Unraveling K (1690) as a pseudoscalar udds
tetraquark state
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A crypto-exotic J¥ = 0~ state X %
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K(1690) — pseudoscalar Tetraquark ugqgs?

Se = ul Cdy(d,ysCs}, + dpysCs})
Ve = MZ;C’)/sdb(JaCEZ + JbCEZ)
T3 = uZ:CO'I,,,db(JQO'WysC EbT - 67;,0',1,,)/5(? 55)
oy _ o+ [ qd.. _ _
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3p®3p(A) V3 =ul Cysdp(d,C5] — dpC5))
: _ Te = ul Copydp(daoyysC3T + dpoyysC5L
* There exist 10 J¥ = 0~ tetraquark currents ¢ SRl 1 4001 Y308)
Ag = ul Cy,dy(dyy,ysC3L + dyy,ysCsY)
P3 = u] Cy,rysdp(day,C5, — dyy,C5})

* QCD sum rules starts from correlation functions: 67 ®61(S)

3F ® 6p(M)
= T 3 _T - _T
65 @ 3 (M) {P6 = uy Cy,ysdp(day, C5Sy + dpy,CS,)

_ , _ Az = ul Cy,dy(dayuysC3! — dpyuysCsYh)
* Up to dimension-8 nonperturbative condensates:

(Gq),(9%G?),(qq)*,(GGq),{g*fG*) (GGDq),(G(DG)q) ...

Containing IR

* The lowest lying resonance divergence
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IR safety of (¢°fG>) in QCD Sum Rules

IR safety for the single quark propagator. (ignore g4(c_1q)2)
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Must be calculated in d-dimensional !
* IR safety for the two different quark propagators. Propagator and condensate.
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The LO of (g3fG3) can be fully calculated.



The impact of (g>fG>)

AFT
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(g3fG3) provides significant
Contribution in light tetraquark
systems!



Results for udds @ THXE
* Uncertainty is from sy, condensates and m.
4 )
Currents s0(20.2 GeV?) M2 (GeV?) m (GeV) PC(%) 1.Masses 9f Currer.lts (Ps, P3,V3)
are consistent with K(1690),
Ps 3.3 1.14 ~ 1.35 1.62 +0.10 > 15 _ _ ) :
supporting the interpretation of is
Ps 3.8 1.28 ~ 1.50 1.72 £ 0.10 > 20
\ as a tetraquark state. Y
V3 36 1.42 ~ 1.62 1.60 £ 0.16 > 10
Az 2.8 0.95 ~ 1.20 1.48 +£0.20 > 10
Ts 2.4 0.75 ~ 1.10 1.36 +0.05 > 15 3'(‘43'1716) and 755 ari close to
T3 4.7 0.90 ~ 1.35 1.92 + 0.04 > 25 K( 460) b K( 830)

Thank you!
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