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Elastic α scattering on 112Sn and 124Sn at astrophysically relevant energies
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The cross sections for the elastic scattering reactions 112,124Sn(α, α)112,124Sn at energies above and below the
Coulomb barrier are presented and compared to predictions for global α-nucleus potentials. The high precision
of the new data allows a study of the global α-nucleus potentials at both the proton- and neutron-rich sides
of an isotopic chain. In addition, local α-nucleus potentials have been extracted for both nuclei and used to
reproduce elastic scattering data at higher energies. Predictions from the capture cross section of the reaction
112Sn(α, γ )116Te at astrophysically relevant energies are presented and compared to experimental data.
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I. INTRODUCTION

The 35 most proton-rich, stable isotopes between Se and
Hg are called p nuclei. Contrary to the synthesis of most
nuclei above Fe through neutron captures in the s and r
process [1], the production of the p nuclei proceeds mainly
via photon-induced reactions at temperatures around a few
GK [2,3]. Seed nuclei already present in the stellar plasma and
originating from the s and r process are disintegrated mainly by
(γ , n), (γ , p), and (γ, α) reactions in the thermal photon bath
of the corresponding explosive astrophysical event. Because
of persisting problems in the reproduction of the observed p
abundances, a definite conclusion on the actual site of this
nucleosynthesis process—usually called p or γ process—
cannot be drawn yet, however, the commonly most favored site
providing the required conditions is explosive Ne/O burning
in type II supernovae [2,4,5]. Recently, consistent studies of p
nucleosynthesis have become available, employing theoretical
reaction rates in large reaction networks [4–6]. For heavy
nuclei (140 <∼ A <∼ 200), (γ , n) and (γ, α) reactions play the
dominant role, whereas other photon-induced reactions are
practically negligible. This is not the case for lighter nuclei
where captures and photodisintegrations involving neutrons,
protons, and α particles have to be considered [7,8]. Finally,
neutrino-induced reactions may have some importance for
selected isotopes because of the high neutrino-flux stemming
from the core collapse triggering the type II supernova
explosion [4,5].

The cross sections used to calculate the required astrophysi-
cal reaction rates in network studies are based on the statistical
model (Hauser-Feshbach) [9–13]. Global optical potentials are
considered in these calculations encompassing many hundreds
of nuclei and several thousand reactions. Experimental data
is scarce because of the sub-Coulomb energies and the
large number of unstable nuclei relevant for astrophysical
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applications. Only recently, a number of experiments has
been devoted to the study of cross sections at astrophysically
relevant energies. However, there is still a lack of relevant
experimental data for (γ, α) and (α, γ ) reactions because of the
high Coulomb barriers. Recent α capture experiments on heavy
nuclei at astrophysically relevant energies were performed
on 70Ge [14], 96Ru [15], 112Sn [16], and 144Sm [17]. No
experimental data for (γ, α) cross sections are available at
astrophysically interesting energies.

In general, (α, γ ) and (γ, α) reaction cross sections are very
sensitive to the choice of the α-nucleus potential, as has been
observed in the huge uncertainties for the prediction of the
144Sm(α, γ )148Gd cross section [17–19]. Elastic α scattering
at low energies (close to the Coulomb barrier) should provide
an additional test for the α-nucleus potentials considered in p
process network calculations. High precision data are needed
for a clear determination of the optical potential properties at
the measured energies.

In this work the cross sections for the reactions 112,124Sn
(α, α)112,124Sn at energies above and below the Coulomb
barrier are presented. The new experimental data provide a
test for the global parametrizations considered in p process
network calculations. Furthermore, the study of both proton-
and neutron-rich stable tin isotopes provides important infor-
mation about the variation of α-nucleus potentials along an
isotopic chain. A local α-nucleus potential is derived for both
neutron-deficient (112Sn) and neutron-rich (124Sn) nuclei.

In this article we first present the experimental procedure
(Sec. II) and compare the results to existing global α-nucleus
potentials (Sec. III A). The determination of the potential
for the tin isotopes is performed within the optical model
(OM) framework (Sec. III B), and the results are compared
to previous experimental data (Secs. III C–D). In addition,
the derived potential for 112Sn is used for a prediction of the
112Sn(α, γ )116Te cross section that has been recently measured
using the activation technique [16] (Sec. IV).

