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INTRODUCTION 

At present, the studies of nucleon quasielastic scattering 
(inelastic scattering, charge-exchange reactions, etc.) produce 
extensive information on the properties of excited atomic nuclei. 
At energies of incident nucleons from several dozen to several 
hundred MeV experimental data are analysed by a microscopic ver
sion of the distorted-wave method (DWIA). Micràscopic calcula t 

tions within DWIA require the knowledge of the nuclear transiti-
on density, effective interaction between an incident nucleón 
and nucleons in.a nucle~s, and of optical potentials. In prac
tice, such calculations involve a large amount of parameters, 
and to make the experimental information more reliable, one 
should fix parameters from independent sources, and examine the 
sensitivity of results to their alternations. The study of exci
tation of nuclear transitions with a certain selectivity puts 
limit's on the number of varied parameters and 'thus simplifies 
the analysis of reactions. Arnong such excitations 0+4 0- transi
tions possess a peculiar selectivity: they may be excited only 
by longitudinal externaI fields (u.r) and are most sensitive to 
the tensor correlations. Spin-orbital components of the effec
tive interaction do not contribute to the cross section, which 
allows tiS to study the properties of central and tensor compo
nents. 

Excitation of charge-exchange 0- resonances ín a wide mass 
region of nuclei was studied in reactions with charged pions/1~ 
There are evidences of their presence in (p,n) reactions at in
termediate energies/2~ In the neutral channel, apart from the 
exci tation of two 0- states in (p,p ~) reac tion on 160 , 0- -reso
nances are not yet found (the possibility of observation of the 
O--states in scattering of protons with an intermediate energy 
on mediurn and heavy nuclei has been d s cus sed in 1.31 ). The mostí 

studied are 0+-. 0- transitions in light sys t.ems w'íth A = 16. 
Kelly /41 observed the í.sos caLar 0+... 0- transition in i.ne l as t í.c 
scattering 160~,p'y60 at the proton energy 135 MeV, Hosono 

al. / 51 et founs isoscalar and isovector transitions in the saroe 
reaction at energy 65 MeV and Ohnuma et al.~/ fixed them at 
energy 35 MeV. Isovector transitions in the charge-exchange re
ac tion 160 (p.n ) 1e·r at proton energies 35 MeV and 80 MeV were 
investigated in 1'7.8/. 

In this paper, we calculated differential cross sections 
and analysing powers fQ_ tbe exc;tatiop Of ·isoscalar and iso
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vector 0- states in quasíelastic scattering of protons on 0 
t o o g t- oo o o o,..., '" 8and compared the calculated results with the available experi b..... IH co a:J co 0\ 

\.O t 
o o o o 

lí'I lí'Ilí'It  lí'I ~ ~ 
o o o o oo o o omental data. Also, we studied the sensitivity of calculations ~ 

N o o t- ~ o o o~oto different versions of the effecti~e internucleon interaction, ,..Q 
~ o lí'I \.O 00\.0o o o o 0\ 0\00\...~ aoptical potehtials, and transition densities. It has been shown ~ o o o o o oCH ~~~ 

Cf) ~ ~ ~ ~ r-..pthat in general we correctly understand the mechanisms of exci 00 '" 'Cf.)\.00o ~ o 1"\ oo o o otation of 0- states except for the charge-exchange reaction at '..-1 ~ ~I o o o o o o o o o+..J 
o~~o o~ ~ õ õ 00 "eEp = 35 MeV where we cannot describe the experimental data at t13 

r-..N o o N o o o 000 U'Jtransfer momenta from 1.5 fm- 1 to 2.0 fm- 1, This work is a fur"
r-f 
::l 8 o o t-CO o o o co o 

..4~ o CO \.0\.0~ co o lí'Io ~ CH 
,. o o o o o oo other extens ion of r e f .19/ devoted to the s tudy o f 0+ -> 0- trans i  r-f -::::....... t>
 o1"\ N N ~ I"\N t-~lí'It13 N ~CP N N "-:'N Ntions in quasielastic reactions p + 160 . CJ I I I I I I J"íí;ii;l 
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Q)2. REACTION MECHANISM N o o o ~ Cf) ....lí'I N lí'I t 
::l N 1"\' 1"\ 1"\ +~~ ~ o o o o U'J 

