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1. Introduction tional modes in diatomic molecules, anharmonic potentials
are essential for a more accurate description of molecular vi-
Studying the energy spectra and wave functions of a quarbrations, especially at higher energy states. These potentials,
tum system under various potentials is an intriguing area ofuch as the Morse potential [32], address the limitations of
nonrelativistic quantum scattering theory [1], as it providesthe harmonic approximation and provide a more complete
essential information about the system’s behavior and proppicture of molecular behavior. ThebBchl-Teller potential
erties. The Bschl-Teller potential [2] is used to describe the remains a significant model in quantum mechanics due to its
vibrational behavior of diatomic molecules. It is particularly mathematical properties and its applicability in both nonrel-
useful for describing bound states and vibrational spectraativistic and relativistic contexts. The use of various approx-
In our context, the Bschl-Teller potential has been modi- imation techniques and exact methods allows researchers [3-
fied [3-6] to suit the nuclear domain. This adaptation likely 6,17,33-46] to explore a wide range of physical phenomena
involves changes to the potential parameters or functionaissociated with this potential. Doreg al. [14] used tradi-
form to more accurately describe nucleon-nucleus interactional methods to solve the Sduinger equation with the
tions. The Jost function [7-9] is a mathematical tool used inPdschl-Teller potential and Infieldt al. [14] used the fac-
scattering theory to analyze how particles interact with a potorization method. Aktas and Sever [16] and Déal [34]
tential. In our work, itis employed to handle the complexitiesemployed the SUSY QM techniques to solve the modified
of the nucleon-nucleus interaction under the modifiggdhl-  Poschl-Teller potential. The modifiedBchl-Teller potential
Teller potential [3-6]. The Bschl-Teller potential is indeed has found significant applications in various physical and the-
one of the potentials for which the Sdiainger equation can oretical contexts, including clathrate quantum statistical me-
be solved exactly. Thed®chl-Teller potential is particularly chanics [47] and strong-field ionization dynamics [48]. The
interesting because it has applications in various areas @ftudy of the Bschl-Teller potential and its modifications ex-
physics. Several researchers have studied tset-Teller  tends to various advanced analytical techniques and method-
potential in recent years [10-21]. Perturbation calculationlogies, including the calculation of matrix elements for pow-
and approximation techniques are crucial tools in solving theers of x-dependent operators [49] within the framework of the
radial Schodinger equation, especially for cases where exacPoschl-Teller potential and applying quantization conditions
analytical solutions are challenging to obtain. These methodf0,51] to find discrete energy levels of the system. The study
are part of a broader toolkit for addressing complex quantunef s-wave(¢ = 0) [37,52-54] solutions for the Scbdinger
mechanical problems. The N-U method [22], Supersymmetequation with various potentials, including thésehl-Teller
ric quantum mechanics [16,23,24], the screened centrifuggiotential, is a well-explored area in quantum mechanics. The
barrier [25-31] provide various ways to handle the challengeseferences [13,55-57] provide valuable insights into how to
posed by different types of potentials and boundary condieffectively approximate solutions for quantum systems in-
tions, allowing researchers to gain insights into the physicaVolving the centrifugal term. Based on the above description
systems under study. While the harmonic oscillator potenthe paper is organized, which contains methodology, results
tial provides a useful starting point for understanding vibra-and discussion followed by conclusion.
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2. Jost function for the Modified Poschl-Teller potential

The modified Bschl-Teller potential [3-6] is provided as
Vo

_ 1
Vis) cosh?(as)’ @)
whereVj is the strength and is related with the range of the potential.
The Schédinger equation for this potential has the following form:
d? Vo ﬂ(ﬁ + 1)
-— - 2
ds?  cosh?(as) Pelx, 8) = )

wherex? = 2mE/h?, define the centre of mass momenta. To find the analytical solution, the suitable approximation to the
centrifugal term [25] is considered ags?> = a?/sinh?(as). By changing a new variable = tanh?(as), the Eq. (2) is then
rearranged as

