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Outline

1. Time-dependent CP asymmetries in BO>KO rumty
— PRD 93 052013 (2016)
2. Angular asymmetries in the decays B—>K*[*I-
— PRD 93 052015 (2016)
3. Lepton Universality in B>KI* I
— Update to PRD 86 032012 (2012)
— To be submitted to PRD

e Search for Bt >K*'t*T
— arXiv:1605.09637
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http://journals.aps.org/prd/abstract/10.1103/PhysRevD.93.052013
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.93.052015
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.86.032012
https://arxiv.org/abs/1605.09637
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Plus: blinded analysis, multivariate discriminants, Maximum Likelihood (ML) fits
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Time-dependent CP asymmetries in B>K° wmty

e The V-A structure of the Standard Model (SM) weak interactions yields predominantly left-
handed y in b—sy decays (B >Syg., B DSy 4)-

e Implies mixing-induced CP asymmetry in B->f.,y is small in the SM.

* New Physics (NP) processes with an opposite-helicity y may be possible without
contradicting SM branching fraction predictions

— B(B—>X.y) = (3.43+£0.21+0.07) x 10+ (HFAG)
— B(B—>X.y) =(3.36+0.23) x 10* (SM prediction)

 Some models have a right-handed process comparable in magnitude to left-handed
processes e.g. PRD 49, 5890 (1994); PRL B333, 196 (1994); PRD 49, 5894 (1994)

— Measuring CP asymmetry can provide information on NP.
W «-*-*wf,,'f’vjﬁ

e Some previous results:

— B9->KOp% (Belle PRL101, 251601 (2008)), B°->K° % (BaBar PRD78, 071102 (2008);
Belle PRD74, 111104 (2006): no evidence for NP, CP compatible with SM.

— B*=>K*mr*y: non-zero value (5.20) of photon polarisation (LHCbh PRL 112, 161801
(2014))

4th July 2016 BaBar B-meson studies, Fergus Wilson, STFC/RAL


http://www.slac.stanford.edu/xorg/hfag/rare/2014/radll/btosg.pdf
http://journals.aps.org/prl/abstract/10.1103/PhysRevLett.114.221801

e Time-dependent mixing-induced CP asymmetry parameters S
e Problem 1: background from B°>K™ ity dilutes S
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* Problem 2: not enough B®->KO pY for amplitude analysis
— Perform amplitude analysis of B*->K*rtmt*y to identify resonances and amplitudes A.
— Use isospin relations® to relate B*>K*rrmtty amplitudes to BO>KO rmty.
— Calculate dilution factor from these amplitudes:

_ SKgn*;fy . I[

D, =
Kspr SKgpy J-|:A

— Use ML fit to proper time distribution of B°>K° rm*y to extract C and diluted S:
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— Correct S by dilution factor to produce Sy,

8= Hebinger, Kou and Yu, LAL-15-75
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http://publication.lal.in2p3.fr/publicationsLAL15.html

Results

PRD 93, 052013 (2016)

e B*yield extracted from ML fit to AE, m, and Fisher Discriminant (F).

 Amplitude analysis performed over full Dalitz plane to identify resonances.

* Dilution extracted in optimized region 0.6<m__ <0.9 GeV, m . <0.845 or m

>0.945 GeV.
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http://journals.aps.org/prd/abstract/10.1103/PhysRevD.93.052013

B*=>K*nt*y Amplitudes

120

PRD 93, 052013 (2016)
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BY yield and CP from time-dependent ML fit to (AE, mg, F, At, 0,; Qy,,C)- RD 93, 052013 (2016)
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Results consistent with Belle [PRL 101, 251601 (2008)]
CP asymmetries consistent with zero and SM.

4th July 2016 BaBar B-meson studies, Fergus Wilson, STFC/RAL



Angular analysis of the decays B> K*I*|

PRD 93, 052015 (2016)

g 7 q
Effective Hamiltonian can be expressed via Operator Product Expansion (OPE) in
terms of operators O and calculable Wilson coefficients C.

AGe |/~ 0 0 Ci™ Ane
ViVio 2 CP (1)OP (1) + Y —5-0

J2 P = A

New Physics (NP) can enter via new particles in loops
— Potentially modifies magnitude and phase of SM C
— Probes new couplings and NP at a scale ~few TeV.
— Angular distributions as a function of g2 sensitive to NP
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Presenter
Presentation Notes
B→K*l+l- are flavor-changing neutral currents (FCNC) that are forbidden at tree level and CKM-suppressed at loop level in the Standard Model (SM) via suppressed (g,γ)-penguin or W+W- box diagrams.