~ ~ ~ ~We assume the mechanism of (p,p') and (p,n) reac t ons a t stu Pí ..4
 
died energies of pro j ecti les to be di rect and s Lng l.e-rs tep. In /9,/ Q)
 

Q) 
1"\0 o o G~ ~ \.O o.o co ~ o o 000,:r;we have substantiated this assumption. Therefore, the excita • o o o o o o ..-4~~ ~ .Q) 
~ ~ 1"\ \.O::>l o o oo o + ..... 
~ 1"\ ~tion of 0+->0- transitions was calculated within DWIA with ex

r-.. 1~ 
1"\ lí'Ico o 000plicit consideration of exchange effects ~O( ..c 

co N 0\ N I"\NO\\.Ot ~ 
~ r"'\ bt- N \.O \.O \.O ~ lí'I o ~ 

tl,An important element specifying the process dynamics is the ..c o o ~~ . . ..o o\.O ~ 
CJ ~oo • o 
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N 
effective interaction of an incident nucleon with nucleons of '''; 

p..\.00C'IJ. o lí'IO 000the target-nucleus. During the last ten years an essential prog "o~~lí'I N co ~ 1"\t-t  t-O
N 1"\ N 1"\ N lí'I 1"\ Q;)I"\~ '~ 

~ 

,,) ~ress was achieved in the understanding of effective interac r-f . o o o o o o o 
ro t~ ~ ~ ~o ~ ~ , ...-I 

+..J 
'.-1tions, a starting point for their construction being realistic 

t13 

o o 000t- 'lí'I s:0\.0\.0o 0\ ~ N o o .... 11NN-potentials (at intennediateenergies, experimental amplitudes P r-..1"\ lí'Io 1"\ co 0\ ~\.ONQ) > 
o o o o oo o + tlt- ~of free NN scattering). The pteseht calculations at energies of +..J o o~ ~ N lí'I ~ \.O ~co t o 

o 
~ ~ ~1"\ ~ ... ... 

"-:'several dozen MeV per nucleon were based on M3Y /11/ and ATB /12/ o, I I I I rI I t 
' r-fforces:' The M3Y forces were obtained on the basis of Hamada 't13 lí'I~ o s: ~.\.O o o ~\.O o lí'IO 000Johnson and Reid potentials, whereas the ATB forces on the ba- U .: ...:;<t:~ ~ lí'I lí'I 1"\ Nt- lf'\ \.Ot-I"\-.-I \.O t  \.O t  \.O \.O \D t- \.O 

o o oo • o oo osis of the Paris potential. . +..J '> ~tlc, 
~At energies of an incident nucleon of an order of 100 MeV o '-" 110\ o 

0\ o o o o O Ot-o '- tlQ)and higher the use was made of LF forces /13/ and their modi Eied O .... lí'I0\ \Do t  o o > o::...c: 
~ ~ N N 1"\N ~ N N 

o o oversion LF (1985)/14/,derived from the NN-amplitude within the +..J o o o o o o
l..'> ~ +~ ~ ... ...~~ ~ ~ ~ 

r-..l.l-<impulse approximation. The LF forces depend, while the M3Y and 1"\0 -=:.- tlN o 000o o 8 ro0\.000\0 t- N <,'ATB do not depend on the energy of an incident nucleon. Besides, 
~ \.Oco ~ N~I"\8~>u: o • o o o o "a ~>~in calculations we employed the forces vG dependent on energy l-l 

Q) 
t- ~ ..lJeÕ~t- 0\ t-N g o::N 1"\ N 1"\1 u;'+..J I I í í íI Iand density/15/ obtained f r om the Paris potential by solving the 

