CP violation study In B physics
with LHCDb

Yuehong Xie
(University of Edinburgh)
On behalf of the LHCb Collaboration

Recontres de Moriond
EW session, March 2011

WiV

WLV E
) J
@J
[ -t
R+
€n N ¥

IR

LHCD




Outline

LHCDb physics goals
LHCb detector

Results using 2010 data

— Analysis of B, —J/y¢ and control channels
— First observation of B, —J/yf,

— First observation of B,—K* K™

Conclusions and prospect



(Some) LHCDb physics goals

« LHCb physics objective: search for new
physics (NP) effects in loop-mediated
processes
— CP violation: this talk
— rare decays: talk by Diego Martinez

 Separate probes of CP-violating NP effects in

— box diagrams: B, mixing phase measured using
B. — Jyo, B, —J/yf,

— penguin diagrams: CP asymmetries measured In
B, — ¢¢, B, — K°K™ and B — hh

(direct CP violation in B — hh: talk by Stefano Perazzini in YSF2 session)



LHCDb detector

LHCDb is a single arm forward spectrometer: 1.9 <mn <4.9
Dedicated for study of CP violation and rare B decays:
all B species; large B cross section; efficient, flexible trigger

Features: Mg B

Precise and robust vertexing
and tracking

Good particle identification
(hadron, muon, electron, photon)

About 37 pbt collected at 7 TeV in 2010 run



Probe of NP In B, mixing

i ®p
» Weak phase difference between Bs ~J/ P
Interfering amplitudes: ¢. = ®,,—2®, cp\ /..-},D

* Precise SM prediction ¢.°™ =-0.036+0.002 rad
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dominated by SM contribution could have large NP contribution
« Decay width difference: AI',= ', -T",
« Both ¢.and Al sensitive to NP In B, mixing
« Weakly constrained by experiments °



B. —J/y¢ analysis ingredients

Trigger and select signals and control channels

In a similar way to understand detector effects
— demonstration: measure lifetimes of b-hadron —J/yX

Disentangle polarizations of P—»VV decays

— demonstration: measure polarization parameters in
B, —JyK”

Determine initial flavour of B mesons
— demonstration: measure Amgand Am,

Fit differential rates of initial B, and B,
— first step: untagged analysis of B, —J/y¢
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Selection of b—J/yX

Time unbiased trigger/selection as baseline, complemented
by time-biased trigger to increase statistics

Retain prompt backg

round events (t~0) for time resolution

calibration: ¢, ~ 50 fs
Excellent mass resolutions
Very low background with t>0.3 ps, shown below:

s, =10.7 MeV

B*—J/yK*

G,,.= 8 MeV o= MeV

= T 240
+ LHCb 2 E 4 LHCb S a0 LHCb
i F' Im Y v 700 Prellmmaryr 3 E Preliminary
© = ~ 200 \J§=7TeV Data
8 s00F- 3 180
36 bl |2 wk 36 pbl| 3 wE 36 pb1
. p = s00f- p . E p
C o E E 140
- = - =
g 400: i 120:_
a = =
- 300 100E
£ 80
- 2001~ 60~
C 1oo:_ 40;—
L 3 - 20
e T 53 535 b4 R R ST 53 532 5351536 - e s £ T S e
Jiy K* Invarlant mass (GeV/c?) ’ Jhy K invariant mass (GeVic? g.z 5.25 5.55

_)J /\VK B _) jT m(\];nam mass (GeWcJ



Events /{ 0.25 ps )

o
10 Bt — .I.-""-'._:'K+ LHCE
) Praliminary
) WE = T TeV Detn
o -
' 36 pb
10
1

i LHCh

o Praliminary
(=1 u = T TaV Duln
-4

w

10, 12z 14
Ay K proger lime {ps)

b—J/ X lifetimes (LHcb-conF-2011-001)

Evants/({ 025ps)

