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Axial current

Axial current
® J, = q7*7Y5Q s. Scherer, Adv.Nucl Phys. 27 (2003)
o NambU—GOIdStOne bOSOﬂS in ChPT S. Scherer, Adv.Nucl.Phys. 27 (2003)

@ Coupling to the axial-vector mesons with JPC = 115, w0 tue oo wen a0

(1984); UIf Meissner, Phys.Rept. 161 (1988)

@ Chiral doublet {p, 31}, L.Ya. Glozman, PLB 587 (2004)
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Axial current

Axial current
° J,=aq¥'ysq
@ Nambu-Goldstone bosons in ChPT

@ Coupling to the axial-vector mesons with JP¢ = 1+,

Chiral doublet {p, a1},

Axial current and One-Boson-Exchange model

@ Pseudoscalar and vector mesons are involved in the classical OBE.

@ Axial-vector meson exchange contributes to the delta-force in OBE

More on axial vector meson
@ CP violation in Ay — pa;(1260); topics on g — 2
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Low lying axial-vector meson

fi
o £1(1285) and £,(1420) are 3P, states
@ f1(1420) is a threshold effect.
e £1(1420) is a mixture of K*K and [qq]

K1(1270)
@ A mixture of 3P; and 1P,

@ A double-pole state in {K*m, Kp} scattering

31(1260)
e 3P state of [qq]

@ a;(1260) is a pm resonance,

by

o b(1235) is a LP; state of [gg
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Light axial-vector meson spectrum: a;(1420) — 37

7= p —= - 7w p from COMPASS, c. adoiph et ai, PRL. 115 (2015) 8, 082001
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@ a;(1420) mainly decays into f,(980)7.
o mass (14141]3) MeV and width (15313,) MeV.
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Light axial-vector meson spectrum: a;(1420) — 37

T —> 7T_7T_7T+V7- from Be"e, Andrei Rabusov et al, HADRON2023
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o 21(1260): (M,I') =(1328.9+0.1, 388.4+0.1).
o a;(1420): (M) =(1387.84+0.3, 109.2+ 0.6).

Mao-Jun Yan (SWU) B+—REFIERmeHTe Aug. 13 2026



Hints on b;(1400) from BESIII in J/¢) — ¢7'n

Peak near K*K threshold may couple to Z,

e ——pm20
o 18 400F : :
il 16 % | A x2mbin= 119 (b)
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BESIII,PRL. 121(2018)2,022001, PRD 110 (2024) 11,112014; H.P. Li et al, PRD 113 (2026) 5, 054028

The peak around 1400 MeV is the non-¢ background.
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Models on a;(1420)

@ Tetraquark:

@ Novelty: one pole generates two peaks in pm — f,(980) 7
scattering,

o Lattice: a1(1260) is gg and a;(1420) is not qg,
a1(1260) is a dynamical pole of pm,
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Models on a;(142

(] Tetraq Uark: H.X Chen et al, PRD 91 (2015), T. Gutsche et al, PRD 96 (2017) ;H. Sundu et al, PRD 97 (2018)

@ Novelty: one pole generates two peaks in pr — f(980)7
scattering, sean-Louis Basdevant et al, PPL. 114 (2015)

o Lattice: a1(1260) is gqg and a;(1420) is not g, vuswam e o, 181207765
a1(1260) is a dynamical pole of pm, v wiaiee ol pri 127 (2001)

o Triangle singularity: Q. Zhao, HDARON2013; M. Mikhasenko et al, PRD 91 (2015): F. Aceti et al, PRD

94 (2016);G.D. Alexeev et al, PRL. 127 (2021)
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VP scattering in ChUA

Bethe-Salpeter equation

T = [1+ VC}_l(—V)e“-é’,

with

€ €

~37

T

L (W ) (2 )

Vii(s) Cj; [35 — <M2 +m2+ M+ m/2>
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VP scattering in ChUA

