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1. Introduction Generalized inverse quadratic Yukawa potential model is of
the form [36]

The Non Relativistic Sclidinger equation (SE) is one of e 2

the central equations in quantum physics which still attracts V(r)=-W <1 4 C ) ,

strong interest of both physicists and mathematicians. How- r

ever, solving this equation is often very difficult, also obtain- Be—oT  Ae—or

ing exact analytic solutions may be found only for few cases Vi) =-C-——~—3— (2)

[1]. Many advanced mathematical methods have been used A
to solve it. Among the most popular methods are Nikiforov- =C=V and B=2V.

Uvarov method (NU) [2-10], asymptotic iteration method  The Generalized inverse quadratic Yukawa potential re-
(AIM) [11-16], supersymmetric shape invariance approachy,ces to a constant potential whén= B = 0.
(SUSY QM) [17-22], factorization method [23], exact/proper e study of dimensions plays an important role in many
quantization rule [24-26], 1/N shifted expansion method [27]4reas of physics and the extension of physical problems to
and Modified Factorisation Method [28-29] which could help pigher dimensional space is of great interest. [37] noted that
to obtain approximate solutions of these wave equations ifhe exact solutions of both the relativistic and nonrelativistic
the presence of a suitable approximation scheme. wave equation with certain physical potential in higher di-
Hulthen potential is one of the crucial molecular poten-mensions are remarkably important not only in physics and
tials used in different areas of Physics such as nuclear anghemistry, but also in pure and applied mathematics.
particle, atomic and condensed matter Physics and chemical Recently, there has been great interest in combining of
Physics to describe the interaction between two atoms [30lwo or more potentials in both the relativistic and non-

Theq deformed Hulthen potential is of the form [35] relativistic regime. The essence of combining two or more
physical potential models is to have a wider range of applica-
o Vgem2or tions [38]. For example, Hellmann [39], studied Satiinger
V(T) - _77%. (1) - . g .
1—gqge equation with a superposition of Coulomb potential and

Yukawa potential, this potential is named Hellmann poten-
[29] noted that there are no differences between the behavieial. His result is applicable in the area where both Coulomb
of the modified Yukawa potential and the inversely quadratiqpotential and Yukawa potential respectively find applications.
Yukawa potential [31] or the Yukawa potential [32]. Its ap- Bearing this in mind, we attempt to study the D-dimensional
plication to diverse areas of physics has been of great interesichisdinger equation with a newly proposed potential ob-
and concern in recent times [33,34]. tained from a combination af-deformed Hulthen potential
The generalized inverse quadratic Yukawa potentia(l) and Generalized inverse quadratic Yukawa potential (2).
(GIQYP) is a superposition of the inverse quadratic Yukawalhe proposed potential is of the form;

(IQY) and the Yukawa potential. It is asymptotic to a finite 9
Vb€72ar e—ar
- Vl 1 + ) (3)

value asr — oo and becomes infinite at = 0 [36]. The V(ir)=———0—
1 — ge—=4or
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whereV; is the coupling strength of the potential,is the  can be obtained using the definition of the following function

screening parameter afg is strength of the potential. 7(s) and parametex, respectively:

The organization of the work is as follows: In the next o'(5) — 7(s)
section, review the Nikiforov-Uvarov method. In Sec. 3, this m(s) = — 5
method is applied to obtain the bound state solutions. In Sec.
4, we obtain numerical results while in Sec. 5 we discuss o'(s) —7(s)\?
some special cases and in Sec. 6, we give the concluding + (2) —0(s) + ka(s), (12)
remark.

where

2. Review of Nikiforov-Uvarov method k=X—(s). (13)

The Nikiforov-Uvarov (NU) method is based on solving the The value of: can be obtained by setting the discriminant

hypergeometric-type second-order differential equations bf e square rootin Eg. (9) equal to zero. As such, the new
means of the special orthogonal functions [2]. The mainelgenvalue equation can be given as
equation which is closely associated with the method is given A

in the following form [40-41]

—1
n(nTJ”(s), n=0,1,2,... (14)

n=-nt'(s) —

W (5) + <T(5)¢/(3) 4 "2(3) W(s) = 0.> 4 3. Bound state solution with ¢ deformed
a(s) o(s) Hulthen and generalized inverse quadratic
Whereo(s) and5(s) are polynomials at most second- Yukawa potential in D dimension
degreef(s) is a first-degree polynomial anfi(s) is a func-
tion of the hypergeometric-type.
The exact solution of Eq. (2) can be obtained by usin