Q) > I 
~ 

11 '-'Bethe-Goldstone equation in the local-density approximation. S
t13 lí'I lí'Io o lí'IOOo o r-.. 111"\ 1"\ N. N N N N NN ~ 

o o o o o o o '-" tlParameters of the optical potential (see Table 1) were taken l-l l..tI S
~ ......~ ~ ~ ~ ~IH ::J ~from /16/ at E 

p
= 35 MeV, f r om /17/ at E :: 65 MeV, and I r om /18,4/ ~ p
 

at E 
p

= 80 MeV and E = 135 MeV. For energies 35; 65 and 80 MeV
 '"'-...., Q)p -~ 
l: :::3 ~ :::J l-l-ri ç:.-ri Ç)optica\ potentials were taken different in the initial and fi  Q)~ ~ :~ :::3 

~....,~-ri C "§,<, <,nal channel, the Q-value of the reaction being taken into ac

" 
~-~ cu' .......
 

<,-~~~ r- r--= ........... """"
,-.,...count, and for Ep :: 135 MeV they were chosen the same in both .... ~ 

,,,,"'-"" lí'I lí'I lí'I> 1"\ 1"\ 1"\lí'I lí'IOthe channels, three different variants being considered, descri  4"Q.. :: g~1"\ ..........
\.O lí'I 

bing~the experimental data on elastic scattering. 
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In ca1cu1ations, the structure of O+~O- transitions was
 
considered either as an excitation of a simp1e partic1e-ho1e
 
configuration (28112 ,lPl)2)' or in t he (np,nh) (n = 0,1,2) mode1
 
a more detailed discussion of which may be found in ~.10~
 

3. CALCULATED RESULTS AND DISCUSSION 

In Figs.l,2 and 3 we compare the results of theoretical cal
culations of differential cross sections and ana1ysing powers 
wi th experimental data. Norma1ization fac t or s N = a expl a th e or 

<;;; 

necessary to bring .into an agreement the calcu1ated and experi
mental cross sections are presented in Tab1es 2 and 3. 

The discussion of resu1ts corresponding to the use of a cor

related ~p,nh) wave function as compared with ca1cu1ations
 
for apure configuration was a1ready carried out in ref.~~
 
Here we on1y notice the increase of the norma~ization factor
 
when (np,nh) wave functions are used , The ratio N(28lh,l~/;)iN(np,nh)
 
in the case of M3Y forces equa1s O. 6-:-P 0.65 for isovector tran

sitions and -1.0 for Lso s caLar -( E p = 65 MeV) t r ans i t í.on , where

as for LF (1981) and isosca1ar transition it amounts to
 
0.75-:-0.80. In Fig.3 we compare theoretical calcu1ations with
 
new experimental data~/ on the excitation of isovector and
 
isosca1ar 0-' states in ine1astic scattering of 35 MeV protons.
 
Theoreticalangular distributions reproduce, in general, the
 
behaviour- of experimental cross sections though there are dif

ferences in detai1s. The ca1cu1ations aIs o provide a qualitative
 
description of the behaviour of the ana1ysing power for iso

sca1ar transition, whi1e for the isovector transition data are
 
worse repruduced. Note that the O-~ T = 1 state with excit~tion
 

energy 12.795 MeV is an ana10gue to the ground 0- state in 16F.
 

Therefore, if the excitation mechanism of ana10gue states in
 
(p-,p') and (P", n) reactions is the same (direct sing1e-step pro

.cess) and isotopic invariance is preserved, the cross section
 
of excitation of an anaLogue state in (p,n ) reaction is twice
 
tha~ of the corresponding state in ~,p') rêaction. Compari

son~o/ of the excitation cross sections of ana10gue states
 
(4-, T = 1, E* = 6.37 MeV in 16F and 4-, T" = 1, E* = 18.98 MeV
 
in 160 ) in the course of scattering of 135 MeV protons on 160
 
supports the above conc1usion. Experinlenta1 cross sections are
 
in exce1lent agreement 'with each other both in shape and abso

lute va1ue (upon mu1tip1ying the experimental cross sections
 
of (P,R') reaction by fac tor of two). At proton energy 35 MeV
 

•	 a different experimental pattern is obseived. The cross sec~ 
tion of excitation of an ana10gue state in ine1astic scatter
ing is twice as much as that in (p,n) r e ac t i.on , Several s ou r ces 
are possib1e for the above disagreement: experimental uncer
tainties (background subtraction) in the separation of the 
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Ep ·35M.V Ep.6S.... V Ep. 80MtV 
Pig. 1. 'l'he differential croee 160 1p.n 160 IP,p','60 1601p,nl'6F 