Bethe-Salpeter equation

T = [1+ v@}_l(—V)g.g’,

with

€ €

~37

T

L (W ) (2 )

Vii(s) Cj; [35 — <M2 +m2+ M+ m/2>

Ci1=-2, Cia=—V2, Coo=—1
@ det = (1 = V11 GH) (1 = V22G22) = V122G11 G22
o Vi1 Vo ~ V122: det ~ 1 — V11G11 — Vg Goo

@ One pole is presented
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Cross Section [a.u.]
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7 scattering in /°JP¢ = 171"+ sector
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21(1260) is concerned . Nozar et al, CLAS, PRL 102 (2009)
NO TS around 1.4GeV in pm invariant mass distribution.
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vp — ntiatrT: 2 BWs
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yp — nwiataT

Y
Y

{pm, K*K} coupled channel scattering in the rectangle
o WT: V11, V22
@ Vs is a constant; dim. regularized G

@ the production rates P; and loop connected to the production vertex

are approximated by constants: A\; = P;G; and \s is a constant
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yp — nwiataT
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o M = Ait11 + Aotoy, W/ i = P; G, , dM = |./\/l|2p.s.
o Vig = 25717, A = —16.9405 A = 57+ 1.7, |\ /| > 1
@ auy =—1.24+04, auy = —3.77+0.11, v.s. au; € [-1.6,—1.2]
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vp — nttataT:

o Vip =257+ 1.7 < VYT = 82@th,
1 do V V2
@ Num = \; Vi1 Vs [E -+ /\—f V111\322 + Gog (1 = V111\322):|
o The Vi leads to a large aus.
@ Poles 972 — /98 MeV and 1349 — /17 MeV on RS_ :aj states

T T T T T T

T, wior
[Tyl wiol'
3o0x10* | T KK

o 2.0x10° F

T
\
|
|
\
[
\
\
\
\
\
\
\
\
\
\
1.0x10° | !
[
|
\
i
1

1000 1100 1200 1300 1400 1500
M, [MeV]

Mao-Jun Yan (SWU) B+—REFIERmeHTe Aug. 13 2026



{pm, K*K} w/ widths of mesons
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o M = Ait11 + Aotoy, W/ i = P; G, , dM = |./\/l|2p.s.

o Vis=10.0£ 1.7, Ay = =189 £ 1.5, \o = 104 £ 1.7, [\ /X2 > 1
@ au; = —2.1£0.5, auy =

—4.30 £0.04
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Pole and TS
@ The pole and TS contribute to the lineshape simultaneously.
@ The dipis a "TS" filter.

Light axial-vector meson
@ Signals of a;(1260) and a;(1420) are displayed in yp — n37w
@ 21(1260) is broad and strongly couples to pm in S wave.

@ K*K is essential to understand the dip around 1.4 GeV in pr
invariant mass distribution, is a flavor partner of W,;(3880).
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Pole and TS
@ The pole and TS contribute to the lineshape simultaneously.
@ The dipis a "TS" filter.

Light axial-vector meson
@ Signals of a;(1260) and a;(1420) are displayed in yp — n37w
@ 21(1260) is broad and strongly couples to pm in S wave.

@ K*K is essential to understand the dip around 1.4 GeV in pr
invariant mass distribution, is a flavor partner of W,;(3880).

@ b1(1400) may be a molecular candidate with /¢ JP¢ = 11+~
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Pole and TS
@ The pole and TS contribute to the lineshape simultaneously.
@ The dipis a "TS" filter.

Light axial-vector meson
@ Signals of a;(1260) and a;(1420) are displayed in yp — n37w
@ 21(1260) is broad and strongly couples to pm in S wave.

@ K*K is essential to understand the dip around 1.4 GeV in pr
invariant mass distribution, is a flavor partner of W,;(3880).

@ b1(1400) may be a molecular candidate with /¢ JP¢ = 11+~

Thanks !
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Backup: Pole
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