II. EXPERIMENTAL PROCEDURE AND RESULTS

The scattering experiments were performed at the cyclotron
laboratory of ATOMKI (Debrecen, Hungary), where 4He2+
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FIG. 1. (Color online) Spectra of the 112Sn(α, α)112Sn and
124Sn(α, α)124Sn reactions at Eα = 19.5 MeV at forward (ϑlab = 40◦)
and backward (ϑlab = 125◦) angles, respectively. Elastic scattering
on target contaminations (mainly 12C from the carbon backing) and
inelastically scattered events are clearly separated from the elastic
peak. A small target contamination with A ≈ 200 that is visible only
in the spectra at backward angles remains below 1% contribution to
the elastic peaks. The pulser signals used for dead time correction are
not seen in the spectra, as they lay above the shown energy region.

beams are available up to energies of about Eα = 20 MeV.
Angular distributions were measured for 112Sn at Eα = 19.5
and 14.4 MeV and for 124Sn at Eα = 19.5 MeV. The beam
intensity was approximately 300 nA. The experimental setup
was similar to the one used in our previous experiments on
144Sm [18] and 92Mo [20]. Further experimental details on the
setup can be found in [21]. Here we briefly summarize the
most important features of the setup.

The angular distributions were measured using four silicon
surface-barrier detectors mounted on two turntables. The solid
angles varied between 1.55 × 10−4 sr and 1.63 × 10−4 sr.
Two additional detectors placed at 15◦ left and right to the
incoming beam axis with solid angles of 8.1 × 10−6 sr are
used to normalize the angular distributions and to determine
the beam position on the target with high precision. Note that
small horizontal deviations of about 1 mm lead to corrections
of the cross section of the order of 1% at very forward angles.
These corrections can be precisely determined from the ratio
of the count rates in the two monitor detectors.

The targets consisted of highly enriched 112Sn (99.6%)
and 124Sn (97.4%) deposited onto thin carbon backings. The
target thicknesses of 200 µg/cm2 for both isotopes were
confirmed by the measured Rutherford cross sections during
the experiment. The absolute normalization was obtained from
the Rutherford cross section at very forward angles [18,20].

A precise dead time correction is necessary especially at
forward angles where the cross sections are huge. There-
fore, the dead time was monitored using pulse generators
in all spectra. Typical spectra of the 112Sn(α, α)112Sn and
124Sn(α, α)124Sn reactions are shown in Fig. 1.
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FIG. 2. Relative yield of 12C recoil nuclei in coincidence with
(a) elastically and (b) inelastically scattered α particles. A Gaussian
fit to the experimental data (solid line) is shown to guide the eye. The
shaded area presents the angle and the uncertainty expected from the
measured reaction kinematics.

From a kinematic coincidence between the α particles
scattered on a 20 µg/cm2 carbon backing foil and the 12C
recoil nuclei, we calibrated the position of the silicon detectors
with a precision of �ϑ = 0.07◦. The scattered α particles
were measured using one detector placed at ϑlab = 70◦ (right
side relative to beam axis). The recoil 12C nuclei from the
elastic (12Cgs) and inelastic (12C2+ , Ex = 4.44 MeV) scattering
were measured with another detector (left side) that was
moved around the expected positions, ϑlab,el. = 45.83◦ and
ϑlab,inel. = 38.89◦. The results are shown in Fig. 2. The
maximum recoil rate is observed at the expected position
within the statistical uncertainties.

From the yield in the elastic peaks, the elastic scat-
tering cross section is calculated. The data is normalized
to the Rutherford cross section of pointlike charged parti-
cles. The experimental results are shown in Fig. 3. Note
that the measured cross sections cover more than four orders
of magnitude in the whole angular range. Nevertheless, typical
uncertainties remain below 3–4% for all measured data points,
including systematic and statistical uncertainties.
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FIG. 3. (Color online) Ratio of the measured scattering cross
sections of 112Sn(α, α)112Sn at 14.4 MeV (lower diagram) and
19.5 MeV (middle) and 124Sn(α, α)124Sn at 19.5 MeV (upper) to the
Rutherford cross section. The predictions from the global α-nucleus
potentials from [22] (short dashed line), potential I from [23] (short
dash-dotted line), [24] (long dashed line), and [25] (long dash-dotted
line) are also shown. The overlap of the lines, mainly at forward
angles, complicates their distinction. Note the logarithmic scale for
the upper and middle diagrams (Eα = 19.5 MeV) and the linear scale
for the lower diagram (Eα = 14.4 MeV).

