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1. Introduction 

Extensive programmes of investigations of partial nUClear 
transit ions in pion soattering and in pion photoproduction perrormed 
up to now provided a lot of experimental data. This holds especially 
true for the Ip-shell nuolei. One should now try to understand these 
reaotions simultaneously, taking as an input t he :fixed nuclea.r 
struoture information and 8 unified desoription of the reaction me
oha.n.1. BID S • 

To desoribe these reactions , phenomenol ogioal as well as mioro
soopi oal approaohes have been used. In this report we mainly conoen
trnte on the mior osoopical one based on the IDultiple soattering 
theors (MST) . The approaoh was described at the first Worksbop /1 

and subsequently applied to 12c /2/, Since we have observed a satis
faotory agreem ent of the theoret1oal and experimental resulto, wc 
expect that the main physioal content of the reactions analysed is 
oorrectly described by our appr oach, and shall here cont inue the 
analysis of new data and further ef fec t s. 

II. 	 Basi c Elemente of Micro scop1 cal Theoxy of ( JI) P' )_ 

and ( 'i J.JT ) - r eaotions 

2.1. When t he pion 1s s cattered on a free nuoleon JT (K, ) + 
... /II (P, ) -Ji'( k2 ) + N' ( p.z. ) the oorre sponding amplitude in 
t he (J( /If ) c.m. system reads : 

f ~ f 0 t- ST i· t:r -+- i 6 · [1, X ~2.] ( is + L T i· [11 ). (1) 

where 2. (,.) nrc unit vectors along the momentum of an inooming 
(outgoing) pion. ScnIar runotions f~ depend on two variables: 

2 t 1 .. -( /(, + p.) and '" -( K . - K1.) • They are detennined from 
the phase ...hifl analyeee, Salomon parameterization /3/ 'll'as used for 
the calculaliono of t~ . 

For pion photoproduot10n i (k, ) -+- N( p.) .,. Jf ( I(~) ~ tJ'( P2.) 
lhe elementary amplitude i n the (rrtJ ) - c.m. system reruls 

Sx-i, .L~G,€·~ ~z.[i2, I(ElZ1.+ i f:>6-·~, ~z·E ~ i.f"S-2z;Zl.'(,(2) 

where 	 J.. are linear oombina.tlons of three lndependent scalar 
j"t!..o)

f unctions  J • 



(+) H J ~ (0) c<.Jf i. =: [ 1.:. ~ol~ + L 2: [1-0(, 1-3J + t.:. Lot If, • (J) 

Bere Y'JT is the isos~in part of the pionio ways funotion. To 
determine these scalar funotions, one has to use one of the models
eith~r the dispersion relations, or the phenomenologioal Lagrangians. 
Two versions of the amp!itude , called CGLU and gDW, have been derived 
by using the ~lr8t mejhod, and the third, BL, by using the seoond one. 
For details ~ee ref . 4/. 

2.2. To get the amplitude of pion soattering and of pion photo
p~cduotion c~ nUclei, onp. mal start with the amplitude of the elemen
tary proce33 and to use t he YST. Acoording to the MST one can consider 
pion-nuolear intereotlon as a subsequent resoattering of a pion on 
the nucleon~ in the nucleus. The oorresponding T-matrix reads 

A A A A A A 

T '" 2.. T 'r L L /:, Gl: + 2.. L L Lif G- Lc: G"t, + . .. (4) 
. J , J ,,' J 

J'=' L.) J ~ ' .('4'-' L'to) J ~' 

wjere G is the Green f unction f or a freo rrA system, LJ is the 
s~at ter1ng matrix on a bound nuoleon. It is oonnected with t -mat
rix ( scattering matrix on a tree nuoleon) by the relation 

LJ == tJ -t t J (G - ~ ) l.J • (5) 

In (5) ~ 1 s the Green function for a free Ji N 81stem. 
In pion photoproduotlon on nuolei when the pion roscattering 

:l.o the frBlllBwork of MST is taken i nto aooount for T¥ matd.x one haal 

.r~r ~A t ilAI! • 

T ;;: L 1" ~ L L. 'tL G~ + L L L 't,J; 7:. .. Gt,i'-j '" (6)
J=I J '-*J.J'=. K"*,o '~~' j=' J 

_ If 

In (6 ) Cj i s the pion photoproductioJl matriy. on a bound nuoleon. 
One can rewrite both expressions for '1' and rr' in the form of a 
system of integral equations : 

