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As usual: overall agreement within errors
Since a while: tension between Vub and sin2β
More recently: εK larger than what expected by 
the fit Guadagnoli&Buras, recent lattice inputs)

SM fit and Bd sector
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The Bs sector
Situation more confusing (and interesting)
Two measurements show some deviation from SM
Other measurements are OK, but with very large errors
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FIG. 1: Standard Model prediction for βs (top-left), ACH

(top-right), As
SL (bottom-left), and Ad

SL (bottom-right), de-
termined using the other constraints of the UT fit. The red
(yellow) region corresponds to the 68% (95%) credibility in-
terval.

Observable UTfit Prediction Measurement Compatibility

βs 0.0188 ± 0.0007 0.42 ± 0.18 U 2.3σ

1.10 ± 0.18

ACH (−8.4 ± 2.4)10−5 (−9.6 ± 2.9)10−3 3.2σ

Ad
SL (−34.2 ± 8.8)10−5 (−0.5 ± 5.6)10−3 0.1σ

As
SL (1.6 ± 0.4)10−5 (−2.3 ± 9.3)10−3 0.2σ

TABLE I:

=
〈Bs|H full

eff |B̄s〉

〈Bs|HSM
eff |B̄s〉

, (3)

where H full
eff is the effective Hamiltonian generated

by both SM and NP, while HSM
eff only contains SM

contributions. The angle βs is defined as βs =
arg(−(VtsV ∗

tb)/(VcsV ∗

cb)) and it equals 0.018 ± 0.001 in
the SM.1

We use the following experimental input: the CDF
measurement of ∆ms [15], the semileptonic asymme-
try in Bs decays As

SL [16], the dimuon charge asymme-
try Aµµ

SL from DØ [17] and CDF [18], the measurement
of the Bs lifetime from flavour-specific final states [19],
the two-dimensional likelihood ratio for ∆Γs and φs =
2(βs−φBs

) from the time-dependent tagged angular anal-

1 We are using the usual CKM phase convention in which VcsV ∗

cb
is real to a very good approximation.
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FIG. 2: Compatibility between the experimental determina-
tion and the UT fit prediction of βs (top-left), ACH (top-
right), As

SL (bottom-left), and Ad
SL (bottom-right). For βs

the star represents the SM prediction and the color coding
gives the compatibility to the CDF determination (in num-
ber of sigmas). For the other plots, the cross represent the
experimental determination, the color coding giving the com-
patibility to the SM prediction.

Observable UTfit Result Compatibility

CBd
0.96 ± 0.17 0.3

φBd
(−2.6 ± 1.8)o 1.4σ

CBs
0.96 ± 0.14 0.3

φBs
(−67 ± 8)o U 3.3σ

(−22 ± 8)o

TABLE II: Determination of the New Physics parameters
from the UT fit analysis beyond the Standard Model.

ysis of Bs → J/ψφ decays by CDF [20] and the correlated
constraints on Γs, ∆Γs and φs from the same analysis
performed by DØ [21]. For the latter, since the com-
plete likelihood is not available yet, we start from the
results of the 7-variable fit in the free-φs case from Ta-
ble I of ref. [21]. We implement the 7 × 7 correlation
matrix and integrate over the strong phases and decay
amplitudes to obtain the reduced 3 × 3 correlation ma-
trix used in our analysis. In the DØ analysis, the twofold
ambiguity inherent in the measurement (φs → π − φs,
∆Γs → −∆Γs, cos δ1,2 → − cos δ1,2) for arbitrary strong
phases was removed using a value for cos δ1,2 derived from
the BaBar analysis of Bd → J/ΨK∗ using SU(3). How-
ever, the strong phases in Bd → J/ΨK∗ and Bs → J/Ψφ
cannot be exactly related in the SU(3) limit due to the
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FIG. 1: Standard Model prediction for βs (top-left), ACH

(top-right), As
SL (bottom-left), and Ad

SL (bottom-right), de-
termined using the other constraints of the UT fit. The red
(yellow) region corresponds to the 68% (95%) credibility in-
terval.

Observable UTfit Prediction Measurement Compatibility

βs 0.0188 ± 0.0007 0.42 ± 0.18 U 2.3σ

1.10 ± 0.18

ACH (−8.4 ± 2.4)10−5 (−9.6 ± 2.9)10−3 3.2σ

Ad
SL (−34.2 ± 8.8)10−5 (−0.5 ± 5.6)10−3 0.1σ

As
SL (1.6 ± 0.4)10−5 (−2.3 ± 9.3)10−3 0.2σ

TABLE I:

=
〈Bs|H full

eff |B̄s〉

〈Bs|HSM
eff |B̄s〉

, (3)

where H full
eff is the effective Hamiltonian generated

by both SM and NP, while HSM
eff only contains SM

contributions. The angle βs is defined as βs =
arg(−(VtsV ∗

tb)/(VcsV ∗

cb)) and it equals 0.018 ± 0.001 in
the SM.1

We use the following experimental input: the CDF
measurement of ∆ms [15], the semileptonic asymme-
try in Bs decays As