III. OPTICAL MODEL ANALYSIS

A. Angular distributions: comparison to theory

The theoretical analysis of the angular distributions is per-
formed within the OM framework. The elastic scattering cross
section can be calculated from the Schrödinger equation with
the complex nuclear potential U (r) given by the following:

U (r) = VC(r) + V (r) + iW (r), (1)

with the Coulomb potential VC(r), the real part V (r), and the
imaginary part W (r) of the nuclear potential.

The calculated differential cross sections for four different
global α-nucleus potentials are also presented in Fig. 3. The
four-parameter Woods-Saxon potential from McFadden and
Satchler [22] provides a rough description of the experimental
data, overestimating the cross section in all three cases for
backward angles. Potential I from Demetriou et al. [23]
presents a good reproduction of the measured angular dis-
tributions, with a slight overestimation of the scattering cross
sections at backward angles for the reaction 112Sn(α, α)112Sn
at Eα = 19.5 MeV. This potential, based on a double folding
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FIG. 4. (Color online) Ratio of the scattering cross sections
(σ/σRuth)112Sn/(σ/σRuth)124Sn at Eα = 19.5 MeV versus the angle in
the center-of-mass (c.m.) frame. The predictions of the considered
global α-nucleus potentials are also shown. Minor differences for the
c.m. angle (below 0.2◦) in the transformation to c.m. angles because
of the different masses of 112Sn and 124Sn are neglected.

parametrization in its real part and a volume Woods-Saxon
potential in its imaginary part, provides a good description of
previous (α, α), (α, n), and (α, γ ) cross section data.

The potential of Avrigeanu et al. [24], resulting from
the investigation of α scattering data at energies around the
Coulomb barrier for A ≈ 100 nuclei, is also compared to
the measured angular distributions. The potential is consistent
with the experimental data, although the corresponding cross
section presents a diffraction pattern at backward angles that
is not observed in the measured data. Finally, the potential
presented by Fröhlich and Rauscher [25] overestimates the
cross section in all cases. This potential is an expansion of
the McFadden and Satchler’s potential to include (α, n) and
(α, γ ) cross section data at energies close to the astrophysically
relevant region.

The depiction of the scattering cross section given by the
different global potentials (Fig. 3) makes very difficult to
state which potential provides the correct description of the
experimental data. A global α-nucleus potential must be able
to describe the scattering cross section data along an isotopic
chain to demonstrate its reliability when extrapolating to un-
stable nuclei of interest for astrophysical applications. Despite
the striking qualitative similarities, the elastic scattering cross
sections of 112Sn and 124Sn at Eα = 19.5 MeV differ by roughly
30% at very backward angles. In Fig. 4, which shows the ratio
of the two cross sections (divided by the Rutherford cross
section) as a function of angle, all global α-nucleus potentials
of [22–25] fail to reproduce either the strength or the oscillation
pattern for backward angles. Thus, the use of these potentials
in the extrapolation to more proton-rich species (of interest in
p process nucleosynthesis) should be questioned.

The following section studies the angular distributions,
extracting a local optical potential from the experimental data
available.

B. Angular distributions: present experiment

In the present analysis, the real part of the potential is
derived from a double-folding procedure with two adjustable
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parameters:

V (r) = λ × VF (r/w), (2)

where VF (r) is the double-folding potential, which is calcu-
lated according to [26–29] using the computer code DFOLD.
The required density distributions of the α particle and the
112,124Sn nuclei were derived from measured charge density
distributions [30]. We vary the strength of the double-folding
potential by the parameter λ, adopting values around 1.2
and 1.4 (similar to previous works [18,20,29]). This reduces
the so-called family problem of α-nucleus potentials at low
energies (see Refs. [18,20] for detailed discussion). The width
of the potential is adjusted using the parameter width w. We
find values close to 1 for our data.

The different optical potentials can be compared through
their total strengths or volume integrals, normalized to the
number of interacting nucleon pairs (AP AT ), defined for both
real and imaginary parts of the nuclear potential:

JR = 1

AP AT

∫
V (r)d3r (3)

JI = 1

AP AT

∫
W (r)d3r. (4)

Both volume integrals are negative. In this work, we only
consider their absolute values.

The strength parameter λ has been adopted to take the linear
form

λ = a∗ + b∗ × Ec.m.

