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I. Introduction

Excitation of the magnetic dipole (M1) resonance in 90-9625 1n

the (p,p’) reaction at intermediate energies ls to be described in
this paper. The first experimental results on this subject have been
obtained a few years ago and they are rather helpful in clearing
up the situstion with the M1 resonance missing in heavy nuclei. The
problem was the following - no visible MT strength in nuclei with
A»,100 had been found in the high resolutinmn (e,e’) experiments at
low momentum transferred in the energy region E, whereas
everybody was sure the resonance had to be located, In OZr only a
few weak 1% levels with Y, B(M1)t= O. 78}40 have been observed in the
region 8,0¢E£10.0 MeV and the upper 1imit for the M1 otrehgth has
been given as 2 B(M1)}< 2, 6}% that means only about 20% of the
shell model estimation for the pure V(‘199,1441 4/2) transition. One
of the possible reasons for the (e,6’) experimental failure, asc has
been pointed out in ref./4/, is the masking of the M1 trancitione by
the M2 resonance that is located in the same region E and exclted
more intensively than the M1 resonance at q aohieved in tho (c,e )

scattering.
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In 7%2r this was confirmed in the high resolution {p,p’) reaction
with E p =319 MeV /9/. Recently the M1 resonance has been observed
in 206Pb by polarized (Y ,¥ n reaction’ 1%/,

The question that still remains opened is connected with the
strength of M1 transitions., Their damping exists though not so
strongly as was concluded from the (e,e’) experiments. The experi-
mental cross section of the M1 resonance excitation in the (p,p’)
reaction in Zr isotopes is about 30% of the theoretical one calcu-
lated for the pure V{499/?431/z)configuration /7/. It is clear that
there are many different reasons for the M1 strength damping. But
in any case one has to start with ordinary nuclear structure effects
and do his best and only if failed, he would argue about other addi-
tional effects and their contribution. From this point of view it is
more consistent to calculate directly the cross section of the reac-
tion with microscopic wave function of the resonance than to compare
such values as B(M1) or the response function with the experimental
ones obtained in the model dependent way. So, we try to fulfil this
program in this paper.

2. Quasiparticle~Phonon Model and 1t State Properties in
Zr Isotopes

The structure of 1% levels in 90'96Zr is calculated here in the
quasiparticle-phonon model (QPM) /11’12/. We have two reasons to use
this model,First,its Hamiltonian includes pairing interactions which
are important in these nuclei. Second, in thia approach we can cal-
culate the structure of the levels by taking into account a configu-~
retion mixing of tp~1h with 2p-2h states and thus it 1s eaay to
calculate their excitation probabilities in different reactions.
There are some weak points of the QPM - it uses & schematic sepa-
rable particls-hole interaction and restricts single-particle spect-
rum of the Sexon-Woods potential to only bound and narrow quasi-
bound levels., Recently the excitation of the M1 resonance in 90Zr in
the (p,p’) reaction has been calculated in the framswork of the fi-
nite fermi-system theory (FFST) /13,14/ which is free froim these
short-comings., But neither pairing interaction in the proton system
ot %r (but only some estimations of 1ite role) nor coupling to the
complex configurations was taken into account in refs./13'14 N

The effective particle-hole interaction for 1* states in the
QM has the form: !

V (r rz)—‘_( fo4) ‘Ff’aew”)//ﬁ}/f'”z}co'z. )

Q0N si okl KHCTETYY |
SACEBMZ s;?.senonalﬁ
_BUBANDTERA



http:8.0~Ef10.0

I. Introduction

Excitation of the magnetic dipole (M1) resonance in 90"'9621‘ in

the (p,p’) reaction at intermediate energies is to be described in
this paper. The first experimental results on this subject have been
obtained a few years ago/1/ and they are rather helpful in clearing
up the situation with the M1 resonance missing in heavy nuclei. The
problem was the following - no visible M1 strength in nuclei with
A.,100 had been found in the high resolution (e,e’) experiments at
lom momentum transferred 2/ in the energy region E, whoroas
everybody was sure the resonance had to be located. In 9oZr only a
few weak 17 levels with z:B(M1)f: O.7B/u§ have been observed in the
region B.OSE}J0.0 MeV and the upper limit for the M1 utrahgth has
been given as 2 B(M1)}< 2.6}43 /3 thet means only about 20% of the
shell model estimation for the pure V("99/;4'197/g) transition. One
of the possible reasons for the (e,e’) experimental failure, as has
been pointed out in ref./4/, is the masking of the M1 transitione by
the M2 resonance that is located in the same region E:, and oxolted
more intensively than the M1 resonance at ¢ achioved in tho (e,e’)
scattering.

