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Within the framework of the impulse approximation and the intermediate coupling
shell model we have calculated the cross sections for the ySLi — =° SLi*(¢) partial reactions
for the levels of the °Li nucleus with the excitation energies £ = 0.0, 2.18, 3.56, 4.27 and
5.37 MeV and also for the Y*Li — =° SLi*(¢) — n%y’SLi two-step processes at & = 3.56 and
5.37 MeV. It is shown that the reactions with a change in the nuclear isospin turn out to be
suppressed in the energy region of the photoexcitation of the first and second nucleon
resonances where the isoscalar amplitudes of photoproduction on a nucleon are small.
The possibility of using the described processes to extract an additional information on the
single-nucleon photoproduction amplitudes and on the nuclear structure is discussed.

PACS numbers: 13.60.—r, 13.60.Kd, 25.20.+y

1. Introduction

In intermediate-energy physics much attention is given to the investigation of the
so-called partial reactions of photoproduction of mesons on nuclei in which the nucleus
goes over into a definite final state. Studies on the partial reactions of charged-pion photo-
production on nuclei have made it possible to obtain some information about the partial
transitions of nuclei, the single-nucleon photoproduction amplitudes and about the role
of the meson—-nucleus interaction in the final state [1-7].

The partial photoproduction reactions for neutral pions, unlike the reactions involving
the production of charged pions, have been studied less thoroughly [8-~10]. At the same
time they have some inferesting features: (i) n°-mesons are produced coherently on protons
and neutrons of the nucleus; (if) the cross sections for these reactions are functions of the
nuclear density distribution and (jii) in such processes there can occur two types of nuclear
partial transitions: both with a change in the isospin and without it. Furthermore, as was
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shown in Refs. [10~11], the partial n°-meson photoproduction cross sections are largely
dependent on the intranuclear motion of nucleons and on the mechanism of photoproduc-
tion of mesons on nuclei. Studies on the partial n%meson photoproduction reactions
are therefore important for a deeper understanding of the interaction of elementary particles
with atomic nuclei.

A restrictive factor in investigations of the partial neutral-meson photoproduction
reactions is the difficulty of their experimental separation. As is known, the method of
detection of recoil nuclei can be used to separate out elastic partial reactions only on huclei
with mass number 4 < 4. In recent years the possibility of studying the inelastic partial
reactions of the photoproduction of m andn mesons on nuclei with 4 > 4 by the coincidence
detection of a meson and a gamma quantum from the decay of an excited state of the final
nucleus was discussed [12-15].

Given below is the impulse approximation treatment of the partial reactions for the
photopreduction of mesons on the °Li nucleus in the excitation energy region of nucleon
resonances. °Li is the lightest stable nucleus having low-lying excited states which decay
with the emission of photons. The quantum numbers of the ¢Li levels are known and the
structure of this nucleus has been fairly well explored in experiments on electron scattering
at small momentum transfers [16-18].

2. Amplitudes and differential cross sections for the partial reactions

The differential cross section for the reaction
y(k, 1)+ A(Q;) = meson (q)+ A«(Qy), (2.1)

where k = (ko, k), q = (g0, 9), Qi = (Qoi» Q1), O = (Qor, Qr) are the four-momenta
of the corresponding particles and A is the photon polarization index, takes the form

2kOQOi -

do = (2m)"*6(q+Q;—k~Qy) ST
A

z KpddlydPd*od®s.  (2)
Here s = (k+ Q;)%. M, is the mass of the initial nucleus, 3. denotes the summation over
the final projections and averaging over the initial projections of the particle spins, v; and
1y are the wave functions for the nucleus in the initial and final states, and (f) is the operator
of the meson photoproduction on the nucleus, which is expressed in the impulse approxi-

mation in terms of the sum of the operators of the meson photoproduction on free nucleons:
A

é= 3 $(n). The operator ¢(n) was written for a moving nucleon in the rest system of the

n=1
nucleus in the two-component representation satisfying the relativistic and gradient invar-
1ance [19, 20]. For calculating the nuclear matrix elements, it is convenient to represent
this operator as a convolution of the tensors of rank &, ¢ and x in the spin, isospin and
configuration spaces [14]

oL K

dm=3 ¥ ¥ i{[wV,';‘i'u(n)]*//;’i‘,.(n), @.3)

k=0 m=—x £1=0 v=—
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where
N ra(n) = (=) J4m Y(p)HS(n),

M (1) = \J47 j(pr,) Yu(F)o i (n)Ti(n). (2.4)
YX5(p), Yi(r) are spherical functions; j.(x) are spherical Bessel functions; 6% = I, 6! = ¢,,
12 =1, t,“ = 7, (I is the unit matrix, ¢, and 7, are the spin and isospin operators of the
nucleon); r is the radius vector of a nucleon in the nucleus; p = k—gq is the momentum
transfer, and Hf,i(n) are the single-nucleon photoproduction amplitudes dependent on k, ¢, 1
and on the nucleon momentum in the nucleus.

