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The K consists of a quark-antiquark pair with
spin-0
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The EM form factors and PDFs play a key role
revealing the internal structure of hadrons

New data from COMPASS, JLAB 12 GeV for

~f PDFs and FFs will be coming soon
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The NJL model is built mimicking QCD
symmetries propertig®rog. Part. Nucl. Phys.
27 (1991) 195]
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The NJL model is built mimicking QCD

symmetries propertig®rog. Part. Nucl. Phys.
27 (1991) 195]

Therefore the NJL Lagrangian must fulfill the
QCD symmetries

SNJL — SU(3)0®SU(NJU)V®SU(N]6)A,
(2) ® Uy @CoPeT,
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The NJL model is built mimicking QCD
symmetries propertig®rog. Part. Nucl. Phys.
27 (1991) 195]

Therefore the NJL Lagrangian must fulfill the
QCD symmetries

SNJL — SU(3)0®SU(NJU)V®SU(N]U)A,
(3) R Uy @CRPRT,
The NJL model is non-renormalizable, therefo

— It removes by using proper time regularizati
scheme.
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The effective Lagrangian density of SU(2) flavour
NJL model is

Ly = PP —myp + > Ga(dTa),
(4)

where

_(5) Lo = [1,,9", 57", 0],
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The NJL model is non-renormalizable must be
reqularized— Proper Time Regularization (PTR)
scheme.

1 1 >
R d n—1_—1X
Xn  (n—1) /O ot

(6)
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The NJL model is non-renormalizable must be
reqularized— Proper Time Regularization (PTR)
scheme.

1 1 >
I d n—1_-—7X
Xn  (n—1) /O ot

(7)

We need\yy to render the theory finite

v A ;g plays an important role, preventing quarks
going on their mass she#l> confinement.
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The Feynman diagram for dynamical mass (gap
equation) of the NJL model :

> - > + Q)—

SR = Sy (k) — S(k),
S()_l(k) — [M_m]a

] L
Iie) sk — Ej: / il [SOP]
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Based on self-energy equation, the dynamical
(constituent) quark mass is expressed

d*p 1
M = 481G, M ,
A /(2#)4p2—M2 i€
3G M [%, dT
(9) = m- > /AR—ZGTM,
T T
Ay

whereG,; — pion coupling constant, m> current
gquark mass
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In the NJL model T-Matrix can be expressed

d*k
T(Q)ozﬁ,vc? — ]Cozﬁ,w + / (27T)4 ]Cozﬁ,)\es(q + k)ee’a
(10) X S(k))\)\’T(Q)e’)\’,fy(?p
201G

T(C])fw,w = (157) (75%‘)75,

o 1 — QGWHK(Q2)

.t

a Oé\ /fy Q vy Q )\, \ y
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From T-matrix, the kaon mass is determin@g(is
color numbersS; and.S; are the propagator for qual
1 and 2 respectively)

(12) 1 —2G Ik (¢* =m35) = 0.
where bubble graph is defined as
d*p k
K /1.2 -
Hps(k ) — _ZZNC/ (271_)41570[7552(]? + 5)7
k
_(13) x 5S1(p = 3),
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Shortly the kaon mass is expressed as

9 %) ™1 1 9

— | - (Mo — Mq)~.

MK {Mg MJ 6iGN T, ~ M2 = My
(14)

d4 1
1'21 — 4/ p4/ dx
(2m)* Jo

(P — Fplz — %)(Ml — M) — %ku(Ml + M)
P+ K — o) — aM3 + (z— )M

(15)
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The matrix element of the EM current is expressec

j[/éﬁjj(/ﬁ k,) — <K](k)’jM‘Kz(k,)>a

(16) = (k4 )" Fgr (Q?)
whereFx+(Q?) is the kaon form factor.
qg=kK —k
K k K’ k

_|_
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The matrix element of the EM current is expressec
Tt (b, K) = (K7 (k)| TV K (K)),
(17) = (k+ )" Fr+ (Q%)

whereFx+(Q?) is the kaon form factor.

J

s AR O
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The total kaon form factor from the Feynman diagr
(Cx+ = 2iNgygy,; IS constant ):

TE (ke k) = e N (kK [, + esAy(—k, —K) [,

/ d4 /
NkK) = Cio | G TrhaSip+ k)"

X Si(p + k)vs9:(p)],

4
A (=K, —k) = CK+/(;Z£4TT[%SQ(29—/<)7“
18) X Sa(p — K )yS51(p)]-

L heref‘& —
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The quark distributions of th& " is

d¢— . N
qK(gj) — p+/i€mp+f 7
27

X <p7 S‘ZECI(O)V%—@DQ(‘S_)’p? S>Ca
(19)
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The quark distributions of th& " is

d¢— . N
qK(gj) — p+/i€mp+f 7
27

X <p7 S‘ZECI(O)V%—@DQ(‘S_)’p? S>Ca
(21)

The moment of the PDFs can be written as

1
(" qr) = /dfmn_qu((ﬂf)-
0

(22)
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The moments of the PDFs must satisfy the
Baryon Number andMomentum Sum Rules

(uk(z) —ug(z)) = 1,
(5(@) = s(x)) = 1,

(xug(T) + r5K)

(23)
.ot
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The moments of the PDFs must satisfy the
Baryon Number andMomentum Sum Rules

(uk(z) —ug(z)) = 1,
(5(@) = s(x)) = 1,

(xug(T) + r5K)

(24)

The first and the second lines are baryon num
sum rules and the third line i1s the momentum

sum rule.
.t
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The valence quark distributions &f* constituents
are formulated as
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The form factors of the quark constituents in tkie

1
A — FE(Q) |
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The form factors of the quark constituents in tkie
and show dramatic differences
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The form factors of the quark constituents in tkie

| z
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The form factors of the quark constituents in tkie
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The valence quark distribution of each quark
constituent in the<™

The valence: ands quark distribution of the
Kaon for@Q, =0.16 GeV? and their evolution for
the NLO,Q? =5 GeV/?
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The valence quark distributions of each quark
constituent in the<™

The valence quark distribution of the Kaon for
their evolution in the NLOQ? =5 GeV'?
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The valence quark distributions of each quark
constituent in the<™

Ratio of the valence quark distributions of the
Kaon for their evolution in the NLOY? =5
GeV?
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The form factor and PDFs of thE ™ are
computed in NJL model using the PTR schem
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The form factor and PDFs of thE ™ are
computed in NJL model using the PTR schem

The form factor of the/* agree with the
experimental data

Thew ands quark contributions to the kaon for
factor show significant differences

The valence up quark distributions of the
shows good agreement with experimental dat:
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Fitting parameters are obtained from NJL model :

Ay = 644.874 MeV(G,, = 0.000019QV/ eV 2,
mu or my = 16.4311 MeVmn, = 355.882 MeV

M, = 610.539 MeVg,,; = 4.22529 gy e =
4.57046,fx = 97.3529 MeV

m, = 140 MeV, f, = 93 MeV, my =495
MeV,A;rp = 240 MeV, M, or M; = 400 MeV

and we chooser, = 1.020Gel and
m, = 0.770GeV .
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