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We apply the microscopic three-cluster model developed by the
authors to study effects of cluster polarization on the capture reac-
tions 3He (α, γ)7Be, 3H(α, γ)7Li, 6Li (p, γ)7Be and 6Li (n, γ)7Li.
These reactions are of great importance for the astrophysical ap-
plications. Thus main attention is paid to the cross section (or
the astrophysical S factor) of the reactions at low energies. We
also study thoroughly the correlations between the astrophysical
S factor of the reactions at zero energy and various quantities as-
sociated with the ground state of a compound nucleus.

Introduction

The aim of the paper is to study how strongly the
cluster polarization affects the cross section or astro-
physical S factor of the capture reactions 3He (α, γ)7Be,
3H (α, γ)7Li, 6Li (p, γ)7Be and 6Li (n, γ)7Li in 7Be and
7Li nuclei. This investigation is stimulated by two fac-
tors.

First, the radiative capture and photonuclear reac-
tions are a source of interesting and valuable information
about the dynamics and the structure of nuclear systems.
This information is of great importance for fundamen-
tal and applied investigations. It is well known that the
cross section of the radiative capture and photodisinte-
gration reactions (within the standard approximations)
are determined by the wave functions of bound and con-
tinuous spectrum states of a compound nucleus. Thus,
these reactions are a good testing site for numerous mi-
croscopic and semimicroscopic models to check the qual-
ity of wave functions obtained within the models. Such
a test verifies both the internal and asymptotic parts
of wave functions. From the other hand, these reactions
are a basic stage of processes running inside the Sun and
other stars and in the Universe. Astrophysical aspects
of the reactions under consideration (related, e.g., to the
problem of solar neutrinos and the abundance of light
elements in the Universe after the Big Bang) are thor-
oughly discussed in [1–5]. Thus, the theoretical analysis

of reactions is of great importance for understanding and
revealing the main factors, which have a great impact on
the processes, and for the prediction of a behavior of the
cross section of reactions in the energy ranges dominat-
ing in the Sun and the Universe. Numerous experiments
have been performed [6–17] to determine the astrophys-
ical S factor of the reactions at energies which are rele-
vant to astrophysical applications. Moreover, huge the-
oretical efforts have been undertaken within microscopic
and semimicroscopic methods (see, e.g., [18–29]) to ana-
lyze these reactions and to establish the general features
or to reveal the main substantial factors.

Second, in our recent papers [30, 31], we formulated
a microscopic three-cluster model which was specially
designed to take the polarizability of interacting clus-
ters into account. We called it the cluster polarization.
It was shown that the polarization of nuclei 3He(3H)
and 6Li, which were considered as two-cluster systems
(3He = d+p, 3H = d+n, and 6Li =4He+d) plays an im-
portant role and affects, to a great extent, the position of
bound and resonance states in 7Be and 7Li nuclei. It was
demonstrated that the smaller the binding energy (with
respect to the lowest two-body disintegration threshold)
of an interacting cluster, the larger the polarizability of
the cluster. We demonstrated that the cluster polariza-
tion increases the interaction between clusters and thus
results in an increase of the binding energy for bound
states and a substantial decrease of the energy and the
width of resonance states.

Based on the arguments put forward above, we will
study the capture reactions in 7Be and 7Li nuclei. The
main attention will be given to the investigation of the
polarizability of the clusters involved in these reactions.
In our early papers [32–34], we demonstrated that the
collective monopole and quadrupole polarizations have
very large effects on the radiative capture and photodis-
integration reactions. In the present paper, we consider
a more important and prominent type of polarization
[30, 31]. As in [30, 31], we will use the three-cluster con-
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T a b l e 1. Correspondence between the Faddeev amplitudes and binary channels in 7Bi and 7Li
7Be 7Li