40”2(1 — z)2d m( ) +20%(1 — Z)Q%iz)—&- (XQ—i-V()(l—z)—aQE(f—i—l) [i—l}) ¢e(2)=0. 3)
Using the following trial wave function
belx ) = 21— 2Rl 2), @

in the Eqg. (3), one obtains

z(l—z)R”(x,z)+<[25+;]—2[25+25+§]>R'(X,) ([_25ﬁ_ﬁ_5+%_5(5 1)

gﬂwnﬂ} + [6(61>+g WI”] [52 4:2]

e =0 ©

—Z

To come up with the basic form of hypergeometric differential equation [58-61]

2(1 = 2)R"(x, 2) + [C’ —(A+ B+ 1)2} R'(x,2) + ABR(x,z) =0, (6)
the third term of Eq. (5) must be free of the dependence The requirements are as follows:
<5(51)+§W4+1))0, 7)

and

(#+2) -

The values of and are obtained aé = 1/4 + (1/2)/(1/4) + £(£ + 1) and 3 = £(ix/2«). The quantitie$ and 3 have
two outcomes. Choosing= 1/4 + (1/2)/(1/4) + ¢(¢ + 1) and = —(ix/2a), Eq. (5) yields

2(1-2)R"(x,2) + ( [26 + ﬂ —z {25 +28+ ;} )R’(X,z) - <25ﬁ + g + 6% — 4V02 + -+ ﬁ2> (x,2) =0. (9)
Equations (6) and (9) in comparison yield
B 1 1 /1 VW
A_6+6+i+§ Z+—, (10)
7 1 1 /1 VW
and
1
C =20+ 5 (12)
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Solution to the Eq. (9), in its conventional form4%; (A, B : C;z). Therefore the expression for the regular solution for
Poschl-Teller potential will be expressed from Eq. (4) using the values @, C, 6 andj as

belx,2) = éﬂtanh?(as”é(l——tanh?(as”ﬂgF{(AWES:(ktanh?(as” (13)

To get the irregular solution from Eg. (13), one can apply the transformation formulae [58,59]

T(d)T(d —m — p)

2Fy(m,p;d; x) = Td = m)r(d_p)zﬂ(m,p;erp— d+1;1—x)
+(1- x)dmpr(d)g((n’;l);(z)_ D rd—md—pid—p—mil—a), (14)
in Eg. (13) followed by the transformation [58,59]
oFi(m,p;d;x) = (1= 2)*" Py Fy(d — m,d — p; d; x), (15)
to have
2T (25+§>F(1+2<> 2 _541)2 i i "
¢Z(X’S)_2ix{ T(C—AT(C—B) [tanh (as)} X [1—tanh (ozs)] oFy <1_a_A I_E_B

ol

b)) - — (e4)r(1-3) [ R TR

><2F1<1+—C+A 1+——O+B 1+ 1—tanh2(as))] (16)
According to [8,9], the relationship between regular and irregular solutions is stated as
1 _ _
del0x5) = o[ 001 008) = FEP 0087 (6 9)]- (17)

where the Jost function [7—9?1}(*)(X) = (FZ(’)(X))* and the Jost solutioyif)(x,s) = (flf’)(x,s))*. Now, by comparing
Egs. (16) and (17), Jost solution and the Jost function represented as

i§

5+41/2 x
(+)( X,$) = {tanhQ(as)} [1 — tanhQ(as)} oFy (1 - Al— o B;1-— E ;1 — tanhz(as)> (18)

and again using the transformation given in Eq. (15) tothig.) function Eq. (18) leads to
g -
(+)( X, 8) = {tanhz(as)] X [1 tanhg(as)} oFy (A B;1- = 1tanh2(as)) (19)
o

with the Jost functiorF{ ™ (y) as

F0 = 2r(25 + ;)r<1 - g;) | o0

I(A)I(B)

However, one can reach at the same regular, irregular/Jost solution and Jost function with the remaining two roots which are
d=1/4—(1/2)\/(1/4) + £(¢ + 1) and@ = ix /2« utilizing the transformation formula [58,59] given in Eq. (15). The bound

state energies are generated by the zeros of the Jost function in the upper half of the complex moxjepkame {.e. for

X = ikp. Wherexp = (2mFEp/h?)Y/?, with Ep andm denoting the binding energy and reduced mass respectively. Jost
funct|onF( )( ) attains zero value at the poles of the gamma functions then