The radial Schidinger equation it dimension can be writ-
gten as [42]:

the transformation d2R,, 2uV(r) (D + 20— 1)(D +2 - 3)
2 2 2
(s) = o(s)u(s). (5) ar " o
_ This transf_ormation reduces Eq. (2) into a hypergeomet- 4 2/”3”1 Ru(r) =0, (15)
ric-type equation of the form h
1 , _ wherey is the reduced mass;,,; is the energy spectrum,is
o(s)y"(s) +7(s)y'(s) + Ay(s) = 0. 6) the reduced Planck’s constant am@nd! are the radial and
The functiong(s) can be defined as the logarithm deriva- orbital angular momentum quantum numbers respectively (or
tive vibration-rotation quantum number in quantum chemistry).
s) ) Substituting Eq. (1) into Eq. (15) gives:
¢’ (s (s
#s) = (o) DR 2w et ey
dr? h2 1— ge—2or ! r
where
1 i (D+20—1)(D+20-3) 2uFE,, _
7(s) = 5[7’(5) —7(9)] (8) - 12 + 2 R, (r)=0. (16)
with 7(s) being at most a first-degree polynomial. The sec-  Simplifying further Eq. (16) becomes;
ondv(s), beingy, (n) in Eq. (3), is the hypergeometric func- 2 9 p— Be-ar  Ae-2ar
tion with its polynomial solution given by Rodrigues relation | — — falay B (o —
dr?2  h? 1 — ge—2ar r r2
B, d"
(n)(g) = 2 & qm
y"(s) = oy (0" p(s)]- ()] D120—1)(D12¢0— 2E
p(s) ds (D42t 4)(2 +2¢ 3)+ Mh2nl Ry = 0. (17)
T
Here, B,, is the normalization constant ands) is the
weight function which must satisfy the condition Employing the Pekeris type approximation scheme [43],
which is given by
r_
(O(S)p(s)) - U(S)T(S) (10) 1 B 4a26—2a’r' and
7(s) = 6(s) + 27 (s). (11) r2 (1 —ge—2ar)2
It should be noted that the derivativeofs) with respect 1_ ﬂ’ (18)
to s must be negative. The eigenfunctions and eigenvalues r (1—qe %)
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Eq. (18) becomes; Substituting Eq. (26) into Eq. (24) yields
dQRnl(r) 1 2,u(Enl + C)
dr? (1 —ge—2ar)2 h? w(s):—gi 1714,1 NP
2 4 ¢ q
B 2/,&‘/06_20”. L,
X (1 —ge 2ar)2 + (1 —ge (17‘)
h? —en (27)
—2ar 2 —4dar
n 4/1,36;5 (1—ge2o7) 4 8uAah26
From the knowledge of NU method, we choose the ex-
(D +20—1)(D + 20 — 3)4a2e2ar pressionr(s) whose functiorr(s) has a negative derivative.
- 4 Rue(r),  (19)  Thisis given by
Eq. (19) can be simplified introducing the following dimen- 1 7 A
sionless abbreviations ko= (x+0—7) —2q/en (4 -+ ) (28)
— /’L(ETLZ+C) q q
—€&n = 2h2a2
5= h2 o with 7(s) being obtained as
_ pB
Y ' 0 r(s)=1-2gs—2|(q (1—”+”>
U 4 ¢ q
_ (D420-1)(D+2¢-3)
v= 1
And using the transformation = e¢~2°" so as to enable + qﬁ) s \/51 : (29)
us apply the NU method as a solution of the hypergeometric
type Referring to Eq. (10), we define the constards
2
d* Ry (r) — 402 2d R (s) + 4a2s ni(5) 1)
dr? ds? ds PR I n v
I {af(7-%+2)+avem
BRu(s)  1—gqs d?R(s) 1 2 4 ¢ g
ds? s(l1—gqs) ds s2(1 — gs)? )
n Y
x [~5*(eng® +0g + xq — 1) o= - Qq\/fn <4 e q) (30)

