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We have applied isovector and isoscalar tensor current to evaluate the tensor form factors of the
N(1535) — N transition with the help of the light-cone QCD sum rule method. In numerical computations,
have used the most general forms of the interpolating current for the nucleon and the tensor current together
with two different sets of the input parameters in the distribution amplitudes (DAs) of the N(1535) state.
We have obtained that the values of N(1535) — N transition tensor form factors are very sensitive to the
input parameters of the DAs of the N (1535) state. We have acquired that the Q? dependence of N(1535) —
transition tensor form factors is well defined by a p-pole fit function.
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I. INTRODUCTION

The essential subject of QCD is to understand the
internal structure of hadrons and their features in terms
of degrees of freedom of quark gluons. Hadron charges
described as matrix elements of tensor, axial, and vector
currents between hadron states include complete knowl-
edge about the internal structure of the hadron. At the twist-
two level, the corresponding charges are characterized by
the helicity distribution g;(x), transversity distribution
hi(x), and unpolarized distribution f;(x) function of the
quark. More generally, at the leading twist, eight general-
ized parton distributions (GPDs) encompass full knowl-
edge on the internal structure of hadrons: four chiral-odd
spin-dependent GPDs Hy(x,&,1), Er(x,&. 1), Hp(x,& 1),
and Er(x,&,t); two chiral-even spin-dependent GPDs
H(x,&t) and E(x,&t); and two chiral-even spin-
independent GPDs H(x,¢&,t) and E(x,&,t), where ¢ is
the skewness and t= —Q? is the squared momentum
transfer [1-4]. These observables include important
knowledge about the internal structure of the hadron.
They characterize, e.g., how partons are distributed in
the transverse plane according to motion of the hadron
or the contribution of quark orbital angular momentum to
total angular momentum of the hadron. The helicity and
unpolarized distribution functions can be extracted from
inclusive deep-inelastic scattering data because of their
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chiral-even nature. In the forward limit, they are related to
the electromagnetic, axial, and pseudoscalar form factors
[5]. However, the transversity distribution function, which
is related to the tensor form factors in the forward limit, has
chiral-odd nature, so there is a big experimental problem
to measure it. It can be acquired Drell-Yan processes
and semi-inclusive deep inelastic scattering, as distributions
of transversity do appear at leading twist in the cross
section. Photo- and electroproduction of mesons off the
polarized nucleons and the transversely polarized Drell-
Yan process are recommended as suitable ways to measure
transversity distribution. In Ref. [6], transversity distribu-
tion of the nucleon was extracted using the experimental
data from the COMPASS [7], HERMES [8], and Belle [9]
Collaborations. Afterward, in Ref. [10], the tensor charge
of the nucleon was extracted in the framework of the
covariant quark-diquark model. Moreover, tensor form
factors of the nucleon have been investigated by the help
of QCD sum rule [11,12], axial vector meson dominance
model [13], quark model [14,15], chiral quark soliton
model [16,17], light-cone QCD sum rule [18,19], dihadron
production [20], lattice QCD [21-23], relativistic confined
quark model [24], and Skyrme model [25]. Besides, the
tensor form factors of the octet hyperons are investigated in
the framework of the chiral quark soliton model [17] and
light-cone QCD sum rule [26].

Form factors play a crucial role in our comprehension of
the tomography of baryons. The tensor form factors are
missing part of this tomography. Recently, the measure-
ments of exclusive electroproduction of pseudoscalar
mesons (7 and » mesons) has demonstrated that these
processes are responsive to chiral-odd GPDs [27-30].
Photo- and electroproduction of pseudoscalar mesons
can be used to extract the tensor form factors of baryons
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[27]. In the short run, remarkably more accurate measure-
ments of the nucleon tensor form factors are expected at
Jefferson Laboratory (JLab) by the CLAS Collaboration.
Besides, the experiments designed at CLAS Collaboration
have been aimed to investigate features of electroexcitation
of nucleon resonances in photo- and electroproduction
reactions [31]. Inspired by the future experiments at JLab,
we aim to investigate the isovector and isoscalar tensor
form factor N(1535) — N transition up to a momentum
transfer of O < 10 GeV? with the help of the light-cone
QCD sum rule. To our knowledge, this is the first study in
the literature committed to the examination of the
N(1535) — N transition tensor form factors. In the light-
cone QCD sum rule method, the hadronic observables are
described in connection with the properties of the vacuum
and distribution amplitudes (DAs) of the hadrons under
investigation [32-34]. Since the hadronic observables are
described in connection with the features of the QCD
vacuum and the DAs, any ambiguity in these variables
reflects the ambiguity of the predictions of the hadronic
observables. Note that the electromagnetic [35], axial [36],
and gravitational [37] form factors for N(1535) —» N
transition have been evaluated with the help of light-cone
QCD sum rule.