eect i.one for 160 (p, n) 16F ( O~ T=
O".	 T·l 

=- 1~ grpund state) at proton
 
energies 35 and 80 MeV and
 
160 (p,p ') 16 0 (O-~ ;r z: 1~ E*=

z: 12.795 MeV) at: E p = 65 MeV~and 

analysing poiaere A (O). Calcula
tions with the simple particle
hoLe (28 li 2' Ip 172) c~nfiguration 
(- - - M3 Y)~ and un. th the
 
(np , nh) ioaoe [unctions (---M3Y~
 
.•.••.• - ATB~ __o '---LF
 

(1981)~ ** * -vo '. 

160 1p, p'}160 0-- I T=0 I E-=10.952M~V 

Ep= '35M~V Ep=65MeV
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~ ~ Fig.2. The differential cross!8 eect.ione for 160~,p' _)160-3 
jO l (O-~ T = O~ E *z: to, 952. Me V)
 

and corpesponding analysing
 
poiaere • a) E p z: 1 35 Me V. The
 
simfle einql.e-parti.cl.e (281/ 2 ,
 

lp~/2 ) configuration(- ~ - LF
 

/,0 Sem O 20 /,0 6020 

~ ~ A~X)'''' Ili. - ,-
<l: 

(19~1)) and the correlated 
(np, uh) ioaoe function (--LF 
(1981) ~ -·-LF" (l9{35) ~ 

* * * * - v O l . b ) E p z: 65 Me V. 
The simple configupation 
(- - - M3Y) and- the correla
ted iaaoe [unct i one (-- M3Y.9 
.•.. - ATB). 

0- -excitations, vio1ation of the isotopic invariance, or,which 
is most 1ikely, different excitation mechanisms, i.e., possible 
contributions of mu1istep processes. ~or ~,n) reaction at Ep = 
= 35 MeV we cou1d not have ca1cu1ated the experimenta1ly obser
ved rise of the cross section in the range of transferr:ed mo
menta I.S fm -l.sq .$2.0 fm- 1 In ref. /211 an attempt was under
taken to relate the above discrepancy with the idfluence of 
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the pion field in nuclei. At the same time, in (p,n) reaction 
at Ep = 80 MeV no discrepa~cy arose between theoretical calcu
lations and experimental data (Fig.l, calculations with forces 
LF(100) and vG(100)). This leads us to the assumption that 
during the excitation of 0- states iq scattering of Ep = 35 MeV 
protons multistep processes may be important since, as a rul/2 : / 

with increasing energy of the projectiles the contribution of 
multistep processes to the cross section rapidly.decreases. 

Table 2 

Nonnalization factors N = N e IN thxp eor 

Reaction (MeV) M3Y ATB LF 
0981 ) 

LF 
0985 ) 

vG 

(p, n) 35 

80 

35 

.42 

.17 

1.00

(.27) 

(.10) 
-

.0)* 

.52 

. 19 1.00 .90 .62 

(p , p") 
65 

1.15

.45 

'(0.70) 
-

(.48)* .50* 

.24 (.15) .27 

135 .66* .65* .45*
 

*The symbol * refers to the isoscalar transition. 