2e,q+ 9 — ) —en|Rn =0. (22 - : . :
5(26n0 + 0+ X =) = EnlBnels) (22) Substituting Eqg. (27) into Eqg. (11) and carrying out sim-
Comparing Eqg. (19) and Eq. (2), we have the following ple algebra, where

parameters
Sy 1 1
- o=ofoe(of{553)
4
o(s) =s(1—gs) 23) G
G(s) = —s*(eng® + dq + xq — 1)
1
+S(25nq2 + 5(1 + Xq — 77) —E&n + Q\/a N < 07 (3 )
Substituting these polynomials into Eq. (9), we gét) to
be and
- L1 /a +(+kst+e (24 o’'(s) = —2q, (32)
where we have
=%+ enq® +0q+xq -1 5 2
—(2eng+0+x—7) . (25) ) (n+ + (i ¢;72+Z)> +ql2_g_%
c=¢gy En = — (33)
| - T e i a)
To find the constank the discriminant of the expression o

under the square root of Eq. (21) must be equal to zero. As
such, we have that Substituting Egs. (17) into Eq. (30) yields the energy
eigenvalue equation of thedeformed Hulthen potential and
et = (x +6 —7) £ 2q ] en <1 _ % + 7) (26) ~ Generalized Inverse Quadratic Yukawa Potentidbidimen-

4 ¢ q sion in the form
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2
1 1 2uA (D+42¢—1)(D+2(-3) 2uA pVo  uB
h2a2 (TL + 2 + \/4 h2q2 + 4q + h2q2 2h2qa? h2qa

En = —C — 2
H (n+ 1 \/i _ ?Lg; 1 (D+221)(D+2€3)>

(34)

4q

The corresponding wave functions can be evaluated by
substitutingr(s) ando(s) from Eq. (27) and Eq. (23) re-
spectively into Eq. (7) and solving the first order differential Coulomb plus inverse-square potential
equation. This gives

If we setC = 0, a — 0, ¢ = 1 Eq. (3) reduces to the
B(s) = sVor (1 — q8)1/2+\/1/4—n/q2+7/q. (35) Coulomb plus Inverse-Square Potential [44,58]:

B A
-—+

The weight function(s) from Eq. (7) can be obtainedas ~ V(r) = ——+ — (39)
p(s) — 52\/57,,(1 _ 5)2\/1/4—7l/q2+’7/q. (36) A=C=-V; and B=2W
. . . —2uB?
From the Rodrigues relation of Eq. (6), we obtain Ene = 5 (40)
B2 (2n+1+ /32 + (D +20—2)2
_ Ens — 2 ( h
Yn(s) = Ny POYERVIATIERD (90 (37) v
.9) _ _ Eq. (36) is also known as the Kratzer-Feus potential, this po-
whereP, """ is the Jacobi Polynomial. tential was studied by Ref. [58] in arbitrary dimensions. If
Substituting®(s) andys (s) from Eq. (32) and Eq. (34) we seth = u = 1, Eq. (36) fully agrees with the result re-
respectively into Eq. (3), we obtain ported in Eq. (28) of Ref. [58]. Eq. (37) is also consistent

e Yy ey oy with the result obtained in Eq. (15) of Ref [44].
P (8) = Ny SV (1 —gs) VA/EmniaTa

N SNy ey ey Generalized inverse quadratic Yukawa potential
% pPOYE VERD (1 _9gs5).  (38)

If Vo =0, q =1EQq. (3) reduces to the Generalized Inverse

] Quadratic Yukawa potential
4. Deductions from Eq. (34)

o 2
e
In this section, we take some adjustments of constants in Eq. V(r)=-W (1 +— ) (41)
(1) and (2) to have the following cases:

| andthe energy Eq. (34) becomes

2
1 1 2uA (D+2¢—1)(D+20-3) 2pA  uB
h202 (” ta3t \/4 h2 1 T T e

Ené =—-C-— 9
1z <n+ % n \/i B 2572,4 o+ (D+2£—1)4(D+2Z—3)>

(42)

Equation (42) is the Energy Eigenvalue Equation for Generalised Inverse Quadratic Yukawa poteftidiniension.
WhenD = 3, Eqg. (42) is in full agreement with the results in Eq. (27) of Refs. [36].

