

oross-seotlon In С for 
the non-oentral p-*-lnte-
raotlon *• ' . Saooth ourre 
i s obtained by spreading 
the strength over 1 MeT 
Breit-Wlgner shapes . 

20 Ej(MeV) 

lnterral between 20 and 22 Ue7 a doubling of the dipole strength 
density m d an Increasing of the dlpole strength oonoentratlon 
by about 50» (flg.3). Benoe a separated peak at ̂ -20.69 HeT with 
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a mixed (T( + TjU structure Is oreated ( f i g . 4 ) . I t reproduoes the 
posi t ion and nearly the width of the f i r s t giant resonanoe peak 
at £0.7 IleT and I t s 1 so spin struature agrees with estimations of the 
iaospln s p l i t t i n g of the QDH i n С ^ 5 » ' » 8 ) , She theoret ical maximum 
at 19 MeV from the oentral-foroe oaloulation *• appears in the non-
oentral force oaloulation at IS UeT and i s obviously 4 JyLne structu
re e f feot . The posi t ion of the main peak at 23.5 HeV ^ ' i e a l so 
«et ter described by the present oaloulation. 

4 . Conolusion 
13 The lsospin s p l i t t i n g of the uDR in С i s shown to be s e n s i t i -

re to tensor and spin-orbit parts of the p-h-interaotlon. Therefore 
the oonolusion oan be made that non-oantral oomponents of the 
e f fect ive p-h-interactlon oan affeot properties of high-lying non-
normal parity s tates excited in intermediate-energy reaotions. 

We thank Drs. H.-U.Jager and R.A.Eramzhian for stimulating 
dlsousslons. We are grateful to Dr.H.R. Eiasener for supplying 
us with h i s subroutine for Bl - trans l t lons . 
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