Table 3 

Normalization factors N=N exp/N theor for the isoscalar 
transition O+~ Q-at Ep = 135 MeV and different optical 
potentials 

LF LF LF vG 
0981 ) 0981 ) (1985) 

CK/18 / (.49) .. 66 .65 .45 
KA/4/ . (.40) .50 .45 .40 
KB /4/ - (.52) .70 .69 .48 

Fig.3. The differential cross 160(pp,)160, Jii=o-, Ep=35MIZV 

sections [or reaction 
'-

T=O, E-=10.952MIZV t=l, E·=12.795MIZV 
160 cp,p /)1 O with excitation ~ 

of i.eoecal-a» (E * = 10.952 MeV) 
..c 
E 
~ 

:1 

and -ieooeetior (E* =1'2.795 MeV) -1

O--states and corresponding 10
 

analysing powers. The meaning
 
of curves is the same as in
 
Fig.1.
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Fig.4. The differential cross secti;ns for the reaction 

\
 

r' 

~ . 160(p,p')1l\) ioi tn the (np,nh) uave functions and forces 
A simple particle-hole configuration ~sl~ ,lpi~) is marked 

'I 

M3Y and ATE. 3. --(D+Kn),4. --o .--D" 5.-.-Kn" 
by brackets in Tables 2 and l. where D - dix-ect: component: and Kn - knock-on componerit ; 
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Next, we note insignificant differences in the cross sec
tions and analysing powers (see Figs. 1 and 2) calculated with 
forces M3Y and ATB, while the direct and exchange parts of 
cross sections calculated separately (Fig.4) essentially dif
fer from each other. From comparison of M3Y and ATB forces!19! 
it follows that even singlet (SE) and tTiplet (TE) components 
of these forces are close to each other,and odd ones(singlet and 
triplet, SO and TO) significantly differ from each other. The 
exchange amplitude is determined by effective forces obtained 
from interaction in the direct channel by changing signs of 
odd componentp • In the approximation of zero-range interaction 
( o -force) for odd components t he exchange amplitude coincides 
with the direct one in magnitude and is opposite in sign so 
that they cancel out in the total amplitude. This shows the 
uncertainty in odd components of effective forces due to ad
ding either a o-function in the coordinate space ar a constant 
.	 I' . /1 g/ (' d ' 1n	 the momentum space. Upon renorma 1zat1on 1ntro uct10n 

16ot,p,p'1160• 0-.T=0 160 + P Elastic Fig.5. aJ Thé cross sections
 
E· =10,952MItV 'Ep=135MW
 for inel.aet-ic scattering 

Ep=135M«V 160 (p,p ') 16 0 at E p z: 135 MeV,ôl aI ca Leu Labed wi th (np,nh) oaoe 
~ 
.D functions~ density-dependent
É. 
d effective forces and different 
~'ô optical potentials. bJ The pro'O 

ton e laet.ic scattering from 16 0 , 
The meaning of the optical po
tential paramei ere : --- CK /18/, 

- KA /4/ (uereion A)~
 
io
 - - - KB /4/ (version BJ. 
Q5 

of	 a constant in the momentum 
~ [~u I 10fF j. ~ I' i'i'"'' ". ',I 

space) SO components of M3Y and 
-0.5 ATB forces become alike up to 

the range of momenta transferred 
-tü I • Olor I q S 3 frn -1, and the contribu

-05 

o	 20 60 Elc.m.O	 20 'O ec.m. 'O 
~ion to the cross section from 

TO components is insignificant because of their smallness,which 
explains the results obtained. 

Let us thoroughly discuss the results obtaines with the den
sity qependent vG(IOO) effective forces. At E p = 8'0 MeV calcll 
lations o f the excitation of 0- state in (p.n ) reaction satis
factorily describe the experimental data (Fig. 1). For (p,p') 
reaction at E = 135 MeV calculations of the excitation of isop 
scalar 0- state give a large dip around 30° absent in calcu-
La t ons wi t h other forces and not observed experime,ntally (Fig. 2) . í 

8 
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Experimental data on asymrnetry are reproduced by density-de
pendent interactions better than by the density-independent 
ones. The usé of other variants of optical potentials derived 
from the elastic scattering does not improve the description. 
The calculated results are only slightly sensitive to the choice 
of various phase-equivalent optical potentials (see Table 3 and 
Fig.5). 

J CONCLUSION 
l 

'I In	 this paper, we have studied isoscalar and isovector O
+ 
~O 



16 0transitions in (P,p') and (p,n ) r e ac t í.ons on nucleus in the 
energy range from 35 MeV to 135 MeV. Using the distorte~-wave 

method with various effective NN-forces and wave functions we 
have computed the differential cross sections, analysing po
wers and analysed the available experimental data. 