1 1 /1 Vo
1) — 4+ =4+ — = —m; =0,1,2... 21
B+t gt =m m=01, (21)
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Consequently, using the value = 0, and Eq. (20) coupled with Eqg. (10) yields

1V 1
mB——a+a\/4+a2—a\/4+€(€+1). (22)
Jost function is a complex quantity thus one can define the phase shift as

tand = — {Im FEH (x) /ReFéH(X)} . (23)

3. Results and discussion

Ibeen fixed by fitting their binding energies using Eq. (22).
Analysis on elastic neutron-deuteron (n-d) afid-He®)  For (n-d) system the binding energy has been found to be
scattering are presented by applying Jost function method-7.61 MeV and for (n—He?) system it is—28.09 MeV.
The model parameters are obtained by parameterizing the n#towever, in order to get the best fit of the phase shifts
clear modified Bschl-Teller potential which are given in Ta- at various laboratory energies, free iteration of the param-
ble I and II. For the bound staté$/2)" (n-d) and S-wave eters in the computational approach has been applied to
(n—He?), the parameters of the concerned potentials havehe unbound states. For computation of scattering phase
shifts, bound state energies and total elastic cross sections

TABLE |. Parameters for the neutron-deuteron (n-d) system.

States a(fm™) Vo(fm=2) an | i .
1/2% 0.853 2.965 T
1/2° 0.418 0.021 ! = Ea ¥
3/2” 1.017 4.360 g a % i
9 T R
3/2% 0.639 5.730 -2 Mg
% =h aa s
TABLE II. Parameters for th@.—He®) system. é ] W e
=80 'Sy (Present work) @ 5p(Viviani et al) R
States a(fm™h) Vo(fm*2) A fesseoa 35, (Present work) 57 78 (Viviani et al)
_120 - |- P Present work) < Py (Viviani et al)
'So 0.416 2.621 | sPi[Pfesmt\voﬁ:} b3 ':Pz['\'i\,izmiet. al)
35, 0.685 7.802 150 —— Dy (Present work) 3 Dy(Viviani et al)
'p 1.415 2.015 o 1 2 3 4
P, 1.092 5.075 Ey o (MeV)
3D, 1.074 7.076 FIGURE 2. Scattering phase shifts f@n — He®) system. The
standard data are from Viviaet al. [64].
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FIGURE 1. Scattering phase shifts for (n-d) system. The standard FIGURE 3. (n-d) potentials as a function ef
results are from Cheet al. [62] and Hiberet al. [63].
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%0 in Fig.'2, demonstrate excellent agreement with the standard
— 8, data of Vivianiet al. [64] except the state where the phase
Bl 8, shifts are discernible slightly at laboratory energies 1 and
W a e 3.5 MeV. For the scattering of thedBchl-Teller model of the
= ! (n-d) and(n—He?) systems, the related potentials for various
- D, states are depicted in Figgand4. The scattering cross sec-

tion represents an invaluable tool for quantifying the intrinsic
] rate at which a particular event takes place throughout the
7 scattering of a pair of particles. Numerous nucleon-nucleon
/ model interactions have low-energy n-d parameter computa-
: tions [65-71] available. The present text studies how much
level the model’'s computations will be capable of producing
accurate cross-section data in light of the minor disparities
; ; between the results of these phase shift analyses and those
0 L N N 4 of our computation. Considering the systems under investi-
s (fm) gation, the total scattering cross sections in this article have
been computed and compared with the standard data [67,72]
that currently exist. The computed results are tabulated in Ta-
2 /2m=31.1025 MeV fm2 andh? /2m = 27.6466 MeV fm?2 blelllll and1V! along with standard data [67,72] for the (n-d)
has been used judiciously for (n-d) afid-He?) systems re-  and (n—He’) systems. The effects of S-, P-, and D-waves
spectively. have been taken into account while calculating the cross sec-
Figure[l depicts the (n-d) phase shifts as a function oftion. The calculated outcomes for the (n-d) system are in
laboratory energy up to 12 MeV along with the findings of 9ood agreement with the results of Ref. [67]. However for
Chenet al. [62] and Hiberet al. [63]. Figure2 represents (n—He’) system the computed results differ slightly with ex-
the (n—He?) phase shifts with those of Viviat al. [64] up perimental result [72]. This may be attributed to the fact that
to 4 MeV. It can be seen from Fidlthat up to a lab energy of the obtained phase parameters for state differ slightly from
12 MeV, our parameters for various states of the (n-d) systerfhose of Vivianiet al. [64]. It is notable that the cross sec-
reflect the right-phase parameters. The results are in clog¥n data mainly agree with the results obtained by Seagrave
agreement with the results of Chenal. [62] and Hiberet ~ etal [72].
al. [63]. The(n—He?) scattering phase parameters, depicted