Angular analysis of the decays B> K*|*I-

« Extract yield with ML to (mgs, AE, BDT probability)

PRD 93, 052015 (2016)

e The B->K*I*I" angular distribution depends on:
— 0, between K* & B? in K* rest frame

— 0, between I*(I) & B(B) in I*I- rest frame
— ¢ between the di-lepton and Kn planes

* Not enough events for full angular analysis, so integrate over two angles to find
longitudinal polarisation F, and lepton forward-backward asymmetry, A

_ ((11 — (C‘;SFQK) - 2F.(a")cos" 6, +§(1— R (@)sin’ 0,
— HI)=§ﬁ(q2)sin29.+§(1—FL(q2»(1+cos29.)+AFB(q2)cos0. -
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B—>K*I*I-results for bin g2, 1<q%<6 GeV?

PRD 93, 052015 (2016)
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The shaded distributions include signal and background
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2
r, and A, versus g

+ Balle PRD 93, 052015 (2016)
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e F_: BaBar B*->K™I*I (purple) lower than BaBar BO->K™I*|- (red) 2

e F, : BaBar B->KI*I" (blue) agrees with SM except g2, (>30) and g2, (>20)

rs : BaBar B*—>K™I*I" agrees with BaBar BO—>K™I*I-

s : BaBar B—>KI*I" agrees with SM except g2, (>20). Other bins agree with SM and other
experiments.

A
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Presentation Notes
AFB: Other bins agree with SM and other experiments.


F, and A, between 1.0<g%<6.0 GeV?
e 1.0<g’<6.0 GeV?region less susceptible to
theoretical uncertainties e.g. charmonia.

e BaBar F, lower than SM prediction (>30)
* BaBar A ; agrees with SM and experiments.

PRD 93, 052015 (2016)
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Belle: PRL 103, 171801 (2012); LHCb: JHEP 08 (2013) 131; ATLAS: ATLAS-CONF 2013-038 (2013); CDF: PRL 108, 081808 (2012); CMS: PLB 727, 77 (2013)
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Results for P,

PRD 93, 052015 (2016)

* P,less susceptible to theoretical uncertainties
* Between 1.0<q°<6.0 GeV?:P,=0.11+0.10
* In g%, see >2c discrepancy with the SM

SM predictions in lower 3 g2 bins only
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http://journals.aps.org/prd/abstract/10.1103/PhysRevD.93.052015

Lepton Universality in B>KI* I

.. . . . ] . To be submitted to RD
Very similar motivation, selection, and data as previous topic.

Update to PRD 86, 032012 (2012) using new g? range. n B(B— Ku'u)
Combine B and B* decays. “ B(B—Ke'e)
Use 1.0<g%<6.0 GeV?region where theory uncertainties are lowest.

SM prediction R, = 1.0+(0.001-0.01)
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B 10.39 - 2 2
Ry =0.64",5, £0.06 [this result] (1<gq® <6GeV")

R, =0.74"%% +0.06 [BaBar PRD 86, 032012 (2012)]  (0.1<q? <8.1GeV?)
R, =0.745% +0.036 [LHCb PRL 113, 151601 (2014)] (1<q? < 6 GeV?)

Consistent with previous BaBar result, SM and LHCb
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Event
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S~ daughters
missing energy

Search for B* > Kttt

&

. . arXiv:1605.09637
NP coupling could be different to e  or .

Consider only T p*v v, and T">e*v,v, decays.

Fully reconstruct one B
hadronic decays:

— S: DU, DR D, Iy

— X: <=5 kaons+pions

— Constrains direction of signal B decay.
Look for missing energy.
Counting experiment, N_,..

Ny from simulation and data.

— SX through its

tag
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Conclusion

 BaBar continues to produce measurements of
b—>sy transitions:
1. Time-dependent CP asymmetries in B>K% rrmt*y

2. Angular asymmetries in the decays B—>K*|*|- (first
measurement in charged B mode).

3. Lepton Flavour Ratio in B>K |* I
First measurement of for B* >K*ttt

e Results (including any tensions with SM) are
compatible with measurements from other
experiments.

4th July 2016 BaBar B-meson studies, Fergus Wilson, STFC/RAL



	Recent studies of b→sγ transitions with the BaBar detector
	Outline
	BaBar and PEP-II : e+e- →Υ(nS)→BB̄
	Time-dependent CP asymmetries in B0→K0sπ-π+γ
	B0→K0sπ-π+γ Analysis Method
	B+→K+π-π+γ Results
	B+→K+π-π+γ Amplitudes
	B0→K0sπ-π+γ Results
	Angular analysis of the decays B→K*l+l-
	Angular analysis of the decays B→K*l+l-
	B→K*l+l- results for bin q20     1<q2<6 GeV2
	FL and AFB versus q2
	FL and AFB between 1.0<q2<6.0 GeV2
	Results for P2
	Lepton Universality in B→K l+ l-
	Search for B+ →K+𝜏+𝜏-
	Conclusion