As for the (p,p’) scattering § -values for @ ~2°-4° are much
smaller than under the conditions of the (e,e’) experimonto. That is
why we find a predominant excitation of states with angular momentum
transferred I=0 and suppression of states with L > 1 in the (p,p’)
experiments/5/. Moreover, due to the behaviour of different compo-
nents of the interaction betwesen the projectile and the target, spin
and spin-isospin modes are intensively excited by protons with E,,-
100-300 MeV, As a result, it was just the (p,p’) reaction at interme-
diate energles to "rediscover" the M1 resonance., In Zr isotopes the
resonance is clearly seen as 8 bump over a background with its energy
glightly decreasing with 1ncreesin7 A from 8.9 MeV in 9OZr to 8.6
¥V in 26z and width M=1.5 ¥V /7/, In heavier nucles (120+724sn,
14003) the M1 resonance is not so visibly separated from the back-
ground because of the difficulties with gubtraction of the tail from
the elastic psak and possible L=1 excitations /8/. Feverthelerss, the
existence of the M1 resonance in heavy nuclsi is out of questions now.

‘
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In “O2r this wes confirmed in the high resolution (p,p’) reaction
with E,,=319 MoV /9/. Recently the M1 resonance has been observed
in 2%0py by polarized (¥ »¥9 reaction’ 1°

The question that still remains opened is connected with the
strength of M1 transitions. Their damping exists though not so
strongly as was concluded from the (e,e’) experiments. The experi-
mental cross section of the M1 resonance excitation in the (p,p’)
reaction in Zr isotopes is about 30% of the theoretical one calcu-
lated for the pure V{195;;437/z}configuration /7/. It is clear that
there asre many different reasons for the M1 strength damping. But
in any case one has to start with ordinary nuclear structure effects
and do his best and only if feiled, he would argue about other addi-
tional effects and their contribution. From this point of view it is
more consistent to calculate directly the cross section of the reac-
tion with microscopic wave function of the resonance than to compars
such velues as B(M1) or the response function with the experimental
ones obtained in the model dependent way. So, we try to fulfll this
program in this paper.

2. Quasiparticle-Fhonon Model and 1t State Properties in
Zr _Isotopes

The structure of 11 levels in Zr is calculated here in the
quasiparticle-phonon model (QPM) /11‘12/. We have two reasons to use
this model,Iirst,its Hamiltonian includes pairing interactions which
are important in these nuclei. Second, in this spproach we can cal-
culate the structure of the levels by taking into account s configu-
ration mixing of tp-1h with 2p-2h states and thus it is easy to
calculate their excitation probabilities in different reactions,.
There sre some weak points of the QPM - it usea a aschematic sepa-
rable particle-hole interaction and restricts single-particle spect-
rum of the Saxon-Woods potential to only bourd and narrow quasi-
bound levels., Recently the excltation of the M1 resonance in 90Zr in
the (p,p’) reaction has been calculated in the framework of the fi-
nite fermi-system theory (FFST)’ 13914/ ghich 1s free froi these
short-comings. But neither pairing interaction in the proton system
of 90Zr (but only some estimations of its role) nor cocupling to the
complex configurations was teken intec account in refa./13'14 °

The effective particle-hole interaction for 1* states in the
QPM has the form: '
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The radial form factor f(F) is taken in this paper as f/f) =
dU/dr ; Ulr) is the central part of the Saxon-Woods potential. Two-
quasiparticle states wrmnAf=2 do not give a contribution to the
structure of one-phonon 1% excitations if we use only GG -forces
(1), But as has been shown in ref. 15/ their influence on the M1
resonance properties is negligible.

