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including	  CPV	  results	   

Bs	  Life(me,	  B+	  F-‐B	  Asymmetry, 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(see	  Tuesday	  CDF	  Direct	  CPV	  results)	  
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Bs	  LifeGme

• Test	  theoreGcal	  predicGons	  
– Heavy Quark Expansion: τ(Bs0)/τ(Bd0) = 1.00 ± 0.01  

Phys. Rev. D 70, 094031!
–  … most recent, Lattice inputs:    = 1.001 ± 0.002  

Lenz review, arXiv:1405.3601!
–Need for understanding of complex Bs0 mixed system!

• Target

– Lifetimes of Bd0 and B+ measured to < 1% precision 

at B-factories

– Updating latest DØ measurement (precision 3.7%) 

with full data set (0.4 → 10.4 fb-1)
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Bs	  LifeGme

• Bs0	  	  lifeGme	  depends	  on	  final	  state!	  
– Δms	  =	  BsH	  −	  BsL	  Mixing,	  mass	  eigenstates…	  
– ΔΓs	  	  	  =	  ΓsL	  −	  ΓsH	  	  	  …	  with	  different	  lifetimes	  
– ΔΓs	  	  	  =	  ΓsCP-‐even	  −	  ΓsCP-‐odd	  if	  no	  CP	  violation	  	  

• LifeGmes	  	  
– Bs0	  →	  J/Ψf0(980)	  	  	  Pure	  CP-‐odd,	  Only	  single	  lifeGme,	  ΓsCP-‐odd,	  ΓsH	  

– Bs0	  →	  K+	  K−	  	  	  	  	  	  	  	  	  	  	  	  	  Pure	  CP-‐even,	  	  	  ΓsCP-‐even,	  ΓsL	  

– Bs0	  →	  Ds−μ+ν	  	  	  	  	  	  	  	  	  	  Flavour	  specific,	  50%	  CP-‐even,	  CP-‐odd	  at	  t=0	  
– Bs0	  →	  J/Ψφ	  	  	  	  	  	  	  	  	  	  	  	  complicated	  mix	  of	  CP-‐even	  and	  -‐odd,	  	  	  	  	  	  	  	  	   
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  complex	  analysis	  to	  extract.

3
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Bs	  ReconstrucGon

• Reconstruct	  Bs0	  using	  Ds−	    
with	  oppositely	  charged	  muon.	  	  

• Single	  and	  dimuon	  triggers	  
– No	  lifeGme	  based	  triggers	  	  

!
!
!
!
!
• KinemaGc	  Requirements	  
– μ±	  with	  pT	  >	  1.5	  GeV	  and	  ptot	  >	  3.0	  GeV	  
– 𝜙:	  K±	  with	  pT	  >	  1.0	  GeV	  and	  1.08	  ≤	  m(KK)	  ≤	  1.32	  GeV	  
– Ds:	  π±	  with	  pT	  >	  0.7	  GeV	  and	  1.6	  ≤	  m(𝜙π)	  ≤	  2.3	  GeV	  
– Bs:	  2.5	  ≤	  m(μDs)	  ≤	  5.5	  GeV 5

K+

K-
Φ

π-

μ+νμ

BsPrimary	

Vertex



Bs	  ReconstrucGon
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Likelihood

• fsig	  from	  Ds	  mass	  fit,	  	  𝓕bckg	  Mass	  sidebands	  and	  WS	  signal.	  	  
• LifeGme	  models:	  convolved	  exponenGals, 

cc	  :	  Gaussians,	  combinatorial:	  mulGple	  exponenGals
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• Use	  Bd	  →	  D−μ+νX	  
peak	  fit	  for	  ratio	  
R	  =	  τ(Bs0)fs/τ(Bd0)



Bs	  LifeGme
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DØ

DØ working on 

Stay tuned!

Pure CP-odd
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R	  Van	  Kooten

D0 Note 6442-CONF

⌧
�
B0

s

�
fs
= 1.479± 0.010± 0.021 ps

Measurement precision
  better than previous 
    world average

DØ working on 

Stay tuned!

