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Infroduction: w

« Heavy flavor production and triggers at Tevatron

* Quick overview of main Tevatron HF results

Remarks:

— "B physics at Tevatron” is a huge and very rich field for Tevatron experiments: > 140
Run Il papers published till now ! For details, see:

CDF results: http://www-cdf.fnal.gov/physics/new/bottom/bottom.html
DO results: http://www-d0.fnal.gov/Run2Physics/WWW/results/b.html

— Not covered many yet outstanding results on b-production, charm mixing & CPV,
charmed baryons and many B, measurements which gave results comparable to B

factories.

— Focus today is mostly on B, system on which Tevatron opened the way, LHCb now
being the key player.
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Heavy Flavor Physics at Tevatron w

*All B species produced:
B,,B4,Bs,B;,Ap, Eb...

*With production fractions:

fu:fd:fs:fa=4:4:1:1 _
«Acceptance for other B is 20-40% RLCR W

BB B JB* B*x, A,
BUT: o(pp) ~ 100 mb = 103-104 x o(bb) = B have to be selected with specific Triggers

= CDF Runll Preliminary L=65+4 pb'1
the CDF Secondary Vertex Trigger SVT wof D%> Kz s 65 pb-l

| N, = 451000 +1400

*Online (L2) selection of displaced tracks

based on Silicon detector hits.
N B decay
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* b production is very large (~300 Hz @ 1032 cm2 Hz) - trigger on specific decays (w or w/o leptons)
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. B physics triggers at Tevatron } *

Conventional at With SVT trigger (at CDF)
colliders (Run | / D0)

Di-Muon (J/Ap)
Pt(u) > 1.5 GeV

J/y modes down to low
Pt(J/)~0 (Run II)

1-Displaced track +
lepton (e, u)

120 um < L.P.(trk) < 1mm
P.(lepton) > 4 GeV

Semileptonic modes

. Di-Muon Mass COF Preliminary: .mb"

L . : CDF Run Il Prelimi L=1fb"
10 1 fy: 2TM Lﬂg"" CDF Run Il Preliminary 355 pb’’ un T rrelminaty
Rare B § 1600?Bg—>|+VD_S(D;—)¢TC_) . "D - -« data
5 | (2S): 100K BBbar § 1400;‘ N(ID,) = 4355 + 94 —I'bs K — fit
10 Upsilon - > 600}
1© 1200 ® B, > D
pAY - P .
‘ ] ~ satellites
10 - ] = :
| <& A i D 400/~ | combi bkg
\ Y(1S): 18K - » 0 .~
: \ ' C % ¢ { BB’ 5Dnx
10 ‘ - o A, > A7
: S 200 L A2 A
= 4]
2 o: S E S S S U S S o
10 9 1.85 1.90 1.95 2.00 ) .
KKn) (GeV/ 0
0 2 4 mass(KKm) (GeV/c') 5.0 5.5 6.0
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Tevatron detectors w

Central Calorimeter (E H)

Ceptral Muon Central Tracking

Wall Calorimeter (H)
‘ Calorimeter
Plug Calorimeter (E/H)

Forward MuqQn

T MuT Tracking

Forward Calorimeter (E)

Luminosity Monitor

Time of Flight
«dE/dX in COT Vertex betector

e meulawe Silicon

Muons: CMU, CMP, CMX (|n|<1.1) Muons: larger coverage (|n|<1.8)

Electrons: CEM (EM calorimeter) Electrons: liquid argon ECAL
CPR (pre-shower detector)

reversal of central & outer B fields
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l 1 slide Tevatron H.F. results overview w
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In this talk:

* New/updates since last Moriond (end 2012, beginnig 2013):

— CP violation in charm-less B, , decays. (CDF)

— CP violation in B, and B, semi-leptonic decays. (DO)
— Studies on b > s u*u- decays. (CDF)

— Search for B, > u*u- decay. (DO)

« Summary and conclusions

Latest results:

CDF results: http://www—-cdf.fnal.gov/physics/new/bottom/bottom.html
DO results: http://www-d0.fnal.gov/Run2Physics/WWW/results/b.html
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CPV in charm-less b-hadron decays

- Important to improve knowledge of strong interactions

dynamics

- Significant contribution from higher-order (penguin)

transitions provides sensitivity to NP
- Sensitive to CKM angle v

- Unique to Tevatron (CDF) for B, and A, first
observations:
BO

s — K'K", PRL 97, 211802 (2006)

BO, — Knt*, A% — pn-, A% — pK*, PRL 103, 031801 (2009)
and CPV:

Acp(BO% — Katt), Acp(A%, — pr7), Acp(A%, — pK*)
PRL 106, 181802 (2011)
- Most recent results from CDF:
First evidence for B, — w*n- and

bounds on B%? — K*K-

u W

b d,s
W+ J =
d,S g u,d, s
5—4 ~t

u,d, s

Define Aqp in flavor specific final states
(ex.: f = K*r), as:

B(b— f) - B( )

b — Nos — ciNp g
b— f

f
Bb— f)+Bb—f) Nesg+crNg,7

Exploit Tevatron symmetric b-bbar production
Correct for detector effects (cf) using large
yields of identified Kaons and pions from charm
decays.
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. CPV in charmless b-hadron decays

Candidates per 10 MeV/¢2
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15 S
- pK’
0 5.2 5.4 56 58 s
B K'K
m1t+1[‘ [GeV/ CZ] 1000 =§u_|:|g<;gy

Fit yields results:

Displaced vertex trigger (~2% efficient @ pT(B)>4 GeV, |n(B)| < 1.0)
CDF Run Il Preliminary [L dt = 9.30 fb"

dE/dx to construct 'g

‘kaonness’ for positive
and negative particles
k+, k—, (K/t separation

------- Multibody B decays up to 1.50)
[ ] Combinatorial bkg

e ki Bl Kt .
© data ek A% pK
— total D B0, i i

B decays
Combinatorial

bkg

Mode Noos 5 Ni_, 7

BY - K™7~ 6348 4+ 117 5313 + 109 500
B? 5 K—nt 354 +46 560 + 51
A) — pr~ 242 + 24 206 + 23
A) > pK~ 271 +£30 324 + 31

T T T [ T T T T [ T T T T ] T 7T

-0.5 0.0 0.5 1.0
B=@*—-p)/(p*+p)
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* Likelihood-fit to with 3 kin. va

Candidates per 0.5 MeV/c

B CDF Monte Carlo
[ — i
2F o I
0_
: K*n~
-2* i
L .BO—) K v N
4L = dE/dz(K) — dEjda(7)
1 l 1 1 U I TR SN TR SN UM SN SN S S S S S
- 2 0 2 4
Kt
riables (m, B, pro7) + particle ID
2000/~ —ta
L I e KK
r i
1500 [ A% ek
i o
L B 2 KK
= [ SR
1 OOO __ I Multibody B decays
500~
ol

15 20 25 30
[GeV/c]

Pt =PT + P~
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. CPV in charm-less b-hadron decays

><106 .

Invariant K'xt*-mass [GeV/c?]

CP Asymmetries results:

Acp(B—R* ) = (-8.3 £ 1.8 £ 0.3)%
Acp(Bo—RKn*) =(22 £ 7+ 2)%

Ap(NS—=pr) = (77 £3)%
Ap(ANL—PpK) = (-9 £ 8 £ 4)%

. 0.02 T
e of N~ Kn) = 7257239:3445— 3 A(D’~ K'x") = (0832 0.033)% 1
§ i ool Correct for detectpr induced é : 2indt = 2507232 ]
o ;Eina(sgﬂ,-i) : charge asymmetries: Z ool '
§ ,,,,,, 772 D — Kx RS ]
Q — Kz i
5 mga,ﬁws - « Use O(107) D°>Kp sample of
o ] Multibody D decays " r
8 [] Combinatorial backg. I
‘ « Asymmetry corrections O(1%) 001k ’ _
— . . I + Data (5.9 fb™") i
determined with ~0.1% L —Fi ]
] accurac
22 24 y 0028 2 52 2.4

Invariant Kx-mass [GeV/c?]

Competitive measurement for B°.
For B_.° confirm LHCb result with
same resolution.

new CDF =0.22 +-0.07 +- 0.02
LHCDb =0.27 +-0.08 +- 0.02

Strong evidence (4.5 0 ) combining
CDF and LHCb measurements:

Acp(BO—K ) = (24.2 + 5.4)%

http://www-cdf.fnal.gov/physics/new/bottom/120628.blessed-Bhh9fb/cdf10726 acp bhh 9fb public.pdf
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CP Asymmetries in B, and B, mixing

w Vi = * CPV in neutral B mesons oscillations is possible by CKM

s
oflo _ .| — o0 phase @ which can lead to non vanishing CP asymmetry in
Bl f- wot wet 7| Bg CP defined final states (ex.: ag, ).
------ * SM prediction is very small but: NP could enter with
s Vie W b -
B additional phase. \
s F(l_?2(t) —ptX)-T(B)(t) = p~X) _ Al ton & ad(SM) = (—4.8719) x 1074
OTBY() - ptX)+T(BYt) » p=X)  AMg 7T ay(SM) = (21£0.6) x 1077
In 2011, DO published a like-sign di-muon based measurement of A: s B 05 o0m"
« A, for mixture of By and B, (see 2D plane), correct for mixing and for 0% %
detector asymmetry (B field reversal) . 23,)
Nttt _ N B
—_ B M' b _ !\b — iV _ d S S
MB/’/ A=~ aag Gy ———>
i\'b + l'\lb :
* B purity enhanced with impact parameter cut. 68% and 95% C.L. regions
2 109 , 004 | {he measorements with
= L. IP selections
= 108 Surprising result: S .
107 AP (IPs120) = (—0.579 & 0.210 (stat) 4 0.094 (syst))% By
10 ¢ 3-4 sigma inconsistency with SM:

0 0.01 0.2 0.03 101;(():) [cn(:ios - important to independently measure a (B,) and a (B,) 2
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CPV in B, and B, semileptonic decays i

N x10°
(&)
S 30 B? (BY) — u* D v (weighted
2 | DoRunll, 104 b A
- N(D) = 203513 + 1337
+ © s
BS 2> U DS —_— N(D*) = 47965 + 1173
: S 20/ —— Signal Fit
with D_. > &x z 7l
S L ™, P>\ [ N e Background Fit
/h ......
By > uD* L e
- T
i 1 L 1 L | n L L |
1.8 2 2.2
N _ N " M (¢1t;) [GeV/cZ]
ptDg pu— Dy
Measure raw Asymmetry A: A = — ~
wtp; T Nu-pf i
5000

counting uD, yields (weighted for B field reversal)

, A-A
define a, as: a’! = BG
sl osc
F,

’ DO Run I, 10.4 fb™

o
LI —

N(u*D,)-N(uD})/12 MeV/c?

o
_3

where Agg is detector related asym. (K* vs K°) K 1
and Fosc;_is the fraction of uD, candidates from e 22

. S S M (¢°) [GeV/cT]
oscillated Bs (~50%)

—— Signal Fit
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CPV in B semileptonic decays (10.4 i) w

Most precise result on a(B,) consistent with SM: = =

al = [—1.12 £0.74 (stat) £ 0.17 (syst)] %

S

Phys. Rev. Lett. 110, 011801 (2013) -0.02|- —

rrrrrr

° d
BHH B Factory a |
BB AP 1) 68% C.L.
-0.04| = Azl(IP<120) 68% C.L.
Bl Combination
e Standard Model

Also, with equivalent approach ag(B,) in By system: -0.04 002 0 0.02
a
at = [0.68+ 0.45 (stat.) +0.14 (syst.)|% |

Phys. Rev. D 86, 072009 (2012)
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b - s u*u decays

. W N.P.?
o | (5 3 2
I i §_ O {FQ.‘?EE:Q @

- Rare decays with BR ~O(10%) in SM; good probes of NP
- Flavor changing Neutral Currents

- Look for NP in kinematic distributions: differential BR, FB asymmetries, ...

- Various channels available:
B? — K*uu
B* — K uu
B+ N K*+MM
B? — Koyuy,
and also, first observed by CDF:
Bs — QPUU (PRL106,161801 (2011))
Ap — Ay (arxiv:1107.3753)
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' Yields in b - s u*u decays (9.6 fb)

CDF Run Il Preliminary L=9.6fb™

CDF Run Il Preliminary L=9.6fb™

;220_Y|eld 323+24 ‘“§ ' Yield: 288 + 20
*
2B K, 2" BO—KO,
8 1801 -‘}-_)Data]'l K Q 140:_ ~+ Data e
g 15 “sg | & W sl
8 140:* --- Background 8 1000 ! --- Background
© T | i
: S 80
E T L
: S 60
: © B*—K*u*u: 319123 (15.60)
§ 20} B'—KOu*u-: 28820 (15.80)
05152 53 54 55 56 57 5 51 52 53 54 55 56 57 B0— K u*u-: 3218 (4.60)
M(uuK) (GeV/c?) M(uuK™) (GeV/c?) + *S+ i DA+
~  CDFRunll Preliminary L=9.6fb” ~ ~ CDF Run Il Preliminary L=9.6fb" B*—K M M- 246 (4-20)
% 40»;eld-62+9 % 35/ Yield: 51+ 8 Bso—’(PH"'H': 62+9 (8.90‘)
s —® B = A —A 0 +yge
S s S PR e 2w A W g AS—Ap*p: 5147 (7.60)
= e ey
§ 25; --- Background § 20: --- Background
© [ \ © |
T 1 © L
© i T 15¢
S 15 '. S
o i i O 1o
F ! F
f ;
R I N T e TR T Ty
M(upo) (GeVi/c?) M(upA) (GeVic?)
http://www-cdf.fnal.gov/physics/new/bottom/120628.blessed-b2smumu 96 /public b2smumu.pdf
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€D Dirferential BRin b > s u*u decays