The parameter of the spin-isospin interaction 2¢ isg fitted
to the experimental location of the M1 resonance and it differs from
nucleus to nucleus. As for the spin interaction, it is rather wea-
ker here (agf”): 0.1 2¢°"/)  because of the results of papers/13’16/
and our own calculations of the properties of the recently digcove~
red low-lying isoscalar 1% level with E,= 5.846 MeV in 208py,

If we look at the spectrum of the statés with IZL1+ obtained
in the one-phonon approximation, we find two 1% states with a large
value B(M1, O;g.kvﬂz') in all Zr isotopes (see Table 1). The state
with the maximum value B{(M1) is located at the experimental energy
of the M1 resonance (that was the input information for the cholce
of aéfﬁ, the second state has the energy E}:=11 MeV. The: main
contribution to the structure of the "resonance" 1* gtate comes from
the configuration V{1452 1¢7/2) and to the state with £,=11 MeV
from the configuration Ji (4 W74497/z)° The second 17 state appears
due to the pairing in the proton system. It should be mentioned that
a mixture of the neutron and proton configurations {4 ?wid 1 1/2)4,
is strong enough; this is because of a large value of the Y7 -in-
teraction {ae(vo.;;): j‘lge‘f“:—a.‘) aéf”}. The increasing of Iae‘:”l leads
to dpcreasing of the mixing. B

The contribution of the component V{1 99& ”gvlz) to the wave
function of the 1* state with El~f9 MeV increases with A because a
neutron energy gap becomes larger and as a result, the two-quasipar-
ticle state Y(‘!ng/197/2) comes nearer to the M1 resonance location
with esach two additional neutrons.

One of the advantages of the QFM, es it has been mentioned ear-
lier, is its ability to take into account the coupling of highly ex-
cited one-phonon stetes to two-phonon configurations 1,12 « In
this approximation, the 1* gtates are discribed by the wave function:

Y ()= DR G+ TP 9], €] T @
X2 1™

+ dziz
In fhis formula Q iui 1s the phoncin operator with momentum ) R
ife projection }1 and root number U 3 o 1s the wave funciion of
phonon vacuum. The interaction between one- and two-phonon states
leads to fragmentation of one-phonon state strength over a great num-
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Table 1. Energy (Ex) , B(M1)4 value and the main components of the
17 state wave function for the states with the maximum
B(M1) values in Zr isotopes. For B(M1) the effective
gyromagnetic factors 9§fﬁ:o‘sg§ree are uged.

main components (in %
lwu,cleus E., |BMDY, P n B
MeV | 2 V[@wﬂgm}ﬁ U99iatgase ) O (12t fsiafV(2dssa 2d3,5)
8.9 4.35 82,8 10.9, 4.1 -
20z
11.0 3.64 11.4 82.4 2.9 -
8.8 4,83 86.2 8.3 " 2.9 0.9
922r
10.9 3.27 8.6 86.6 2.5 -
94, 8.7 L 5.20 89.2 6.2 2.0 1.2
10.8 2,89 6.3 90,0 2.0 -
%6, . 8.6 5.44 92.5 4.1 1,2 - 1.2
10.7 2,50 4.2 93.2 1.6 -

ber of states with wave function (2) and thus a spreading width of

resonance r"* appears, The value of f? depends on the strength of
the interaction which is calculated in the QPM microscopically and

without any new parameters. There is no need in describing all the

details of the QPM approech to this problem as they can be found in
review/12/, we should only mentlon that the M1 resonance fragmenta-
tion in this approach has been investigated in ref./ 18/,

Our attention will be concentrated only on the properties of
the one-phonon 1* state with Ex~*9 MeV since we identify it with the
M1 resonance. Other 1+ gstates (there are four one-phonon 1t states
1n 92r and five - in 92792 with E,€ 11 MeV) are located outside
the M1 resonance experimental position (7 <¢ EX(1O MeV) and have a
small value of the (p,p’) cross section. Moreover, the sfrongeet
of them (1+ state with 5,2511 MeV) is fragmented over a several MeV
region due to the coupling to two-phonon states.

3. Transition Densities of 1% States and the Deacription
of the {(p,p’) Scattering

The inelastic scattering of 20C MeV proton 1is described in the
DWIA, Nowadays, this approximation is considered reesonable and is



widely used for the scattering of particles at intermediamte energies.
The idea of the approximation is in the substitution of particle-
-nucleus interaction by interaction of particle with free nucleons
neglecting the binding energy of nucleons., For the free fNN -matrix
there is a well-known parametrisation in the form of a sum of the
Yukawa potentials with parameters fitted to data of the free-nucleons
scattering amplitude. In this paper we use the parameters from ref,