Hulthen potential

If Vi =0, andVy = Ze?a Eq. (3) reduces to thgdeformed Hulthen potential

Z62a672ar

1= qe—2(x’r

Vir) (43)
and the energy equation Eq. (31) becomes
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2
(D+2¢— 1)(D+218 3) Vi
202 <”+ +\/ + ) ~ g

. (44)
1z (n—i— +\/ 4 (D2 1) D+2i 3))

Enéz_

Equation (44) is the energy equation for theeformed
Hulthen potential inD Dimensions. If we sety = 1, !
a — «a/2, it reduces to the energy equation for the HulthenKratzer potential
potential inD dimension

If « — 0andVy =0, q =1 and settingd = —V;, B =2V}
andC = -V, Eq. (3) reduces to

E h2a2 Q,UV()
né — — 2 92 — B A
2u | h2a2(2n + 1+ (D + 20 — 2)) V(T)ZC_7+72. a7
2
_@n+1+(D+20— 2))] . (45) Equation (31) becomes
4
E,.=C
Eq_uatio_n (44) is identical with the energy eigen_value B2
equation given in Eq. (33) of Ref. [53]. Mores so, if we (48)
setD = 3, we arrive at the energy eigenvalue equation for 2h?2 <n—|—;+\/ 2;1A+(D+2e 1)4(D+2€ 3))
the Hulthen potential iBD.
Equation (48) is the Energy eigenvalue equation for the
_ R%a? 1V Kratzer potential inD dimensions. IfD = 3 reduces to
Ene = - 2u | h2a2(n+£+1)) energy equation for Kratzer potential irD3 which is very
consistent with the result obtained in Eq. (28) of Ref. [45]
2
n+l+1 . .
- % (46)  Inversely quadratic Yukawa potential

If Vo, =0, ¢ = 0andB = C = 0 the potential Eq. (3)
Equation (46) is identical to the energy eigenvalues for+reduces to the Inverse Quadratic Yukawa Potential [33]:
mula given in Eq. (34) of Ref. [53], Eq. (35) of Ref. [54], Ap-20r
Eq. (27) of Ref. [55] and, Eq. (31) of Ref. [56] and Eq. (39) V(r)=— € R (49)
of Ref. [57]. r
| Eg. (34) becomes

2
2uA | (D+20—1)(D+2(-3 2uA
202 <n+ +\/ + 3 + )4( )) -

2 — —
H <n + 14 \/, _ 2uA (D+2¢ IL(D+2Z 3)>

E’né = - (50)

Equation (50) is the energy equation for the Inverse Quadratic Yukawa PotenfiaDimensions. IfD = 3, Eq. (50)
reduces to the energy equation i 3which is identical to the results in Eq. (40) of Ref. [46], Eq. (21) of Ref. [45] and
Eq. (50) of Ref. [47].

Yukawa potential

If Vo =0,andA = C = 0 the potential Eq. (3) reduces to the Yukawa Potential

v =-22" (51)
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2
D+20—1)(D+2¢-3 LB
52062 (TL+%+\/}1+( )4( )> 7;1204
E, =— . 52
‘ 2p 1 \/1 (D+20—1)(D+2(—3) 52)
ntatyat 1

Equation (52) is the energy eigenvalue equation for the Yukawa potentialdimensions. IfD = 3, Eq. (52) becomes
identical with Eqgs. (50) and (17) reported in Ref. [48] and [49], respectively.

q Deformed Hulthen potential plus inversely quadratic Yukawa potential
If B = C = 0the potential Eq. (3) reduces to théeformed Hulthen Potential plus Inversely Quadratic Yukawa Potential

—2ar —2ar
Vi) = — Voe _ Ae (53)

1— qe—2ar r2

1 1 zuA (D+2¢—1)(D+2¢-3) 214 Vo
H202 (”"‘ st \/4 + 4q + @~ 2h%qa?

En/ = -
’ 2
1 (”‘F;‘F\/i 2;LA | (D+2t- 1iéD+2€ 3))

(54)

Equation (51) is the energy equation for gDHPIQYHIrDimensions. IfD = 3, Eq. (51) reduces to the energy equation
for gDHPIQYP in 3D. Hence, this is in agreement with the result reported in Eq. (21) of Ref. [50].