Pure CP-odd

http://www-d0.fnal.gov/Run2Physics/WWW/results/prelim/B/B64


Bs	  LifeGme
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R	  Van	  Kooten

D0 Note 6442-CONF

Dordei	  (Tuesday)
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Stay tuned!
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Conclusions

Conclusions

• Combination of all LHCb results shows very nice agreement!

• Consistent with SM prediction ��SM
s = 0.087 ± 0.021 ps

-1 [A. Lenz and U. Nierste, arXiv:1102.4274]
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F. Dordei (Heidelberg University) Lifetime measurements in B-decays 09-09-2014 20 / 21

http://www-d0.fnal.gov/Run2Physics/WWW/results/prelim/B/B64


B±	  F-‐B	  Asymmetry

11

• Forward-‐backward	  asymmetry	  may	  probe	  for	  new	  physics.	  
• D0	  uses	  B±→J/ΨK±	  to	  probe	  asymmetry	  of	  b-‐quarks.	  	  

!
!
!
!
!
!

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Forward:	  b-‐quark	  in	  same	  direcGon	  as	  proton 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  anG-‐b	  	  	  	  	  in	  same	  direcGon	  as	  anG-‐proton
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• An	  unbinned	  maximum	  likelihood	  fit	  is	  used	  to	  extract	  the	  
number	  of	  B	  meson	  decays	  in	  each	  category.	  

• Unblinded	  projecGons:	  D0	  Note	  6441-‐CONF	  
!
!
!
!
!
!
!

• Correct	  for	  F-‐B	  reconstrucGon	  asymmetries,	  muon	  and	  kaons	  
using	  weights:	  	  Acorr	  =	  -‐0.06%.

http://www-d0.fnal.gov/Run2Physics/WWW/results/prelim/B/B63/
http://www-d0.fnal.gov/Run2Physics/WWW/results/prelim/B/B63/


B±	  F-‐B	  Asymmetry

• Comparison	  with	  MC@NLO	  
!
!
!
!
!
!
!
!

• Theory	  systemaGcs	  to	  come:	  different	  PDFs,	  renorm.	  scale.	  etc.13
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Direct	  CPV	  in	  Ds±	  →	  𝜙π±	  &	    
D±	  →	  K∓π±π±

• MoGvaGon:	  
– Direct	  CP	  violaGon	  can	  occur	  if	  tree	  and	  loop	  (penguin)	  
can	  interfere	  with	  different	  strong	  and	  weak	  phases	  

– No	  CP	  violaGon	  is	  expected	  in	  decay	  Ds±	  →	  𝜙π±	    
and	  D±	  →	  K∓π±π±	  (all	  process	  have	  same	  weak	  phase)	  

– Non-‐zero	  value	  implies	  new	  physics	  
• MoGvaGon	  
– Assume	  zero-‐CPV	  in	  many	  other	  analyses:	  	  
!
!

• e.g.	  Experimentally	  measure 
14

  asymmetry measurements/tests:
e.g.:

CPV in mixing Production asymmetry (LHCb)

Experimentally:



Direct	  CPV	  in	  Ds±	  →	  𝜙π±
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Sum:

PRL 112, 111804 (2014)
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22

Phys. Rev. Lett. 112, 111804 (2014)

   
Dominant kaon charge
asymmetry ~cancels! small

PRL 112, 111804 (2014)

• Use	  similar	  techniques	  for	  CP	  asymmetries	  as	  other	  DØ	  analyses

http://link.aps.org/doi/10.1103/PhysRevLett.112.111804


Direct	  CPV	  in	  D±	  →	  K∓π±π±
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NEW	  	  arXiv:/1408.6848	  PRD-‐RC
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• Same	  methodology	  as	  Ds±	  →	  𝜙π±	  	  (correction	  for	  unmatched	  K)  

http://arxiv.org/abs/1408.6848
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Measure via

Correct for backgrounds, fraction from b's

CP violation in mixing:

Direct semileptonic 
decay

Neutral B meson oscillation
and then semileptonic decay

Mix

Mostly background

Inclusive single muons
Constrain backg.

Reduce syst.