JR,0
, (5)

where J0 is the volume integral of the double-folding potential
VF (r/w). The values for the parameters a∗, b∗, and JR,0, as
extracted from the scattering data, are listed in Table I. The
linear energy dependence adopted for 112Sn has been applied
also for 124Sn revise, although we have measurements for only
one energy for this nucleus. We check the validity of this linear
dependence in Sec. III C, by analyzing the scattering data at
higher energies. The parameter w allows a fine-tuning of the
potential width; it remains very close to unity. A significant
deviation of w from unity for stable nuclei, where the neutron
and proton densities are very similar, would indicate that the
nucleon-nucleon interaction is not well chosen. However, for
nuclei with an extremely high neutron-to-proton ratio one may
expect the formation of neutron skins; in this case, such a
deviation of w from unity should be found for nucleon density
distributions derived from the proton density only.

The volume integral JR for the real part of the nuclear
potential adopted for the tin isotopes are shown in Fig. 5,
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FIG. 5. Volume integral values JR from the analysis of the
measured data, together with values obtained in the study of elastic
scattering data on doubly magic and semimagic nuclei [18,20,29].
The solid line shows a linear parametrization of JR extracted from
the data. The Gauss parametrization proposed by Ref. [23] for the
description of low energy data (dotted line) is also shown below
50 MeV. The astrophysically relevant energy region for p process
nucleosynthesis is shown by the gray area.

together with the values derived from the analysis of elastic
scattering data on several doubly magic and semimagic nuclei
in the energy range up to 140 MeV [18,20,29]. The data show
a systematic smooth linear decrease at higher energies, in
good agreement with the parametrization adopted for the 112Sn
and 124Sn isotopes (solid line). The Gaussian parametrization,
first suggested by Ref. [31] and modified in Refs. [20,23], is
shown as a dotted line up to 50 MeV, which they proposed for
astrophysical energies.

The imaginary part of the nuclear potential has been
chosen as a sum of volume and surface Woods-Saxon poten-
tials. The potential parameters (potential depth Wi , radius
ri = Ri × A1/3, and diffuseness ai , with i = V, S) are listed
in Table I. The relative weight between the volume and the
surface terms of the imaginary part of the nuclear potential is
JI,V = 0.22 × JI,S , as found in a study of the elastic scattering
data in the A ≈ 100 mass region [32]. This dominance of the
surface Woods-Saxon term at energies close to the Coulomb
barrier provides a better description of α capture data at the
astrophysically interesting energy window [33].

The results of the OM analysis are compared in Fig. 6
to the experimental data from the three measured angular
distributions. An excellent agreement is observed. An average
value of χ2

red = 1.1 results from the analysis. Unlike other

TABLE I. Optical potential parameters for the real (a∗, b∗, JR,0, w) and imaginary parts of the nuclear potential. The parameters of the
volume (V) and surface (S) Woods-Saxon potentials (W,R, a) used in the imaginary part of the nuclear potential are shown together with the
volume integral JI .

Isotope a∗ b∗ JR,0 w WV RV aV WS RS aS JI

(MeV·fm3) (fm3) (MeV·fm3) (MeV) (fm) (fm) (MeV) (fm) (fm) (MeV·fm3)

112Sn 352.92 −0.652 277.85 1.004 −3.137 1.737 0.341 356.36 1.252 0.218 97.16
124Sn 355.12 −0.652 274.90 1.006 −2.467 1.723 0.296 212.22 1.230 0.299 74.29
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FIG. 6. (Color online) Ratio of the measured scattering cross
sections to the Rutherford cross section (same as in Fig. 3), including
the results of the OM analysis performed for both tin nuclei (solid
line).

potentials, the ratio of the cross sections for the tin isotopes is
reproduced with higher accuracy, as shown in Fig. 7.

To test the reliability of the obtained optical potentials,
and observe its possible energy dependence, the following
section compares the results of the OM analysis to other elastic
scattering data measured at higher energies.
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FIG. 8. (Color online) Elastic scattering data from the reactions
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124Sn(α, α)124Sn at Eα ≈ 25 MeV [35] (right part of the Figure). The
predictions from the derived potentials from the elastic scattering data
presented in this work are also shown (dashed line). Results from a
readjustment of the potential parameters (left) and a normalization of
the cross section (right) are shown as a solid line. For details see text.

C. Angular distributions: comparison to other experiments

The angular distribution of elastically scattered α particles
on the tin isotopes 112Sn [34] and 124Sn [35] has been measured
at energies far above the Coulomb barrier. These data are
shown in Fig. 8 for the reactions 112Sn(α, α)112Sn at Eα ≈
50 MeV (left part of the figure) and 124Sn(α, α)124Sn at Eα ≈
25 MeV (right part of the figure). In addition, the predictions
from the optical potentials derived from the analysis of our
elastic scattering data are shown.