Wood saxon

If Vi =0, q — —1, the potential Eq. (3) reduces to the Wood-Saxon Potential [51]

Voe—Qom"

V(’I") == 1 + 672047”

(55)

2
1202 <n+ Jr\/ (D+2¢— 1) (D+20— 3)) i nggz
Epe=— . (56)

2
M (n+ +\/ (D+20—1) D+2£ 3))

Equation (56) is the energy equation for Woood saxon

potential in D Dimensions. 1D = 3, Eq. (56) reduces to Equation (58) is the energy equation for Coulomb poten-
energy equation for Wood Saxon potential in 3D which is intial in D Dimensions. This result is consistent with the result
agreement with Eq. (33) of Ref. [51,52]. obtained in Eq. (7.14) of Ref. [37]. Also, comparing our
work with the result gotten in Eq. (32) of Ref. [38], it is
Coulomb potential worthy to note here that the authors in Ref. [38] failed to

set the screening parametee(d in Eq. (32) of Ref. [38])
If Vo =0, A=C =0, a — 0the potential Eq. (3) reduces equal to zero. If that is done, then there would be a clear con-
to the Coulomb Potential [53] sistency in the energy eigenvalue equation gotten in our Eq.
(58) and Eq. (32) of Ref. [38]. More so, whdn = 3, Eq.
V(r) = _B (57)  (58) reduces to the energy equation for Coulomb potential in
r 3D. This result is in agreement with the result obtained in

Eq. (101) of Ref. [41].
pB?

Enl:_ 2
2R (”+§+\/i+(D+%%D+%3))

(58) 5. Discussion

In Table I, we present the numerical results fedeformed
HPGIQYP in natural units for undisturbed systera- 1 and
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TABLE |. The bound state energy levels (in units of fm-1) of thdeformed HPGIQYP for various values of [ and forh = u = 1,
V1 =0.05, Vo = 0.06, « = 0.1 andg = 1.

D l Ey Ey E> E; E, Es

1 0 -0.111532657 -0.050160469 -0.061805001 -0.091588170 -0.133612341 -0.186495563
1 -0.111532657 -0.050160469 -0.061805001 -0.091588170 -0.133612341 -0.186495563
2 -0.050001470 -0.063637479 -0.094491464 -0.137403514 -0.191119393 -0.255212929
3 -0.063963864 -0.095000000 -0.138064566 -0.191923889 -0.256157355 -0.330589834

2 0 - - - - - -
1 -0.057730423 -0.053663600 -0.076861376 -0.113796613 -0.162002377 -0.220756343
2 -0.054040856 -0.077671011 -0.114918947 -0.163406670 -0.222431895 -0.291727413
3 -0.077934315 -0.115282910 -0.163861568 -0.222974330 -0.292355951 -0.371887520

3 0 -0.111532657 -0.050160469 -0.061805001 -0.091588170 -0.133612341 -0.186495563
1 -0.050001470 -0.063637479 -0.094491464 -0.137403514 -0.191119393 -0.255212929
2 -0.063963864 -0.095000000 -0.138064566 -0.191923889 -0.256157355 -0.330589834
3 -0.095215754 -0.138344769 -0.192264742 -0.256557384 -0.331048371 -0.415654558

4 0 -0.057730423 -0.053663600 -0.076861376 -0.113796613 -0.162002377 -0.220756343
1 -0.054040856 -0.077671011 -0.114918947 -0.163406670 -0.222431895 -0.291727413
2 -0.077934315 -0.115282910 -0.163861568 -0.222974330 -0.292355951 -0.371887520
3 -0.115463942 -0.164087740 -0.223243964 -0.292668339 -0.372242321 -0.461906307

5 0 -0.050001470 -0.063637479 -0.094491464 -0.137403514 -0.191119393 -0.255212929
1 -0.063963864 -0.095000000 -0.138064566 -0.191923889 -0.256157355 -0.330589834
2 -0.095215754 -0.138344769 -0.192264742 -0.256557384 -0.331048371 -0.415654558
3

-0.138499958

-0.192453483

-0.256778864

-0.331302223

-0.415940595

-0.510650327

low potential strengthl,, = 0.05 eV and coupling strength
eV. It is observed that the energy decreases as the orbital an

gular momentum increases for any given value of the princi-

pal quantum numbet in all dimensions. Physically, a parti-
cle in this potential is highly bound and becomes more attrac-

tive as increases. Interestingly, the above observation is the v -071"

same with and without the presence of the deformation pa-

rameter in the system as shown in Table Il for whick 2.

