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+Review XEFT
+ XEFT and Power Counting
+NLO Calculations of X decay rate and Numerical Results

4 Conclusion
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Belle Collaboration,
Phvs.Rev.Lett. 91. 262001

Bx = Mpo + Mpxo — Mx = (OOO T 018)MeV
4+ Assume X(3872) a DD* bound state in our analysis

—0 B (X (3872) — D°D°x%) .
X — DD 7O BX(872) = mrmdje) A




XEFT Lagrangian

+Matching to HHChPT:
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~ XEFT Power cQuntmg

+P.C. parameter Q (dynamlcal mom of X(3872)):
{pDapD*apﬂnu?/yO} O(Q)

= \/A? — M2, ~ 44MeV with A= Mp. — Mp

= \/2p10Bx
1

LOOP: /d4p ~Q Propagator: 52 ~ 9

+Dynamic pion: NR & Perturbative
D* - D+ 7w with Mp, — Mp — M, ~ TMeV
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XEFT Power Counting

+ Co treated non-perterbatively, generate X(3872) bound state

—— (DD +DD)"- (DD + DD)
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4+ Pole at Bx

1+ CoXo (—Bx)=0— Co~ Q!




XEFT Power Counting
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XEFT Power Counting

The diagram: 0(QQ~°Q°) = 0(Q")
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Num. HHyPT: idpn, = i3 (6ho + h1) 5 ~ 0.65

Matchto 5/ (DT "‘Dr+D' TDW) = Oy = O(Q)

FK. Guo, C. Hanhart, S. Kreward, Phys. Lett. B666, 251-255 (2008)
FK. Guo, C. Hanhart, Ulf-G. Meissner Eur. Phys. J. A40, 171-179 (2009)

The diagram: 0(QQ%Q°) = 0(Q°)

o To estimate Cop, assume there is a

erterbatively, gen X(3872) bound state
(g) bound state near DD threshold:
, o <><> <><><>
Cop ~11m S
FK. Guo, C.Hidalgo-Dugue, J. Nieves, A. Ozpineci, Manuel Pavon L. Dai, FK. Guo, T. Mehen, et 5

Valderrama, Eur. Phys. J. C (2014) 74:2885 PhysRevD.101.054024 (2020)



Decay Rate of X ~ DDx
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Decay Rate of X -~ DDz
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Parameters: o<, < ﬁMeV_l, Cr=(414+0.7) x 103MeV ™, Cyp = £1fm

NLO Correction: C, =< 1%, Cop — 20%
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~Final States Rescattering

+Final State Rescatterlng
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7t distribution
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Locations mostly controlled by 3-body phase space,
however...
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D* propagator
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D* propagator effects, reflection of Molecular nature”
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Summary

+Added D and DD scattering terms, which are needed by
symmetry and power counting

4+Did NLO calculations, C, correction is small, Cop can be
very large

4+ 7 distribution: extracting X properties, reflecting molecular
nature of X
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