According to the intermediate coupling shell model [21}, the wave functions for the
p-shell nuclei with the excitation energy ¢, spin J and isospin T are written as

we, JM, Ty = Y (LM, SM{JM) xa;6|(0S)*, 1PY* *[f,JLSTM Ms>.  (2.5)

LM SMgs

Harmonic oscillator wave functions in the LS coupling scheme were chosen as single-
-particle wave functions.

Taking out of the matrix element the amplitudes Hf,ﬁ [20] averaged over the momenta
of nucleons, we obtain the following expression for the amplitudes of the partial reac-
tions (2.1)

Cgldlysy = 20MI8F° 05 0T A 0%%A) COS.4°°10SY +(4—4) Y B (T, J(T))

L,L*, j.x, ¢t

X (TMp, (I TeM> Y CIiMy, &6 JM > M, kmld My [A S5 ()]

aLL*

37

(Pl "1 P). (2.6)

Here
By (T JTp) = (= 1y-rieoesd SZ CAPYA T LSl S* T (1PY [ L JLS' T

L.,s.17’
x C(IPYA [ JLST| (1PY*~*[ ]S T"YU(kLJ(S*; L*)U(LS)¢: J;S*)
x U(LL*Lx; ILUS'S* L & L SUT'T, L 134 Ty, 2.7)

oy« = 0 X &, the asterisks denote the quantum numbers of the excited nucleus and
CAPYLfILSTI(APY 1 [f IL'S'T"> are the fractional parentage coefficients [22]. The
reduced matrix elements {I|].#Z**||I> of the S-shell (! = 0) and P-shell (! = 1) nucleons
are expressed in terms of the corresponding form factors F(p) (x = 0.2)

K& K . 3ic+271
UL =20 QI+ E+D) (2t+1) Y F. . (p). (2.8)
K
The form factors F,; are related to the single-particle transition densities g(r)

Fu(p) = | rPa(r)j(pr)dr. 29
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The first term in expression {2.6) is due to the contribution of the S shell nucleons.
For the inelastic photoproduction of mesons this term is absent because of the orthogonal-
ity of the wave functions y; and ;.

Using the amplitude (2.6), we obtain the following expression for the differential
cross sections for the inelastic partial reacticns (2.1)

;f,% — K(A—4)* E(N%H—) CTiM oy Wl TiMy,> (Mo, (M,
K, & L% L,j,t x',& L' L*j t'A
BIE (T, I T BEAG( T JeT) THO 5 a1 P LA |11P)
x (AP 1P, (2.10a)
where
koQoi % IQIZCIOQOf (2.10b)

K = — s
271'2(5”‘ Mi) lq] (ko +Qo:) —koqo cos 6

0 is the meson emission angle,

cepr oy 21
H(H)1? = oxofol ==L
I (/)l Kk YEY) 25_{_1

Z CHEAA T H (A + () ¥ QI+ 1) [(2x + 1)/2]'?
x (k0, k'01205U(1J,2j"; jDHU(jJ 25 wj') [KY () =5 T [HMAOT*H L (D], (2.10¢)

K'(1) = p|™*(p - H}) (H} - p)*. (2.10d)

The relation similar to (2.10d) was derived also from the treatment of the charged-pion
photoproduction on nuclei [23]. The expression for the elastic photoprcduction cross
section can be easy obtained by taking into account two terms in the formula (2.6).

3. Partial cross sections for the n° photoproduction on °Li

The cross sections for the n°-meson photoproduction on °Li were calculated using
wave functions and transition densities whose parameters are given in Table I for the first
five states of the °Li nucleus [24]. The results of the phenomenological analysis of tte ele-
mentary process YN — nN [25] were used in calculations for describing the amplitudes
HE (2.9).