On the whole, we have obtain~d a satisfactory description 
for angular distributions and analysing powers. The disagree
ment between theoretical calculations and experimental data 
.at momenta transferred q > J .5 fm-1 and low energies of inci
dent protons may be related with the expected contribution from 
multistep processes. . 

Study of the role of various components of the effective 
force testified to an important role of the exchange terms for 
describing 0- -excitations. The choice of short-range odd com
ponents of effective NN-forces was found to be ambiguous. The 
use of density-dependent effective forces slightly changes the 
detailed picture of angular distributions, leaving the descrip
tion of experimental data qualitatively unchanged. 
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HET nH npOEEnÓB B BAillEH EHEnHOTEKE? 

Bbl MO)l(eTe nOJlY1.Bnb rro novr e nepevacaeaasre HH)I(e KHHrH, 
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/.\10,11-8 11- 818 

,[14-85-851 

eCJlH OHH ae 6blJlH 33K333Hbl paaee, 

TpYA~ II-MemAYHapOAHoro C~Mn03~YMa no ~36paHH~M 

npo6neMaM CTaT~CT~4eéKO~ MexaH~KH. AY6Ha, 19at. 

TpYA~ IVCOBe~aHHA no ~cnonb30BaH~O HOB~X AAepHO
~~3~4eCK~X MeTOAOB AnA peweHHA HaY4HO-TexH~4eCKHX 

M HaPOAHOX03AHCTBeHH~X 3aAa4. J.ly6Ha. 1981. 

TpYA~ COB~aH~A no ~ccneAOBaHHA~ B 06naCTM 
penRT~B~cTCKO~ RAepHoH ~~3HKH. J.ly6Ha, 1982. 

TpYA~ COBe~aHHA no KonneKT~BH~M MeTOAaM 
YCKopeHHA. AY6Ha. 1982. 

TpYA~ IV t1e>KAYHapoAHoH WKon~ no HeHTpoHHOH
 
~H3~Ke. J.ly6Ha. 1982.
 

TpYA~ COBewaHHR no CHCTeMaM H MeTOAaM 
aHan~T~4eCKHX B~4HcneHHH Ha 3BH H HX np~MeHeHHO 

B T~opeT~4eCKOH ~H3HKe. AY6Ha, 1982. 
TpYA~ HellCAYHapoAlimt WKOm>l-CeM~Hapa no et>H3~Ke 

rRme~x HOHOB. AnYWTa. 1983. 

TpYA~ pa604ero COBe~aHHR no np06neMa~ ~3nY4eHHA 
~ AeTe;<T~pOBaH~A rpaBHTallHOHti~X BOIIH •.J.ly6Ha, 1983. 

TpYAN XI He~AYHapoAHoro CHMn03HYMa no
 
RAepHoH 3neKTpOHHKe. 6paT~cnaBa,
 

4exocnoBaK~M, 1983. 

TpYAW 7 MemAYHapOAHoro COBe~aH~R no npo6neHaM 
KBaHTOBOH TeopHH nonA. AnYWTa, 1984. 

TpYAW VII Me~AYHapoAHoro ceMHHapa no npo6neMaM
 
~~3HKH BWCOK~X 3HeprHü. AY6Ha, 1984.
 

TpYAW WHe>KAYHapoAHoro C~Mn03HYMa no H36paHHMM 
np06neMaM cTaT~cTH4ecKoH MexaH~K~. AY6Ha , 1984 . 
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TpYAW V HemAYHapoAHoro COBe~aH~A no npo

fineMaM.MaTeMaTH4eCKoro MOAen~pOBaH~R, npo

rpaMM~pOBaH~~ H MaTeMaT~4eCK~M HeTOAaM pewe

H~A ~H3H4eCK~X 3aAa4. AY6Ha. 1983
 

TpYA~ IX BceCO~3Horo COBe~aH~A no YCKop~TenAH
 

3apRmeHH~X 4aCT~4. J.ly6Ha, 1984 /2 TOMa/
 

TpYA~ MemAYHapoAHoH WKon~ no CTPYKType
 
RApa, AnywTa, 1985.
 