002

<;1.8

~ 1.2
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002 2 6

CDF Run Il Preliminary L=9.6fb™
S - AN TR

+ Data B*—>K*u*y-
- —SM

-
T

Ll

468 10121416182022
a2 (GeV?/c?)

CDF Run Il Preliminary L=9.6fb™

- B o'y

+ Data BS_>(I)|J"'N'
—SM

.l‘l..llJH.ll | 1

8 101214 16 18
a2 (GeVZ/c?)

107(GeVZ/c) 1|
o © =
()] (o] —t N

dB/do? [
o ©
N B

w

cUlaNDO WO D
AL =

T

N

dB/do? [107(GeVZc?) ™|
o —r

©
o

CDF Run Il Preliminary L=9.6fb™

B’ K %u*u
-+ Data BO_>K*0”+”'

4

002746 81012141618

q? (GeV?/c?)
CDF Run Il Preliminary L=9.6fb™
A AN
+ Data Ab—>A|.l+|.l'

—SM (B=4.0x10%)
--SM (B=1.95x10%)

b b et b e |

o
o
NF
D

6 8 10121416 18 20
q? (GeV?/c?)

differential BR w.r.t. the
di-muon system @2

Picture overall consistent
with Standard Model

http://www-cdf.fnal.gov/physics/new/bottom/120628.blessed-b2smumu_96/public b2smumu.pdf
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b - s u*u decays properties

* Isospin Asymmetry A;:

() = BUB® — K®Pptum) - BB — KWy ) » from B*>K "y
I = BB S KOt pn) + BB* = KOy ) angular analysis: m—>
_ o CDF Run Il Preliminary L=9. 6fb™
< ] 3 +BosK [Tyl
o : + B Ku'w K* polarization Forward-backward Asymmetry
10
05" 1CDF Run Il Preliminary L=9.6fb™ CDF Run Il Preliminary L=9.6fb
2 [ —— - o 1
e [ :*; - B? - Kurw < |
i 0.8
ST H— e + Data 3
0.5 : — SM 06t 1 24 |
s . 0.4 e u
-1 | : —+
A5F } :T-\_ 02| 7Z+i
_2:1.,|m1...| L L _T— N Z & o
0246 8 10121416182?22 I 0.2 B+—>K wh
r Dat
o2 (GeV?/c?) | 04 —S;a
consistent with SM. i | o8 oo
(LHCDb reported 3o in high g?) 02 46 81012141618 2 4 6 8 101214 16 18
2 202 GeV</c
CDF  —0.29 - 0.28(stat) - 0.06(syst) * (GeVic) * )
LHCb —0. 52+0 99 arXiv:1205.3422 consistent with SM

http://www-cdf.fnal.gov/physics/new/bottom/120628.blessed-b2smumu_96/public b2smumu.pdf
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Search for B.»u*u rare decay

SM contributions: =

elicity suppressed
theoretically very clean
sensitive to FCNC scalars and Z penguins

- In MSSM proportional to (tanf)®
- Probe of the Yukawa interaction (Higgs sector)

— SM prediction
_ -9
(3-54 == O-3O)X10 il time integrated (tacking into account B mixing)
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Events /5 MeV

Normalized Events

— Uu analysis strategy

BS

trig . reco
2 e ey ) )

Measure yield relative
to normalization mode:

7

F P + data
6000[-D, 104 b’ — Full fit

g —-B = Jy K
5000 | e Exponential bkg.
4000: B Partial recon.

2000 )
1000 ~;f7k B\+ —J/y K
R R SN T T W NOTRUT ST RN B
053 52 53 54 55 56
M(uuK) (GeV)
Bs— uu MC
.08 + Data sidebands
s N \‘-7 .
00 2 4 6 8 10 12 14
Dimuon IP significance
3/3/13

J

|

Fragmentation fractions and
BR from PDG

Efficiencies & Acc.
from data & MC

O Many systematics cancel in ratio
m Use PV pointing and u isolation into multivariate discr. (BDT’s)

m Evatlation of physics A& detector backgrounds from SB fit.