The integrality of the values of the nuclear isospin °Li leads to the fact that in separate
partial reactions n° mesons are produced either by the isoscalar or isovector transitions.

For example, in the reaction

¥+ SLi - n°+ °Li* (2.18) 3.1)

mesons are produced by isovector photons. The shape of the angular distribution of pions
in this reaction is determined by the form factor F,, which has a characteristic maximum
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TABLE I

The parameters of the nuclear wave functions and transition densities used in the calculations of the cross
sections for the ySLi > % ®Li*(¢) reactions

- N - | - . - -
¢ [MeV] g Mixing coefficients Sm.gl.e-pamcl?
P T e i . transition density References
’ initial state final state oi(r)
__ v—l . | —— ‘ ——
0 :
1+, 0 a : 4 G [17]
2.18 '
3+, 0 a apr == | q [171
3.56 ags = 1.00
0, 1 a apr = 0.028 G (17}
3.56 as« = 1,000 d [18]
0+, 1 a aps = —0.012 i
4.27 aps = 1 [17}
2+’ 0 a CI
5.37 aps = 0.66 [t6]
2, b aps = 0.74 G

The foliowing notation is used in the table: a is the set of parameters: as = 0.924, ap = 0.369,
xp = 0.102; b — ag == 0.997, ap = 0.070, ap = 0.025.
22+l

Cr= Nixritxexp(=r¥rd), Nj= —j=—e——u  ro =2.03fm. d, = apr™ X exp (—r?/r2),
I fro), Ny \'/n(21+1)r3+2' o 1 FZZM n p ( o)

a; = 5.212x107*fm™3, a, = —~3.79%x1072fm™7, ae = 8.705x10~°fm~°, ro = 2.301fm.

in the oscillator model when p ~ —3:—2— The differential cross sections for the reaction (3.1),
o-
calculated taking into account the averaging of the single-nucleon amplitudes over the
momentum distribution of nucleons in the nucleus [20], are displayed in Figs. 1 and 2 in
the photoexcitation energy region of the first and second nucleon resonarnces, respectively.
The cross section for the reaction (3.1) is maximal in the 4(33)-resonance region where
the isovector part of the amplitude of the YN — n®N process is of the highest value.
The amplitude of the partial reacticn

Y+ SLi — m°+ SLi*(3.56) (3.2)

is expressed in terms of the isoscalar part of the single-nucleon amplitude H. As is evident
from figures 1, 2, the cross section for this process for angles 6 > 20° is several orders of
magnitude smaller than that for the reaction (3.1), which results from the smaliness of
the isoscalar amplitudes of the elementary process. The shape of the angular distribution
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of n® mesons is characterized by two maxima. In the first maximum corresponding to
small momentum transfers (p < 250 MeV/c) the cross sections are nct critical to the choice
of nuclear wave functions. It is expedient, therefore, to use measurements of the cross
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Fig. 1. The cross sections for the y °Li — =® ®Li*(¢) reaction in the c.m. system, calculated at the gamma-

-quantum energy k:;‘b = 300 MeV. Curve I corresponds to & = 0.0 MeV (elastic photoproduction);

curve 2toe = 2.18 MeV; curve 3to e = 3.56 MeV; curve 4to ¢ = 4.27 MeV and curve 5to e = 5.37 MeV.

The parameters of wave functions from Table I were used in calculations; the corresponding parameters
for the partial transition °Li — SLi* (3.56) being taken from Ref. 18] (set B)

sections for the process (3.2) in this angular region for refining the isoscalar single-nucleon
amplitudes. At larger momentum transfers, where the second maximum in the angular
distribution is exhibited, the cross section is significantly deperdent on the shape of the
transition density (see Fig. 3). In the considered momentum transfer region the intra-
nuclear motion of nucleons has a negligible influence on the cross sections.

The differential cross section for the reaction

v+ SLi - 1%+ SLi*(4.27) (3.3)

and differential cross sections for the reactions (3.1) are rather close together in magnitude
for the meson emission angles 6§ > 20°. In both of these reactions mesons are prcduced
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by isovector photons and at large momentum transfers the cross sections are determined
by the form factor F,;. For the angles 8 < 20°, where small momenta are transferred to
the nucleus, a significant contribution to the cross section for the reaction (3.3) comes
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Fig. 2. Thecross sections for they °Li -> n® ®Li*(¢) reaction at the gamma-quantum energy k:j‘b == 650 MeV.
The notation is the same as in Fig. 1

from the term comprising the form factor Fg;, which leads to a difference between the
cross sections.
In the reaction

Y+ 6Li — 704 SLi*(5.37) (3.4)

the nuclear isospin changes; therefore the cross sections are expressed in terms of the
isoscalar parts of the single-nucleon amplitudes and turn out to be small, just as in the case
of the reaction (3.2). As is evident from Figs. 1 and 2, the angular distributions of mesons
in the reactions (3.3) and (3.4) are similar while the cross sections differ by several orders
of magnitude.

