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Introduction

m B — 7/t¢~ and B — K{T{~ decays are induced by Flavour
Changing Neutral Current (FCNC) b — d¢*¢~ and
b — st~ respectively

m These decays are a possible source of New physics

m Both were measured by LHCb collaboration:
B — K{T0~ : arXiv:1403.8044 [hep-ex]
B — w0~ : arXiv:1509.00414 [hep-ex]
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Effective Hamiltonian
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Amplitude
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fap(a%), fap(g>) — B — P transitions form factors

’H(;’C)(qz) — nonlocal hadronic amplitudes
m B — K{T/: only one amplitude H&C)(q2)
m B — 70 two amplitudes 1) (?) and H{?(¢?)
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Hadronic input

m Form Factors

m2 _ m2
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m Nonlocal effects via correlation functions

j / d4xequ<P(p)|T{jgm(x), [clof(0)+ 08 (0)

+ > GO0 HIB(p+q)> [(p- @) — apu] HE(6?)
k=3-6,8g

Aleksey Rusov

B — m4t¢~ and B — K{T4™ at large recoil and | Vg / Vts| determination



Contributions to Hp(qz)

m LO, factorizable and weak annihilation (QCD factorization)

[M. Beneke, Th. Feldmann, D. Seidel (2001)]

i

m NLO, factorizable
[H.H.Asatryan, H.M. Asatrian, C. Greub, M. Walker (2002);
H.M.Asatrian, K. Bieri, C. Greub, M. Walker (2004)]
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Contributions to Hp(qz)

m NLO, nonfactorizable (hard gluons)

[M. Beneke, Th. Feldmann, D. Seidel (2001)]

m Soft gluons, nonfactorizable
[A. Khodjamirian, Th. Mannel, A.A. Pivovarov, Y.-M. Wang (2010)]
[A. Khodjamirian, Th. Mannel, Y.-M. Wang (2013)]
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Hadronic amplitudes

Use the results for invariant hadronic amplitudes:
n 1 () for B — Kiti:
[A. Khodjamirian, Th. Mannel, Y.M. Wang (2013)]

m 19(¢?) and 1 (q?) for B — mlti—:
[Ch. Hambrock, A. Khodjamirian, A. Rusov (2015)]

m Both use the same framework and similar input
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Form Factors from Light-Cone Sum Rules

Underlying correlation functions:

Fiplp.a) = 1 [ d*xe™ (P(p)| T{@(x)r"b(x), msb(0)ins(0)} 0)
Fer(q?, (p+ )?)p* + Fer(d?, (p + q)?)g", TH=q#
Fap(a®. (p+q)?) [¢®P" — (g P)g"], M =—iokq,
Bt KT :qgi=u, g =s, Bt -7t :iqgi=uq=d

Aleksey Rusov
B — m4t¢~ and B — K{T4™ at large recoil and | Vg / Vts| determination



The OPE result

{F(q?), FL2 (4%} = OPE = {7 (¢?
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m LO twist 2, 3, 4 gqg and gqG terms

[V.Belyaev, A.Khodjamirian, R.Riickl (1993);
V.Braun, V.Belyaev, A.Khodjamirian, R.Riickl (1996)]

m NLO O(as) twist 2 (collinear factorization)
[A.Khodjamirian, R.Riickl, S.Weinzierl, O. Yakovlev (1997); E.Bagan, P.Ball, V.Braun (1997);]
m NLO O(as) twist 3 (coll. factorization for asympt. DA)

[P. Ball, R. Zwicky (2001); G.Duplancic, A.Khodjamirian, B.Melic, Th.Mannel, N.Offen (2007) ]

m LO twist 5 and twist 6 in factorization approximation
[A. Rusov (paper in preparation)]

m Part of NNLO O(a2f) twist 2 [A. Bharucha (2012)]
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B — m, K form factors from LCSR: results
B — B—- K
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Recalculating both form factors with the same input as in
[Imsong et al. (2015)] and for the kaon DA using the same parameters as
in [A. Khodjamirian, Th. Mannel, Y.M. Wang (2013)]

Preliminary!
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B — P¢*¢~ phenomenology

m Differential branching fraction of the B — P/{T/~ decay
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m Ratio of the differential branching fractions:
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B — P¢*¢~ phenomenology

Vig (thr(qQ))z »
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Experimental data on BT — K™¢™¢~ and BT — n ¢+ (-

q? bin (GeV?2) | BK[q?,q3](107°GeV—2)
0.1-0.098 332418417
1.1-2.0 233+£15+1.2 q? bin (GeV?) | B™[q3,¢3](107°GeV2)
2.0-3.0 282+1.6+14 01-20 1.89 7947 1 0.06
3.0 - 4.0 254415413 2.0 - 4.0 0.62 7533 +0.02
40-50 21+14+1.1 40-6.0 0851032 1 0,02
50-6.0 231+14+1.2 6.0 — 8.0 0.66 f%’,3205 +0.02
6.0-7.0 245+ 14+1.2 1.0-6.0 0914921 +0.03
7.0-8.0 231414412
11-60 42107+12 [arXiv:1509.00414 [hep-ex]]

[arXiv:1403.8044 [hep-ex]]
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Ratio |Vis/ Vi

m PDG 2014 (from the mixing of BS ¢+ BS and B? < B?):
|Vid/ Vis| = 0.216 £ 0.011
m LHCb 2015 (exp. data on BT — (KT, 7 )utp™)
|Vid/ Vis| = 0-24t(()):(())3
m Fermilab Lattice and MILC (using Lattice B — P form factors):
[Vid/Vishow—q2 = 0.25 £ 0.04, | Vid/Vis|high—qz = 0.19 £ 0.02
|Vid/ Vis| = 0.20 £ 0.02
m Very preliminary results:

3 bins [2 — 4], [4 — 6],[6 — §] 1 bin [1 — 6]

|Via/ Vis| = 0.22 +0.03 |Via/ Vis| = 0.24 4 0.04

ay can not be extracted reliably (taken from global CKM fit)
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Conclusion

m B — (m, K){T¢~ decays analysed at large hadronic recoil

* LCSR for B — 7, K form factors revisited

Nonlocal effects accounted

The ratio of the differential branching fractions of the
B — (m, K)¢t¢~ decays predicted

* The ratio of |Viy/ Vis| extracted

* ¥

m B; — K form factors and B; — K/l in progress
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Backup
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Transition to B — P form factors
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5(1)3 — continuum threshold, M? — Borel parameter

asC
F(q%, s8, M?) = Fo(q?, s&, M?) + ==L F(¢?, s&, M?)
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m {«a} - fitted parameters, N - number of bins
m Binned differential branching fraction:
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Pr.2 21 _ 2
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m Bins of the ratio R(g?):
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