This article is organized in the following manner: In
Sec. 11, we present the details of our light-cone QCD sum
rule calculations. In Sec. III, we analyze the obtained
results and give our conclusions.

II. ISOVECTOR AND ISOSCALAR TENSOR FORM
FACTORS OF N(1535) - N TRANSITION

The matrix element of the isovector and isoscalar tensor
current between nucleon and N(1535) baryons is defined
by three dimensionless invariant form factors as presented
[38,39]:

(N(P")JwIN(1535)(p))

) o Yuldy = Voldu e
= u(p') |io, Hy "' (Q?) + =, 5 LEFON (0%
P.g,-P,q, -,
R HTON(0%) | ysu(p). (1)
2m

where m = (mN + mN(lSSS))/Z’ O-;w = % [y;u 71/]7 q=
p—p, P=p +p, and FI=' = F* —F? and F'=0 =
F" 4 F4 for any of the form factors, F = Ey, Hy, or Hy.
To derive the light-cone QCD sum rules for isovector and
isoscalar tensor form factors of N(1535) — N transition,
we consider the subsequent correlator for our analysis:

Mu(poq) =i / e (O[T [y (0),, (x)]IN(1535) (p)).
@)

where J, (x) is the tensor current and Jy(0) are interpolat-
ing currents for nucleon states. The explicit forms of J (0)
and J,, (x) are given as

2

Tn(0) = 2e4¢ > " (uT (x) CT{ub (x))J5de (x).
=1
S (x) = ﬁd(x)iaﬂyud(x) + d° (x)io,,d*(x), (3)

respectively, where J| =1, J2 =J) =ys, and J3 =1,
which is an arbitrary parameter that fixes the mixing of
two local operators, and C denotes charge conjugation.

To acquire the sum rules for isovector and isoscalar tensor

form factors of the N(1535) — N transition, the correlator in
Eq. (2) is obtained from the subsequent three steps:

(1) The correlator is saturated by a complete set of had-
ronic states, which have the same quantum numbers
as interpolating currents (hadronic representation).

(i) The correlator is obtained in connection with quark
and gluon degrees of freedom interacting with non-
perturbative QCD vacuum (QCD representation).

(iii) Then match these two independent representations
of the correlator to one another employing the quark-
hadron duality ansatz. To keep under control un-
desirable contributions coming from the higher and
excited states, we perform a Borel transformation, in
addition to continuum subtraction to both represen-
tations of the obtained corresponding sum rules.

As we mentioned above, in order to evaluate the

correlator in connection with hadron features, a complete
hadronic set with the same quantum numbers as the
interpolation currents is inserted. After that, the correlation
function becomes

1 (p.q) = 5 L)

X (N(p',s")J 0 (x)N(1535)(p, 5)) + -+
(4)

where
(ON(0)IN(p',s")) = Ayun(p'. "), (5)

with Ay and uy (p’, s") being the residue and Dirac spinor of
nucleon, respectively. Summation over the spins of the
nucleon is performed as

Y un(p' )iy (p's') = P+ my. (6)

Substituting Egs. (1), (5), and (6) into Eq. (4), we acquire
the correlator in the way of the hadronic features as
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) i . -
HE:J“(P’ q) = % (7 +my) ZO'WHIT O’I(Qz) +
my—p

Yuly = Yoy e P.a,-P,q, -,
HE Q) + B (00 | rsu(p). (7)

2im?

The next step is to evaluate the correlator in Eq. (2) with respect to quarks and gluon properties in the deep Euclidean
region. Employing the expression for J,(0) and J,, (x) and Wick’s theorem, the QCD representation of the correlator is

obtained as

" (p.q) = - / d*xe [{(75)y5Cap(i0,) 0 + 1) 15(CY5)ap (104 ) }

x {(01e¢u?(0)up (x)dS,(0) N (1535)(p)) (85848, S, (=x) 5, + 83555, (=)

(la))

£ (0leug (0)ug (0)dg, (x)IN(1535)(p)) 35558, Sa(—x) . (8)

where S, (x) is the light-quark propagator and it is given as (m, = 0)

¥ (qq9)

<516Gq> 2 _ igs

S,(x) =i

The (0le®*ug(x;)ug(x;)d(x3)|N(1535)(p)) matrix ele-
ment in Eq. (8) is can be written in terms of the DAs of the
N(1535) state, and it is necessary for further computations.
The comprehensive expression of this matrix elements are
presented in Ref. [40]. After employing the explicit forms
of the above matrix elements and the light-quark propa-
gator, we acquire expressions in x space. Then we apply
Fourier transforms to transfer these expressions into the
momentum space.