® _ > 20: \ -1
€ 0.08- DO 9B uu MC 2 18- DO, 10.4 fb
= 007t - Data sidebands o 160 Expected background
T 0.06- 5 14F 40=15
g 005 § 1o binded: 4.9<m, <5.8
g 004; Lﬁ 10E i\\\tg uu '
Z 0.3t ] \

0.02

0.01- \

% 02 04 06 08 1 Y

Individual muon isolation

- . M(uw) (GeV)
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Search for B»>u*uw decay update (10.4 f>') w

Signal topology: sequential B decay background: double semilep decay background:

e

S %m

N BY — uu MC DO -
+ Data sidebands_

0.05. A [9]1]
Foe Data sidebands
0.04F R

F #t n#

0.031 *‘

0.02" {
p § N
ﬁp} 0.01? ;

p ik ey -O_é\\i P 016
-06 -04 -02 0 02 04 0.6
BDT1 response BDT2 response

Normalized Events
o
o
T
Normalized Events

> 4 Signal region events . .
< 3_55_5 Cc?ntrol rgglon avents After optimized selection expect:
3 3:_B —>unL SMx5 *SM Signal: 1.23 £ 0.13
% _ _p — Background estimate *Background: 4.3 + 1.6
£ 2.5t D@, 10.4 fb” sLimit: BR(Bi—p*y) = 23x10°
u>J 2F
1.5F | — Observed 3 events, limit at 95% CL:
| — - ST BR(B,— 1 *t-) <15 x 10
= 1 H H H | (CDF: 31x10°9)
05 T ; 2*1;_; ,,
2 | ey R N T http://arxiv.org/abs/1301.4507
9 5 515253 54 55 5.6 5.7 58 Submitted to Phys. Rev. D

M(up) (GeV)
- for more details: talk from Michelle Prewitt in Monday YSF
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Summary

3/3/13

Search for NP in CPV and rare decays of the B, meson has been updated, mixing phase @
shows increased consistency with SM.

Many CPV studies performed at Tevatron on B system as well as on B, showing results
comparable to B-factories in terms of precision and also close to first LHC run results form
LHCb.

Search for NP in the B, to uu mode update from DO. Closes the loop on the full Tevatron data
sample. CDF shows slight excess with moderate statistical significance. Competition with LHC
first on rare B decays.

Still more (unexpected?) to come with full TeVatron statistics.

Conclusive remarks:

— Tevatron opened the way to high precision Heavy Flavor physics at collider experiments, both through detector and
trigger strategies and through advanced analysis techniques.

— HF physics at collider has been demonstrated to be fully competitive especially for hadronic modes and very rare
decays. Ex. B mixing, B to uu, charm physics. Weak points are decays involving neutrals (¥, y) in the final state.

— We are (almost) at the end of our physics program but are leaving a rich legacy on HF physics to LHCb and B factory
which are taking over. For the time being enjoy though competition!

Thank you !

Sandro De Cecco - Uni. Paris VI & VII, LPNHE IN2P3/CNRS
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b- s I'l status

# of evis BaBar Belle CDF LHCb
2012 2009 2011 2011/12
471 M BB 605 fo 9.6 b~ 1fo—!
B — K*0¢¢ | 137 + 44T | 247 +547 | 288+ 20 | 900 + 34
Bt — K*t+ ¢ 24 + 6 /6 £ 16
Bt — Kt 153+ 417 | 162+ 38T | 319+ 23 | 1232 + 40
B — K2t 32+8 60 + 19
Bs — ¢t 62 + 9 /77 +£10
Bs — up emerging
Ny — N 51 +7
Bt — nt w limit 25 +7

3/3/13

Sandro De Cecco -

@ CP-averaged results

@ vetoed g2 region
around J/v and ¢’
resonances

@ T unknown mixture of
BY and B~

Babar arXiv:1204.3933
Belle arXiv:0904.0770

CDF arXiv:1107.3753 + 1108.0695
+ ICHEP 2012

LHCb LHCb-CONF-2012-008
(-003, -006),
arXiv:1205.3422 + 1209.4284
+1210.4492 + 1211.2674
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N(uD) / (4 MeV/c?)

N(u*D ) - N(uw'D*) / (4 MeV/c?)