Asymmetry is a linear combination semileptonic charge asymmetries of 

;

and

13



Dimuon:	  2011	  Result

• 9.0	  |–1	  →	  10.4	  |–1	  
• More	  detailed	  study	  of	  asymmetry	   

dependence	  on	  impact	  parameter	   
(IP)	  on	  each	  muon	  

• More	  detailed	  study	  of	  asymmetry	   
dependence	  on	  muon	  (pT,	  η)	  

• Another	  cross	  check	  using	   
independent	  alternaGve	  way	  to	   
measure	  background	  

• AddiGonal	  CP-‐violaGng	  process  
	  included	  to	  interpret	  result	  	   
CPV	  in	  interference	  of	  decays	  w/	  and	  w/o	  mixing	  &	  special	  decay	  class 18

PRD 84 052007 (2011)
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IP Sample Muon IP (μm)
IP=1 0-50
IP=2 50-120
IP=3 120-3000

More	  backgrounds	  due	  to	  K→μ,π→μ	  which	  	  
result	  in	  an	  asymmetry	  since	  σ(K⁻N)	  >	  σ(K⁺N)

02 October 2013 G.Borissov, Matter-Antimatter differences using muons 28 

Asymmetry aCP 

•  Raw asymmetry is  
large for IP=1 sample  

•  Background asymmetry 
 cancels it 

•  aCP is consistent with  
zero for all IP samples 

(IP)(IP)(IP) bkgCP aaa −=

Sample a (%) abkg (%) aCP (%) 

All IP +0.670±0.002 +0.702±0.042 −0.032±0.042±0.061 

IP=1 +0.930±0.003 +0.954±0.053 −0.024±0.053±0.075 

IP=2 +0.277±0.006 +0.259±0.027 +0.018±0.028±0.024 

IP=3 −0.049±0.005 −0.001±0.023 −0.048±0.024±0.011 

Similar	  result	  if	  bin	  in	  (η,	  pT)	  	  
where	  there	  are	  27	  independent	  bins

Blue	  
independent	  analysis

aCP	  =	  araw	  -‐	  adet
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IP Sample Muon IP (μm)
IP=1 0-50
IP=2 50-120
IP=3 120-3000

DØ, 10.4 fb-1 (b)

-0.6 -0.4 -0.2 0
Asymmetry (%)

A  CP        All IP

A  CP        IP1,IP2=11

A  CP        IP1,IP2=12

A  CP        IP1,IP2=13

A  CP        IP1,IP2=22

A  CP        IP1,IP2=23

A  CP        IP1,IP2=33

SM

Phys. Rev. D 89, 012002 (2014)

ACP	  =	  (-‐0.235	  ±	  0.064	  ±	  0.055)%	  

Using	  same	  sign	  	  
dimuons

3.6σ	  deviation	  from	  SM

PRD 87, 074020 (2013)	




Dimuon	  Charge	  	  
Asymmetry

• InterpretaGon	  &	  results	  
– FracGonal	  mix	  of	  Bs	  and	    
Bd	  in	  each	  IP	  bin	  and	   
ACP	  proporGonal	  to	  ΔΓd

22
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s X
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dimuon asymmetry
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95% CL
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as sl

3.0σ	  deviation	  from	  SM	  of	  three	  values

Result	  consistent	  with	  D0	   
measurements	  of	  assl	  and	  adsl

Phys. Rev. D 89, 012002 (2014)
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• InterpretaGon	  &	  results	  
– SensiGve	  to	  ΔΓd/Γd	  
– Fix	  to	  WA	  ΔΓd/Γd	  =	  0.015	  
– DeviaGon	  now	  only	  1.9σ

23

Phys. Rev. D 89, 012002 (2014)
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Semi-‐Leptonic	  CPV	  WA

242.9σ	  deviation	  from	  SM	  
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• DØ	  has	  a	  well	  understood	  detector	  &	  dataset	  
with	  well	  developed	  analysis	  techniques.	  	  
– small	  levels	  of	  pile-‐up	  
– p−anG-‐p	  CP	  symmetric	  iniGal	  state	  
– regular	  flipping	  of	  magnet	  polariGes	  

• SGll	  producing	  results	  that	  are	  complimentary	  
to	  the	  LHC	  in	  niche	  areas.	  
– new	  tests	  of	  CPV	  and	  FB	  asymmetries	  
– Leaving	  Dimuon	  charge	  asymmetry	  puzzle	  
• New	  Physics	  	  
• Is	  ΔΓd/Γd	  the	  soluGon?	  	  