All nucleons of the nucleus are involved in the reaction of the elastic photoproduction
of =° mesons on 6Li

y+6Li - 70+ SLi. (3.5)
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Since the admixture of the D component in the ®Li ground state is small (see Table I),
then, neglecting the term proportional to a}, » > 1 in the expression for the differential
cross section, one can obtain results presented in Figs. 1 and 2. The differential cross section
of the reaction (3.5) is several orders of magnitude larger than the cross sections for the
inelastic partial reactions for small meson emission angles, whereas for large angles the

do/d2¢c.m (em?/sr)
a|
o]

6‘I
R

O (degrees)

Fig. 3. The cross section for the vy °Li — =° °Li* (3.56) reaction in the c.m. system at the gamma-quantum

energy k:j‘b = 300 MeV. Used in the calculations for describing the nuclear transition were: I, the harmo-

nic oscillator wave functions [17] and 2, the phenomenological transition density [18] (set B). The solid

lines represent the results of calculations taking into account the momentum distribution of nucleons in

the nucleus. The corresponding dashed curves are plotted for the “mean” value of the nucleon momentum
in the nucleus <{p;> ~ —+%p [20]

cross sections for some inelastic partial reactions can be much greater than the elastic
photcproduction cross secticn.

It follows from the given analysis of the partial reactions of the phctoproduction
of n° mesons on SLi that:

— the cross sections for the inelastic partial reactions in the erergy interval ko, = 300~
-650 MeV are suppressed for the transitions with a change in the nuclear isospin;

— in the region of small momentum transfer, where the nuclear transitions are fairly
well known, measurements of the cross sections for the reactions considered on nuclei can
give additional information about the single-nuclecn amplitudes;

—- at large momentum transfer the partial cross sections are critical to the choice
of nuclear wave functions.
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4. The radiative decay of excited states of nuclei in the partial photoproduction reactions

Data on the inelastic partial reactions of the photoproduction of mesons on nuclei
can be obtained from the investigation of the two-step processes

y(k, 1)+ A4;(Q;) — meson (q)+A*(Q*)
L Y (K, 2)+ AdQo)- 4.1)

Using the formalism developed in Ref. [12], the differential cross section for the reaction
(4.1) for the radiative transitions of a definite multipolarity will be written as
8koQ0i(Q0)°

do = (2m)"%3(k' +q+0;—k—Q;) oM

< | Vel A TIA*(T*M*)S CARI*M*)|1A.D |2
N @M Y5 AT 2( )?( ( )il 1>‘ PO ad K, “2)
My ~s*~il'M !

where J* and M* are the spin and its projection for the excited nucleus with mass M ., 7T,
is the operator of the radiative decay, I is the total width of the decaying state, and
s* = (K'+ Q)=
The amplitude of the radiative decay of the nucleus in the long-wave approximation
[26] can be represented as
2T (kY e
YKL V), AdTART) [A%y* = 2no(i>’< v > (zj .:)1)!! EHZZD.LI(MTO)

m

x {JeMy, IMIJ*M*Y (p(e) 4 (RT) 1p(0)> (2J*+1)71/2, (4.3)

Here for the magnetic type of radiation (R = M) é = 1, and for the electric type (R = E)
& = —ii’ where A’ is the polarization index of the decay photon, J and m are the photon
angu ar momentum and projection, D;’,,,(%,f}y,()) are the generalized spherical functions
and {y(e)|.Z(RI)||yw(0)> is the reduced nuclear matrix element related to the radiation
width I', by the relation

Sre2d 1 1 e \2
r, = = —— | x|[<w(e) L2 (RY) p(0))|. 4.4)
Y [(2J+1)!!J2 2J*+1 (?_mp)
TABLE 11
The radiation widths of the °Li levels
Excitation Type of ) P!{heor‘ Iv;xo.
energy & radiation Nuclear wave function [ev] [eV]
[MeV]
2.18 E2 Donnelly et al. [17] 4.58x10°% (4.40+0.34) X 10~ [28]
3.56 M1 Donnelly et al. [17] 7.95 8.16+0.19 [18]
3.56 M1 Bergstrom et al. [18] 8.12 8.16+0.19 [18]
5.37 Ml Neuhausen et al.[16] 0.238 0.19+0.04 [16]
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The radiation widths of the °Li excited states, calculated using the wave functions given
in Table I, are consistent with the experimental values (sce Table II).