'==U'+U'GT 
(7) 

rl'= U¥ + T'G UK • 

where 

11 A 
- I A-I T 
I == A u'= ~/.L ~ u¥= E 7;¥ (8) 

A j=' i=' J 

2 

Following re~. /5,1,2/ one oan rewrite the 8yste~ of eqn&tions.... 
(7) in the total-4omentum j representation. Then for a nuolear 
transition f rom tho ground (0 ) to an excited stat.e In> CIne cotsl 

1) for the pion soattering 
'i _ 'J

.1. k:ldi( lI,." (Jt;rr) 'Ina (JI; J1) 
(9)qli (Jr ~ Ii) =15~! (JT; Jr) - JT r. J111 ~ (r) to (I( ) - tit: (k) 1- L e~"O ' Ii t. Jvt" 

ii) for pion photoproduotion 
cr'i ,- . rYi ( _. 

-ld~ \r"ii (]f;lf) U;;o JiJ)cr-'i (), 1 \- 5~ (10)j-flO (li; n = V"o (Ii,K) - if€t fliT; (K) tn.(k·)-C"rk)hf. 

wh.ero 

(It; K') ;;; ( LJr,l<'~ L¥.E"A) ( Jj ; 11 ) ::: ( L;, Ie: '; i..
1i 

• I() . 

2.3. To solve (9) and (1 0), the following approximations are 
usually used: 

i) tho m&n1-body operators 1::, and "Lt are replaoed by two-body
J J 

operators tj and t.j 
1i) only few inteTmsdiate nuolear states are taken into aooount in 
the SUID over fl. (ooupled ohannel method); 
i11) in partioular, only two ohannels - (fi 0) = (0,0) and 

(It, 0 ) are used "?erl often; putting n. -= Fi , one arriTes at 
the DlI~ equat10ns; 
1 ) faotori~ation approximation - JTA/ amplitude is 9valuated at 
etf.ctive nuoleon momenta. 

2•• • Kuolear m&trix element8 for Ip-sbell nuclei in equations 
(~) and (10) are oaloulated either in the shell model or in some 
phenomenologioal aode1 . In all the oases the aodel must reproduce 
the ~leotro..gn.tio form faotors for the levels whioh are 01 interest. 
4t thIs point some problams, howeTer, arise. F1rstly, ono n.eds some 
estimate of the aesonio exohango Qurrents. Thp.lr quantltatiTe contri
bution is eo.ewhat unoertain. To oaloulate ~~80n1o ex~hange ourrente 
unambiguously, one ne.ds to extend the spaoe of the ways funotions 
and to Lake into aooount tho nuoleonio oorrelat10ns inolUding 2h.w 
exaitations. ~1i',".r, the :inolusion of 2t..w -oonfiguratloDs on a 
rtgoroull ground 1s not real1se(l. ~erefore, the situation remains 
,'nofrtl11n. 

;1 
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I n this situat ion it is i nteresting to consider such transi
tions , where the mesonic exohange currents contri but e only slight ly. 
A magneti c transi tion of a h i gh mul t i polari ty i s a good exampl e of 
thi s t .Y1l e. One can consider, e . g., l OB, where two isovect or LlJ tran
sitions are known. 

Ver y int eresting is 61i nucl eus sin ce here one can construct 
the wave f unction s more r ealistic than the shell model ones. Consi
deri ng 61i a s an d. NN system and using r eal i sti o d. N and /11/11 po
t ent ial s , one can solve the Schrodinger equati on using, f or example , 
t he procedure described i n ref. /61 • 

The las t part of the report will be devot ed to t he spin-i s ospin 
dipole resonance i n p-shell nuclei and i t s manif e stat ion in pion 
pbotoproduction reaotions. 

III. 	 Part i al Transi ti ons i n Pion Photopr oduction Reaoti~ns 

Oil 1igbt Nuclei 

).1. The partial J" T = 0+0 ----!> 1 ·"1 transition in 12c . In the 
shell model based only on the 1s" iP' configurations (Cohen and 
Kurath (CK) as an exampl e) f or this transition a s t rong oontributi on 
of t he second maximum t o reproduoe the experiment al data - 71g. la. 
When a model spaoe i s enlarged by means of some 21;. w - configura
tions , t he r egi on of t he s eoond maximum is dss cribed almost without 
exchange currents. However, a s has been mentioned , t his procedure 
i t self i s s omewhat .unbiguous. One may parametrize the nucl ear matrix 
lement s i n th e fTamework of the Helm model (BY) or parametrize t he 

nuclear \Jave f unction (like Dubach l11ld Haxto n ( DR) ) to reproduc e the 
Ml f orm factor i n 1 2C (see fig. In ). 