Ay

_ _ —QCD
Ef Q) = mIIY,
N
A 1
HIZ(QY) — 2N __eP,
T (Q)m%;—l?a 2 3
fI1(0?) AN orQeD
T (Q)mlzv_p/z_ m-s

22x% 12 192

o G (e + o ©)

The desired light-cone sum rules are obtained by match-
ing both representations of the correlation function. In order
to do this, we have to choose different and independent
Lorentz structures. For this purpose, we choose p,q,rs,

Puru¥s, and p,q,qy structures for EXFON(0%), HE (0,
and A" (0?) form factors, respectively. As a result, we
get the light-cone sum rules

A
=0/ 2 N _ - QCD
BFO(0) 7y = s, (10)
H1=O 2 /IN _ 1HQCD 11
T (Q)m]zv_p,g__i 4 5 ( )
r71=0( )2 /1N - 21 7QCD
H Q%) 5 = —m°Ilg . (12)
my—p

The H?CD functions appearing in Eqs. (10)—(12) are quite long and not illuminating. However, as an example, we give the

result of the H?CD. The remaining five of these functions have more or less similar forms:

1 1 1—x
e = 2m2, . da——— [ dx, [ dxi[(1 = O[2A; = 24, — Ay + 3A, + 2V, + 2V, — 4V,
(1535) 0 (g = pa)* Ja 0

+2V4 —4V5] + (1 +t)[2P1 —2P2 +2$1 —282 +2T2 +4T3 —6T5 —4T7]](XI,X2, 1 — X —X2)

1 p 1 1—x;
+2/ da44/ dx3/ dx[(1+1)[=Py + Py =S, + 8, =T + Ts + T7 + Tgl]
0 (g = pa)* Ja 0

X (x1, 1 = x1 = x3,x3)
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1 1 1 1 1—x
+2/ dﬁ da—4/ dXQ/ zdxl[(l +t)[—T2+T3 +T4—T5 —T7 —Tg]]
0 p (a=pB)*Ja 0
X (X1, 20, 1 = x; —x3)

1 1 1 1 1-x:
_2/ dﬁ/ daié‘/ dx3/ “dx)[(1 4+ 0)[Ty = Ty = Ty + Ts + Ty + Tg]]
0 p (q_pﬂ) a 0

X ()Cl, 1 — X1 —X3,X3)

1 1 p? 1 1-x;
+ 8m12v<1535) /) dﬂ/ﬂ dam/ dxz/) dx;[(1+1)[=T, + T3+ T4 —Ts — T7 — Tg]]

X (X1, %0, 1 —x1 — x7)

5 1 1 ﬁZ 1 1-x;
~ 8miy1s3s) /0 dﬂ/ﬁ d“ml dX3/0 dx,[(1+ 1)[Ty = T3 = Ty + Ts + T7 + T]]
X(X1,1—xl—X3,X3)}, (13)

where A;, P;, V;, S;, and T, are distribution amplitudes of different twists. They have been expressed with respect to
N(1535) state wave functions. The explicit forms of these wave functions are presented in Ref. [40]. To eliminate
contributions coming from the excited and continuum states, the Borel transformation and continuum subtraction are
performed. The suppression of the excited and continuum states can be accomplished by means of the subsequent
subtraction rules [41]:

p(z) /1 dz —s(z)/M?
LD [P et
/ (¢-zp)° x 2
/ dz(pi N 1 /1 %p(z)e—s(z)/ﬂ/lz + ﬂ)z e—so/Mz’
q

—zp)* M2 v 22 Q? + x3m3,
ﬂ(Z) 1 /1 dZ _ 2 1 p(xo) _ 2
d — g s(z2)/M* _ so/M
J s , 27 (0 + )¢
1 xgemo/M [i p(x0) (14)
202 + x3m3, |dxo xo(Q? + x3m3) ]’
where
1 —
s(2) = (=2 +—— ‘02,
xO:\/(Q2+s0_m12\/)2+4m12\/Q2_<Q2+S0_m12V). (15)