Substituting into Eq. (4.2) the amplitude of the partial pion photoproduction reaction
(2.6) and the radiative decay amplitude (4.3), we obtain the following expression in the
laboratory system for unpolarized initial particles

d*c : z A—4)? z :
il ‘19291 o ( ) {TiMzp, | T*M 1,>
1t

- A X
dQ,dQ., 641°(|q| (9o +Qor) —kodo cos 0) ~ 2J,+1

r, 20 +1

x (TiMp, (Ul T*M )y = 2
< i T Aul T> I3 (1-—ﬁA*COSa)2J 1

x 1. (4.5)

Here

n= 1y Y BT, JXTHBL T J*T%) 1y apap

K& L, Ly, j k&, L'Ix,

AP YIPY APNA T NIPY x Z(k, k7, &, &', j, '3 D) (4.6)
K+K

Z(k, k', &, 8, s 0) = [4nQ2e+1) 2"+ 1D]'? hbdidd e

L={x-x’|

x 2 (=)D"=, &'m |ILM LY Yo, (PYH S ()]*HE(A)

A0 M1, My v,y M* M* —vu
LMy, EV'|jmy ) (Gimyp, 1/ m! | JXM* ) (T MG, vl jm;)y {my, km|J*M*)
[D:'“’((pyle""o)] *Div'i’((pwr'ov’o) JeMy, Jm;!J*M*> {JeMy, melJ*]\/I*>. 4.7

In expression (4.5) B = |Q*|/Qs is the velocity of the recoil nucleus A* and
cosa = (k' - Q*). In deriving Eq. (4.5), the quantities proportional to ko/k, were neglected
and the resonance factor in Eq. (4.2) was approximately replaced by the §-function.

As can be seen from Eqs. (4.5)-(4.7), the angular distribution of secondary photons
is a function of the polarization characteristics of the recoil nucleus in the y4 — nAd*
reaction.

Since the spin of the excited state of the nucleus in the reaction

y(k, 2)+°Li (Q;) —» n°%¢q)+°Li* (¢ = 3.56,J* = 0, T* = 1)
1—» Y'(K', X)+°Li (Qp) (4.8)
is zero, there is a simple relation between the cross sections for the reactions (4.8) and (3.2)

d*c

~ (1—pf,, cosa)™? 1 do [y °Li - =° °Li* (3.56)] 4.9)
dQ,dQ, A U '

4dr dQ
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The general expression for the cross section of the reaction
v(k, )+ °Li (Q;) = n%(@)+°Li* (¢ = 5.37,J% = 2, T* = 1)
s y(K', )+ CLi (Q9) (4.10)

is rather cumbersome. In calculations, however, we can take into account only two transi-
tions [318,)> — ['3D,), |Y'P,» — |*3P,)> in the reaction (3.4): calculations show that
other transitions provide a small contribution to the cross section in the covered energy
region of incident gamma quanta. In this case the double differential cross section for the
reaction (4.10) can be approximately written as

d’c r, we,, ¢, _y do _ 66 -
e T Y IV (] = By €OS — {y °Li Li* (537)]. (4.11
a0, =T ym (1 — B4 cos @) dg[’ - n "Li* (5.37)], (4.1D)
where
W(,, ¢,) = L+3 [(3 cos® Og— 1) § (1 —3 cos® 0,)+ 5 sin (20g) sin (26,.) cos ¢,
~sin? O sin’ @, cos 2¢,)], (4.12)

Oy is the emission angle of the recoil nucleus in the y°Li — n°® 5Li* (5.37) reaction, and
6,- and ¢, are the emission angles of the secondary photon in the reaction (4.10), the
azimuthal angle ¢, being counted off from the reaction plane determined by momenta

cmz/srz

23
»