Backup	  Slides
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Search	  for	  X(4140)

• B⁺	  →	  J/ψφK⁺:	  	  	  	  resonance	  	  X(4140)	  →	  J/ψφ	  
– Standard	  quark	  model	  does	  not	  predict	  a	  state	  at	  this	  mass	  
– Decay	  suggests	  cc,	  but	  mass	  is	  above	  open	  charm	  threshold	  

• Reconstruct	  B⁺	  →	  J/ψφK⁺	  (where	  J/ψ→μμ	  and	  φ→KK)	  
– veto	  ψ(2S)	  and	  check	  for	   
J/ψ	  +	  K	  or	  π	  structures	  	  

– Fit	  for	  B⁺	  yield	  in	  bins	   
of	  M(J/ψKK)
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Search	  for	  X(4140)

• Evidence	  for	  	  X(4140)	  
at	  3.1σ
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• Status	  
• First	  evidence	  at	  CDF	  (Y(4140))	  at	  3.8σ	    
No	  evidence	  at	  Belle	  γγ	  →	  J/ψφ	  in	  but	  higher	  mass	  state	  reported	   
No	  evidence	  at	  LHCb  
Evidence	  at	  CMS	  at	  >5σ

Phys. Rev. D 84, 012004 (2014)

http://link.aps.org/doi/10.1103/PhysRevD.89.012004


Backup	  Bs	  LifeGme
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Bs	  ReconstrucGon
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Reconstruct a 
with a correct-sign muon
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Bs	  LifeGme	  SystemaGcs

31

Decay length resolution
Replace double-Gaussian model with single + exponential tails

Combinatorial Background
Use single samples (each of mass side-bands, wrong-sign)

Non-Combinatorial Background
Vary composition within uncertainties

Detector Alignment
Use different silicon microvertex detector alignment
  files with sensors moved within uncertainties

Signal fraction
Varied within uncertainties from mass fit, different mass models

K factors
Use different MC, vary composition and relevant lifetimes 
  within uncertainties



SystemaGcs
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Uncertainty source � B0
s (µm) � B0 (µm) D R

Resolution Model 0.7 2.1 0.003
Combinatorial Background Model 5.0 4.9 0.001

K-factor determination 1.6 1.3 0.006
Non-Combinatorial Background 2.6 2.0 0.001

Signal Fraction 1.0 1.8 0.002
Alignment of the detector 2.0 2.0 0.000

Total 6.3 6.4 0.007
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B±	  F-‐B	  Asymmetry

• CorrelaGon	  between	  parent	  b-‐quark	  and	  reconstructed	  B	  
meson	  from	  MC@NLO.	  About	  80%	  of	  the	  Gme,	  the	  B	  meson	  
tracks	  the	  parent	  b-‐quark.	  
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 Marj Corcoran, ICHEP 14

Forward-backward asymmetry in B±→J/Ψ K±

Correlation between parent b-quark and reconstructed B meson
from MC@NLO.  About 80% of the time, the B meson tracks the parent 
b-quark. 



B±	  F-‐B	  Asymmetry
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BDT Variations 0.14%
Fit Variations 0.080%

Polarity Weighting 0.0001%

Detector Asymmetries 0.058%

Systematic 0.17%

Statistical 0.41%

Total 0.44%



B±	  F-‐B	  Asymmetry
• Detector	  Asymmetry
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Table 3
AP (%) shown as a function of both y and pT.