2
2my,

The residue of the nucleon, 4y, is needed for the numerical computation of N(1535) — N transition tensor form factors.
The Ay is specified from two-point QCD sum rules [19]:

6 G .
e {emi/w{zsﬂéyﬁ (5 +2+2)E() —@ (6(1 —) = (=P gEli20 =) = (- z)2]> }]1/2’ (16)
where
y = so/M?

and
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TABLE I. Input parameters of the N(1535) state DAs for the two different sets.
1535 1535
Model M]lw )//111V| fnasss /ﬂllv( ) P10 P11 P20 P21 P2 Mo i
(1535)
LCSR-T 0.633 0.027 036 095 0 0 0 0 0.94
LCSR-II 0.633 0.027 037 —096 0 0 0  -029 023
5 ‘ ‘ 2 ‘ 31 ‘ 2 ‘ 7
- |- s,= 250 GeV?, t=-3.0 . | |—5,=250GeV’, t=-3.0 |
4 _
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S35 |5, =275 GeV, t=-3.0 1 % [ s,=275GeV t=-3.0 ]
8 I 2 § S 2 2 7
S 3k |-s,=275GeV’, t=-5.0 | S L|-s,=275GeV? t=-50 ]
(o)l o
[ s, =3.00GeV’, t=-3.0 T LS s =3.00 GeV’, t=-3.0 -
NO 2.5* 0 ) ] NO L 0 2 ,
= | s, =3.00GeV’, t=-5.0 - ~s,=3.00GeV’, t=-5.0
A ) 1+ 0 —
m{—' 277 - - = U-}F L .
LsE i 0.5F ]
17 | | | ] 07 | | | |
2.5 2.75 3 3.25 3.5 2.5 2.75 3 3.25 3.5
M’[GeV’] M’[GeV’]
(@) (b)
6 " T —— " 3 " T —— "
S5l | 5,=250GeV?, =30 ] - |—5,=2.50 GeV’, t=-3.0 .
L |- 5=250GeV’, t=-50 b 230 | = 5,=2.50 GeV?, t=-5.0 7
N§ asl | 5g=275GeV?, t=-3.0 B NE L[ 8,=275GeV?, t=-3.0 i
S L[ |s=2756eV, t=-50 1 2 b s,=275GeV, t=-5.0 .
(o)l [ ] (o'}
s, =3.00GeV’, t=-3.0 1 WIS s =3.00GeV’, t=-3.0 7
o 3.5 0 2 — o | 0 ) |
T 4[| 5=300GeV, t=-50 1 Ll s,=3.00GeV’, t=-50 _
mh o = ::[_ e L L L I e e e
2.5F 7 056 -
27 — [ -
C \ \ \ ] 0 \ \ \
2.5 2.75 3 3.25 3.5 2.5 2.75 3 3.25 3.5
M’[GeV’] M’[GeV’]
(© (d)
7E " T —— " — 1 : I ——= :
- |- 5,= 250 GeV’, t=-3.0 | |—5,=250GeV’, t=-3.0 |
6.5 —
| |- 5,=2.50GeV’, t=-5.0 i o5l [~ 5=250GeV", t=-50
S O[5, =275GeV, 1=-30 T % | [ s,=275GeV t=-3.0
S 55 |- 5,=2.75GeV’, t=-5.0 1 2 | |-s=275GeV, t=-50
IS - 7] N - —
LTSt | s, =3.00 GeV, 1=-3.0 4 2T, =3.00GeV’, t=-30
o - B o n i
T 45| 5,=3.00GeV’, t=-5.0 1 +5,=3.00GeV’, t=-5.0
i
0.2 | | | -
2.5 2.75 3 3.25 3.5
M’[GeV’] M’[GeV’]
(O] ()

FIG. 1. The dependence of the isovector tensor form factors of the N(1535) — N transition on M? at Q> = 2.0 GeV? and different
values of sy and ¢ at their working windows. (a),(c),(e) for LCSR-I and (b),(d),(f) for LCSR-IL
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III. NUMERICAL ANALYSIS AND CONCLUSION

In this section, we have obtained the numerical analysis of
N(1535) — N transition tensor form factors. The DAs of
N(1535) state have been evaluated by means of the light-cone
QCD sum rule in Ref. [40]. The numerical values of the input
parameters inside the DAs of the N(1535) state are given in
Table I, which are obtained at renormalization scale u?> =
2.0 GeV?. Furthermore, we use AYmy = —3.88(2)(19) x
1072 GeV3 and 25" iy (1535 = 8.97(45) x 1072 GeV?,
given in Ref. [42] at renormalization yu> = 4.0 GeV?, by
rescaling to u?> = 2.0 GeV?. Beside these values, we use
Mmy(1s35) = 1.51 £ 0.01 GeV, my = 0.94 GeV [43], m} =
0.8 £0.1 GeV?, and (Gq) = (-0.24 +-0.01)* GeV? [44].