19/ obtained forE§=21O MeV, If we are going to describe the scat-
tering of an intermediate energy particle at small angles, realistic
results will be obtained only with the central component of thel,, -
interaction and by treating knock-on exchange terms by means of a
pseudopotential. The excitation of the M1 resonance in the (p,p’)
reaction was considered under these assumptions in refs. 5’14/. In
this paper we intend to calculate G}h a8 accurately as possible,
that is why we include the tensor component of the ty” -interaction
as well., The knock-on exchange terms are treated here exactly by cal-
culating directly nonlocal form factors with the QPM transition den-
gities, A1l numerical calculations of the form factors are;perfor-
med with the computer code from ref./go/ and for the cross section
we use the dode DWUCK, For the projectile scattering in the nuclear
field we use energy and mass dependent optical potential from ref.
/21/} Its parameters were fitted to reproduce the elastic cross sac-
tion of protons and the analysing power for a wide range of nuclei
and proton energy.

A}

'The transition densities of the 17 states were calculated in
three approximations: 1) the approximation of free quasiparticles:
the M{ resonance is conpldered to be the pure two-quasiparticle
V(439/24g;,2) excitation; 2) the Tamm-Dancoff approximation (TDA);
3) the random phase approximation (RPA), It makes possible to notice
changes in the (p,p’) cross section as the wave function of the re-
sonance becomes more complicated. The local trensition densities
_pnglr) of the resonance in 907y are shown in fig. 1 for these app-
roximations. Both AL =0 and al =2 transition densities are presen-
ted. It should be mentioned that the absolute value of gy, is
larger than that of Pfh « Complication of the resonance wave func=-
tion results in a small shift of _9:2; maximum inside nucleus, dec-
rease of the amplitude end increase of the width. On the whole, the-
se ochanges are negligible but as we will see 1in the follcwing they
result in visible chéanges in the absolute value of the (p,p’) cross

gection,
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Fig, 1, Trangsition densities of the M1 resonance in 9OZr calculated
under different assumptions of the resonance wave function:
a) 92, (r) 5 b) £ (r) . Solid curves are for the RPA,
dashed curves are for the TDA, dot-dashed curves are for
the pure configuration y"fﬂg,z 19-,,;,) .

4, The Results of the {p.p’) Cross Sectinn Calculations

Iet us now turn to our calculations of the (p,p’) croes sec-
tion., We begin here with scme methodical aspects of the calcula-
tions, In fig, 2 we present the excitation of the M1 resonance in
9OZr obtained with different components of the fNN -interaction,
the RPA transition densities being used, It is seen that the tensor
components of the fNN -matrix and Al. =2 transitions are important
in describing the cross section behaviour after the first minimum,
i.e. 82> 10°, as for § < 10°, thelr contribution increases the value
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of the (p,p’) cross section by about 5-10%, In fig. 2 we also show
the excitation of the 1% state with E;=11 MeV. Its cross section is
twice as small for forward angles as the one of the M1 resonance
though the ratio of their B(MT) values is ~ 1,2 (see table 1), The
reagson is in that the interaction of the 200 MeV protons with neut-
rong of nucleus is stronger than with protons of nucleus. It is in-
teresting that the shape of the curves is not very sensitive to ei-
ther we use RPA or TDA or pure V{4 9/149712) trangition deneity
(fig. 3). The differences are in the absolute value of the cross
saction., For the pure configuration V('fgg/z, 197/2) the ratio
Q=551P19)/6},,(9)is got to be equal to 0.32 in 20Zr, This value of Q
is close to the one obtained with the code DWBATO in raf./7/ with
the same wave function of the resonance. For the TDA wave function
of the resonance, & increases up to 0.48 and for the RPA wave func-—
tion up to 0.64. Just the seme situation occurs in other isotopes
(see table 2),

The quenching fector = Goxp(B)/Cip(B) obtained in diffe-

Table 2.
rent approximatione of the M1 resonance wave function,
Nucleus V("ZQ’MQ'"Q) TDA RPA Q++Q+a+
30zy 0.32 0.48 0.64 0,79
92z, 0.25 0.36 0.47 0.56
Fhop 0.34 0.48 0.62 0.75
%zr 0.34 0.49 0,60 0.68

To compare our results with the experimental angular distribu-
tions, we have to turn to fig. 4. Our curves with the RPA wave func-
tions are normalized here to the experimentel points by the quen-
ching factor Q from the fourth column of table 2. The shape of the
curves in all isotopes is in good agreement with the behaviour of
the experimental points., The experimental values GQXP(Q) are gys-
tematically larger than Q'(Tu,{@) for 03 8°; we are sure this is
caused by a contribution of excitations with Alﬂ_) 1 /5/.