—200

FIGURE 4. (n—He?) potentials as a function of

TABLE Ill. Total elastic cross-section for (n-d) system.

ELan(MeV) a"?(b) a"?(b) Eian(MeV) o"*(b) a™*(b)
(Present Work) (Ref.[67]) (Present Work) (Ref.[67])
0.5 5.184 — 8.0 1.244 1.120 £ 0.067
1.0 4.247 — 8.5 1.184 —
1.5 3.593 —_ 9.0 1.132 1.028 + 0.062
2 3.133 — 9.5 1.083 —
25 2.754 2.375 +0.140 10.0 1.037 —
3.0 2.459 2.149 +0.129 10.25 1.020 0.938 £ 0.056
35 2.241 1.985 £ 0.119 11.0 0.959 —
4.0 2.054 1.863 £0.112 11.5 0.923 —
4.5 1.900 1.732 £ 0.103 12.0 0.878 0.819 £ 0.049
5.0 1.768 1.608 £ 0.096 12.5 0.850 —
55 1.650 — 13.0 0.829 —
6.0 1.550 1.448 4+ 0.087 13.5 0.802 —
6.5 1.463 — 14.0 0.769 0.694 + 0.042
7.0 1.379 1.254 £ 0.075 14.5 0.742 —
7.5 1.308 — 15.0 0.717 —
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TABLE V. Total elastic cross sections fon—He*) system.

represent nonlocal interactions. One aspect of the current
methodology is the generation of smooth potentials. The
method used here is extended to real potentials by applying
the Taylor series expansion to the wave functions. The com-
puted phase parameters are then utilised to estimate cross-
sections for the studied systems. Up to very high energies,
the generated local potentials reproduce phase shifts that are
in good agreement with standard data. It is well known that
the folding models for alpha-nucleus scattering often use the
non-local separable or phase equivalent local interactions of
different forms. In the present work, we have investigated
nucleon-nucleon and alpha-nucleon systems by constructing
velocity-dependent interaction models and have obtained sat-
isfactory results. The current procedure can easily be applied
to electromagnetically distorted nonlocal potentials of higher
rank. In our future work, we will address all partial wave
cases, along with the spin dependence of the interaction.
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ELan(MeV) o.(mb) oe(mb)
(Present Work) (Ref.[72])
0.5 3.034 —
1.0 2.530 1.96 + 0.06
15 2.212 —_
2.0 1.968 2.52 +0.07
2.5 1.777 —_
3.0 1.640 —
35 1.495 2.34 + 0.06
4.0 1.382 —_
45 1.284 —_
5.0 1.210 S
5.5 1.131 S—
6.0 1.064 1.69 +0.07
4. Conclusion

Conflict of interest

Several authors have attempted to develop localized versiorighe authors declare that they have no conflict of interest in
of nonlocal potentials or phase-equivalent local potentials tdhis work.

10.

. J. Taylor, Scattering Theory: The Quantum Theory of Nonrela-11
tivistic Collisions, Dover Books on Engineering (Dover Publi-
cations, 2012).

des anharmonischen OszillatorZeitschrift fir Physik 83
(1933) 143.

Business Media, 2012).

. S. H. Dong, Factorization Method in Quantum Mechanics, Fun-

14
damental Theories of Physics (Springer Netherlands, 2007).

D. Agboola, Solutions to the modifiedpchl-teller potential in

D-dimensionsChinese Physics LetteB¥ (2010) 040301. 15.