LHCB
Preliminary
w7 TaN Data

i

|||||||||| TR | PRI 1 TR A
d z 4 [ [

Events /{ 0.25 ps)

0 400
BY — 1KY

4 B [

LHCB £ .
Praliminary g .'"i.b — .fl.-"t_i'u"'l.
ofE = T Te'd Duln 3
8
g 10 LHCE
E Preliminary

o = T Tav Duln

s

P

]| PR 11 P n
0 ] L] 10 3 3 (3

RR
0

10

10 [F] 14
JAye proper time (ps)

: e Ky proper tine (p=) dipts proper time (ps)
| Channel | LHCbyield | LHCb "lifetime”(*) stat. and sys. (ps) || PDG (ps)
BT — JKT | 6741+ 85 1.689 + 0.022 + 0.047 1.638 + 0.011
B" — J4K*" | 2668 4+ 58 1.512 4+ 0.032 + 0.042 1.525 4 0.009
B” — JKS 838 + 31 1.558 + 0.056 + 0.022 1.525 4+ 0.009
B! — Ji o 570 + 24 1.447 + 0.064 + 0.056 1.477 4+ 0.046
Ab — TN 187 £ 16 1.353 + 0.108 £ 0.035 1.391 14 %2

* All “lifetimes” are fitted with a single exponential



Angular analysis of B, —J/yK*
_u (LHCbh-CONF-2011-002)

« P—VV polarization amplitudes (A,, A;, Av) can be measured in
distribution of transversitiy angles (0, ¢, v)
« Correct for angular efficiency using simulation
« Knr S-wave included £
A2 =0.252 + 0.020 + 0.016
prel_lil_rln(i:r?ary IATIZ =0.178 + 0.020 + 0.017

8. (rad) = 3.02 + 0.10 + 0.07

2
Ay = 0.211 0.0 £ 0.006
Babar A
: 1A | = 02334 0.0104 0.005
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Untagged analysis of B, —>J/\|1<|>
) SLHCb -CONF-2011- 0022

Fix ¢ to zero, and fit LHCb preliminary (36 pb)

T, (psl) |0.679 +0.036 +0.027

0 s
dt‘jcrcf; d¢JiILcii¢= = 10, AT, T, Ams, My (AL Ayl 0..0y) AT (psY) |0.077 +£0.119 +0.021
S | AL 0.528 + 0.040 + 0.028
i%{ M l\ lﬁl%%; ALP 0.263 + 0.056 + 0.014

. H}IWIF” s |9y(rad) 314 £052 013

wiwrwwwiz  CDF note 10206 (5.2 fbl)

I.(ps1) |0.653+0.011 +0.005

AT, (ps 1) | 0.075 £ 0.035 + 0.010

A2 0.524 + 0.013 * 0.015
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Feldman-cousins confidence regions
(LHCb-CONF-2011-002)

| Feldman-Cousins confidence regions |
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No constraints on ¢; can limit AT,

4 ambiguities: reduced to 2 using flavour tagging;

completely resolved using interferences between K*K- P-wave and
S-wave.
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Flavour tagging (LHch-CONF-2011-003)

« [nitial flavour of B can be inferred from
— Opposite Side: products of the other B meson
— Same Side: fragmentation particles associated to signal B

* OS (and SS pion) taggers optimized and calibrated

0S+55-n g (%6) w (%) Ser(%)
B -~ D*~pfv, | 289+0.2 | 34.24+0.8 | 2.87 £0.32
BT — JAKT 23.0+05 | 33.9+1.1 | 2.38 +£0.33
B" — JaK*" 26.1+0.9 | 33.6+51 | 2.82+0.87

B* —»J/yK*

Y: estimated per event mistag
X: calibrated mistag

Fitted to a linear function

« Optimization and calibration of
SS kaon tagger ongoing

R+W W
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Amg, and Am,
(LHCb-CONF-2011-010, LHCb-CONF-2011-005)