The values of [ are close to each other in all isotopes and
change similarly with using different approximations of the M1 re-
sonance wave function. The only exception is 922r-1sotops in which

g 1is by 25-30% less than in other isotopes for all approximations.
This is because the experimental points in 92Zr are lower than in



Pig, 4.

Experimental/Y/ and theoretical
cross sections of the M1 reso-
nance excitation in the {p,p’)
reaction., Theoretical curves are
‘obtained with the RPA wave func-
tions and normalised to the ex-
perimental data by the factor Q
from the fourth column of table 2.

other isotopes, The theoretical
calculations do not reproduce
this decrease of the cross sec-
tion and the reason is beyond our
understanding. May be a part of
i\? the M1 strength was lost with the
empirical background extraction.
So, the RPA calculations of
the M1 resonance excitation in
the (p,p’) reaction give the va-
lues about 1.5 - 2.0 times larger
than the experimental ones, but
they are twice lower than in the
calculations with the pure configuration. Thus, nucleon correlations
play an important role in the M1 strength damping. Not only an admix-
ture of other two-quasiparticle configurations in the M1 resonance
wave function but also ground stete correlations are important be-
cause we have increase in R when passing from the TDA to the RPA
wave function. The value of £ obtained with our RPA wave function
is close to the one in the FFST /14/. There are some differences in
explanation of this value. In the QPM the main contribution to the
increasing in Q comes from the admixture of proton twe-quasipartic-
le components. In the FFST there is no pairing in the proton system
of 907y (so, such components as 7T{499”_49 w2) are missed) and
the main admixtures are neutron two-quasiparticle components; as
has been pointed cut in ref,
from coupling to the continuum.
The next step to take into account nucleon correlations more
consistently is in considering the M1 resonance coupling to two-pho~
nen states; in this approach tie resonance is described with the
wavesfunction (2). The (p,p’) cross section in this case can be cal-
culated by means of the strength function method o These calcu-
lations are analogous to the one for the (e,e’) reaction described
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in detail in ref./23/. Here we use, as usually, the Lorentz weight
function with the averaging parameter & =0,1 MeV. This value is much
less than the experimentally obsgerved width [[=1.5 MeV of the reso-
nance and thus the averaging procedure of the strength function me-
thod will not carry a visible discrepancy in the integral probability
of the resonance excitation

As an example, we show in fig. 5b the strength function G(JWUQVEJ
of the (p,p’) cross section with the excitation of 1% states in 7 zr
for £,=200 MeV and §=3°. To compare, analogous calculations in the
RPA are presented in fig. 5a. The centroid of the resonance is not
shifted with taking into account coupling to two-~phonon states. But
the resonance splits into a group of 1t states with the wave function
(2). Instead of the single RPA-excitation at Ey=8.9 MeV, which we
identify with the M1 resonance, we have in fig, 5b a resonance struc-
ture at about the same energy but also a substructure at £,%9.5 MeV
and a group of weakly excited states which form a low-energy tail of
the resonance, The width of the resonance r' is much less than the
experimental one., Nevertheless, coupling to two-phonon states pushes
a part of the M1 strength out the resonance region and leaves 81% of
strength of the RPA state with £,=8.9 MeV in the region af, =1.5 MeV.
The substructure of the strength function over 10 MeV iz mainly due
to fragmentation of the RPA~state with E, = 11 MeV. The same features
are obtained in other Zr isotopes.

It should he pointed out that coupling to two-phonon states does
not lead to missing of the full M1 strength but does lead to its re-
distribution over a large number of states.(2) with many of them weak
and out of the resonance region; ao they can be missed in the back-~
ground extraction. So, dus to the coupling we get an additional inc-
rease in the factor @ that is presented for this appro-ximation
in the last column of table 2. Taking into account our previous com-
ments on 922r, we can say that in the (p,p’) reaction at intermediate
energy about T0-80% of the M1 strength in Zr isotopes predicted here
has been observed. That is the result.

Maybe our calculations underestimate the coupling strength.
Pirdt, we do not include ground state correlations arising due to
thé phonon interaction, as has been shown in refs. « Second, in
other papers /26,27/ the fragmentation of the M1 resonance in 9OZr
is stronger than we have. The coupling in ref. results in the
appearance of the long high-energy tail of the M1 strength distribu-
tion and thus a part of the strength will be missed in the background.