The Ml-form f ao tor in l 2C i s desoribed by two matrix el ements: 
[ lor] , whi ch 1s due to the operator 6' j o('l- t-) l11ld [121J, whi oh i s 
due to the ope-rator jz (1f,r.) [6 <ID ):'zJi • Fig. I b shows that differ ent 
approaches gi,e different values for these matrix elements. 

In f ig. 2 the 	results of calculations of dLfferentiAl crOS8-seo
1 2 12 +. )tions in transition C ( .Ti/ , JT ) C (1, 1; E - 15.1 MeV are gi ven. 

The CK versi oD, which has not r aproduoed the Ul fo rm f actor, fai ls 
to reproduce the measured /71 (ft , pi ) cross-section. From t his one 
oonoludes t hat the s ec ond maximum in the Ml-form f a ctor is hardl y due 
to exohange currents. At t ho same time it. beoomes ol ear that 21i. w 
confi gurat ions axe very important f or the region of t he seoond maxi
mum. 

1et us di scuss now the pion photoproduot10n (fie. 3a). In none 
of t he versions i t i s possible to r eproduoe t he experimental data 
starting fr om f} " = 90 0 when TJr '" 70 MeV 18/ . On the other hand, 

·1 

/9/as it is pOinted out in r ef. , one of the phase oquivalent pion
-nuolear potentials brings the results in ooinoidenoe with the expe
rimental data (fig.3b). To realize what is tho matter, let us oon51
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lig.l. Q. ~ form faotor in 12C in different models, b _ the 
transition densit ies t2..f..~L) ('t) tor In-transition. 

der a simple 	qual1tat1Te example. Taking into aooount only pionio 
S - and P __aves,.e get for the differential oros&-~eotion (1n 

the one-shell approximat1on 12/ ) 

d6'/dn ~ 	l ~ rJl == IFs -t Fp CQsf9Jt/2. , 
(11) 

.here Fi(p) '" Vs(p) 7,S(P) 1 Vs (P) - i& the plane__an part of the 
partial Mpl1 tudllJ for S (p) -pion waTe and Zs (p) - distort1on fao
tor. Let us oonsider, as giTen in F1g.~, two different situat10n for 

Fs and Fp • Booauee Fs and Fp interfore destr uotiTelt, the 
arose fteotion at large angles beooMlIJs vert seneit1Te to the different 
TuueD or 'lL J It beoomos important to oaloulate aleo inelastic 
pion 8e8tter:l~g 21 and ooherent photoprodnotion of neutral plon/lO/• 

).2. The partiAl transitions in 6L1 • The WaTe function. ot 12C 
haTe been oonstruoted within the nhell model. The oontruotion of the 
12C 'll'o..,e funot10nll on Go .!laTe rigorous ground i8 a Tert dUfiouJ t 
probl~, and one doss not expeot a subntant1a1 progress in this aspeot 

;, 



10 

'\ 2C (n+,n:t') 

L 

I/) 


:d 
E 
~ 

~ 
¥5 

10-3 

..... HM 
___ CK 

r 1 (lS.1 1MeV) 

Tn: -= 100MeV 

I .... 

- - --,,.... ....... .,..: 

_DH 


o 30 o 90 120e(deg) 

Diff erent ial cro ss-section for l 2C (Ji +, ]f+' )1 2C 
(1 +1, E" "1 5. 1 Me V) reacti on 121 . Th e experimental data 
a re from ref. 171 • 

Flg.2. 

6
in t he nearest f uture. On the other hand, Ll due to lts specif ic 
f eatures has all owed a definit e progress. The wave f unct ions of ~i 
can be oonstr uct ed within the J-body model mentioned in the intro
duotion with t he realistio potentials. This method, however, descri

l
bes the Ml f orm faotor satisfaotory only up to ~ ~ 0. 5 f'm- and 
does not reproduce it nt l arger ~ -values. It turns out that the 
dist ribution of magnetizatlon ourrent in the ground state i s descri
bed only roughly in thi s t hree-body model . The same problem will 
arise in pion photoproduction, too (see fig. 4a). 