Amplitude Binary channel Two-cluster system Binary channel Two-cluster system
f1 (x1,y1) 4He + 3He 3He = d+ p 4He + 3H 3H = d+ n

f2 (x2,y2) 6Li + p 6Li = 4He + d 6Li + n 6Li = 4He + d

f3 (x3,y3) 5Li + d 5Li = 4He + p 5He + d 5He = 4He + n

figuration 4He + d + p (4He + d + n) to consider the
binary channels 4He +3 He and 6Li + p (4He+3H and
6Li + n) in 7Be (7Li). According to [30, 31], we consider
the polarizability of clusters 6Li and 3He (3H) which are
represented by the two-cluster configurations 4He + d
and d+ p (d+ n), respectively. We assume that the po-
larizability of these clusters affects the cross section or
the astrophysical S factor of the capture reactions at low
energies.

The paper is organized in the following way. In Sec-
tion 1, we briefly consider main ideas of the microscopic
model designed to take the cluster polarization into ac-
count. Some basic formulae we use to calculated the
capture reactions are discussed. In Section 2, we jus-
tify our choice of the input parameters and present the
main results for bound and continuous spectrum states.
The detailed analysis of the effects of cluster polarization
on the astrophysical S factor of the capture reactions is
carried out as well.

1. Model Formulation

We slightly modify the microscopic model whose details
are presented in [30, 31]. The novelty of the present
model is that we included a mixture of states with differ-
ent total spins S and total orbital momenta L. In [30,31],
we restricted ourselves with the total spin S = 1/2, and,
thus, the total orbital momentum was a good quantum
number. In the present paper, we involve states with
the total spins S = 1/2 and S = 3/2. For instance,
the ground state of 7Be or 7Li with the total angular
momentum J = 3/2 will be characterized by the follow-
ing combination: (L, S) = (1, 1/2) + (1, 3/2). Note that
the channels with the total spin S = 3/2 are realized
when the spins of a deuteron and a proton (neutron) are
aligned in the same direction. Thus, it is assumed within
the model that there is no bound state in 3He (3H). In
other words, this spin state gives no contribution to the
bound state of 3He (3H).

A trial wave function reads

ΨJ = Â {[Φ1 (A1) Φ2 (A2) Φ3 (A3)]S ×

× [f1 (x1,y1) + f2 (x2,y2) + f3 (x3,y3)]L}J , (1)

where Φα (Aα) is the shell-model wave function for
the internal motion of cluster α (α = 1, 2, 3), and
fα (xα,yα) is the Faddeev amplitude. In Table 1, we
define all values related to Faddeev amplitudes. Note
that the Jacobi vector xα connects the center of mass of
clusters indicated in the column “Two-cluster system”,
while the Jacobi vector yα determines the distance be-
tween clusters indicated in the column “Binary channel”.
We underline that the binary channels mentioned in Ta-
ble 1 are the dominant binary configurations in 7Be and
7Li. They are obtained by the projection of three-cluster
configurations 4He+d+p and 4He+d+n onto the space
of two-cluster configurations. This projection is a neces-
sary step to incorporate the proper boundary conditions,
which is of great importance for scattering states. Clus-
ters indicated in the column “Two-cluster system” are
a subject for the cluster polarization. They are repre-
sented as two-cluster subsystems.

We note that the wave function (1) is written within
the LS coupling scheme, when the total spin S is a vector
sum of spin individual clusters, the total orbital momen-
tum L is a vector sum of partial orbital momenta, and
the total angular momentum J = L + S. This scheme
can be used to calculate the spectrum of a three-cluster
system. However, one has to use the JJ coupling scheme
to study continuous-spectrum states.