B,—»D(K*n~n)m*

.
k- IE -
« o0gf [ OST=SST LHCb preliminary

3 g= ~ T
0.6F- \5=7 TeV, ~35 pb :

0.4F =
a.zf—#‘:"‘i\ 3

of > -
02F | %.#— :
-0.4F =

0.6 =
-0.8F- 3

LHCb: Am = 0.499 + 0.032 + 0.003 ps
World average Am, = 0.507 + 0.005 ps*

LHCb: Am,=17.63 + 0.11 + 0.04 ps!
CDF: Am, = 17.77 +0.10 % 0.07 ps’!
(PRL 97, 242003)

E LHCb preliminary

-
(%]
T T | [

~35 pb! E

Redline: evaluated at
Infinite oscillation frequency

4.6 o significance

Only OST used, g4 =(3.5 £2.1)%
Per event time resolution <c> ~ 40 fs
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 Analysis ongoing

Tagged analysis of B, —»J/yé

« Precision In ¢, will be comparable to the CDF

precision very soon (thanks to factor of 10 better

time resolution in terms of statistical power)

LHCb 36pb+ | CDF 5.2tb~!
B! — J/o 960 6500
Proper time resolution 50 fs 100fs
OS tagging power 2.5+ 0.8% 1.24+0.2%
SS tagging power work ongoing 3.5+ 1.4%

(* also including time biased trigger lines)

L HCb aims to make world’s best measurement of

¢, with data from 2011 run

14



Events/(5 MeV)

12.8 o significance; 111 £14 signals

First observation of B, —J/yf,
LHCb, PLB 698 (2011) 115
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folg

F(BS > Iyl f,>7n'7 _) _ . 25p+0046r02027 | Consistent with prediction
e —-0.032-0.003

F(BgJ —>J/ypp —> K" K—) (S. Stone and L. Zhang, PRD 79, 074024)

CP odd, no need for angular analysis
Good precision to complement B, — J/y¢
Can use f,—KK to resolve sign ambiguity in ¢, (JHEP 0909:074, 2009, Y. Xie et al J°



First observation of B, —K* K™
(and first report in conference)

Mixing-induced and direct CP asymmetries sensitive to NP that
affects weak phases of box and penguin diagrams differently

Using known BR(B, —J/wK*), LHCb measures

B(B? — K*°K*°) = (1.95 + 0.47(stat.) & 0.66(syst.) + 0.29 ( £4/f.)) x 1073

— 22F
c:..>9_ 202— LHCD NS =345+74 LEMS:_ e %3“'35
[ - - gn F {5 Prelimina =
g :zz_ Preliminary 7.37c SlgnlflcanCE -:: Mz_ + \,E:?TWW "Il_n:}_
wn ? \Vs=7TeV 0_153_ T I {» F
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TR 108 060402 0 0204 0608 1 o
= l coso
:?_ l : 11[- w kLH M [H
E ‘ I | lr L ] I I oy lr I I . I [ ] 'l"l'l J‘ll . Ill'l I“':[ ]:I:[ - I||'l' -
0 5000 5200 5400 5600 5800 Parameter Value

m(K'TKn*) (MeVic?) fr=1A* | 034+ 0.19
(A7 |030+0.15
3| 1.56 £ 0.64




Conclusions and prospect

« |LHCDb has produced interesting results using 2010
data and tested the machinery for CP violation study
In B decays
— b-hadron lifetimes
— Polarization parameters of B, —J/wK* and B, —J/y¢
— B, mass difference Am,

— First observation of B, —J/yf, and B, KK
— Direct CP violation in B, —Km

 High precision results from flavour-tagged time-
dependent analyses of B, —J/yd, B, —J/yf, and
B—hh can be expected with 2011 data
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LHCDb operation in 2010 _

| LHCb Integrated Lumi over Fill Number at 3.5 TeV | 2011-02-16 16:25:28

- . Delivared Lumi: 42.15 ; ;
Recorded Lumi: 3766 | N I

CWELoZIW
HV 0.8% DAG 4.9% S SR SUR 41
Deadtime 1.7% :