pT (GeV) y

2.0–3.0 3.0–3.5 3.5–4.5

2.0–6.5 0.2 ± 0.5 −0.7 ± 0.5 −0.9 ± 0.4
6.5–8.5 −0.3 ± 0.4 0.1 ± 0.5 −1.2 ± 0.5
8.5–25.0 0.2 ± 0.3 −0.3 ± 0.5 −1.0 ± 0.8

tion asymmetry AP is (−0.20 ± 0.34)%, and (−0.45 ± 0.28)%, for
magnet up and magnet down samples, respectively. The errors are
statistical only. Averaging the two results, giving equal weight to
each to cancel any residual systematic biases, gives

AP = (−0.33 ± 0.13 ± 0.18 ± 0.10)%,

where the first uncertainty is statistical from the D±
s yields, the

second statistical due to the error on the efficiency ratio and the
third systematic. The systematic uncertainty on AP has several con-
tributions. Uncertainties due the background shape in the D±

s mass
fit are evaluated using a higher order polynomial function, that
gives a 0.06% change. Statistical uncertainty on MC efficiency adds
0.06%. Constraining the signal shapes of the D+

s and D−
s to be the

same makes a 0.04% difference. Possible changes in detector ac-
ceptance during magnet up and magnet down data taking periods
are estimated to contribute 0.03%. The systematic uncertainty from
the pion efficiency ratio contributes 0.02%. Differences in the mo-
mentum distributions of K − and K + that arise from interference
with an S-wave component under the φ peak can introduce a false
asymmetry [11]. For our relatively high momentum D±

s mesons
this is a 0.02% effect. Contamination from b decays causes a negli-
gible effect. Adding all sources in quadrature, the overall systematic
uncertainty on AP is estimated to be 0.10%.

5. Conclusions

We have developed a method using partially and fully recon-
structed D∗± decays to measure the relative detection efficiencies
of positively and negatively charged pions as a function of mo-
mentum. Applying this method to D±

s mesons produced directly
in pp collisions, i.e. not including those from decays of b hadrons,
we measure the overall production asymmetry in the rapidity re-
gion 2.0 to 4.5, and pT > 2 GeV as

AP = σ (D+
s ) − σ (D−

s )

σ (D+
s ) + σ (D−

s )
= (−0.33 ± 0.22 ± 0.10)%. (3)

The asymmetry is consistent with being independent of pT, and
also consistent with being independent of y, although there is a
trend towards smaller AP values at more central rapidity. These
measurements are consistent with theoretical expectations [3,4],
provide significant constraints on models of D±

s production, and
can be used as input for CP violation measurements.
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Appendix A. Fitting functions for partial reconstruction

The signal probability density function (PDF) is given by:

fsig(#mprt) = feff(#mprt) · BG(#mprt;σl,σr,µ), where

BG(#mprt) =
{ σl

σl+σr
G(#mprt;µ,σl) if #mprt !µ,

σr
σl+σr

G(#mprt;µ,σr) if #mprt > µ.
(4)

G(#mprt;µ,σ ) is a Gaussian function with mean µ and width σ ,
and BG(#mprt) is a bifurcated Gaussian function. The efficiency
function feff(#mprt) is defined as:

feff(#mprt) =
{ |a(#mprt−#m0)|N

1+|a(#mprt−#m0)|N if #mprt − #m0 " 0,

0 if #mprt − #m0 < 0,
(5)

where a, N , and #m0 are fit parameters. The resolution function
(the bifurcated Gaussian function) is multiplied by the efficiency
function feff(#mprt) in order to account for the “turn-off” be-
haviour of the quantity #mprt near the threshold (pion mass).
There are in total six shape parameters in this signal PDF which
are left to vary in the fit.

The background PDF is taken as a threshold function with the
inclusion of extra components to obtain a good description of the
WS combinations. It is defined similarly:

fbkg(#mprt) = f ∗(#mprt) ·
(
c2#m2

prt + c1#mprt + 1
)

− f1 · BG(#mprt) + f2 · G(#mprt), (6)

f ∗(#mprt) =
[
1 − exp

(
−

(
#mprt − #mp

0

)
/cp

)]
· a

#mprt/#mp
0

p

+ bp
(
#mprt/#mp

0 − 1
)
. (7)

The parameters used in the background functions BG and G are
different than the ones used in the signal functions. There are in
total 11 shape parameters in the background PDF that are deter-
mined by the fit. We also fit using f ∗(#mprt) as the background
PDF alone to estimate the systematic uncertainty on the efficiency
ratio.