To proceed further, we need to construct a wave func-
tion of two-cluster subsystems. We denote this function
as ΨJα

α and represent it as

ΨJα
α = Âα

{
[Φβ (Aβ) Φγ (Aγ)]Sα [gα (xα)]λα

}
Jα
, (2)

where Âα is the antisymmetrization operator for the
two-cluster system. This system consists of two clusters
with numbers β and γ. (The indices α, β, and γ form a
cyclic permutation of 1, 2, and 3). The function ΨJα

α has
to be determined by solving the Schrödinger equation
for a particular two-cluster subsystem. By solving this
equation, we obtain the spectrum and the wave func-
tions of bound states, as well as pseudobound states.
These pseudobound states, being specific states of the
two-cluster continuous spectrum, allow one to study the
flexibility or polarizability of a two-cluster compound
system.
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In [30, 31], we made use of the Gaussian basis to ex-
pand the unknown function gα (xα) and to reduce the
Schrödinger equation for a two-cluster subsystem to that
of a simple matrix form, which can be easily solved nu-
merically. The advantage of the Gaussian basis is that it
allows one to describe the bound states of weakly bound
nuclei with a minimal set of functions.

Let us enumerate the eigenstates of a two-cluster
Hamiltonian by index σ. Thus, we have got the energy
E

(α)
σ and the wave functions gσα (xα) . Having got the

set of two-cluster functions gσα (xα) , we can use them
to expand the three-cluster function:

ΨJ =
∑
α

∑
σ

Â {[Φ1 (A1) Φ2 (A2) Φ3 (A3)]S ×

× [gσα (xα)ϕσα (yα)]L}J . (3)

This is a typical and rather popular way to solve many-
particle problems.

We now determine a set of wave functions ϕσα (yα)
which characterize the relative motion of a cluster with
the number α with respect to the center of mass of the
two-cluster subsystem formed by clusters with numbers
β and γ. The sum of the energy Eα of internal motion
of cluster α (Eα is the eigenenergy of the single-cluster
Hamiltonian) and the energy E(α)

σ of the two-cluster sys-
tem determines the energy of two-body threshold. Thus,
by using expansion (3), we reduced our three-cluster sys-
tem to the set of coupled multichannel two-body sys-
tems. In these three-cluster and two-body systems, the
Pauli principle is treated in exact manner, and the in-
teraction within each two-body system and the coupling
of the channels are determined by a superposition of
nucleon-nucleon potentials.

It should be noted that the present model provides
a more advanced description of the internal structure
of clusters, which are described by functions (3) and
listed in Table 1 in the column “Two-cluster system”.
If we take only the function of a bound state(s) of the
two-cluster subsystem, we have got rigid or nonflexible
clusters. They don’t change their shape and size, while
interacting with the third cluster. If one or more wave
functions of pseudobound states are involved, we have
got a flexible cluster and thus all meanings to study the
cluster polarization. In what follows, we will distinguish
two cases. The first case corresponds to a rigid clus-
ter, and it will be denoted as “N”, which means that
the polarization is not taken into account for a selected
two-cluster subsystem. In this case, only one function

gσα (xα) with σ = 0 is involved in calculations. The sec-
ond case denoted by “Y” takes the polarizability of the
subsystem into account, so that all functions gσα (xα)
are involved in calculations.

To determine the energy and wave functions of bound
states or the S-matrix and wave functions of continuous-
spectrum states, we make use of the oscillator basis. It
is incorporated to expand the functions ϕσα (yα) and
to simplify the solution of the Schrödinger equation by
reducing it to a system of linear equations. The main
advantage of the oscillator basis is that it allows one to
impose the proper boundary conditions for bound and
scattering states (see details in [35–38]).

The cross section of radiative capture for an electric
transition of polarity λ is

σEλliJi→lfJf =
8π
~

k2λ+1
γ

(2S1 + 1) (2S2 + 1)
(λ+ 1)

λ [(2λ+ 1)!!]2
×

× (2Jf + 1)
(2li + 1)

∑
S

∣∣∣〈ΨJf
lf

∥∥∥M̂Eλ

∥∥∥ΨJi
liS

(E)
〉∣∣∣2 , (4)

where S1 and S2 are the spins of incident clusters, Ji
and Jf stand for the total angular momenta of incident
and final states, respectively, and li and lf denote the
orbital momenta of the relative motion of two clusters
in the initial and final states. Thus, to calculate the cross
section or the astrophysical S factor, which is convenient
to be used at astrophysical energies and related to the
cross section by the relation

S (E) = σ (E)E exp {2πη}

(η = Z1Z2e
2/}v is the Sommerfeld parameter), we need

to calculate the matrix element of the operator M̂Eλ

between the wave functions of the initial and final states.
The electric λ-pole operator reads

M̂Eλ = e

A∑
i=1

1
2

(1 + τ̂iz) rλi Yλµ (r̂i) .