The predictions for the isovector and isoscalar tensor
form factors depend on three auxiliary parameters: the
Borel mass parameter M?, arbitrary mixing parameter ¢, and
continuum threshold s,. For the quality of the numerical
values of the physical observables, we should minimize the
dependence of the results on these parameters. The M? can
change in the interval that the results relatively weakly
depend on it with respect to the standard definition. The

S——
sl |~ 5,=250GeV’, t=-30 ]
| 55=250GeV?, t=-50 b
& L 2 ]
E 35| %= 2.75 GeVz, t=-3.0 B
= 3’ --8,=2.75GeV’, t=-5.0 7
(V] I o —
s, =3.00 GeVY, t=-3.0 .
O 2.57 2 —]
5= [ | s,=3.00GeV”, t=-5.0 -
—_ e 2— —
8a] - ]
B OSSOSO
jo—
C | | | ]
2.5 2.75 3 3.25 3.5
M’[GeV’]
(@)
= s,=2.50 GeV’, t=-3.0 ]
430 = 5,=2.50 GeV?, t=-5.0 ]
S 0|5, =275GeVE, t=-3.0 7
S 351 |- 5,= 275 GeV’, t=-5.0 7
(o]
U3 s, =3.00GeVY, t=-3.0 ]
Qo5 2 |
g UL sO=3‘00GeV,t=—5.O i
— :
jan} Zj_ =
155 N
I \ \ \ N
2.5 2.75 3 3.25 3.5
M’[GeV’]
©

upper limit of it is acquired by demanding the maximum
pole contributions, and its lower limit is acquired from the
convergence of the operator product expansion and exceed-
ing of the perturbative part over nonperturbative contribu-
tions. The 7 is chosen such that the estimations of the
isovector and isoscalar tensor form factors are reasonably
insensitive of the values of 7. The working region for the s,
is chosen such that the maximum pole contribution is
obtained, and the results relatively weakly depend on its
choices. These constraints lead to the working intervals for
auxiliary parameters as

2.50 GeV? < M? < 3.50 GeV?,
2.50 GeV? < s < 3.00 GeV?,
-3.00 <t < -5.00.

In Figs. 1 and 2, we show dependency of isovector and
isoscalar tensor form factors with respect to the Borel mass
parameter at three fixed values of the continuum threshold
and two fixed values of the arbitrary mixing parameter in
their working interval. The results show good stability

28 |— 5,=2.50 GeV?, t=-3.0 -
Ll [T 50=2:50GeV’, =50 ]

S L[5, =275GeV 1=30 i
S 2 |-s,=275GeV’, (=-5.0 N
o L |

1ol s=300 GeV’, t=-3.0

‘o Lo 2 N
5= | 5,=300GeV’, t=-50 .
mh 12 _|
S

| | | a

2.5 2.75 3 3.25 3.5
M’[GeV?]
(b)

16|~ [— 5,=2.50 GeV’, t=-3.0 .
L4l [~ 5,=2:50 GeV’, t=-5.0 i

S s, =275GeVE t=-30 !
8 12 5 f
o | |78,=275GeV, t=-5.0 -
N

T 5, =3.00 GeVY, t=-3.0 ]
5 L 1

5 08 | 5,=3.00GeV’, t=-5.0 .

I
HT
T
|

M*[GeV]
(@)

FIG. 2. The dependence of the isoscalar tensor form factors of the N(1535) — N transition on M? at Q> = 2.0 GeV? and different
values of sy and ¢ at their working windows. (a),(c) for LCSR-I and (b),(d) for LCSR-II.
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FIG. 3.
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0.2 |
0 | | I |
2 4 6 8 10
Q'(GeV’]
(@)
04 \ \
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% ~5,=3.00GeV’, t=-3.0| |
C 02 ) _
I ~5,=3.00GeV’, t=-5.0
T
S l