S. Dong and S. H. Dong, An alternative approach to study
the dynamical group for the modifiecbBchl-Teller potential,
Czechoslovak Journal of Physis2 (2002) 753.

R. Jost, Uber diefalschen Nullstellen der Elgen werteder Sma-
trix., Helv. Phys. Act20(1947) 256.

R. G. Newton, Scattering theory of waves and particles., 2nd
ed. (Springer Verlag, New York, NY, 1982).

H. Van Haeringen, Charged Particle Interactions. Theory

and Formulas (Coulomb Press Leyden, Leiden (Netherlands)g.

1985).

Solved by an Improved Scheme to the Centrifugal Tefawy-
Body System5s4 (2013) 2125.

Rev. Mex. Fis71

G. Poschl and E. Teller, Bemerkungen zur Quantenmechanile-

S. Fligge, Practical quantum mechanics (Springer Science &3

16.

17.

Y. You et al., Solutions of the SecondoBchl-Teller Potential  19.

. C.Y. Cheret al, The position-momentum uncertainty relations
for a Foschl-Teller type potential and its squeezed phenomena,
Physics Letters 877(2013) 1070.

G. F. Wei and S. H. Dong, The spin symmetry for deformed
generalized Bschl-Teller potential,Physics Letters A373
(2009) 2428.

Y. You et al, Solutions of the SeconddBchl-Teller Potential
Solved by an Improved Scheme to the Centrifugal TeFraw-
Body Systems4 (2013) 2125.

. S. H. Dong and J. Garcia Ravelo, Exact solutions of the
Schrodinger equation with the second poschl-teller-like poten-
tial, Modern Physics Letters B3 (2009).

S. H. Dong, W. C. Qiang, and J. Garcia Ravelo, Analytical ap-
proximations to the Scbdinger equation for a secon@d$sthl-
Teller-like potential with centrifugal terminternational Jour-
nal of Modern Physics 23 (2008) 1537.

M. Aktas and R. Sever, Exact supersymmetric solution of
Schiddinger equation for central confining potentials by using
the Nikiforov-Uvarov methodjournal of Molecular Structure:
Theochen710(2004) 223.

M. Simek and Z. Yalgin, GeneralizedBchl-Teller potential,
Journal of Mathematical Chemisty6 (1994) 211

M. Znojil, Perturbed Bschl-Teller oscillatorsPhysics Letters
A 266(2000) 254.

B. Bagchi and A. Ganguly, A unified treatment of exactly solv-
able and quasi-exactly solvable quantum potentildarnal of
Physics A: Mathematical and Genei26 (2003) L161.

051202



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

36.

37.

CROSS SECTION ANALYSIS OF NEUTRON-LIGHT NUCLEI SYSTEMS USING MODIFIEBSCHL-TELLER POTENTIAL 7

M. Hamzavi and A. Rajabi, Exact S-wave solution of the 38.

trigonometric fschl-teller potential)nternational Journal of
Quantum Chemistr§12(2012) 1592.

S. H. Dong and A. Gonzalez Cisneros, Energy spectra of the hy-
perbolic and seconddchl-Teller like potentials solved by new
exact quantization rulédnnals of Physic823(2008) 1136.

A. F. Nikiforov and V. B. Uvarov, Special Functions of Mathe-
matical Physics (Birkuser Boston, 1988).

H. I. Ahmadoy, S. |. Jafarzade, and M. V. Qocayeva, Analytical
solutions of the Scliidinger equation for the Hul&k©n poten-
tial within SUSY quantum mechanidsternational Journal of
Modern Physics 80 (2015) 1550193.

A. |. Ahmadovet al., Bound state solution of the Klein-Fock-
Gordon equation with the Hulém plus a ringshaped- like po-
tential within SUSY quantum mechanidsternational Journal
of Modern Physics 83(2018) 1850203.

G. F. Wei, S. H. Dong, and V. B. Bezerra, The relativistic
bound and scattering states of the eckart potential with a prope
new approximate scheme for the centrifugal telmernational
Journal of Modern Physics 24 (2009) 161..