Here, ri is a coordinate of the i-th nucleon in the center-
of-mass system. In (4), it was assumed that the wave
function of a bound state is normalized by the condition〈
ΨJf
lf
|ΨJf
lf

〉
= 1,

and the wave function of the continuous spectrum is of
the unit flux

ΨJi
liSi

(E) =

√
π (2li + 1)

v

∑
Mi

CJiMi

li0;SiMS
×
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Fig. 1. Astrophysical factor for the reaction 3He (α, γ)7Be with
the cluster polarization effect

×Â
{[

[Φ1 (A1) Φ2 (A2)]
S
Yli (ŷ)

]JiMi

gliJi (y)
}
, (5)

where v is the relative velocity of two incident nuclei.
More details of calculations of the cross section of the

radiative capture or photodisintegration can be found,
for instance, in [20, 27, 28, 39].

In this paper, we consider only the electric dipole and
quadrupole transitions, which dominate, as was shown
repeatedly, in the low-energy region.

2. Results

To find the spectrum and the wave functions of dis-
crete and continuous spectrum states of 7Be and 7Li,
we employ the Minnesota potential (the central part is
taken from [40] and the spin-orbital one is from [41] (set
number IV)). In [30, 31], the parameter u of the po-
tential was chosen to reproduce the experimental differ-
ence between the 4He+3He and 6Li + p (4He+3H and
6Li + n) threshold energies. This was done in order
to be consistent with the experimental situation for the
reactions 6Li(p,3 He)4He and 6Li(n,3 H)4He. Here, we
use the same value of u. As in [30, 31], we chose the
oscillator length, which is common for a deuteron and
an alpha-particle, to minimize the energy of the three-
cluster threshold 4He + d+ p (4He + d+ n).

We make use of 4 Gaussian functions and 130 oscilla-
tor functions to construct the wave functions of bound
and continuous spectrum states of 7Be and 7Li. In
[30,31] and in this paper, we made sure that this number
of basis functions is large enough to provide the conver-
gent solutions for scattering states and the cross section

Fig. 2. Effects of cluster polarization on the S factor of the reaction
3H(α, γ)7Li

of nuclear rearrangement processes and radiative cap-
ture reactions. In what follows, we present four types of
calculations, which will be distinguished by two letters:
(N,N), (Y,N), (N,Y), and (Y,Y). The first letter indi-
cates whether the polarization of 3He(3H) is regarded
(Y) or disregarded (N) in calculations. The second let-
ter is associated with the polarization of 6Li cluster in
the same way.

We start our calculations from the ground Jπ = 3/2−

states of 7Be and 7Li. Then we find their energy and
wave function and calculate the quadrupole moment and
the r.m.s. proton radius. We also determine the spec-
troscopic factor (SF) (see its definition, e.g., in [42]) for
clusterizations 4+3 and 6+1. We obtain the energy and
the wave function of the first excited Jπ = 1/2− state
and evaluate the B (E2) transition probability from this
state to the ground one. These quantities and the corre-
lation between them will be discussed later at the end of
this section. We now discuss the results of calculations of
the S factor for the reactions 3He(α, γ)7Be, 3H (α, γ)7Li,
6Li (p, γ)7Be and 6Li (n, γ)7Li.

In Fig. 1 (see also 2), we show the effects of cluster po-
larization on the S factor of the reactions 3He (α, γ)7Be
and 3H (α, γ)7Li in the energy range 0 ≤ E ≤ 1 MeV in
the entrance channel. In these and other figures, we dis-
play only the dipole transition from the 1/2+ continuous-
spectrum state to the ground state of a nucleus.