SL [16], the dimuon charge asymme-
try Aµµ

SL from DØ [17] and CDF [18], the measurement
of the Bs lifetime from flavour-specific final states [19],
the two-dimensional likelihood ratio for ∆Γs and φs =
2(βs−φBs

) from the time-dependent tagged angular anal-

1 We are using the usual CKM phase convention in which VcsV ∗

cb
is real to a very good approximation.
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FIG. 2: Compatibility between the experimental determina-
tion and the UT fit prediction of βs (top-left), ACH (top-
right), As

SL (bottom-left), and Ad
SL (bottom-right). For βs

the star represents the SM prediction and the color coding
gives the compatibility to the CDF determination (in num-
ber of sigmas). For the other plots, the cross represent the
experimental determination, the color coding giving the com-
patibility to the SM prediction.

Observable UTfit Result Compatibility

CBd
0.96 ± 0.17 0.3

φBd
(−2.6 ± 1.8)o 1.4σ

CBs
0.96 ± 0.14 0.3

φBs
(−67 ± 8)o U 3.3σ

(−22 ± 8)o

TABLE II: Determination of the New Physics parameters
from the UT fit analysis beyond the Standard Model.

ysis of Bs → J/ψφ decays by CDF [20] and the correlated
constraints on Γs, ∆Γs and φs from the same analysis
performed by DØ [21]. For the latter, since the com-
plete likelihood is not available yet, we start from the
results of the 7-variable fit in the free-φs case from Ta-
ble I of ref. [21]. We implement the 7 × 7 correlation
matrix and integrate over the strong phases and decay
amplitudes to obtain the reduced 3 × 3 correlation ma-
trix used in our analysis. In the DØ analysis, the twofold
ambiguity inherent in the measurement (φs → π − φs,
∆Γs → −∆Γs, cos δ1,2 → − cos δ1,2) for arbitrary strong
phases was removed using a value for cos δ1,2 derived from
the BaBar analysis of Bd → J/ΨK∗ using SU(3). How-
ever, the strong phases in Bd → J/ΨK∗ and Bs → J/Ψφ
cannot be exactly related in the SU(3) limit due to the
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FIG. 1: Standard Model prediction for βs (top-left), ACH

(top-right), As
SL (bottom-left), and Ad

SL (bottom-right), de-
termined using the other constraints of the UT fit. The red
(yellow) region corresponds to the 68% (95%) credibility in-
terval.

Observable UTfit Prediction Measurement Compatibility

βs 0.0188 ± 0.0007 0.42 ± 0.18 U 2.3σ

1.10 ± 0.18

ACH (−8.4 ± 2.4)10−5 (−9.6 ± 2.9)10−3 3.2σ

Ad
SL (−34.2 ± 8.8)10−5 (−0.5 ± 5.6)10−3 0.1σ

As
SL (1.6 ± 0.4)10−5 (−2.3 ± 9.3)10−3 0.2σ

TABLE I:

=
〈Bs|H full

eff |B̄s〉

〈Bs|HSM
eff |B̄s〉

, (3)

where H full
eff is the effective Hamiltonian generated

by both SM and NP, while HSM
eff only contains SM

contributions. The angle βs is defined as βs =
arg(−(VtsV ∗

tb)/(VcsV ∗

cb)) and it equals 0.018 ± 0.001 in
the SM.1

We use the following experimental input: the CDF
measurement of ∆ms [15], the semileptonic asymme-
try in Bs decays As

SL [16], the dimuon charge asymme-
try Aµµ

SL from DØ [17] and CDF [18], the measurement
of the Bs lifetime from flavour-specific final states [19],
the two-dimensional likelihood ratio for ∆Γs and φs =
2(βs−φBs

) from the time-dependent tagged angular anal-

1 We are using the usual CKM phase convention in which VcsV ∗

cb
is real to a very good approximation.
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FIG. 2: Compatibility between the experimental determina-
tion and the UT fit prediction of βs (top-left), ACH (top-
right), As

SL (bottom-left), and Ad
SL (bottom-right). For βs

the star represents the SM prediction and the color coding
gives the compatibility to the CDF determination (in num-
ber of sigmas). For the other plots, the cross represent the
experimental determination, the color coding giving the com-
patibility to the SM prediction.

