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Motivation and outline

3.1 GeV et
9GeV e

L=1.2x 103 cm—2s-1
[ Ldt~430fb-1 @ Y(4S)+off-resonance (~10%)

This talk is concentrated on
Y measurements
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CP violation studies showed good agreement with See other BaBar talks for more CPV
the SM by now results
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y measurements from B->D®K®

s b _ % 70 Advantages:
Vis . K* Vo,  u D *Only tree decays.
bsC 5 Vi . B+ v < -Largelly unaffected by the New Physics
Bt < DO us K+ | scenarios
; > T U > U +Clear theoretical interpretation

Disadvantages:
-Rare decays and low rg

b—u B*

Related variables (depend on the B meson decay channel): Experimentally not easy to measure.

| Ap_sul| - Vg ~ 0.1 For charged B mesons Tglrj,/s ways to extract the information:
u [ ]
T - —_—

o |Ap—c| ™~ Yy ~ ().3 For neutral B mesons :gglistz

Og strong phase (CP conserving)




v/¢; measurements with GLW

GLW Method
Many D% Modes reconstructed:
CP+:D¢p, - KK ntn™
CP—: D%P_ — KSWO, ng,Kggb
CA:DY -5 Kot

4 observables (3 independent
P:tK+)

Energy substituted mass

Beam-energy difference

):
A, o DBT = Dep K7 - FE

DB~ = Dgp K7) +T
I'(B™ = Dgpy K7) +

Bt = DY, KT)
B* — Dgp KY)

I'(
=92 —
Rop: ['(B+t — DOK+)

T'(B~ — DK ) +
3 unknowns:
Repy = 1+ 1% £2rgcosycosdp

+2rp cosycosodp

Acp+ = 7
CP+

M. Gronau, D. London, D. Wyler, PLB253,483 (1991);
PLB 265, 172 (1991)

Mgg = Elfeam _pzzz AE=E,-E.,,
- signal T | | |
" background oot /\ ]
Typical experimental resolution  Typical experimental resolution
~2.6 MeV/c? [15-20] MeV
spherical ;ég bb
event shape moments
cc angles of thrust axes
Jet-like X_
,..A...‘EA?,.?’.Y...E f,DO

e~ et S SO =
-t :
o~ <Eg flavour
B- T

Information is usually
combined into Fisher
discriminant or Neural Net

proper time interval
non-signal B variables
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GLW method results

i@ BaBar 425 b’ ML fit to {mg, AE, Fisher(event shape variables)}

(467 MBB)

__| CP-even _ | CP-odd

T
o B — DK’

Simultaneous fit to the
subsamples
corresponding to
different D decays

D - K,
D —Klo,

Events / ( 0.01 GeV )
Events / ( 0.01 GeV)
&

vl b b b b b b

Acp,=025£006%002 | £ e :
Acp-=-0.09 £ 0.07 £ 0.02 : o DomE 2
RCP+= 1.18 £ 0.09 £ 0.05 S & :
Rcp-=1.07 £ 0.08 + 0.04 R
.05 0 0.05 AE ?GleV) 0.05 0 0.05 AR (oéleV)
Direct CPV at 3.60 Nep,=477+28 N, =506+26
in B>Dp,K decays !
PRD82:072004,2010
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v/, extraction from the GLW method results

Frequentist interpretation gives:

v mod 180 [° "B
63% CL  [11.3,22.7] [0.24,0.45]
(80.9, 99.1]
[157.3, 168.7]
95% CL [7.0,173.0] [0.06,0.51]
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Large value of r is favored (but large uncertainty: less than 2o from 0)
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v/¢;, measurements with ADS

ADS Method D. Atwood, I. Dunietz, A. Soni,
D% Modes: PRL 78, 3357 (1997).
KT,

Interplay between Doubly-Cabibbo-Suppressed
and Cabibbo allowed D meson decay

\’c,b B+ _;DOK& DO —}f\ Same final

B* /' state
+ 5 DOK + DO —f
\/UbB — DK CA
BT - DK*,D — K'n Same sign
Bt - DK',D — K 7t  Opposite sign

New set of variables:

. _T(K="]K") _ [ opposite sign events yield |
F([K n K" ) same sign events yield |,.

- F([K KT ) [ opposite sign events yield |
I‘([K K" ) same sign events yield s

These variables do not suffer of mutual statistical
correlations.