One immediately notices that the cluster polarization
affects, to a great extent, the astrophysical S factor of
the reactions 3He(α, γ)7Be and 3H (α, γ)7Li. It changes
the S factor at zero energy, as well as its dependence on
the energy in the low-energy range. For both reactions,
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Fig. 3. Effects of the cluster polarization on the reaction
6Li (p, γ)7Be

the effect of the polarization of 6Li is stronger than that
for 3He or 3H.

Effects of the cluster polarization on the astrophysical
S factor of the reaction 6Li (p, γ)7Be are shown in Fig. 3.
One can see that the influence of the cluster polarization
is not so strong as that for the reactions 3He (α, γ)7Be
and 3H (α, γ)7Li. In addition, effects of the cluster po-
larization on the reaction 6Li(n, γ)7Li are much more
smaller than those for the reaction 6Li (p, γ)7Be. We
do not display a figure for this reaction. Note that a
similar picture was observed in [30, 31] for the reac-
tions 6Li(p, α)3He and 6Li (n, α)3H: the cluster polar-
ization affects stronger the cross section of the reaction
6Li (p, α)3 He than that of the reaction 6Li (n, α)3H.

Tables 2 and 3 and Figs. 1–3 reveal nonlinear effects of
the cluster polarization on the S factor of the capture re-
actions under investigations. The polarization of 6Li and
3He in cases (Y,N) and (N,Y) increases the value of S
factor obtained without polarization (case (N,N)). With
this result, one may expect that the higher the polar-
ization, the larger the S factor of the capture reactions.
However, if we involve both polarizations simultaneously
(case (Y,Y)), then the S factor is decreased (one needs
to compare it with that in case (N,Y)).

This conclusion is also confirmed by considering the
dependence of the zero-energy S factor on parameters
of the ground state. In Figs. 4–7, we demonstrate cor-
relations between the zero-energy S factor (S (0)) and
the energy ((Eg.s.)), r.m.s. proton radius (Rp), and
quadrupole moment (Q) of the ground state. If we take
three cases, namely (N,N), (Y,N), and (Y,Y), we ob-
serve simple, almost linear correlations between the S (0)

Fig. 4. Correlation between the astrophysical S factor of the re-
action 4He

(
3He, γ

)7Be and the energy of the 7Be ground state.
Error bar marks the correlation between experimental values of
the S factor and the energy of the ground state

Fig. 5. Correlation between the astrophysical S factor of the reac-
tion 4He

(
3H, γ

)7Li and the energy of the 7Li ground state

factor and the energy Eg.s., radius Rp, and quadrupole
moment Q of the ground state. The polarization of 6Li
taken alone into consideration violates such a simple cor-
relation.

In Figs, 4–6, we display theoretical values of S (0) ,
Eg.s., and Rp and available experimental data. The
ground-state energies of 7Be and 7Li nuclei are taken
from [43]. The proton radius of 7Be was determined
in [44]. The analysis of experimental data carried out
in [1] and [2] yielded two values for the S factor of the
reaction 3He(α, γ)7Be, which are S (0) = 0.54 ± 0.09
keV b and S (0) = 0.53±0.05 keV b, respectively. We use
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T a b l e 2. Correlations between the astrophysical S factor S(0) and the energy of the 7Be ground state E(3
2

−
),

quadrupole moment Q, r.m.s. proton radius Rp, and spectroscopic factor SF for the clusterization 4He+3He and
6Li + p

Polarization 7Be
3He 6Li S(0), keV b E

(
3
2

−
)
, MeV Q, e fm2 Rp, fm SF (4 + 3) SF (6 + 1)

N N 0.310 –1.234 –7.286 2.570 1.008 0.781
Y N 0.438 –1.808 –6.507 2.461 0.993 0.747
N Y 0.615 –2.173 –6.469 2.381 0.983 0.734
Y Y 0.587 –2.212 –6.513 2.396 0.981 0.733

T a b l e 3. Correlations between the zero-energy S factor of the reaction 4He(3H, γ)7Li and the energy of
the 7Li ground state E(3

2

−
), quadrupole moment Q, r.m.s. proton radius Rp, and spectroscopic factor SF for the

clusterization 4He+3H and 6Li+n.