Intagrated Luminasity (1ipk)
B

Data taking efficiency around 90%
over the year

Largest part of data taken during
last month of running

T

Recorded approximately 37 pb1in
2010 run with all detectors fully
operational

Efficiency (channals)

all sub-detectors >99% efficient

LHC operated at 7 TeV in 2010
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Time resolution

 Fit time distribution including t~0 region

» Prompt background: all tracks from same pp
Interaction: modeled with triple Gaussian

 Fit results are turned into a single indicative
resolution number

o T Pt

Jiy K* proper time (ps) -2 0 2 4 8 8 0
Jhp o proper time (ps)




Lifetime systematics

 Systematic uncertainties are very
conservative and can be largely reduced with
Increased statistics and better understanding
of data and simulation

BT — JKY | BY= JyK*™ | BY = Jipo | BY = JWKY | Ay — JipA
signal mass model 0.001 0.001 0.004 0.015 0.014
background mass model 0.008 0.023 0.004 0.007 0.025
background time model 0.001 0.004 0.002 0.008 0.007
time resolution model 0.005 0.005 0.005 0.005 0.005
momentum scale 0.0008 0.0008 0.0007 0.0008 0.0007
decay length scale 0.0005 0.0005 0.0004 0.0005 0.0004
proper time acceptance 0.046 0.035 0.055 0.009 0.019
Total systematic uncertainty | 0.047 0.042 0.056 0.022 0.035

Table 37: Summary table of systematic uncertainties in the lifetime measurements (ps).
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>

Fitting By —»J/yK*

Signal PDF for the decay By — J/v K*

d4r
dtd()

+1(€2) sin(6 1 — d))[ A (0)[|AL(0)
+ f5(£2) cos & [ Ao (0) [ Ay (0)]
+5(€2) sin 61| Ao(0)[|AL(0)]]

+ for K™~ (K~7") in final state

Terms £;(£2) describe angular dependence of the
amplitudes/interference terms

Also need to account for nonresonant K7 S-wave contribution

= e T [A(Q)A(0)] + H(Q)IA(0)]* + H(Q)|AL(0)
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B, —J/yK* Systematics

Anl® | 1AL d[rad] | d1[rad] | |As|" | ds[rad] | Ta[ps™ ]
proper time acceptance - - - - - - 0.018
data/MC differences 0.008 | 0.006 0.07 0.05 0.006 0.22 0.001
statistical error of acceptance | 0.002 | 0.001 - 0.01 0.001 0.01 0.002
wrong-signal fraction 0.004 | 0.001 - 0.01 0.005 0.01 0.012
background treatment 0.002 | 0.008 0.04 0.01 0.008 0.09 0.032
statistical error of background | 0.008 | 0.005 0.02 0.01 0.005 0.03 0.003
mass model 0.010 | 0.002 0.01 0.01 0.007 0.07 0.015
s-wave treatment 0.001 | 0.013 0.05 0.05 - - 0.002
sum 0.016 | 0.017 0.10 0.07 0.014 0.25 0.042
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Fitting B, —J/yo

» Signal PDF for the decay Bs — J /v ¢

d4r
dtd

Als
5L

e | Ao(0)PA(R) e

Als
5 L

+ A (0)]*2(Q2)e™
AL A(R)e 7
-+ COS CS” |A0(0)HAH(O)|?C5(Q)E_&2

I f:|

» This PDF assumes ¢s = 0, additional terms appear for ¢s # 0
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B. —J/y¢ systematics

Systematic effect

Abs. deviation for parameter

s[ps™'] Als[ps™'] [AL(O) [A(0) &)[rad]