Observable UTfit Result Compatibility

CBd
0.96 ± 0.17 0.3

φBd
(−2.6 ± 1.8)o 1.4σ

CBs
0.96 ± 0.14 0.3

φBs
(−67 ± 8)o U 3.3σ

(−22 ± 8)o

TABLE II: Determination of the New Physics parameters
from the UT fit analysis beyond the Standard Model.

ysis of Bs → J/ψφ decays by CDF [20] and the correlated
constraints on Γs, ∆Γs and φs from the same analysis
performed by DØ [21]. For the latter, since the com-
plete likelihood is not available yet, we start from the
results of the 7-variable fit in the free-φs case from Ta-
ble I of ref. [21]. We implement the 7 × 7 correlation
matrix and integrate over the strong phases and decay
amplitudes to obtain the reduced 3 × 3 correlation ma-
trix used in our analysis. In the DØ analysis, the twofold
ambiguity inherent in the measurement (φs → π − φs,
∆Γs → −∆Γs, cos δ1,2 → − cos δ1,2) for arbitrary strong
phases was removed using a value for cos δ1,2 derived from
the BaBar analysis of Bd → J/ΨK∗ using SU(3). How-
ever, the strong phases in Bd → J/ΨK∗ and Bs → J/Ψφ
cannot be exactly related in the SU(3) limit due to the
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- NP improves the fit agreement only marginally
- Indeed, one cannot reproduce the dimuon 
asymmetry within our hypotheses (no NP at 
tree level)
- A factor-three enhancement in ΔΓ is needed

Aμμ Still problematic
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FIG. 1: Standard Model prediction for βs (top-left), ACH

(top-right), As
SL (bottom-left), and Ad

SL (bottom-right), de-
termined using the other constraints of the UT fit. The red
(yellow) region corresponds to the 68% (95%) credibility in-
terval.

Observable UTfit Prediction Measurement Compatibility

βs 0.0188 ± 0.0007 0.42 ± 0.18 U 2.3σ

1.10 ± 0.18

ACH (−8.4 ± 2.4)10−5 (−9.6 ± 2.9)10−3 3.2σ

Ad
SL (−34.2 ± 8.8)10−5 (−0.5 ± 5.6)10−3 0.1σ

As
SL (1.6 ± 0.4)10−5 (−2.3 ± 9.3)10−3 0.2σ

TABLE I:

=
〈Bs|H full

eff |B̄s〉

〈Bs|HSM
eff |B̄s〉

, (3)

where H full
eff is the effective Hamiltonian generated

by both SM and NP, while HSM
eff only contains SM

contributions. The angle βs is defined as βs =
arg(−(VtsV ∗

tb)/(VcsV ∗

cb)) and it equals 0.018 ± 0.001 in
the SM.1

We use the following experimental input: the CDF
measurement of ∆ms [15], the semileptonic asymme-
try in Bs decays As

SL [16], the dimuon charge asymme-
try Aµµ

SL from DØ [17] and CDF [18], the measurement
of the Bs lifetime from flavour-specific final states [19],
the two-dimensional likelihood ratio for ∆Γs and φs =
2(βs−φBs

) from the time-dependent tagged angular anal-

1 We are using the usual CKM phase convention in which VcsV ∗

cb
is real to a very good approximation.
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FIG. 2: Compatibility between the experimental determina-
tion and the UT fit prediction of βs (top-left), ACH (top-
right), As

SL (bottom-left), and Ad
SL (bottom-right). For βs

the star represents the SM prediction and the color coding
gives the compatibility to the CDF determination (in num-
ber of sigmas). For the other plots, the cross represent the
experimental determination, the color coding giving the com-
patibility to the SM prediction.

Observable UTfit Result Compatibility

CBd
0.96 ± 0.17 0.3

φBd
(−2.6 ± 1.8)o 1.4σ

CBs
0.96 ± 0.14 0.3

φBs
(−67 ± 8)o U 3.3σ

(−22 ± 8)o

TABLE II: Determination of the New Physics parameters
from the UT fit analysis beyond the Standard Model.

ysis of Bs → J/ψφ decays by CDF [20] and the correlated
constraints on Γs, ∆Γs and φs from the same analysis
performed by DØ [21]. For the latter, since the com-
plete likelihood is not available yet, we start from the
results of the 7-variable fit in the free-φs case from Ta-
ble I of ref. [21]. We implement the 7 × 7 correlation
matrix and integrate over the strong phases and decay
amplitudes to obtain the reduced 3 × 3 correlation ma-
trix used in our analysis. In the DØ analysis, the twofold
ambiguity inherent in the measurement (φs → π − φs,
∆Γs → −∆Γs, cos δ1,2 → − cos δ1,2) for arbitrary strong
phases was removed using a value for cos δ1,2 derived from
the BaBar analysis of Bd → J/ΨK∗ using SU(3). How-
ever, the strong phases in Bd → J/ΨK∗ and Bs → J/Ψφ
cannot be exactly related in the SU(3) limit due to the

problem
still

there
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Open possibilities

• Experimental issue (statistic? systematic?)

• Our assumption does not hold: NP at tree level 
affects ΔΓ

• The calculation of  ΔΓ in the Standard Model is 
off by a factor three

• This is a NP effect, but not related to B physics 
(analysis does not tag the initial state)
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