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Measurement of φs using B0
s → J/ψπ+π−
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1. CP violating phase φs in B0
s → J/ψπ+π−

B0
s B0

sWW

b

s̄ b̄

st

t̄

Vtb V ∗
ts

V ∗
ts Vtb

Mixing: φM = 2arg(VtbV∗ts)

B0
s

J/ψ

π+π−

W

b

s̄

s̄

c

c̄

s

Vcb

V ∗
cs

Decay: φD = arg(VcbV∗cs)

φs = φM − 2φD ⇒ φs
SM
= −2arg

(
−

VcbV∗cs

VtbV∗ts

)
= −2βs = −37.6+0.8

−0.7 mrad
[1]

IThe phase φs is predicted very precisely in the Standard Model
(SM).
Iφs is a probe for New Physics (NP) if new particles contribute to

the box diagrams.
IThe B0

s → J/ψπ+π− decay is dominated by the CP-odd
component which contributes >97.7% at 95% C.L.[2]. This allows
to determine the decay width of the heavy B0

s mass eigenstate, ΓH.

2. Flavour tagging
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I It is essential to determine the initial flavour of each B0
s meson

I Final states of B0
s self conjugated

I B0
s flavour can oscillate with time

IThe flavour tagging algorithms provide: decision on the flavour of
B candidates (tag) and calibrated mistag probability of B
candidates

3. LHCb Run-I results of φs with B0
s → J/ψπ+π−
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Fit projections of m(π+π−) and helicity angles[3].
Red: signal candidates; Black: background component; Blue : total fits.

ITime-dependent amplitude analysis using 3 fb−1 Run-I data :

φs = 70 ± 68 ± 8 mrad

ICombined result including B0
s → J/ψφ(1020)[4] and

B0
s → J/ψK+K−[5] measurements:

φs = 1 ± 37 mrad

4. Measurement of φs with B0
s → J/ψπ+π− using Run-II data

ITime-dependent amplitude[6] analysis using 1.9 fb−1 data collected by LHCb
during 2015 and 2016 .
IDetection effect modelling:
IDecay time resolution is determined with prompt J/ψ samples : 40.9 fs
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IDecay time acceptance is estimated with B0 → J/ψK∗0 sample using εB0
s

data(t) = εB0

data(t) ×
ε

B0
s

MC(t)

εB0
MC(t)

I Flavour tagging power: 4.37±0.46 %
IAngular and mπ+π− efficiencies vary by about ± 10%

IPreliminary results: fit projections of m(π+π−) and helicity angles
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I φs and ΓH are still blinded
IExpected precision to be improved by 8%

5. Prospects
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[7]

ICurrent combined result is compatible with SM predictions, but there’s still
room for NP.
ILHCb sensitivity with phase-2 upgrade expected to be < 3 mrad.
IMeasurement of φs using B0

s → J/ψK+K− with Run-II data is also ongoing.

Stay tuned for more Run-II results!
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