Lifetime resolution 0.0001 - - - -
Angular acceptance - - - 0.0007 -
Acceptance parametrization 0.0002 0.001 0.0017 0.0013 -
Lifetime acceptance 0.0272 0.001 0.0003 0.0002 -

S-wave 0.003 0.003 0.013 0.028 0.13
Background description 0.0002 0.02 0.0016 0.0012 -
Mass model 0.0004 0.004 0.0032 0.0006 -

2 (quadratic) 0.0274 0.0206 0.0136 0.0281 0.13
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B. —J/y¢ likelihood scan

Al', [}}5'J|

0.2

-0.6

-0.8

(LHCb-CONF-2011-002)

[T T T T T T T | E— T T ]
i . o E . 1
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— N . v . o ]
i - L r ) L ]

s =7 TeV, L =36 pb* 'y’ VY a
— roy “ A ' ]
[ / i ,-"l s \ A «._\ ]
— food e, e e VN _
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_— LAY ! FY # ! ]
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» Likelihood scan over the ¢s/Als plane

=
ja¥]
[
| N—

» 68.3%, 90%, 95% and 99% contour shown
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Flavour tagging (LHch-CONF-2011-003

« [nitial flavour of B can be inferred from
— Opposite Side: products of the other B meson
— Same Side: fragmentation particles associated to signal B

« Optimized and calibrated using control channels

R+W

OS+5S-7 £ 1ag (%6) w (%)

Eeff

(%)

B"— D"~ ptuv, 289 +0.2 | 34.24+0.8

2.87 +£0.32

BT — JA/KT 23.0£05 | 339X 11

2.38 + 0.33 Eoff = StagD

B" — I4pK*" 26.1+0.9 | 33.6+5.1

2.82 +0.87

B* —»J/yK*

Y: estimated per event mistag
X: calibrated mistag

Fitted to a linear function

0S combination calibration |

20.6

-LHCb
r Preliminary
[\s=T7 TeV Data

(NI 1 | PRI N AN AN AR O BN AN AN A B B A A I
0 0.1 0.2 0.3 04 0.5 0.6

2

=

— -;—?t-a,g (1 -
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#events / (10.5 MeVic?)

B,—D (K n~)n* for Am

signal.

Systematic uncertainties for opposite side taggers only

— I R — T —— signal.
LHCb preliminary —— D mbkg. L 700 +
1400E 57 7ev, -35 b .H _ g?{iﬂ. E 600 LHCb preliminary Bs>D K bkg.
1200 ’ B,~>D K bkg. “ \s=7 Tev,~35pb" | — comb. bkg.
—— comb. bkg. % 500
1000 _ eum P —— sum
800 g 400
400 200
200= 100
o ! - 0 :
5000 5500 5400 5600 5800
B, mass [MeV/c’] B, mass [MeV/c?]
Systematics
Study A(Amg) [ps~'] | po pr
proper time resolution 0.000 0.000 | 0.00
proper time acceptance 0.003 0.001 | 0.01
variation of n. PDF 0.002 0.004 | 0.15
floating fit parameters - 0.001 | 0.01
double Gaussian mass signal PDF - 0.001 | 0.01
z-scale 0.0005 - -
momentum scale 0.0005 - -
Sum 0.004 0.004 | 0.15