Vir) -fa

B

220]

S04

-0.6

-0.81

FIGURE 2. The variation of they deformed Hulthen potential plus

FIGURE 1. The variation of the q deformed Hulthen potential plus

[

Generalized inverse quadratic Yukawa potential for various values
of the deformation parametey() as a functionr. We choose
Vi =0.5,Vy =0.6anda = 0.1.

Figure 1-5 show the variations of potential versutor
different values ofg, considering three potentials and four
orbital angular momentums. In Figs. 6 and 7, we show the
3D variations of the energy with for s-wave andy-state for

differentn. We repeat the same for the screening parameter

Generalized inverse quadratic Yukawa potential for various values® in Fig. 8 and 9. The energy increases when the poten-

of the deformation parameteg() as a functionr. We choose

Vi =0.5,Vp = 0.6 anda = 0.1.

tial strengthV;, increases, but behaves the other way round

for coupling strengthl; as shown in Fig. 10-13. Finally,
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TABLE Il. The bound state energy levels (in units of fm-1) of thdeformed HPGIQYP for various values of [ and forh = p = 1,
V1 =0.05, Vo = 0.06, « = 0.1 andq = 2

D l Eo Fn E, E3 E4 Es
1 0 -0.055540550 -0.054743460 -0.076688104 -0.110461693 -0.154758568 -0.209260208
1 -0.055540550 -0.054743460 -0.076688104 -0.110461693 -0.154758568 -0.209260208
2 -0.050713075 -0.067097009 -0.096794134 -0.137281881 -0.188051277 -0.248945654
3 -0.060304344 -0.086357884 -0.123577555 -0.171174400 -0.228929320 -0.296761967
2 0 -0.062855099 -0.052655813 -0.072364751 -0.104407142 -0.147071045 -0.199969056
1 -0.050377886 -0.059888551 -0.085683732 -0.122678251 -0.170057863 -0.227598190
2 -0.054379255 -0.075979470 -0.109478988 -0.153516061 -0.207762252 -0.272106443
3 -0.068012053 -0.098139551 -0.139023045 -0.190178724 -0.251455966 -0.322795574
3 0 -0.055540550 -0.054743460 -0.076688104 -0.110461693 -0.154758568 -0.209260208
1 -0.050713075 -0.067097009 -0.096794134 -0.137281881 -0.188051277 -0.248945654
2 -0.060304344 -0.086357884 -0.123577555 -0.171174400 -0.228929320 -0.296761967
3 -0.077274238 -0.111271926 -0.155781564 -0.210492483 -0.275298367 -0.350154842
4 0 -0.050377886 -0.059888551 -0.085683732 -0.122678251 -0.170057863 -0.227598190
1 -0.054379255 -0.075979470 -0.109478988 -0.153516061 -0.207762252 -0.272106443
2 -0.068012053 -0.098139551 -0.139023045 -0.190178724 -0.251455966 -0.322795574
3 -0.087972214 -0.125723307 -0.173833646 -0.232096027 -0.300433652 -0.378812734
5 0 -0.050713075 -0.067097009 -0.096794134 -0.137281881 -0.188051277 -0.248945654
1 -0.060304344 -0.086357884 -0.123577555 -0.171174400 -0.228929320 -0.296761967
2 -0.077274238 -0.111271926 -0.155781564 -0.210492483 -0.275298367 -0.350154842
3 -0.100039710 -0.141473606 -0.193167160 -0.254977708 -0.326848638 -0.408753857
By making appropriate approximation to deal with the cen-
trifugal term, we obtain the energy eigenvalues and the cor-
responding eigenfunctions and also discussed some special
o= | ISR oo L ey e s cases of the potential. We have calculated numerical energy
Vo '}1}5;"7-’_"_”_—1#7' : i 1) eigenvalues and presented plots for various values of the po-
5 |f HPGIQYP tentia! par_ameters and found that the energy decreases as di-
il mension increases. The results are in excellent agreement
-10] i with literature.
0 l‘l. IID 15 20
»
FIGURE 3. The variation of they deformed Hulthen potential, 300