11
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Pig, 5. Excitation of 1% states in 29Zr in the (p,p’) reaction
with £,=200 MeV and 8 = 3°; a) calculations with the
RPA wave function; b) strength function £{4¢/d®, £ )
calculated with the wave function {(2). *

5. last Remarks

The main output of this paper is the conclusion that the nucleon
correlations play an important if not a dominant rcle in the damping
of the M1 strength. At least, the well-known effects of nuclear struc-
ture without the coupling to & -isobar decreese the probability of
the M1 resonance excitastion in the (p,p’) reaction by a factor of
2.0 - 2,2 and reduce the discrepancy between theoretical and experi-
mental results up to 20-30%, The values of Q obtained here are in
agreement with the effective gyromagnetic factors gf{f = 0.8 gfrc(
which have been used in the QPM to reproduce experimental results on
the M1 and M2 resonance excitation in tie (e,e’) reaction /4,23/ and
magnetic moments of odd nuclel /

12
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The values of ( in the last column of table 2 are apparently
the largest among the published ones (see, e.g8., refs./13'14’29’30/);
They are most close to the ones calculated in the FFST approach
/13'14’30/. Maybe the large value of Q in this paper is caused by
a schematic form of the QPM effective interaction. But in any case
Q values in the QPM for different processes with M1 and M2 excita-
tion and magnetic moments are in agreement with each other.
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BgosuH A.U. u ap. E4-86-30
BnuAanue ApepHON CTPYKTyps Ha paKTop nopasneHua M1-peaoHaHca
B (p, p') peaxuum

CeueHun B03GywaeHna M1-pesoHanca B waoTtonax®?"%%Zr B weynpyrom pacce-
AHUK NPOTOHOB c 3Hepruev E_ = 200 M3B paccuuTaHs B UMAYNbCHOM NpuGNMKeHun
METOoAa MCKaKeHHHX BONH. B pacueTax yuuToiBANWChL UeHTpanbHbieé U TEeH3OPHbie KOM-™
noHeHTe cBOBOAHOro tNN -B3aMMOGENCTBMA NAAanuero NpoTOHA C HYKNOHamMu A4pa.
BonHoBaa ¢yHkuma M1-pesoHaHca paccuuTuBanach ¢ cenapabenbHeiM dPPEKTUBHLIM
CNUH-CNWHOBLHIM B3aumogenicTeuem B npubnumeHnax Tamma-flaHkoBa u cnyuanHon ¢a-
3bi. BuiNu npoBefieHsl pacueTs, yunmTeiBanuWMe B3aUMORENCTBUA C ABYXPOHOHHBIMW KOH-
OUrypaunaMmu B PaMKax KBA3MYACTUUHO-(DOHOHHOM Mopenu aAgpa. fokasaHo, uTo dak-
TOp NORABMEHWUA BEPORTHOCTKM BO3BywaeHwa Ml1-pesoHanca B (p, p')-paccesHun
CUNLHO 33BUCUT OT CIIGKHOCTWM MOAENbHOM BONHOBOM QYHKUMM pe3oHaHca. [na Mo~
RENbHOW BONHOBOW QYyHKUWM, BKMUAMUWeEN OgHO- U ABYXPOHOHHLIE KOMMOHEHTH,
cpefHee’ 3HaueHue daxkTopa noaasneHua pasHo 0,7k,

Pabora sunonHeHa .8 JlabopaTopun TeopeTuueckoin duanku OUAX.

Mpenpunt 061>cmmeunox:o HHCTHTYTa ANepHbiX uécnenosaHuit. Jy6ua 1986

Vdovin A.l. et al E4-86-30
Nuclear Structure Influence on the Missing of M1 Strength

in (p,p') Reaction

The excitatlon cross-sections o, of the Mi-resonance in 99-96Zr
in (p, p')-reaction at = 200 MeV are calculated within the microscopic
antisymmetrized distorted wave approximation. The free tyn ~interaction of
an incident proton with a target nucleus consists of central and tensor
parts. The microscopic transition densities are calculated in the framework
of the quasiparticle-phonon model. Different approximations are explored
for the model wave function of the Mi-resonance. It has been found that the
quenching factor Q = 7, /a theo is sensitive to the structure of the M1-
resonance wave functlon When tEe wave function includes one- and two-pho-
non components, the average Q - value is equal to 0.74.

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