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Outhne

+ Rare b decays

+ Rare s decays



Other topics

+ Hadronic matrix elements for Bs = uu
+ E. Gamiz, Wednesday morning WG 4
+ Ratio of B = Ds; [ v/B — D | v for fragmentation ratio fs/fs

+ MW, Tuesday afternoon WG 2



Rare 6 decays




Rare O decays
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Charmonium contributions

+ Affects all b = s decays, regardless of final state

+ At high g%, an OPE can be developed to include these effects perturbatively (Grinstein &
Pirjol; Beylich, Buchalla, Feldmann)

+ First correction in expansion simply augments C and Co : Buras, Misiak, Miinz,
Pokorski (BMMP) = Grinstein, Pirjol (GP)



Form factors: b — s
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Form factors: b — s
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Form factors: b — s
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B — K form factors

K®sroiBE) = [+ = "B g7 () T ()

(K (k) |50 q,b| B(p)) = m@ ¢*(p+ k) — (mb — m)q]

+ Gold-plated” matrix elements: QCD-stable |1 ) and |£) states

+ QObservables: differential branching fraction dI"/ dg?,
forward /backward asymmetry Arg (zero in SM), and “flat term”
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Bornpuw & B=2Kppu
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http://arxiv.org/abs/1510.02349
http://arxiv.org/abs/1306.0434

B — V form factors
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b—=K*pp
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http://arxiv.org/abs/1310.3887
http://arxiv.org/abs/1403.8044

bBs = ¢ p'u

Expt. measurement from Aaij et al., (LHCb), arXiv:1506.08777
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Bharucha, Straub, Zwicky, arXiv:1503.05534  Update of Horgan et al., arXiv:1310.3887
Altmannshoher & Straub, arXiv:1411.3161

Difference in high g2 SM prediction due in part to: inclusion of low g2 LCSR form
factors, formulation for virtual corrections from O+, O2; also inputs.


http://arxiv.org/abs/1506.08777
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bBs = ¢ p'u
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it to low recoil data (2013)

Bestfitt ¢, — —1.01+06 @€ - 1.2 1.0
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dB/dq29 FL: SS) S49 SS) AFB

+ Bs=> @uu: dB/dg?, F1, Ss
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Horgan, Liu, Meinel, Wingate, PRL 112, arXiv:1310.3887
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Ay > A

WILLIAM DETMOLD and STEFAN MEINEL PHYSICAL REVIEW D 93, 074501 (2016)
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+ Contrary to rare B branching fractions, here the measured data at

low recoil exceed the SM prediction.

Detmold & Meinel, PRD 93 (2016)



Rare s decays




Neutral current K =« decays

+ Recent work by RBC-UKQCD: Xu Feng was due to speak here

+ Long distance contributions important for the decays

Kt srt0 0 R, 2% K gy
+  Amplitude
A () = / Az (7 (p) T [J, (0) Hw ()] | K (K))

+ Example contractions
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FExploratory calculation

+ Correlation functions include contributions from multi-pion states

+ These lead to exponentially growing contributions (when intermediate
energy < Ex) which must be removed
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5 .
2 subtraction methods tested Christ et al., PRD 92 (2015)

52 Approach looks feasible Christ et al., arXiv:1608.07585



Conclusions

+ Matrix elements of short-distance rare-decay operators
+ Baryon decay rate currently spoiling picture of single new Co

+ Progress on matrix elements of nonlocal operators in K sector