5 p.	 40 K. 

3 p.	 80 K. 

1 p.	 75 K. 

3 p.	 30 K. 

5 p • .(lO K. 

2 P. 50 K. 

6 p. 55 K. 

2 p.	 00 K. 

4 p. 50 K. 

4 P. 30 K. 

5 p.l50 K. 

7 p. 75 K. 

3 p. 50 K. 

13 p.50 K. 

3 p. 75 K· 

3aKa3~ Ha ynoMRHYTWe KHHrH MorYT 6~Tõ.HanpaBneH~ no aapecy: 
101000 Mo cxaa , fnaBIlOtITaMT. n/H 79 

H3aaTenõcKHH OTaen 05benHHeHHoro HHCTHTYTa HnepHNX HccneAoBaHH~ 
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0pHHMMaeTCA OOAOMCKa Ha npenpMHTW M C~eHMA 06~eAMHeHHOrO MHCTMTyTa 
AAepHWX HCCneAOBaHHM. 

YcTaHoaneHa CneAyowaA CTOMMOCTb noAnMCKM Ha 12 MeCA~ea Ha M3AaHMA OHRM, 
8KnO~aA nepecwnKy, M0 OTAen~HWM TeMaTM~CKMM KaTeropMftM : 

HH.IlEKC TEHATHKA UeHa noAnMcKM 
Ha rOA 

1. 3KcnepMMeHTanbHaA ~3MKa BWCOKMX 3HeprMM 10 p. 80 kon. 

2. TeopeTH~CKaA ~3Mka BWCOKMX 3HePrMM 17 p. 80 kOn. 

3. 3KcnepMMeHTanbHaA HeHTpoHHaA ~3MKa 4 p. 80 kon. 

4. TeopeTM~ecKaA •H3Mka HM3kMX 3HeprMM 8 p. 80 kon. 

---
5. "aTeMaTMKa 4 p. 80 kOn. 

6. RAepMaA cnekTpocKOnMA M paAMOXM_,. 4 p. 80 KOn. 

7. tM3MKa TA•enwx MOHOB 2 p • . 85 kon. 

B. KpMoreHMKa ~ p. 85 kon. 

---
9 . YcKOpMTem< 7 p. 80 kon. 

10. AaTOMaTM3a~"" o6pa6oTKH 3KcnepHMeHTanbHWX 
AaH .... x 7 p. 80 kon. 

11 . 6w~CnMTen~HaA MaTeMaTMKa M TeXHMKa 6 p. 80 kon. 

12. XM-A 1 p. 70 KOn. 

---
13 . TexHMKa ~M3M~CKoro 3KcnepMMeHTa 8 p. 80 KOn. 

14 . HccneAoaaHMA TaepAwx Ten M •MAkOCTeM 
AAePHWMM MeTOAaMM 1 p. 70 KOn. 

15 . 3KcnepHMeHTan~HaA $M3HKa AAepHwx peaKuMH 
npM HM3KMX 3HeprMAX 1 P . 50 kon. 

16 . ao3HHeTPHA M $H3HKa 3a~MTW 1 p. 90 ·Kon. 

17. TeopMA KOHAeHCMpo&aHHoro cocTOAHHA 6 p . 80 kOn. 

18 . Mcnonb3oaaHMe pe3ynbTaToa M MeTOAOB 
• yHAaMeHT8nbHWX ~3M~CKMX MCCneAo8aHMM 2 p . 35 kOn . 
a CMe.HWX o6n•CTAX HayKM M TeXHHKM 

19 . 6~M3MKa 1 p. 20 Kon. 

0oAnMCka .a•eT 6wTb ~OpKneHa C no6oro MeCA~B Tek~ero rOAa . 