W. C. Qiang, K. Li, and W. L. Chen, New bound and scat- 45.

tering state solutions of the Manning-Rosen potential with the
centrifugal term,JJournal of Physics A: Mathematical and The-
oretical 42 (2009) 205306.

P. Sahot al., The analytic T-matrix for the HuIﬁu@n poten-
tial in all partial wavesReports on Mathematical Physié8
(2021) 295.

W. C. Qiang and S. H. Dong, The Manning-Rosen potential47-

studied by a new approximate scheme to the centrifugal term,
Physica Script&9 (2009) 045004.

P. Sahocet al,, Treatment of inelastic scattering within the sep- 48.

arable interaction modePramana96 (2022).

P. Sarkaret al., Exact solution of two-potential system under
same range approximation and its implicatidnternational
Journal of Modern Physics BO (2021).

B. Khirali, U. Laha, and P. Sahoo, Analytic transition matrix
for the Manning-Rosen potential in all partial wav&hinese
Journal of Physic§7 (2022) 2355.

A. D. S. Mesa, C. Quesne, and Y. F. Smirnov, Generalized

Morse potential: Symmetry and satellite potentidtsrnal of  51.

Physics A: Mathematical and Genei2l (1998) 321.

J. M. Arias, J. Gmez-Camacho, and R. Lemus, Ansu(1, 1)
dynamical algebra for the@chl-Teller potential,Journal of
Physics A: Mathematical and Genef@if (2004) 877.

J. |. Diazet al, The supersymmetric modifiedBchl-Teller and

delta well potentialsjournal of Physics A: Mathematical and 53,

General32(1999) 8447.

. H. Hassanabadit al., Dirac equation for generalized8chl-
Teller scalar and vector potentials and a Coulomb tensor inters

action by Nikiforov-Uvarov methodJournal of Mathematical
Physics53 (2012).

D. Agboola, Dirac equation with spin symmetry for the mod-
ified Poschl-Teller potential in D dimension$ramana 76
(2011) 875.

P. Sahoo, Evaluation of n-p and n-d Analyzing Powers Through
the Jost FormalisnBrazilian Journal of Physic§4 (2023).

39.

40.

41.

42.

46.

49.

50.

52.

55.

F. Cooper, A. Khare, and U. Sukhatme, Supersymmetry and
quantum mechanic®hysics Report&51(1995) 267.

C. S. Jia, Y. Sun, and Y. Li, ComplexifieddBchl-Teller 1l po-
tential model Physics Letters 805(2002) 231.

L. Infeld and T. E. Hull, The Factorization MethodefRews of
Modern Physic23(1951) 21.

G. H. Sun, M. A. Aoki, and S. H. Dong, Quantum information
entropies of the eigenstates for th@ésehl-Teller-like potential,
Chinese Physics B2 (2013) 050302.

P. Sahoo and U. Laha, Phase shift and cross section analysis
of nucleon-nucleon and nucleon-nucleus scattering using sec-
ond Rschl-Teller potentialCanadian Journal of Physic01
(2023) 441.

43. B. J. Falaye, Corrigendum: Energy spectrum for trigonomet-

ric Pdschl-Teller potential solved by the asymptotic iteration
method. Canadian Journal of Physic®1 (2013) 365.

44. C. S. Jia, et al.,, Solutions of Dirac equations with ttiséhl-

Teller potential,The European Physical Journal 24 (2007)
41.

S. A. Yahiaoui, S. Hattou, and M. Bentaiba, Generalized Morse
and Rschl-Teller potentials: The connection via Sadinger
equation Annals of Physic822(2007) 2733.

C. S.Jia, T. Chen, and L. G. Cui, Approximate analytical solu-
tions of the Dirac equation with the generalizedisehl-Teller
potential including the pseudo-centrifugal tefysics Letters

A 373(2009) 1621.

G. A. Neece and J. C. Poirier, Quantum statistical theory of
atoms in hydroquinone clathrate§he Journal of Chemical
Physics43(1965) 4282.

P. P. Corso, E. Fiordilino, and F. Persico, lonization dynamics
of a model molecular ionJournal of Physics B: Atomic, Molec-
ular and Optical Physic88(2005) 1015.

