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Outline
● Flavour-changing neutral current B decays are sensitive to 

physics beyond the Standard Model
● Various observables can be constructed to test the SM: rates, 

asymmetries (kinematic, isospin, CP)

– Results can be used to constrain Wilson coefficients
● BaBar collaboration has published many such measurements, 

but still has a few up its sleeve.  Recent results include
– B → K*l+l– : angular asymmetries PRD 93 (2016) 052015 

– B → Kπ+π–γ : photon polarisation PRD 93 (2016) 052013 

– B+→K+τ+τ– : search for rare decay arXiv:1605.09637
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PEPII & BaBar
9.0 GeV e- on 3.1 GeV e+
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424/fb on Υ(4S)
471 M BB pairs
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Angular analysis of B→K*l+l–
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Possible hints of BSM effects seen in previous analyses (e.g. LHCb JHEP 02 (2016) 104)
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Measurements in 5 bins of q2 = m(l+l–)2, with several B+ & B0 decays combined

PRD 93 (2016) 052015 

First angular analysis of 
B+→K*+l+l–
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Angular analysis of B→K*l+l–
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Photon polarisation in B→Kππγ

● Photon polarisation in b→sγ transitions excellent probe for 
physics beyond SM in form of new right-handed currents

● Powerful method from time-dependent asymmetries of B0 (also 
Bs

0) decays

– if photon 100% polarised (~ as in SM), B and B give different final 
states → no interference: S = 0

– if less polarised, interference term appears: S ~ sin(2ψ) sin(Φ) 
● ψ ~ polarisation; Φ ~ CP violation (PRL 79 (1997) 185, PRD71 (2005) 076003)

● Problem to accumulate enough statistics for a sensitive 
measurement

– results from both BaBar and Belle on B0→(KSπ0)K*γ

– desirable to add more final states, e.g.  B0→KSρ0
 γ
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Photon polarisation in B→Kππγ

● Due to width of ρ meson, necessary to determine dilution factor 
– account for contributions from flavour-specific B→K*πγ amplitude

– DKργ = SKργ/SKππγ =  –0.78 +0.19
–0.17 (obtained from B+→K+π+π–γ decays)
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determine D 
from amplitude 
analysis fitting 
m(Kππ) and 

m(Kπ)

PRD 93 (2016) 052013 

separate signal from 
background

Hebinger, Kou and Yu, LAL-15-75

http://publication.lal.in2p3.fr/publicationsLAL15.html


 8

Photon polarisation in B→Kππγ
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Search for B+→K+τ+τ–

● Hints of lepton universality violation in 
both B+→K+l+l– and B→D(*)τ+ν decays

● Obvious interest to look for B+→K+τ+τ– 
but extremely challenging
– requires full event reconstruction

– “tag” B in modes with 

charm(onium) + <6 extra K/π tracks

arXiv:1605.09637
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Search for B+→K+τ+τ–

arXiv:1605.09637
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● Combine discriminating variables 
into neural network to optimally 
separate signal from background

● Apply cut and compare observed 
number of candidates with 
expectation from background

● No excess → set upper limit

peaking 
background

(correct B tag)

combinatorial 
background

signal
(arbitrary

scale)

NN output

First upper limit on this important mode

Sensitivity far from SM expectation of BF ~ 10–7 but 
probes phase space of some models
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Summary
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● BaBar continues to produce important results searching 
for new physics in FCNCs
– B → K*l+l– : angular asymmetries PRD 93 (2016) 052015 

– B → Kπ+π–γ : photon polarisation PRD 93 (2016) 052013 

– B+→K+τ+τ– : search for rare decay arXiv:1605.09637
● many first and world's best measurements
● several novel approaches investigated

● All results statistically limited & consistent with SM
– expect that this work will be pursued by future experiments
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DIRC (PID)
144 quartz bars

11000 PMs

1.5 T solenoid 

EMC
6580 CsI(Tl) crystals

Drift Chamber
40 stereo layers

Instrumented Flux Return
iron / RPCs  (muon / neutral hadrons)

2/6 replaced by LST in 2004
Rest of replacement in 2006

Silicon Vertex Tracker
5 layers, double sided strips

e+ (3.1 GeV)

e- (9 GeV)

BaBar Detector
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Example B→K*l+l– fits (14.21 GeV2 < q2)
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 bin   bin 
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Example B→K*l+l– fits (1 < q2 < 6 GeV2)
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Photon polarisation in B→Kππγ

Tim Gershon
b→sl+l– & b→sγ

PRD 93 (2016) 052013 
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