Oo BCeM eonpocaM ~p~eHMA noAOMCKM cneAyeT o6p-.aTbCA 8 M3AaTenbCKMM 
OTAen OHRH no aAPecy : 101000 ~OCKBa. rnaeno~TaMnT, n/A 79 . 
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fapeea •• A. H AP· 
HccneAoaaHHe o+ .. o- nepexoAoa a peaKIIHRX 180(p,p')18o 
npH 35~ Ep ~ 135 M3B 

Elt-86-21 
H 180 (p,n)18F 

B paMKax MHKpocKonH4ecKoH aepCHH DWIA npoaeAeH aHanHa pac4eToa AH~
peHIIHanbHWX Ce4eHHH H aHanH3HPY~HX CnOC06HOCTeH AnA H30~anRpHWX H H30aeK
TOpHWX o+ .. o- nepexoAoa a peaKIIHRx 111o(p,p 1 180 H 18o(p,n)1 F. 6wno noKaaaHo, 
4TO T04HWH y4eT o6MeHHOrO abi6HaaHHR a ~p~aKTOpe H HCnOnb30aaHHe KOppenH
poaaHHWX (np, nb) aOnHoawx iiJYHKIIHH npH noCTpOeHHH RAePHbiX' nepeXOAHbiX nnoTHO
CTeM, yny4waeT OnHCaHHe pacCMaTpHaaeMbiX peaKIIHH npH nepeAaHHWX HMnynbcax 
Q·S 1,5 IIJM-1. Ho coxpaHReT pacxo•AeHHe c 3KcnepHMeHTOM npH 6onbWMX q 
H Epa 35 1138. npH 3TOM npOAeMOHCTPHpoaaHa HeOAH03Ha4HOCTb aw6opa onTH4e
CKoro noTeHIIHana, onpeAenReMoro TonbKO H3 AaHHwx no ynpyrOMy pacceRHHO. 
CeneKTHaHocTb o• .. o- nepexoAoa no oTHoweHHO K 3C!MIIeKTHaHwM NN-aaaHMOAeHcT
aHRM noaaonReT aHanHaHpoaaTb aKnaAW OTAenbHwx KOMnoHeHT 3THX CHn, MPH4eM 
OTMe4eHa HeOnpeAeneHHOCTb, caR3aHHaR C a03MO*HOCTb0 A06aaneHHR npoH3aOnbHOH 
8 -IIJyHKIIHH K HX He4eTHWM KOMnOHeHTaM. noKa3aHO, 4TO HCnOnb30aaHHe 3aaHCR~HX 
oT nnoTHOCTH 3~KTHaHwx NN -cHn yny4waeT onHcaHHe KaK AH~peHIIHanbHwx 
Ce4eHHH, TaK H aHanH3HPY~X CnOC06HOCTeH. 

Pa6oTa awnonHeHa a fla6opaTOPHH TeopeTH4eCKOH ii!M3HKH OHRH. 

Coo&u- OCbe.lllllleHHoro IDICTliT)'TI li.QepHWX HccneAoUHJOi. Llyfiu 1986 

Gareev F.A. et al. . 
Investigation of o+ .. o- Transit ions in 1\>(p,p ') 18o 
React ions at 35 ~ E p ~ 135 MeV 

Elt-86-21 
and ~(p.nf8 F 

The calculation of differential cross sections and analysing powers 
for the isoscalar and isovectoro+ .. o- transitions in180(p,p')180 and 
180(p,n)18 F reactions has been analysed within the framework of the micro
scopic version of DWIA. It is shown that the theoretica·J description of the 
~onsldered reactions at the transferred momenta q S 1.5 Fm-1 has been 
better when the exact knock-on terms are included in the fonn factor 
and the correlated (np,nb) wave functions are used for construction of the 
transition density. The discrepancy with experimental data for large q. 
and Ep • 35 MeV was kept. The uncertainty of optical potential choice which 
Is defined only from the inelastic scattering data is demonstrated. The 
selectivity of o•~o--transitions with tespect to effective NN-interactions 
allows one to analyse contribution of separate components of these forces. 
In this way the uncertainty due to adding the 8-functions to the odd com
ponents is noted. It is shown that using the density dependent effective 
NN-forces improved the description of both differential cross sections and 
of analysing powers. 

The investigation has been perfonned at the laboratory of Theoretical 
Physics, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1986 