Polarization 7Li
3H 6Li S(0), keV b E

(
3
2

−
)
, MeV Q, e fm2 Rp, fm SF (4 + 3) SF (6 + 1)

N N 0.075 –2.047 –4.045 2.349 1.018 0.784
Y N 0.085 –2.653 –3.609 2.248 1.002 0.746
N Y 0.124 –3.033 –3.711 2.173 0.991 0.732
Y Y 0.108 –3.075 –3.756 2.179 0.990 0.731

Fig. 6. Zero-energy S factor of the reaction 4He
(
3He, γ

)7Be as a
function of the r.m.s. proton radius

both of these values for S (0) . The recommended value
of the zero-energy S factor for the reaction 3H(α, γ)7Li
is S (0) = 0.10± 0.02 keV b [1].

Some types of these correlations have been discussed
in the literature. For instance, Kajino [25] investi-
gated the correlations between the S factor for the
3He(α, γ)7Be reaction and the r.m.s. proton radius
and the quadrupole moment of 7Be calculated within a
two-cluster microscopic model with 7 different nucleon-
nucleon potentials. He demonstrated the approximate
linear correlations between these quantities. In [18],
Csótó and Langanke used a two-cluster extended model

Fig. 7. Astrophysical S factor of the reaction 4He
(
3He, γ

)7Be as
a function of the quadrupole moment of the ground state

to calculate the S factor of the reactions 3He(α, γ)7Be
and 3H(α, γ)7Li. They considered the correlation be-
tween the zero-energy S factor and the quadrupole mo-
ment Q. Different values of S (0) and Q were obtained
by varying the parameter u of the Minnesota potential,
the Majorana parameter m of the modified Hasegawa–
Nagata potential, and the size parameter of interacting
clusters.

We have no room to discuss other correlations for the
reactions 3He(α, γ)7Be and 3H(α, γ)7Li and say nothing
of the reactions 6Li(p, γ)7Be and 6Li(n, γ)7Li. That is
why we summarize the results for 7Be obtained within
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Fig. 8. Theoretical and experimental data for the S factor of the
reaction 3He(α, γ)7Be

the model in Table 2 to demonstrate correlations be-
tween the S factor for the reaction 3He(α, γ)7Be at zero
energy and other quantities related to the ground state.
The same quantities for the 7Li ground state and for
the S factor of the reaction 3H(α, γ)7Li are displayed in
Table 3.

One can deduce visually or qualitatively from Figs.
1–3 that the polarization affects very much the astro-
physical S factor of the radiative capture reactions. Ta-
bles 2 and 3 allow us to quantify these effects. Note
that, like in [30, 31], the polarization of 6Li is more pro-
nounced than that of 3He (3H). Indeed, if we compare
the S factor at zero energy for the reaction 3He(α, γ)7Be
with polarization (cases (Y,N) and (N,Y)) and without
polarization (case (N,N)), we see that the polarization of
6Li almost double S (0) , while the polarization of 3He in-
creases the zero-energy S factor by 1.41 times. For the
reaction 3H(α, γ)7Li, the polarization of 6Li increases
S (0) obtained without polarization by 1.65 times, and
the polarization of 3H increases it only by 1.13 times.

