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3-body B meson decays and the virtual contribution OAJ_
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The weak effective Hamiltonian: The total amplitude within isobar approach:
G
Lol = ZEVaVilCwotw + o) 2.
10 . i ]
- v,bv:z,[z c,m)Q,-(u)}} fHe, Q) Atotal = 2 Anp + 2 Ap
i=3 l ]
where ¢ = d, s. The functions Q; (i =1, ..., 10) are the
local four-quark operators:
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3-body B meson decays and the virtual contribution
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3-body B meson decays and the virtual contribution
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3-body B meson decays and the virtual contribution

PHYSICAL REVIEW D 94, 072001 (2016)
Amplitude analysis of B~ — D"z~ n~ decays

R. Aaij et al.”

(LHCb Collaboration)
(Received 4 August 2016; published 5 October 2016)

Contribution Fit fraction (%)
D§(246O)0 35:7+06
. = D"‘(2680)0 8.3 +0.6
JB (I F A T49) AR 1
’ D%(2760)° 1.0£0.1
D§(3OOO)0 0.23 +0.07
E=x=) |D?(2007)° 10.8 + 0.7
B 2.0+ 1O
Total S wave 57.0+0.8
Total fit fraction 115.7




3-body B meson decays and the virtual contribution
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ambiguities. As discussed above, the P wave is
consistent with the tail of the p° decaying into
:{> K~K', with a pKK coupling that agrees with SU(3),
including the sign. Only one of the ambiguous sol-
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Kaon pairin B* » D®OK*+K% and B » D™~K*KO decays

MOTIVATION:

Belle-II arXiv:2305.01321

B(B~ = D°K~K2) =(1.89 4+ 0.16 = 0.10) x 107,
B(B® - DTK™K2) =(0.8540.11 & 0.05) x 1074,
B(B~ — D*K~K9) =(1.574+0.27 £ 0.12) x 107*,
B(B° - D**K~K2) =(0.96 £ 0.18 - 0.06) x 10~%,
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MOTIVATION:

Belle-II arXiv:2305.01321

Weighted events/0.125 GeV

60

50

10 |

Belle Il preliminary

(Ldt = 362 fb™

40 |
30}

20}

_ B-_> DOK-Kg —— MC (Phase-space)

\ —e— Data

| $ 41 Ly
...J|‘...|J.\.¢\+.fj+.x.+..+.o

1 1.5 2 2.5 3 3.5

m(K'K?2) [GeV]

Weighted events/0.125 GeV

o O,

35

30;

10 f

Belle Il preliminary

[Ldt = 362 fb’

25 |
20|
15|

— _Bo—> D+K-Kg —— MC (Phase-space)
EETE + ++|+§+ |++ ++|++po
1 1.5 2 25 3 35

m(K'K?2) [GeV]




Kaon pairin B* » D®OK*+K% and B » D™~K*KO decays

MOTIVATION:
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Kaon pairin B* » D®OK*+K% and B » D™~K*KO decays

APPROACH:
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Kaon pairin B* » D®OK*+K% and B » D™~K*KO decays

APPROACH:
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Kaon pairin B* » D®OK*+K% and B » D™~K*KO decays ®

APPROACH:
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[ with PQCD approach
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Kaon pairin B* » D®OK*+K% and B » D™~K*KO decays ®

APPROACH:

el <::§ 1 u 5{\5 d
(a) (b) (c)
R K K my
, v | F = co " BW = c ‘
[ wieh QCD approach X wi(8) = e BWR(s) = cpm 5y
A (,5) = e[V 67(0,) 10 (,5) + V0", )]
Pome(n,5) = ——— (V3 16" (2, 8) + 4r#8" (3, 8) + V5 icupo 57" nP07 ¢ ()

2

=



Kaon pairin B* » D®OK*+K% and B » D™~K*KO decays ®
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Kaon pairin B* » D®OK*+K% and B » D™~K*KO decays

APPROACH:
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Results and discussions

TABLE II: PQCD results for the branching fractions of the quasi-two-body decays Bt — D*)0[p(770)* —]nt7°
and B® — D™~ [p(770)* —=]xt 7.

Decay modes Units PQCD

BT — DO[p(770)* —]ntn® % 1.2175 167012 0.06
B® — D~ [p(770)* —]r* 7’ 1073 7637055 075 000
B* — D*[p(770)* —]n*n® 10-° 9.0311 5210 6ar 006
BY - D [p(T70)* —Jnta® 1070 8157351 s o0

B(BT — DYp(770)™)
B(B® = D~ p(770)™)
B(BT — D*%p(770)")
B(B° — D*~p(770)")

1.34 +£0.18)%,

7.6+1.2) x 1073,
9.8+ 1.7) x 1073,
6.8+ 0.9) x 1073,
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Results and discussions

TABLE III: PQCD predictions for the branching fractions of the concerned quasi-two-body decays with the subprocess
pt — KT KO here p™ = p(770)" + p(1450)™.

Mode Unit B
R T S
BY - D~ [o* —>]K+K_O 10~ 0.9875:06 0. 12-0.06
BY o DUt SKRY  l0 dssth i
B® - D*~[p* ]K*K° 10— L1675 15" 0.0 0.03

Belle-II arXiv:2305.01321

B(B~ = D°K~K2) =(1.89 = 0.16 £ 0.10) x 107%,
B(B° - DTK~K2) =(0.85+0.11 £ 0.05) x 1074,
B(B~ — D**K~K?) =(1.57+0.27 £ 0.12) x 107%,
B(B° - D**K~K?9) =(0.96 = 0.18 £ 0.06) x 10™%,




Results and discussions
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Results and discussions ®
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Results and discussions ®
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Conclusions

For the Kaon pairin B* - DK+ K% and B® - DW~K*K° decays

(i). The intermediate states p(770)" & p(1450)* dominate the branching fractions for the

four corresponding decay channels;

(ii). The role of a,(1320)™" in these four decay channels is negligible;

(ii). The state a;(980)™" turned out to be less important than expected for the kaon pair

near the threshold;
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(i). The intermediate states p(770)" & p(1450)* dominate the branching fractions for the
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Belle-II preliminary

Channel Yield (K9 / K*0) Average ¢ (K2 / K*°) B [1079 ]
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| — *0 17— 170 ‘
| B™ - DK™ Kg 51+9 0.044 1.47 £0.27 £ 0.10 4 observation |
| B°— D**K-K) 36+ 7 0.046 0.91+0.19+0.05 | ,
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