Asymmetry (%)

CPV in B, semileptonic decays (10.4 i)

x10°
80F
B DO Run II, 10.4 fb™
f
: i d
. VAR ag = [0.68+0.45 (stat.) £ 0.14 (syst.)|%
0% et ‘\
::5 T Phys. Rev. D 86, 072009 (2012)
of B?, > uD*
- a )
P67 175 18 16 18 1s 2 205 o 0.02 Y T T
M(Kzn) (GeV/c?) i
S0 : DO Run ii, 10.4 b - i
400 : = i
3002 ‘\‘vv 1“3
ST it | j - = -
H " s ] I
100 :
TG Lo ok b
AL L L
.200: ]
-300E j -0.02— —
S P PSP PSP APPSR FE DO a®
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. M(Knr) (GeV/c?) EEEEE New WA &
2— DO Run II, 10.4 b u A:'(IP>120) 68% C.L.
: l 0.04 = A;’,(Iszo) 68% C.L.
- | - Combination i
G; '{'+ ! ® Standard Model e ==
i+ A- A -0.04 -0.02 0 0.02
- d
2 —Fge” x &g ay
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CP As ymmetnes in B 4 mlxmg status:

new DO semileptonic

B

S
-0.02

-0.04]

SM

[ ]ooa

[ INewwAd,

[ ]AuP, ) 68% C.L.
[ ]AuP, 40 68% C.L.
- Combination

® Standard Model

-0.04

2002

new DO semileptonic
+ DO like sign dimuon
combination BO

-0.04

3/3/13

o

-0.02—

[ ]posg

[ INewwad

[ ]AuP_,)68%ClL.
[ ]AP,,)68%CL.
- Combination

® Standard Model

-0.04

002 0

70.02

a

-0.04

-0.02—

-0.04

I

\

B

new DO semileptonic
vs DO like sign dimuon

I__—_I Do a:l

[ I NewwAd

(B A:,(IP>‘ 50 68% C.L.
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- Combination

® Standard Model

T

-0.04

2002

LHCDb B result

| Do aj,
[ INewwAd,
[z A;(le) 68% C.L.
[ ]AP_,)68%C.L.
- Combination

® Standard Model

-0.04

2002

B’
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Bs>u*w search with 9.7 fb"' @ CDF

3/3/13

1CC 070<v, <0987 | 0987<v, <0987 0.987 <v,, <0.995 v, >0.995

#J"E'ﬁm 4. + o

JCF 070<v, <097 | 0987 <v, <0987 0.987 <v, < 0.995 v, > 0.995

-
=]

|
|

[41]
1

Background

B isignal (SMx4.1) |

ﬂ-lllll 1| | W\ [

5322 5370 5418 5322 5370 5418 5322 5370 5418 5322 5370 5418

m,, (MeV/c?)
Prob. of a background fluctuation become 0.94% (7.1% for bkg+SM signal), was
0.27%/1.9%
Considering two highest bin only p-value are 2.1% (22.4% for bkg+SM)
Two sided bound: 0.22 X 10-8 <Br< 3.0 X 10-8 @ 90% C.L. [Br(Bs— p*u) =

UL 95% (90%) C.L.using CL, is 3.1x 108 (2.7 x 10°8)
Sandro De Cecco - Uni. Paris VI & VII, LPNHE IN2P3/CNRS

Candidates per 24 MeV/c?
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B.»>u*u decay search status

BR(B, —uu)

SM Prediction
DO (2010, 6.1 fb™)
CDF (2011, 10 fb™) ‘
ATLAS (2012,2.4 fb")
CMS (2612, 4.9 fb™)
LéHb (2012, 1 fb™)
'LCHb/ATLAS Combo (2012)
| CDF (2013, 10 fb™)
LCHb (2012, 2.1 fb") Evidence
| DO (2013, 10.4 fb™)

—

lllllllllllllllllllllllllllll

0 10 20 30 40 50 60
x 107 @ 95% CL
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CP Violation in B, — J/¥® status: |DED

B > f
S \Es/ Y d(fp)

b 1.0fo” + CDF 9.6fb "+ D@ 8fb~ +ATLAS

49fp

|IIII|IIII|IIII|IIII-L

T, =T | I |
' DO HFAG
\

68% CL contours
(Alog L = 1.15)

\ 1. LHCb
e ,iCombined
l‘ d" / ‘|| s\\\
 CDF . sM :
; ATLAS

IIII|IIII|IIII|IIIIIIIIIT

= [T T 11
<J-]-
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SM

S, =-sin(¢,)

=0.041 £0.01
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