Generalized inverse quadratic Yukawa potential and q deformed
Hulthen potential plus Generalized inverse quadratic Yukawa po-

tential as a functiom. We choosd’;, = 0.5, Vo = 0.6, ¢ = 2 and 2004

a=0.1. Vr) g -y
. .. . . =2

Figs. 14-17 shows the variation of energy level for various di- w!| M 1=3

mensionD for the s-wave and p-state. The energy decreases
when the dimensiotD increases in both cases and peaks at
D =2. i

=
[
-

EN
o
=

6. Conclusion
FIGURE 4. The variation of the effective deformed Hulthen po-

In this work, we have studied the bound state solutions of théential plus Generalized inverse quadratic Yukawa potential for var-
Schrodinger equation with q deformed Hulthen plus generious values of as a function. We choosé/; = 0.5, Vo = 0.6,
alized inverse quadratic Yukawa potential using NU method¢ = 2 anda = 0.1in 3D.
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FIGURE 5. The variation of the effective deformed Hulthen po-
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FIGURE 8. The variation of the s staté (= 0) energy level for
variousn as a function of the screening paramete). (We choose

tential plus Generalized inverse quadratic Yukawa potential for var-y, — 0.05, v, = 0.06, andg = 2 in 3D.

ious values of as a functionr. We choosd/’; = 0.5, Vo = 0.6,
g = —2anda =0.1in3D.
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FIGURE 9. The variation of thep state { = 1) energy level for
variousn as a function of the screening parametey. \We choose

variousn as a function of the deformation parameter. We choose V1 = 0.05, Vo = 0.06, andg = 2in 3D.

Vi = 0.05, Vo = 0.06, anda. = 0.1in 3D.
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FIGURE 10. The variation of thep state { = 1) energy level for

variousn as a function of the deformation parameter. We choose variousn as a function of the coupling strengify. We choose

Vi =0.05, Vo = 0.06, anda, = 0.1 in 3D.

V1 =0.05,« =0.1,andg = 2in 3D.
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FIGURE 14. The variation of thep state { = 0) energy level for
various D as a function of the coupling strengtfi. We choose
Vo = 0.06, Vi = 0.05,a = 0.1, andg = 1.

FIGURE 11. The variation of thes state { = 0) energy level for
variousn as a function of the coupling strengify. We choose
V1 =0.05,a = 0.1, andg = 2 in 3D.

_0 .14 — e
S 0198 Sl
_0.02 \'“‘--.. \"-\" e e
= -0.24 W N WHLTY
: R -
ey N N :
~0.044 ~— =1 0. e U b
- -~ - T .
e e T N
-0.064 ~. L N W g
~ e - 0.4 & ™
E - ool - N [ 5 n= NN E | P =
no -0.08 \\\ . T e - Yo N \\ ——E—[l}
_ o s : NN g el
-0.10 "‘-._“‘_‘ . ~ | ——n=3 i \, -n=2
“-\\ iy -0.61 \ \ __Il:3
0124 s NN
~ -0.H
-~ N\
-0.14 e Y
et
~ 0.8 N
0 0.02 0.04 0.06 0.08 0.10 \
v, -0. |
3F R BT B da 120 0 16 180
D

FIGURE 12. The variation of the s staté & 0) energy level for
variousn as a function of the coupling strength. We choose

g FIGURE 15. The variation of thep state { = 1) energy level for
Vo = 0.06, « = 0.1, andg = 2in 3D.

various D as a function of the coupling strengtfi. We choose
Vo = 0.06, V1 = 0.05, « = 0.1, andg = 1.
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FIGURE 16. The variation of thes state { = 0) energy level for
various D as a function of the coupling strengtfi. We choose
Vo = 0.06, V1 = 0.05, « = 0.1, andg = 2.

FIGURE 13. The variation of thep state { = 1) energy level for
variousn as a function of the coupling strengi. We choose
Vo = 0.06, « = 0.1, andg = 2in 3D.
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FIGURE 17. The variation of thep state { = 1) energy level for
various D as a function of the coupling strengtfi. We choose
Vo = 0.06, Vi1 = 0.05, « = 0.1, andq = 2.
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