0.1— |

The dependence of the isovector tensor form factors of N(1535) — N transition on Q% at M? = 3.00 GeV? and different

values of sy and ¢ at their working windows. (a),(c),(e) for LCSR-I and (b),(d),(f) for LCSR-IL

against the variations of the Borel mass parameters, as
desired. In Figs. 3 and 4, we plot the dependence of the
isovector and isoscalar tensor form factors on Q® for
various values of s, and ¢ in their working regions and
at the fixed values of M? = 3.00 GeV? for LCSR-I and
LCSR-II values of input parameters entering the DAs. All
the form factors taken into account show a similar depend-
ence on Q? for LCSR-I and LCSR-II except the form factor
HI70 (Q%). This form factor changes its sign in the region

under consideration, so its results are not given in the text.
We should note here that the light-cone QCD sum rule
approach is trustworthy only for Q> > 1.0 GeVZ. On the
other hand, the baryon mass corrections of the DAs
~m?/Q?* become very large for Q* < 2.0 GeV?; in other
words, the light-cone QCD sum rules turn out to be
untrustworthy. Thus, we expect the light-cone QCD sum
rule to be more reliable and effective in the region
of 2.0 GeV? < Q% < 10.0 GeV>.
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FIG. 4. The dependence of the isoscalar tensor form factors of N(1535) — N transition on Q% at M? = 3.00 GeV? and different
values of sy and ¢ at their working windows. (a),(c) for LCSR-I and (b),(d) for LCSR-IIL.

As we mentioned above, our sum rules work only for
Q? > 2.0 GeV?. However, we want to extend our analysis
to the region 0 < Q2 < 2. To do this, some fit parameters
need to be used. Our numerical investigations indicate
that the isovector and isoscalar tensor form factors of
N(1535) — N transition are nicely defined by employing
the p-pole fit function:

7(0)

0+ 0% ()7 (17)

F(Q) =

TABLE II.
p-pole fit functions.

The numerical results obtained for N(1535) — N tran-
sition isovector and isoscalar tensor form factors are given in
Table II. The results obtained by employing LCSR-I and
LCSR-II parameters were found to be quite different from
each other. The numerical values of the form factors E5=""!
(0* =0), H™"' (Q* =0), and H"' (Q* = 0) for the
LCSR-II numerical values are smaller than those for
the LCSR-I parameters. As one can see from Table I, the
essential difference between input parameters of the DAs is
the numerical values for the 7, and #,, which are related to
the p-wave three-quark wave functions of the N(1535) state

The obtained numerical values for the parameters of the isovector and isoscalar tensor form factors by employing the

LCSR-I LCSR-II
Form factors F(0) m, (GeV) p F(0) m, (GeV) p
EFT (0% 7.54 £1.26 1.10 £ 0.05 3.6-4.0 3.48 £0.84 1.07 £0.07 3.84.2
EfF0 (0% 5.05£1.01 1.13 £0.08 3.6-4.0 3.00 £ 0.66 1.14 £0.10 3.6-4.0
HIZ' (0% 5.22+£0.27 1.30 £0.10 3.0-34 1.51 £0.20 1.28 £0.10 3.0-34
HIZ0 (%) 3.37+£047 1.28 £0.11 3.0-34 1.10 £0.20 1.32£0.10 3.0-34
H= (0% 14.51 £4.43 1.02 £0.10 3.64.0 1.30 £0.39 1.18 £0.14 3.64.0
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and, therefore, to the distribution of orbital angular momen-
tum. This means these form factors are very sensitive to the
shape parameters of the DAs of the N(1535) state that
parametrize relative orbital angular momentum of the quarks.

In summary, we have applied isovector and isoscalar
tensor current to evaluate the tensor form factors of the
N(1535) - N transition with the help of the light-cone
QCD sum rule method. In numerical computations, we
have used the most general forms of the interpolating
current for the nucleon and the tensor current together with
two different sets of the input parameters in the DAs of the
N(1535) state. We have obtained that the values of
N(1535) - N transition tensor form factors are very
sensitive to the input parameters of the DAs of the
N(1535) state. We have acquired that the Q* dependence

of N(1535) — transition tensor form factors are well
defined by a p-pole fit function. To our knowledge, this
is the first study in the literature committed to the
examination of the N(1535) — N transition tensor form
factors. Thus, experimental data or theoretical predictions
are not yet available to compare our numerical results with
them. A comparison of the results acquired with the
estimations of other theoretical approximations, such as
the quark model, chiral perturbation theory, lattice QCD,
etc., would also be interesting.
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