N
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B.—D,(K*K7)(3)n* for Am,

NU T T T T T ® Data mu T T T T T . II.tata _
= 200 LHCB preliminary fitted sig. = LHCh preliminary f!m}d =g
— . 140 el fitted O 7 blig.
g 180 ws=T7TeV —— fitted D_T bkg. g ws=T TeV fitted O p blg.
160 — fitted D p bkg. 120 fitted Dg X bkg.
0 ) n fitted B_—Dr bkg.
— 140 fitted Dq X bkg. ~ 100 fiitted A_—+A,1 bkg.
‘(.E 120 fitted combinatorial blg| E fitted combinatarial bkg.
5 g 8oy
50 35 pb™ S ol
3+ 80 b p s 60
80 40
40
20 20
0 - * 0 ; -
5000 5500 5000 5500
B. mass [MeV/c! B. mass [MeV/c?
N ® Dat o & Data
o 140 firt:d sig. o — it Bl
= LHCDb preliminary —— fitted D x bk = 200 LHCb preliminary — Miiod D kg
@ 120 s=7TeV  fitted D pbkg. 2 180 s=7TeV b
E W itted D p bkg. E N . PitiBd B~ Do bikg.
o fitted D X bkg. w© 160 ittad 4, A e bikg.
~ 100 —— fitted B—Dn bkg. — e TittB0] COMIDINGSDTIAI DG
- X fitted Ag—A m bkg. — 140
‘% 30: e fittedl combinatorial bl:g. ';:'; 120 :
- - -1 E = 100
o B0 —_ >
8 3/spb? BT
40 7 &0
20:— ; 40
E ~ 20
0 0 : :
5000 5500 5000 5200 5400 5800
B, mass [MeV/c?] B, mass [MeV/c7]

29



More on Am,

Systematics

Amplitude scan

SOUrCe Apm.[ps™1
proper time resolution 0.006
proper time resolution model 0.001 = F- T T ! 1
- . Z 1sf  LHCb preliminary M
proper time acceptance function 0.000 = F JE=7TeV n =
fixed parameters floating 0.003 E .1" . =
diff. background shape in mass fit 0.010 05— o —i
phyvs. bkeg mass templates 0.002 2 i ﬂt
variation of 7. and o, PDFs 0.026 - m‘u w '\ =
2-scale 0.018 e P T
momentum scale 0.018 - =
.,..-_\FS (0.002 T 5 0 5 : ' _25
L — ‘ Am, [ps”]
total systematic uncertainties 0.038
LHCb (35 pb) cf. CDF (L fb)
B;—Ds(¢m)n 515125 B,—D.m 4100
B.—D,(K*K)n 338 + 27 B.—D,n partial | 3100
B,—D,mnon-reso | 28327 B,—D.3n 1500
B.—D3n 245 46 semileptonic 61500 30




Remove ambiguity In ¢

_

(5//_50’5J__50’5S —50,(I)S,AFS)<:>

two-fold ambiguity in ¢
(0y =0, m+ 0y —3,,5,— 8, w1 —D,,—AT,)

from B, —J/yd
Including S-wave (J/yf,):
two branches when plotting d8¢-6, versus m(KK)

Blue: simulated dependence
Red: physical solution
Black: mirror solution

The branch falling rapidly across the
T el $(1020 ) resonance mass region
(JHEP 0909:074, 2009, provides the physical solution

Y. Xie et al.)
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Physics in B, —K*K*

b—s penguin process

SM decay amplitude
K0

A(B, — K*K*%) = —VtV,, P, — V& V,, P¢™M

dominated by top loop P, Null test of SM

—_k

O\—2D, =0 =  mixing-induced asymmetry  s|B, - KK °)=o
direct CP asymmetry cls K*OR*O): 0

CKM suppressed up and charm loops P .5'™

controlled using d«<»s channel By —K™K™
(M. Ciuchini, M. Pierini, L. Silvestrini, PRL 100, 031802)

Sensitive to NP that affects weak phases of box and penguin
diagrams differently 32



B, —K*K*0angular distr.