The reproduction of the data from the reaction
124Sn(α, α)124Sn [35] is satisfactory. The diffraction pat-
tern shown by the experimental data from the reaction
112Sn(α, α)112Sn [34], measured at energies far above from
the Coulomb barrier, is not described well. However, a minor
variation of the potential parameters (solid line) in which
the contribution of the volume term to the imaginary part of
the nuclear potential is increased (JI,V = 0.79 JI,S) provides
an improved description of the scattering data from [34]. In
the case of the scattering data from Ref. [35], closer to the
energy region measured in this work, a renormalization of the
scattering data with a factor of 1.2 would provide a better
agreement between the experimental data and the calculated
cross section.

From this analysis, the imaginary part of the nuclear
potential shows a stronger energy dependence at energies
higher than those considered in this work. Without more
experimental data for the nuclei studied, it is not possible
to predict the possible energy dependence of both terms in the
imaginary part of the nuclear potential.

D. Excitation function: comparison to other experiments

The excitation function of the elastically scattered α

particles on the nucleus 112Sn at very backward angles (ϑc.m. =
178◦) was measured by Badawy et al. [36] at different energies
below and above the Coulomb barrier. The experimental
data are shown in Fig. 9. The successful reproduction of
the experimental data confirms the good knowledge of the
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FIG. 9. (Color online) Excitation function of the nucleus 112Sn at
ϑc.m. = 178◦ [36]. The results from the derived α-nucleus potential
are also shown (solid line). The nice reproduction of the experimental
data confirms the good knowledge of the α-nucleus potential in this
energy region.

α-nucleus potential (solid line) in the considered energy
region.

IV. THE 112SN (α, γ )116TE REACTION

A relevant test of the potentials for astrophysical purposes
consists of the reproduction of the (α, γ ) reaction cross
sections at energies close to the Gamow window. In this
section, the main features of the statistical model are presented,
followed by a comparison of existing experimental data from
the reaction 112Sn(α, γ )116Te to the predictions from the
different α-nucleus potentials.

The main ingredients of the statistical model (Hauser-
Feshbach approach) [9] in the calculation of reaction rates
under astrophysical conditions are transmission coefficients
(particle and radiative), nuclear level densities, and optical
potentials [37]. These elements allow the calculation of the
reaction cross section in astrophysical scenarios. Once σ ∗(E)
is calculated, considering the case of the α capture reaction,
the reaction rate per particle pair at a given stellar temperature
T ∗ is defined by the following [37]:

〈σv〉∗ =
(

8

πµ

)1/2 1

(kT ∗)3/2

×
∫ ∞

0
σ ∗

(α,γ )(E)E exp

(
− E

kT ∗

)
dE, (6)

by folding the stellar reaction cross section σ ∗
(α,γ )(E) with

the Maxwell-Boltzmann velocity distribution of the incident
particles. µ is the reduced mass of the system. In a stellar
plasma, nuclei are in thermal equilibrium with the environment
and therefore can be found also in excited states. The stellar
reaction cross section σ ∗ = ∑

λν σ λν includes transitions from
all populated target states λ to all energetically reachable final
states ν, whereas a laboratory cross section σ lab = ∑

ν σ 0ν

only accounts for transitions from the ground state of the target.
However, for the case of 112Sn(α, γ ) the stellar enhancement
σ ∗/σ lab is negligible in the p process temperature range
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FIG. 10. (Color online) Astrophysical S factor of the
112Sn(α, γ )116Te capture reaction. The experimental data from
Ref. [16] are compared to the predictions from the global α-nucleus
potentials and the optical potential obtained from the analysis of the
elastic scattering data. The potential from Ref. [25] presents the best
reproduction of the experimental data. The prediction from the optical
potential derived in this work presents a satisfactory description of
the measured cross sections, similar to the potential from Ref. [22].

because no low-lying excited states in 112Sn are available for
population. The product in the integrand of Eq. (6) leads to a
maximum, defining an effective energy window (the so-called
Gamow window) where most of the reactions occur. The
reaction cross section should be determined in this energy
region. The photodisintegration rate is then derived from the
capture rate applying detailed balance (see, e.g., Ref. [37]).

During p process nucleosynthesis, typical temperatures of
2.0 � T9 � 3.0 are reached (where T9 is the temperature in
GK). This corresponds to an energy window between 5.1
and 9.6 MeV for the α capture reaction or between 4.2 and
8.7 MeV for the photon-induced (γ, α) reaction [Qα(116Te] =
930 keV) [38].