Appendix B. Fitting functions for full reconstruction

The signal PDF is defined as:

fsig(#mfull)

= f1G(#mfull;µ1,σ1) + f2G(#mfull;µ2,σ2)

+ (1 − f1 − f2) fstudent(#mfull;#m0,νl,νh,σave, δσ ), (8)

where G(#mfull) is a Gaussian function defined in Appendix A, and
fstudent(#mfull) is obtained from the Student’s t-distribution

f (t) = Γ (ν/2 + 1/2)

Γ (ν/2)
√

νπ
·
(

1 + t2

ν

)(−ν/2−1/2)

, (9)

where Γ is the Gamma function. We define t = (#mfull − #m0)/σ
with #m0 and σ the mean and width. In order to obtain the asym-
metric t-function, the width parameter σ and number of degrees
of freedom ν are allowed to be different for the high and low sides
of #mfull. Widths for high and low sides of #mfull are then defined
as: σh = σave + δσ , and σl = σave − δσ , and ν parameters for high
and low sides are denoted as νh and νl , respectively. The bifurcated
Student’s t-function can then be defined as:

Physics Letters B 713 (2012) 186–195	
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Additional Source of CPV in Like-Sign Dimuons

 Borissov, Hoeneisen, arXiv:1303.0175v1 [hep-ex],
   Understanding the like-sign dimuon charge asymmetry in pp(bar) collisions

 e.g.,

but due to interference between mixing and decay in B system:

     additional

Mix



Dimuon	  Charge	  	  
Asymmetry

• Average	  of	  all	  three	  D0	  
semi-‐leptonic	  charge	  
asymmetries

38

Phys. Rev. D 89, 012002 (2014)

-0.04

-0.02

0

0.02

-0.04 -0.02 0 0.02

SM

DØ, 10.4 fb-1

6Kd/Kd = 0.0150
   (WA, ±0.0180)

Standard Model

DØ B0Aµ+D(*)-X

DØ BsAµ+D-
s X

Central value from
dimuon asymmetry

68% CL

95% CL

ad
sl

as sl

3.1σ	  deviation	  from	  SM	  



Semi-‐Leptonic	  CPV	  WA
• Direct	  Measurements	  of	  adsl	  =	  (-‐0.01	  ±	  0.19)%	  

– Previous	  B-‐factory	  results	  HFAG	  arXiv:1207.1158	  (-‐0.59	  ±	  1.06)%*	  

– DØ:	  PRD	  86,	  072009	  (2012)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (+0.68	  ±	  0.47)%	  

– BaBar:	  PRL	  111,	  101802	  (2013)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (+0.06	  ±	  0.38)%	  

– LHCb:	  (L	  Grillo	  Tuesday,	  CKM)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (+0.02	  ±	  0.35)%	  

– BaBar:	  CKM	  Dilepton	  (Cheng,	  Tuesday,	  CKM)	  	  	  	  	  	  	  	  	  (-‐0.39	  ±	  0.40)%	  

• Direct	  Measurements	  of	  assl	  =	  (+0.50	  ±	  0.52)%	  
– DØ:	  PRL	  110,	  011801	  (2013)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (-‐1.12	  ±	  0.76)%	  

– LHCb:	  PLB	  728C	  (2014)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (-‐0.06	  ±	  0.63)%	  

• Direct	  Measurements	  of	  ΔΓd/Γd	  =	  (-‐0.4	  ±	  2.0)%	  
– Previous	  B-‐factory	  results,	  HFAG,	  arXiv:1207.1158	  (+1.15	  ±	  1.80)%  
(Belle,	  BaBar,	  [DELPHI])	  

– LHCb:	  JHEP04(2014)114	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (-‐4.4	  ±	  2.7)%	  

• Dimuon	  Charge	  Asymmetry	  (see	  talk)
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*	  removed	  old  
BaBar	  dilepton