During the study, we don’t aim at reproducing the
experimental data for the astrophysical S factor of the
reactions 3He(α, γ)7Be, 3H(α, γ)7Li, 6Li(p, γ)7Be and
6Li(n, γ)7Li. However, we will compare our theoreti-
cal results with available experimental data. For the
energy range 0 ≤ E ≤ 1 MeV, we consider only the
dipole transition from continuous-spectrum states to the
bound states. We also checked that the quadrupole tran-
sition gives a small contribution to the S factor in the
selected energy range. In Fig. 8, we display theoretical

Fig. 9. Astrophysical S factor of the reaction 3H(α, γ)7

and experimental data for the S factor of the reaction
3He(α, γ)7Be. Experimental data are taken from KR82
– [45], CO07a and CO07b – [12], NS04 – [17] and BR07 –
[11]. One can see that the theoretical results are slightly
above the most of experimental data. The S factor of the
mirror reaction 3H (α, γ)7Li is shown in Fig. 9. Experi-
mental data for this reaction can be found in [46] – SC87
and [47] – BR94. One can see that theoretical results for
the reaction 3H (α, γ)7Li are much closer to the exper-
imental data than those for the reaction 3He (α, γ)7Be.
By closing this section, we display (Fig. 10) the S fac-
tor of 6Li (p, γ)7Be. Two sets of experimental points for
this reaction are used: SW – [48] and PA – [21]. In this
case, the theoretical curve is lower than the experimental
points.

3. Conclusion

We have developed the three-cluster microscopic model
formulated in [30, 31] to study the radiative capture re-
actions in 7Be and 7Li nuclei. We extended the Hilbert
space and included states with different values of the
total spin and orbital momentum. The selected three-
cluster configurations allowed us to consider the dom-
inant binary channels 7Be and 7Li nuclei. Moreover,
the configurations also allowed us to consider the cluster
structure of interacting clusters and thus to provide a
realistic description of these clusters.

Effects of the cluster polarization have been inves-
tigated in detail. It is shown that the cluster polar-
ization affects very much the cross section of the cap-
ture reactions 3He(α, γ)7Be, 3H(α, γ)7Li, 6Li(p, γ)7Be
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Fig. 10. Comparison of experimental and theoretical data for the
S factor of the reaction 6Li (p, γ)7Be

and 6Li(n, γ)7Li. The polarization of 6Li cluster had a
stronger impact on the cross section of the radiative cap-
ture reactions, than that of 3He(3H) cluster. This is also
true for the reaction 6Li(p, γ)7Be, where 6Li+p channel
is open and dominant, and for the reaction 3He(α, γ)7Be,
where this channel is closed. We have discovered that
the reactions 3He(α, γ)7Be and 3H(α, γ)7Li were much
more strongly affected by the cluster polarization, than
the reactions 6Li(p, γ)7Be and 6Li(n, γ)7Li.

We have investigated the correlations between the as-
trophysical S factor of the reactions 3He(α, γ)7Be and
3H(α, γ)7Li at zero energy S (0) and the r.m.s. proton
radius and the quadrupole moment of the bound state,
as well as the spectroscopic factor for the clusterizations
4He+3He (3H) and 6Li+p (6Li+n). The almost linear
dependence of the zero-energy S factor on these quanti-
ties is observed in our calculations.
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МIКРОСКОПIЧНА МОДЕЛЬ РЕАКЦIЙ РАДIАЦIЙНОГО
ЗАХВАТУ З КЛАСТЕРНОЮ ПОЛЯРИЗАЦIЄЮ.
ЗАСТОСУВАННЯ ДО ЯДЕР 7Be ТА 7Li

О.В. Нестеров, В.С. Василевський, Т.П. Коваленко

Р е з ю м е

Трикластерну мiкроскопiчну модель, що була ранiше розви-
нута авторами, застосовано для вивчення впливу кластер-
ної поляризацiї на протiкання реакцiй радiацiйного захвату
3He(α, γ)7Be, 3H(α, γ)7Li, 6Li(p, γ)7Be та 6Li(n, γ)7Li, якi є ду-
же важливими з точки зору астрофiзичних застосувань. Го-
ловну увагу зосереджено на перерiзах (або астрономiчних S-
факторах) реакцiй при малих енергiях. Також детально вивче-
но кореляцiї мiж астрофiзичними S-факторами реакцiй при
нульовiй енергiї та величинами, якi є характеристиками основ-
ного стану компаунд-ядра.
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