Because of the astrophysical interest, the laboratory (α, γ )
reaction cross section on the nucleus 112Sn has been measured
[16] at energies close to the Gamow window. The astrophys-
ical S factor of the reaction 112Sn(α, γ )116Te is shown in
Fig. 10. In addition, the predictions from the global α-nucleus
potentials and the optical potential derived in this work are
also plotted. Because of the scarce experimental data available
on the 112Sn (α, γ )116Te reaction, we can perform only a very
limited comparison.

The global parametrization from Ref. [25] provides a
satisfactory description of the few experimental data, in
contrast to its poor agreement with the elastic scattering
data. The other potentials, with the exception of Ref. [24],
reproduce the cross section data well. The potential obtained
from the analysis of the elastic scattering data presented in
this work (Sec. III B) provides a satisfactory description of
the (α, γ ) data, very similar to that of Ref. [22]. However,
further α capture experiments on the nucleus 112Sn should be
performed to cover the whole Gamow window. Experiments
are underway [39]. These data should help to determine the
experimental energy dependence of the astrophysical S factor.

As mentioned, once the astrophysical (α, γ ) capture cross
section has been calculated, it is possible to derive the
corresponding astrophysical capture and photodisintegration
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TABLE II. Ratio between the reaction rates obtained from the
different α-nucleus potentials compared to the reaction rate of [25],
〈σv〉∗

[i]/〈σv〉∗
[25], as a function of the temperature T9. The typical

temperature range for p process nucleosynthesis (2.0 � T9 � 3.0) is
shown.

T9 〈σv〉∗
[i]/〈σv〉∗

[25]

[22] [23] [24] This work

0.2 0.784 0.126 4.760 0.672
0.4 0.794 0.130 4.719 0.681
0.6 0.844 0.167 4.726 0.722
0.8 0.915 0.311 4.664 0.786
1.0 0.993 0.483 4.610 0.855
1.5 1.187 0.542 4.479 1.044
2.0 1.397 0.621 4.327 1.262
2.5 1.605 0.846 4.169 1.495
3.0 1.795 1.142 4.035 1.714
3.5 1.961 1.453 3.941 1.927
4.0 2.106 1.735 3.868 2.106
5.0 2.343 2.217 3.809 2.422
6.0 2.500 2.515 3.804 2.638
8.0 2.664 2.808 3.821 2.856

10.0 2.752 2.962 3.800 2.981

rates [12,37]. For a comparison of the results provided by
the different parametrizations of [22–25], the variation of the
obtained reaction rates is shown in Table II, where the ratios
of rates with respect to the rate obtained using Ref. [25]
are presented. All other ingredients of the statistical model
calculations have been kept fixed as in Ref. [37].

The different potentials predict reaction rates that deviate
up to a factor of 8. In the typical temperature window for
the p process, the reaction rates obtained by using the optical
potential derived from the elastic scattering predict in average a
rate that is around 50% higher than that of Ref. [25], remaining
very close to the values from McFadden and Satchler [22].

V. SUMMARY

We have measured the elastic scattering cross section
of 112,124Sn(α, α)112,124Sn at energies Eα = 19.5 MeV and

14.4 MeV. The data have been compared to various global
α-nucleus potentials . The potentials from Refs. [23] and [24]
provide a satisfactory description of the elastic scattering data,
in contrast to the potentials from Refs. [22] and [25], which
deviate considerably from the measured angular distributions.
None of the global potentials are able to reproduce the ratio
between the cross sections on the proton- and neutron-rich
tin isotopes. Consequently, any extrapolation to α-nucleus
potentials for unstable neutron-deficient nuclei on the p process
path remains uncertain.

The present analysis performed within the OM framework
provided a remarkable reproduction of the measured angular
distributions. It has been used in the analysis of literature data
at different energies [34–36]. The results fit well with the
systematic behavior of α-nucleus folding potentials.

Most of the global α-nucleus potentials (with the exception
of Ref. [24]), as well as the potential obtained from the
OM analysis, describe the few existing 112Sn(α, γ )116Te cross
section data points well; however, the energy dependence
of the astrophysical S factor is not well determined from
the theoretical predictions. The resulting stellar rates for the
112Sn(α, γ )116Te as well as 116Te(γ, α)112Sn reactions deviate
in the energy region considered for p process calculations by
up to a factor of 8.

The present data provide an excellent tool to test the
behavior of global α-nucleus potentials . Additional elastic
scattering experiments are needed in the p process mass range
at energies around the Coulomb barrier.
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