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

—0 B (X (3872) — DD x")
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XEFT Lagrangian

a2 AR o e e

L —Z¢Tia+v2 ¢+ZD’M‘8+V2 D+7rT7:8+V2+57r
REFLT = — 0 ZMD*O 0 2MDO 0 2Mﬂ.0

d=D,D ¢=D’D
DD' . D'D - H.c.
+ [Fw NoIa Vr + Vn ) + H.c
_ % (bp+DD)'- (bp+DD)  Non-Pert.
i % ([)D + DD)T : ([)(VVD + D(?)QD) + H.c.]
B (DD+DD)T-DDV7r+H.c.]
V2 V2Mo NLO Pert.
C _ _ _ _
) T1 T 1 Tt
ot (D D+ Din D7r) +CopDTDIDD,
S. Fleming, M. Kusunoki, L. Dai, FK. Guo, T. Mehen, PhysRevD.101.054024 (2020)

T. Mehen, Phys. Rev. D 76, 034006 (2007) 5



~ 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

gpop L1
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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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The diagram: 0(QQ%Q°) = 0(Q°)

o To estimate Cop, assume there is a

(2) bound state near DD threshold: e
a ~ —%QQ = —% MeV 1 COD ~J ]_ fm BB =

+Pole at Mx
1+ CoSo (-Bx)=0—Co~ Q"

FK. Guo, C.Hidalgo-Duque, J. Nieves, A. Ozpineci, Manuel Pavon L. Dai, FK. Guo, T. Mehen,
Valderrama, Eur. Phys. J. C (2014) 74:2885 PhysRevD.101.054024 (2020)



G° 1oy (472 - u2) '
, PDS

dphdp},  dppdpi \ - 3TEFR \ 497+ p7
A | Ik 1
— I V2—Cs (A
8V2m3F g\ Fr 2 {Aps ph+7* Ph +72>
872 FA Mo |7 X 2 TPy

1 gy | 1 1 PD ‘- €XPD * P ( (1) 2)
o - I(pp) —2I +1 )
+87T2 F;rl Mo Pr - €X <p% + ,72 p% + ,),2) ( p% i 72 (pD) (pD) 0 (pD)

5h - XD - Dor
N T (I(zoD)—2I<1>(p5)+fé2’<p5>)>]

p[)+’72

L. Dai, FK. Guo, T. Mehen,
S. Fleming, M. Kusunoki, T. Mehen, Phys. Rev. D 76, 034006 (2007) PhysRevD.101.054024 (2020) 10



60 —

I' [keV]

20—

1 1 1 1 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
0.0 0.3 0.6 09 1.2
BX [MGV]

1
Parameters: 0 <ry < I—OOMeV‘l, C.=(4.1x£0.7)x10°MeV~!, Cyp = £ 1fm?

NLO Correction: C, =< 1%, Cop — 20%

L. Dai, FK. Guo, T. Mehen, /1
S. Fleming, M. Kusunoki, T. Mehen, Phys. Rev. D 76, 034006 (2007) PhysRevD.101.054024 (2020)



~Final States Rescattering

+Final State Rescatterlng
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7t distribution

Bx = 0.05 [MeV] Bx = 0.1 [MeV] Bx = 0.5 [MeV]
0.09 oo0——m—m——m—m—————————— 009~ -
0.06+ 4 0.06+ 4 0.06+ .
S 1
Q
"B 4
\ 4
—
= I ] I ] I ]
0.03+ 4 003+ 4 003+ .
0.00 0.00 ————— 0.00—
0 8 0 2 8 0 8

MD* —MD _Mw ~ TMeV

Locations mostly controlled by 3-body phase space,
however...

L. Dai, FK. Guo, T. Mehen, PhysRevD.101.054024 (2020) 13



D* propagator
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Other contact terms
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All NLO contributions
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Summary

+Did NLO calculations X and Tcc decays; Added =D and DD

re-scattering terms, which are needed by symmetry and
power counting

+ C: correction is small, Cop can be very large

4+ = distribution (m,, distribution for Tcc) reflecting molecular
nature of X and Tcc
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