1(61.09, p) = 1 d’T = 1 Agl? cos? fy cos? By +
o I'dcosfy dcostlody I'y
1 1
— fl” |2 ~ sin”® i sin’ (o cos? ©w +
'y 2
1 o 1 .o, o, 9
— |AL]* =sin“#sin® fysin® p +
L'y 2
1 / / . 5‘ 1 o 1 ) ,
E |;—10| ;—1||| -‘:,cnaa:”g\/E sin 2f)1 sin 2f)s cos ©
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BR(B, —»K*0K™0)

J— Jﬁll'r_tl all fFal
B(EE . H..nﬁr..n) _ )"J'L % Bl—K*"K

Egen EEE! [gen ELrt’gﬁseI
Bukeoig=0 % Cgo o0 X Ego geeofgeo
sel /gen

Bo— Jj K+0

JETT

€ trig/sel
Bo—. Jah K0
% i

€ € o, Jjw 0

L

Jn'l' ED_,JINJ K=0

fa

. 9
bt H(IUIS}EU—*“{;"L{?E'D x — X E

fs

B(B" — Jhp K*") of 5.25 x 107%,

A . overall efficiency correction depending on f,
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B — hh

 Sensitive probe of NP In penguin diagrams

d(s) W ds), B

e Observables

— Time-dependent CP asymmetries in By —»ntn -
and B, —K*K*
— Direct CP asymmetries

Acp = (Np_j = No—g)/(Np_7 + Np—y)
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Direct CP violation in By, —Km

Raw CP asymmetry in B> Krn decays: -0.086 £ 0.033  Data-driven correction:

fl.(_jp = :‘1_(_8\-%11 — J"l.D(I{:"T) — Hf].P

- - Wy - -

Vi=T TeV Data

detector asymmetry
A4 = -0.004+0.004

e s s v e production asymmetry
Raw CP asymmetry in B> 7K decays: 0.15 £ 0.19 Ap=-0.025£0.014+0.010

%“ 132— % 18 LHCb i i
i Profeuioary Oscillation factors k
g 1n ------- T E : ket | Channel | x|

i B — Ktz | 0.33

i . _ [ 1 I BY — 7t K~ | 0.015

E, g 2 L T

X ; . k]
a*K invariant mass (GeVic)

) rm'|n'3arhnﬁnss5{{§uv.t§f H F AG
Ace(B® > K7 )=-0.07420.033+0008]  [A [B° > K 7 )=—-0.098°%,
Ap(BS = 77K )=0.15+0.19+0.02 A (BY - 7°K~)=039%0.17




Production asymmetries

» Physical asymmetry is related to raw
asymmetry

Acp = Ag‘?i’ — Ap(Km) —rkAp

N

» Production asymmetry measured in B¥—JhyK*

. N B N B

Ap = — -
P N BT+ N B

A,=-0.025+0.014+0.010

e Factor to take account of oscillation

=

eI cos Amt! =(t)dt
t)

Channel

[ (e71 cosh &F#) =(t)dt

BY — Ktqg™

B“ — gt~
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Detector asymmetries

=

« Use D*—DKK, nr, Kr)m,
and untagged D® — Kr of e :
both magnet polarities to PPl T e s oo
disentangle various ook P
contributions to the raw s oo
asymmetries 0057005 004 005 2007 00T 0001005008004
— D* and D° production S S

asymmetries

— Detector asymmetries World average

K Cp - Channel Acp
— RNOWR L asymmetries D" — KtK- | —0.0016 £ 0.0023
— (negligible for Kn) DY — 7Fx= | 0.0022 £ 0.0021

A, = -0.004+0.004 38



Flavour specific asymmetry

@ Physical asymmetry :
-&rs
3?5 — H tan(tl,:.is)
ag(SM) = (—6.47"%) x 107* | & (SM) = (3.0115) x 107°  [arxiv:1008.1503]

@ Measured asymmetry

q _ T(H-=r(f)
Afs F(f } r(f)

q _af 5;. cos(Amgf) 57 . B\9
Ag(t) =2 — 5 — f + % )aoshiaryiz) T 2 (5) q=s,b

@ Use B — D p*tv and B” — D~ with the same final state K*K—7—pt
— same detector asymmetry o for these modes.

@ Measure the difference between BY and B": AAijd ~ ﬂ

— most of background and production asymmetries also cancel

R. Lambert, CERN-Thesis-2009-001
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