Let us consider pion photoproduotlon wlth transltlon to 
+ (~ 62 1 E = 1.8 MeV) state of Be (see f1g.4b). In t his aase the dlscre

pancy between t he theory and exper iment 112/ l n f orward dir ection of 
outgoing pions l s very important . Since t he cont r i bution of In 
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mu1tipo1e is small, the cross-seot l on cannot be so large at small 
angles. AS for thls polnt, we would l~e to call attention of the 
experimentalists to it. 

J.J. Pion photoproductlon in lOB. MJ-transitlons. 
In lOB there are well-known examples of MJ-transitions. They aris e 
when J'"T '" O~ and the first rifT = 2+1 levels are exoited. The 
oorresponding electromagnetic form faotors are given in Fig.Sa. Only 
the operator j,(~'I.)(E?;8Y2. ]~ , contributes to the transltion, 
"henjS~lp(; oon.!igurations are used. The results given in f1g.58o 
Are obtained wit h Boyarkina wave ~unctionB 111/. The experimental

ldata exist up to ~ - 2.0 tm- and are well reproduced by this model. 
For pion photoprodUction tho datn exist tor a wide region of ener
gles of i ncoming of' -quanta up to Er =c J~ 0 MeV at two angles: 
tfn ,,450 and (iJr::' 900 • 

Four verslons of oalculations are shown 1n Flg.5b,c. At ~ =900 

all the versions give the sarno oross seollon, which overestimates the 
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data at 10"er energies aDd agrees with experiment for t )' ~ 2)0 MeV. (a), and the d«: lei!'L 
"':. 10 

The apr ecment of different calculations 1s apparently oonnected with .ror 10BC i , Ji" ) 1 °Be_re_ ,~ 

the S _ave oharaoter of 'fTN lntel'llctlon: the p _ave contl'i aot ton at (i" '" 45
0 

s.nd .~ ~l 8,..- 9D· 
('<e]f '" 900 (b,e). Curves -" 

0 " 
bution vanishes at f)~ .,., 90

0
• LJ 

The situation oban8es oompletely whon fJl/ = 45 • Various tbeo 1,2,J,4 are .frOlll refs. '() 

11,4,1),14/, respective1,.retioal 1781'810n8 give dIfferent. results. Tills IIID.J'" be due to the p - ' \J 

wave contribution whioh 1s dlfferent 1n the four versions used. 01 

It seoma t(\ b~ important to oontinue the consldera1.10n of this 
problem and to d· scuee 8lmultaneouIIly inelastio plon soattering, 

whex8 the same problea appears. 
).4. Partial transitions In inelastio pion soattering. ~t 

Tbe intsrfereno8 between 8p1~ependent and 8pln-independent matrix c~ 2'~
,lI) 

elelllents. 
Let UII now oonalder (JT , .rr ' )-renotion witb tl"ILDs1tlons on 

"'O( E·. 4.4 MeV) , 2+ 1 ( BO. 16.1 KeV) levelll in 12C and )"'O( g'" • The relative lntensity ot the humFs depends on the energy 
• 2.18 YeV) in 6L1 • In all these th~ee cascs in the ~ -resonAnce of 1ncoming pions. 1IheIt TJr la small, the hUlllp at baenard angles 
teg10n the d1tfereAt1al oross-seotlon has t~o humps (eee t1g.6 and gets higher. J.t larger ~r the hump at forwat'd angles beoomes more 
f~g.7). The humps are more pronounoed In l2C for the isoscalar trans1 int ensive. 
tiOD. 

o ~, 



Such a gross-structure of different 1al cross section r esults 
from a specific behavtollr of the el ementa-ry amp11tude in the 6
resonance reeion. Indeed, in this region in the elementary amplitude 
(1) the P.3 -wave nOlllinates. Neglecting the other waves, one getsn 
for 

(12a):forT) z 3 JPl
lz 

cos f}Jr • 

(Vb)
fS(!.T) :<;; - j f>3/2. • 

At. SJr ~ 900 
, f OCT) = O. 50 (T) d1ffprs in sign 1n forward and. backward 

hemisphere. This resuLts in a two-hump structure of differential 
cross-sections. 

The most pronounced humps appear when the contribution of (l2b) 
1s small.. due to the smal lness of the corresp':llld:1.ng nuclear matr:1.x 
elements. Suoh a s5tuation holds in l2C for the isoscalnr transition. 
For two other transitions conSidered the rn:1.nlmum is partly filled by 

f S 1ST) part of the amplitude. 
Both the position of m:1.n1mum and the magn:1.tude of h.umps depend 

on the enereY TJi of inooming pions. The reason is as fol l ows: a 
different momentum transferred is reali7. ed at r1Jr • 900 when TJT 
is varying. This means t hat 10 (T) becomes equal to zero a t diffe
rent values of '(, • The nuclear form factor ampl i fies this di fferen
ce in el ement ary ampl itude, gi ving ri se to the gross- str.ucture of 
different i al or03s-seotio~s. 