RT =1r% +1% + 2rgkprpcos(dp + 6p + )
R~ =1r%+1% 4+ 2rgkprpcos(6g + 6p — )

Parameters: Can be measured by
c o BaBar (and others
{Y7 r87 68} ( )
_ |Acsl

External Inputs: 'D = ﬁ
{rp; 85 Ko} s

f A, A, M2 gy

Ao P dm 1 4, [ dm

Sy _

350 F
kD(D—>K7T):1 b Do
~ 250 26
g 200 M 30 q
k,and &, can be % ol BestFi
measqred at charm % 100f CLEOC,
factories using the sof arXivi1001.1840
Quantum-Correlated 0 B bttt
Measurements 0 0.1 0.2 0304 05 06 070809 1
ko (KTTTT9)
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ADS results (D>K1r)

4 BaBar 425 fb- B~ — DK~ BT — DK™
opposite side opposite side
(467MBB) ) S -
14 (a) :‘; (@ J
PRD82:072006,2010 | | + o
3 E i3 | 3
B DO D K i Bl LR
2 =T 2= TP FHHL T T AL
SimUItaneOUS ﬂt to mES and NN (based on 9._2£.L21 52*2{52.3;24 52;5;»55:57 S58595 35 83 54;222 $535.345.355265.37 5«23:‘5{2{3
Event shape and tagging variables) for both |~ - Mes (GeV/e) o o
decay chains. S S . (d) ]
Bt — D*K™ results: 2 g
> > 15F
D} oK Dy K “ .
RS (1072) 05 £ 08 0.9 + 1.6 s

RO (107%) 3.7+ 1.8 1.9 + 2.3
R~ =(02£06+02)x1072 RT =(2.240.9+0.3) x 102

These measurements B« /717 = ST rg o= (9575 1)%, §=
allowed us to 1 = (06t te
reconstruct rsand L. 'B = (9.6Z51)%. o
gamma \ _~ Thiscanbe oo; N\ .\

W e ar e w03 e e nterpreted as a limit e R e

rs<16% @ 90% C.L.




ADS results (D>Kmrmr)

_'% BaBar 431 fb-" —
. - .
b/ (474 MBB) full fit ™= signal

msm continuum === BB === BBpeak

PRD84:012002,2011

Opposite Sign events (~20 events)

New result with the = ' Pos e mes>5.27 MeVIc?
= (=) E 3
reprocessed data. =l % % %} 3 <200F =
> I E
] % o)1= L Ul i el g TS R A F Y R U kg —z s 1002— —z
BaBaris the only 2 I i 5
experiment for a 0 . . . . 0t - :
moment touse amin  °>* > 2 30 & Fisher
the ADS chain
Same Sign events (~2000 events)
Simultaneous fitto 2300 1 8 sormevie
Mes and Fisher g oo 1 S300F E
(based on event = %2002— =
shape and tagging E 100 3 4 1005_ _
variables) for both A E I i
decay Chalns. 2 522 5.24 5.26 mEs (SG%,%//CZ) -2 0 Fisher




ADS results (D>Kmrmr)

, 10°
Fit R* R- 2 off
0
+1.0*10-3 c
PDF , 1.1*10-3 g -
-1.8*10 > o.s_
same sign peaking bkg 2104 5*10+4 g L
+0 +0 © |
- . : o 04
opposite sign peaking bkg -3.6*10° -3.6*103 o I
u =
Data-MC difference 6*104 6*104 L
0.2
BR uncertainties 2*10+4 6*104 i
Efficiency ratio 1*10 4*104 . A
T PRI AT SR S S N NN ST S
os <-> ss crossfeed 1%10- 4*104 % 01 02 03 04 05
Total +1.2*10° | +1.6*103 re(Knn)
ota -4.1*1073 -3.9%103

This measurement allows us to put a limit

rs<14% at 90% probability, thus, making

Rt = (5 +12 -|-2) % 1072 the results competitive with the channels
without 10

We measured:

R = (1275 12) x 1072 | | |
This channel is less precise for gamma
measurements (subject to lower kp)

Statistical errors dominate over systematical ones
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Conclusions

CP violation in B decays from BaBar:

— The structure of SM is well confirmed by the experiment
— Several analyses completed recently
— The results are being updated to the full (and reprocessed) data sample

— Some results with more then 3 sigma evidence are obtained in gamma sector.

— More information in other BaBar talks.
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BaBar detector and recorded luminosity
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