T T T T 1T 1T 1771771771 TTTr1TvrrryrrrrT

R

I T |

rlry-d%0/ dqdfy: 10
(=]
W

93 /?15/0‘\
0.2 ™
b U VOO N NN TN W W W A I ”lllll"lillll‘4
80 120 90 180 270
@7,(degrees) w,;hegrees)

Fig. 4. The angular distribution of secondary photons in the y ®Li — =° SLi* (5.37) — =%y’ ®Li reaction in
the laboratory system for different emission angles of =% mesons: I, § = 28.5°; 2, 6 = 57° at the incident
gamma-quantum energy k2% = 300 MeV

k and q. In deriving Eq. (4.11), we neglected the small admixture of the electric quadrupole
radiation to the magnetic dipole radiation [27] in the radiative decay of the excited state
of the nucleus. The calculated cross sections (4.11) are presented in Figs. 4 and 5 as functions
of the emission angles of secondary photons. For the incident gamma-quantum energy
ko = 300 MeV the shape of the angular distribution of decay photen cf ¢Li (5.37) in the
reaction (4.10) is weakly dependent on the emission angle 8 of n° mesons (see curves [
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and 2in Fig. 4). Fig. S illustrates the dependence of the cross section d?¢/dQ,dQ,,, calculated
for the incident gamma-quantum energy 650 MeV, on the polar 6,- and azimuthal ¢, angle.

Consideration of the reactions (4.8) arnd (4.10) shows that the two-step processes
(4.1) can be used to obtain additional data on the partial photoproduction reactions.

1T 1T T T 11T T T T T T 11T

2+ o
P 1=90 -4 2
L 7 | 6y1=150°

I S S TR S S S A W |
60 120 ' 910 l J1&) N
By (degrees) @yi(degrees)

Fig. 5. The dependence of the differential cross sections for the y °Li — =° SLi* (5.37) — =%’ SLi reaction
on the polar 0.+ and azimuthal ¢. emission angles of secondary photons at the incident gamma-quantum
energy kb — 650 MeV for the angle 6 = 27°

It should be noted, however, that the differential cross sections for the reaction (4.10) are
., . .
strongly suppressed because of the smallness of the ratio 7V since the excited state of SLi*

(5.37) decays predominantly through strong interactions.

5. Conclusion

In the present paper we have used the plane wave impulse approximation in order
to consider the main qualitative features of partial reactions for the n°-meson photo-
production on °Li. The analysis made suggests that the differential cross sections for the
v9Li — m° °Li* reactions contain information on the single-nucleon amplitudes of meson
photoproduction and on the structure of the °Li nucleus.

Meson-nuclear interaction in the final state, estimated in the eikonal approximation
with the local optical potential, leads to suppression of cross sections but without essential
disturbing of ratios between cross sections of different channels of the reaction. On the
other hand charge exchange rescattering corrections may play significant part for the
reactions involving small cross sections [10, 11] and further investigations of such processes
are of interest for locking into the mechanism of meson photcpreduction on nuclei.

As was demonstrated in Ref. [12], reactions with the formation of a final nucleus
in a definite excited state can be separated out by the coincidence detection of a meson
and secondary photon. Measurements of the meson momentum and secondary photon
energy for different emission angles of particles will make it possible not only to obtain
angular distributions but also to determine the incident photon energy. This aspect of the
method is important when working with bremsstrahlung beams.
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The theoretical treatment of two-step reactions carried out in the present paper,
using the y®Li — n%5Li* — n%y’SLi reactions, and in Refs. [12, 14], using the y*He — K+
SH* - K*y' $H, vSLi* — 5°Li* — 7' °Li processes, indicates that in the case of the nonzero
spin of an excited nucleus the angular distribution of secondary photons is determined
by other combinations of the single-nucleon amplitudes, which differ from those determining
the angular distribution of mesons. Thus, the measurement of the angular distribution
of secondary photons is also of interest for obtaining additional data on the single-nucleon
amplitudes.

When choosing nuclear transitions for measuring the characteristics of two-step
r,

reactions, one should remember that the factor occurs in the expressions for the cross

section. For the high-lying levels decaying through many channels I',/T" < 1, which leads
I,
to small reaction yields. However, for the low-lying levels of nuclei the ratio T is equal

to unity in many cases. In addition to the SLi nucleus, '°B, *2C, **N and other nuclet
can be recommended as targets for investigating the processes of the meson photoproduc-
tion on nuclei with the subsequent emission of secondary gamma quanta.
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