J. 5. Partial transit i on in .inelast10 pion soat tering on 180 

and the d.ifferenoe in spatial di str1butions of neut ron and proton 
densities. 

In the vicinity of the (J,J) resonance the elem entary .:n- - neut
ton ( OT Ji + -proto n) amplitude is about J t1mes as large as t he )1

proton (or Jr ' -neutron ) one. Long t111ie ap,o it has therefore been 
suggested that compar:1. son of the scatterine of positive and negat1ve 
pions may provide detail ed 1nformation on the d1fference of neutron 
and proton distribut10ns 1n nucl ei. 

Let us assume the oase of a completely inert nuclear COl'O and a 
transition fully due to the valence nelltr.ons. In such 11 case 

R. -= 6"(Jr - )16(Jf+) ., 9 should be e::cpected. The trMsltion He - He 
+ {',. s. 

(21 , 8.J2 MeV) seems to provide a dramatic exrunple : the 22. excita
tion, though well pronounoed 1n JT+ -scat t er1ng, 1s practically invi
s:1.ble 1n the .Ii - _ l4.C reaction. 

In a sense muoh more interesting - though more cODl-plicated 
examples are those, where core degrees of freedom take part in the 

10' 10'1 8 . 6• rirf/JSl:for 12C (Ji~ 'Jj+') 12C_r cucti0l1 
'2cw.n-·) 1".- 'CJOMeV 

calculat ed i n t he CC (c oupl ed chrulnel ) 
me t hod and D.ILA. using Cohen-hurath 
transitiol) densi t icn wi th the r enor muli
sution needed t o revroduce (c, e' ) duta .'If 
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10 • 

01/,11,,; . •/·0' 
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transi t ion. E.g•. for the 18 0 --7 180 (2:, 1.98 MeV) trans1g.8. 
t ion, the rat10 R = 5(JT-)IG(1I~) has been ob fl crveu us 1.86,1.58, 
and 1. 66 at TJr " 164 . 180 a.nd 2)0 We V, respeotively. It is 
clear thal oollectivo exoi l ations wh10h destroy th~ i nert 160 core 
play an imjlortanl role 10 dnmjline the above estimato of R. .. 9 . 

The standard approach to interpreting these results 1s t o fit 
the parameters ( ~ R.. )" Bnd ( ~ R. )p of the macrosoopio nucl oar 
model 80 that the DWJA oaloulations descr1be the pion soattering 
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http:1.86,1.58
http:reali7.ed
http:corresp':llld:1.ng


d~ta. In fig.8 we show the fixst results obtained b3 using a mioro
soopic nuclear mOdel 115/. The wave funotions of tbe O+g 8 and 2~

18 	 • •
exoited 3tates of 0 were oaloulated within the gener alised hyper
spherioal function method developed b~ Filippo~ and collaborators. 

Fig.8. The d:1.fferent 1al 
ot'oss-seotions of ( JTt , ~ 

18Cllo ,~"Jr ± ) rea.ction in180 1151 
'1·'f>:'M~ 

In this approach the oo11eotive 
nucleonic motions 1n the nucleus 
are dynamically desoribed in terms 

f tbe A-body SchrHdinger 
01s auation with a fixed NN interao

tion. Besides the realistio 
oase f ... ~ PI" sbown in fig. a, l,a. caloulation has also been 

10 3'0 LO 50 btl .,0 60performed by using our coupled 0..." 
-ohannel soattering progra1ll 
imSON for the oase f" = fl 
The results (not shown) for ~-
and]l+ soattering are then very olose to eaoh other 1n stroll8 
dillagreement with experiment. 

IV. Exoitation of Spin-l so spin Dipol e Resonance in 

p-Sbell Hu.oI ei 


In p-ehell nuolei a oonoentration or spin-isospln dipol e tran
lIitions takes place. Such a oonoentration has been manifested in 
radiatiTe pion capture from mesoatomic orbits. Typioal examplps of 

such a ooncentrat10n are given in fig.9a (theory) and fig.9b 
(exp8riJ11ent) /161 • 12C( JI- I K) resoUon 111 caloulated in the oon
tinuun shell model 117/, two olhers - 1n tho bound shell mOdel. In 
photoproduotion, when pions are omitted in forward direction, lhe 
same le,"els 80S 1n (:;r - ) i ) reaot10n lU"e Gxoited in -p-sbell nuclei. 
When plona are emitted in backward direction, tbe transition of 
h1gher multipolarity dominates in (i,l! t )-reaction on light nuolei. 

