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RELLFNGE R 2R 79 58 BLEQ-NJL BRI B KA 7 Hh & 58 (1

R RA TR R % PDRRY, 4 eanskhy F—TAE B8 i1

H) 7 T B 58 w 19 PDF

AR KA T PDF, BATHE T PDF k=4
I EhE (5):

(x}y = fol 2" fi(x)dx, n=1,2 3, (15)

Horp R bR o> TR, REMKA TN SR, b
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ERu, MR FZWs,. WAEE KN FE =
20 GeV? BEARIT, M5 o u, [k =P8 &2 {0.219,
0.081, 0.037}, 15, HISk=/"FzhE2{0.329, 0.162,
0.094} . WM& B s M 575 sl o — A3 &
Hft%0492/3, L BLFQ-NJL 7 251« o 8 /9 7 {2 5L/N,

5.3 LEHIER

KA1, HafE10-3s &g, 2k b, K15
K A7 L 3RAS T 1 H 25 e Fi R T R A 22
TESCHR [54-55] I L J5 % 4 (9 o 7 AR i
T, ep— e Xn, WEITHINE TR (AQM)[M]\ K
B A A8 B AR (BF) B4 LA R o ok 22 5 i A [59)
WHRETFHaNFEE, NIEE T A FrRERSR
o Kplth, EFANToEA, P LRTUE
BRSO (A K H A o s T LRI 7 1 e i
IS0 (A0) PP A AR, ep — € XXO(AY), SKRAGFI K AT
MR E, Fo(B8,p%), K B=1,/1— X)) RKN
FHEA TN ES S, o, &R TS 715
EOHL xS0 (A°) M TR RIS E A E.
KREEATFA L= 220 PDFiHHEE T KA T
MIZE R, BAA R OR SEI0 A& K A1)
SER R DA IR BA TR S 45 1 kI 454 s B 52
]
Fy(z, p?) = elaff(x, 1), (16)

Hrr, e NE -y, BUEN4/9861/9, TR
IR AR S L RE, XX K AT NTE S
TOURTEREAT KA o

KI5 R T KA T Ias s, MR s oA TAE
(T Bgh B, 2060 i 28 9 BLFQ-NJL B R 56 17 1) 1 45
R,

0.5 R

— This work
--- BLFQ-NJL

0.1F 1> =20GeV?

102 107" 1
B
Bl 5  (fEEE) LIRehs T K AT 4R
AR N KA s TSI ES 3 6, IEIRAK AT
MR MO NATIERIEER, atEgR
BLFQ-NJL B B 545 3

B 5ER, ATAEMS RS BLFQ-NJL B A 1) 11
HaER DI REEN, 7E5 > 01K, A FHIHE
HrP s s Tk S, X B SE R R R0 2 ) 3
SRR T PR H 0 K AT %5 % PDF 2 5. 78
B < 0.1X¥H, N TrILHREHES otk 53T,
X B 22 00 2 EORVRE T IR BEAR AN R o AR AR A
BLFQ-NJL TAE Hifg %5 v i 43 #2183t QCD 3l /) 5478
= A ). T AR TARIE PR MIVILG REAR 12 = 0.36 GeV?
b BLFQ-NJL #% 9 gt b — 28, M S50 7
P VTS S AL SR /S B X SR 2

S RE K SR 14 P 25 AL Fod s 6T
B E KA TR RE, M — 2R3 &0 HIX
B EE SR, 0K A BT IRATIAR KA F [ PDF.
B —FEHE, b EREE R AR ER AT 5L BT Sk (A
VELAHEAE AR HIAF (256l 38— 4% Fa 7 sk B4 DA
i I T 8 0 L (BicC) P, 1% BIC i ) A
2.8 ~ 5GeV HL T I A 15 ~ 20GeV {15 1 R #E 4T
SHESEES, KA TS5 R SRR A R I .

6 REERE

&8 BLFQ ¥ 1HH 7 KA T8 LEWF DL & — 8%
DL AT R, BT 3 R A A AR Sk R R 45k Fo-
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(5 B A UL, {843 3] KA T LEWF. @3 i 5
LFWF it5, A58 (1) KA THDCAH230MeV,
5PDG FHIHE 155.6 + 1.7 MeVIAO A1 — 5 256,
R RAE NN R N AT KB T4 & R 2545 BT R
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B FF 5 B4 S S A5, (4) KA THETH
Sk Fock 2 AIAHREEA20.649 fm 5PDG ERI%HE0.560+
0.031fm O M #E R . B, tFE T KA FHIPDF, if
HARERHAMIE R, w5 PDF 255K, X5
Hop g 1926 oy e GO SE IR, T4 HE 6 SE 08 R A
N KA TN 7 AN S 5w PDF 2 5 CERN-
NA-003 [f15256 c [7) 288 ot bR A . 34T
ST KA TR MR AL & BLEQ-NJL A1 K A
FHEEE, RIPGEHRBEREER.
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A Study of the Kaon from the Basis Light-Front
Quantization Approach

FU Kaiyu'?3, ZHAO Hengfei'?®, LAN Jiangshan’?3%f ZHAO Xingbo'??

(1. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. School of Nuclear Science and Technology, University of Chinese Academy of Sciences, Beijing 100049, China;
3. CAS Key Laboratory of High Precision Nuclear Spectroscopy, Institute of Modern Physics,
Chinese Academy of Sciences, Lanzhou 730000, China;
4. School of Nuclear Science and Technology, Lanzhou University, Lanzhou 730000, China)

Abstract: We study the properties of the kaon through the light-front wave function(LEFWF) obtained from the
Basis Light-front Quantization(BLFQ) approach. Our Hamiltonian contains the kinetic energy terms, a transverse
confining potential motivated by the light-front holographic quantum chromodynamics(LFHQCD) model, a com-
plementary longitudinal confining potential, and the quark-gluon interactions based on quantum chromodynamics
(QCD). Our basis space includes the lowest two Fock sectors. Based on the previous work, we tune the only addi-
tional strange quark mass parameter to match the resulting kaon mass with the experimental data. Based on the
obtained leading Fock sector LFWF, we calculate the parton distribution amplitude(PDA) of the kaon which is in
reasonable agreement with the one calculated from perturbative QCD in the massless quark limit. The obtained ka-
on form factor (FF) agrees with results from the Super Proton Synchrotron(SPS) experiment at the European Or-
ganization for Nuclear Research (CERN) and the Fermi National Accelerator Laboratory(FNAL) experiment. The
electromagnetic radius (at the leading order Fock sector) is comparable to the one from the particle data
group(PDG). In addition, the kaon parton distribution function(PDF), after QCD evolution, can be used to calcu-
late the ratio of the kaon up quark PDF to that of the pion whose trend qualitatively agrees with that of the
CERN-NA-003 experimental data. The obtained kaon PDF shows that the ratio between longitudinal momentum
fractions of valence quarks, (z.,,)/(Zs), is around 2/3, which agrees with results from the Bethe-Salpeter
equation(BSE) model and the lattice QCD calculation in the Michigan State University(MSULat). We also calcu-
late the structure function of the kaon which shows disagreement with the one from BLFQ-NJL calculation. This
disagreement would be investigated in the future Electron-Ion Collider experiment(EIC).

Key words: kaon; basis light-front quantization; parton distribution function; QCD evolution
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