M. Rey and F. Michelot, Matrix elements for powers of xde-
pendent operators for the hyperbolidgehl-Teller potentials,
Journal of Physics A: Mathematical and Theoretidal(2009)
165209.

Z. Q. Ma and B.W. Xu, Quantum correction in exact quantiza-
tion rules,Europhysics Letter69 (2005) 685.

S. H. Dong, A new quantization rule to the energy spectra for
modified hyperbolic-type potential$nternational journal of
quantum chemistrg09(2009) 701.

M. C. Zhang and Z. B.Wang, Bound states of relativistic parti-
cles in the second Poschl-Teller potentials, Acta Physica Sinica
55(2006) 525.

X. C. Zhang,et al, Bound states of the Dirac equation with
vector and scalar Scarf-type potentid®ysics Letters 840
(2005) 59.

C. Quesne, An sl(4, R) Lie algebraic approach to the Bargmann
functions and its application to the second Poschl-Teller equa-
tion, Journal of Physics A: Mathematical and Gener22
(1989) 3723.

Y. Xu, S. He, and C.-S. Jia, Approximate analytical solutions
of the Dirac equation with thedchl-Teller potential including
the spin-orbit coupling termdournal of Physics A: Mathemati-
cal and Theoretica#1 (2008) 255302.

Rev. Mex. Fis71051202



6

57.

58.

59.

60.

61.

62.

63.

64.

P. SAHOO, K. C. PRADHAN AND D. ROUT

. G. F. Wei and S. H. Dong, A novel algebraic approach to spin65
symmetry for Dirac equation with scalar and vector second
Poschl-Teller potentialsThe European Physical Journal 43
(2009) 185.

H. Hassan, Y. B. Hoda, and L.-L. Lu, Approximate Analytical
Solutions to the Generalized8chl-Teller Potential in D Di-
mensionsChinese Physics Lette?9 (2012) 020303.

L. J. Slater, Generalized hypergeometric functions (Cambridge
Univ. Press, London, 1966). p
A. Erdelyi, Higher Transcendental Functions (McGraw-Hill,
New York, NY, 1953), p. 59.

W. Magnus and F. Oberhettinger, For meln urédze ﬁ%r die

speziellen Funktionen der mathematischen Physik (W. Braun9-

bek), Zeitschrift Naturforschung Teil A (1949) 319.
A. W. Babister, Transcendental Functions Satisfying Nonho-7

mogeneous Linear Differential Equations (MacMillan, New
York, NY, 1967).

C. Chenet al., Low-energy nucleon-deuteron scatteriRgys-

ical Review C39(1989) 1261. 1.
D. HAiberet al,, Phase shifts and mixing parameters for elas-
tic neutron-deuteron scattering above breakup thresifeld;

Body System$9 (1995) 175. 7.

M. Viviani et al., Benchmark calculation of p - H3 and n - He3
scatteringPhysical Review ®5(2017) 034003.

Rev. Mex. Fis71

67.

. A. Latter and R. Latter, A Phase Shift Analysis of Neutron-
Deuteron Scatterind?hysical Reviev86 (1952) 727.

66. J. Clementt al, Hydrogen and deuterium total neutron cross

sections in the MeV regioNuclear Physics A83(1972) 51.

P. Schwarzt al., Elastic neutron-deuteron scattering in the en-
ergy range from 2.5 MeV to 30 MeWluclear Physics /898
(1983) 1.

8. J. McAninchet al., Analyzing power in nd elastic scattering at

E Lab= 3 MeV. Measurement and calculatiéthysics Letters
B 307(1993) 13.

J. L. Friaret al., Benchmark solutions for n-d breakup ampli-
tudes,Physical Review G1(1995) 2356.

. A. Kievsky, M. Viviani, and S. Rosati, Cross section, polar-
ization observables, and phase-shift parameters in p-d and n-d
elastic scattering?hysical Review G2 (1995) R15.

A. Kievsky, M. Viviani, and S. Rosati, N-d scattering above
the deuteron breakup threshoRhysical Review &6 (1997)
2987.

J. Seagrave, L. Cranberg, and J. Simmons, Elastic scattering of
fast neutrons by tritium and he Bhysical Review 19 (1960)
1981.

051202