The spin-lsospin d1pole resonanoe has also heen oha8rTed 1n 6L1 • 
The obsel'Tation hils been made in different reaot1 ons; ( JT -, 't ), 
( (, Jr ) and (n. J p ) - fig. 1O. lor the giant rc sonanoe -tn ~i 1 til 

oonti~~rational splltting i8 verl typiopl. fbe grose-structure of the 
nuolear re8pon~3 1s a result of suoh ~ splitting. lor a deta11ed 

. I 
dll1ous&ion see ref. fI9 
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Fig.9 . 	 Spin-iso sp1n di pole r esonance in carbon iso t opes as seen 
in ( Jj ~ i )-reactiou: a - t heory ; b _ experiment / 16 ,17/ 
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V. Conolusion 

'~e bays discussed some aspeo t s of pion ph~toproducticn and i nelas

tic pion sc~tterl~g proc esses en p-shell nuclei These react i ons 
toge t he r with el ectron scatteri ng have become an important too1 f or 
nuolear struoture studies. ~e fo rmal ism dev eloped made i t possible 
to l1escribe '\ large number of experimental data. frOID a gener al poi.nt 
of vie~ on t h~ nu~lear struct ure. At t he same t1me some contradic
t i ons bet~een theory ani e~erireent have been found . The reason is 
not y et olear • ~idlti~ral ?tudi es . bo th theoretioal and e~er1mental. 
are needed to make cl~ar these ~oin ts . Some of them have been d~sou~

sed ~ t his report. 
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3paMERH P.A. H AP· E4-85-523 
PacceRHHe 3neKTpOHOB H DHOHOB 
H ~OTOpo~eHHe nn-Me30HOB Ha nerKHX HApaX 

PacCMaTpHBa~TCH nap~HanbH~e nepexo~ B peaK~HH ~oTo
po~eHHH DHOHOB Ha HAPaX 6Li, 10 B H 12<J. 0co6oe BHHMaHHe YAe"" 
neHO Heof5XOAHMOCTH COBMeCTHOrO ananH3a KaK (y,11) TaK H (e,e') 
H (,,,•rpeaK~A. ITpHBeAeH~ KOHKpeTn~e npHMep~ TaKoro ananusa, 
npH HCOOnb30BaHHH KaK ~HO~eHonoruqecKOrO, TaK H MHKpOCKOnH
~eCKOrO DOAXOAOB. IToKasano, ~TO MHKPOCKonuqeCKHH DOAXOA AaeT 
npaBHnbH~ npeACTasneHHH o MexaunsMe ( y, rr) , ( e ,e ') H ( rr, rr ') 
peaK~ npu npoMe~TO~H~ 3HeprHRX. PaccMaTpHB~TCH cnuu-uso
cnHHos~e AHnOnb~e pesonanc~ B HApax lp -o6ono~KH, IToKasano, 
~TO rpocc-CTPYKTypa cneKTpa B036Y*AeHHR RAepHOH CHCTe~ 
o6ycnosneua KOH~urypaUHoH~ pac~enneuneM pesonanca. 

Pa6oTa B~onuena B na6opaTOpHH TeopeTuqecKOH ~H3HKH 
OIDIH. 

OpenpHHT 0151.e,!OIH8HHOrO HHC'I'HTYTa QepiDIX HCCne,llOBIUIHA. Jly6Ha 1985 

Eramzhyan R. A. et al. E4-85-523 
Pion Inelastic Scattering, Pion Photoproduction, 
and Inelastic Electron Scattering on Light Nuclei 

Partial transitions in pion photoproduction and in 
elastic pion scattering are analysed together with inelastic 
electron scattering on lp -shell nuclei (6 Li, 10 B , 12c ) . The 
dependence of differential cross-sections on the p-wave 
part of pion-nuclear interaction is discussed. The role 
of spin-independent and spin-dependent matrix elements in 
formation of differential cross-sections in (•,,')-reaction 
is established. Spin-isospin dipole resonance excitations 
in lp -shell nuclei are considered. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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