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¥ CPviolationin B system A

« Contrary to any other system, Biis o Lot ’
strongly mixed;
« Two physical states B (heavy)
and B.- (light) have distinct masses
and lifetimes: é
-+ 4 -4
S uct b
Amg =m, —m_ = 2‘M12‘; M, and 77, are elements of
Al =T, -T,, =~ 2‘112‘(;05(,53; complex mass matrix (M-i I'/2)
of B, system;
I\/|12 .
P = arg(— I, j ¢ - CP violating phase;
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Y Openwindow for New ”“““”%
Physics

 SM model predictsvery small value for CP phase 4.
#(SM)= O(|V ,J*m/m ) ~ 5103 =0.3°
— GIM suppression factor (m2/m,?);

— Additional suppression by |V J* ~A? (A=0.22 - Wolfenstein
parameter);

 New physics contributions can lift these suppressions;

« Small SM value of ¢, smplifies detection of NP
contributions;
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DD i measurement of b JK

e D@ experiment performs the first measurement of ¢, In
different processes:
— From the time dependence of polarization amplitudesin

B.>J/ye

— From thetime-integrated di-muon charge asymmetry:

~ N++_N——
L ONTTENT

— From time-integrated charge asymmetry of B.—uvD . decay:

ot _ N(B, = #'D.X) = N(B, - 4" D,X)
> N(B,—> #'DX)+N(B, » g D.X)
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19 May 2006

i

B.>J/ye

Clean signal selection;

Final state is mostly CP-even state
with small CP-odd contribution;

They produce different angular
distributions of polarization
amplitudes A,, A, (CP-even) and A,
(CP-odd);

Time evolution of these amplitudes
depends on lifetime difference A7,
and CP-violation phase ¢,
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D5 ResultsfromB.o>Jiy ¢ JK

_0.7

Dzero Conferencenote 5144 st ::ﬁ 2006

s oo \
M ost precise direct o
measurement of 47 01F- TR
First measurement of ¢, N
Consistent with the sM *%
prediction: C T T R R WU}

A7=0.10+0.03 pst

4.2 0.005
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Dimuon Charge JK
Asymmetry

« Charge asymmetry of muons from B decays depends
on the CP violation phase:

~ |\|(§—>|+X)—|\|(B—>|-X)_Art
> NB-oI"X)+N(B>1"X) 4m
* Non-zero Ay correspondsto CP violation in mixing;

« The only type of CP violation not observed yet in B
decays,
« At Tevatron, the dimuon charge asymmetry Is
measured - better control of systematics:.
Ao N(b6—>|+|+X)—|\|(bB—>|-|-)=
N(bb > I*I*X)+ N(bb > 1717)
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Y Dimuon eventsin D@ JK

FORWARD
TRACKER (MDTs) MUON

~5 MIn of same sign dimuon
events collected (1 fb?) ;

Excellent muon system with
very low punch-through;
Strong suppression of cosmic
background,;

Regular reversal of magnets
polarities - reduced detector
systematics,
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Results

e The most precise measurement of Ay obtained (DY
conference note 5042).

A, (Dzero) = (-4.4+ 4.0(stat) + 2.8(syst)) x10™°

e Tobecompared with A 9 results from B-factories:
AS (Belle) = (—1.1+ 7.9(stat) + 7.0(syst))x 102

AS (Babar) = (+ 1.6+ 5.4(stat) + 3.8(syst))x 10~

e Both B, and B contribute to the measured Aq (Dzer 0);

« Combination of these results provides important
Information on CP violation in B, system;
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Asymmetry in semileptonic Jk
B, decays
e Ag Scan also be obtained from time-

Integrated charge asymmetry in
semileptonic decays B.—~»uvD ¢

unt N (BS - ﬂ+ DS) —N (BS - u DS) ‘5’.60002_ B! >DuvX  x2ndf = 66.2/45
> 5 - % woof. 1207
N(B,—»> ¢ D)+ N(B,—»> D £ s000/—
(8.2 4B = od s D@ Preliminary
1 )(5 s 1 . #40005—
B 5 1+ Xi ASL - E ASL’ 3000 %** ~27K (uDy) events
X =Amg /Iy >>1 “E
(U.Nierste hep-ph/0406300) ' ' | LT ke

 Large sample of decays B.—>uvD,
with D —oemr was collected by D;
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DO Results mmm%

 Analysis is similar to the measurement of Ay In same
sign dimuon events,

o EXploits the reversal of magnet polarities, which cancels
the detector effects;

* First measurement of Ag S for B, meson (D@ conference
note 5143):

A =(2.45+1.93+0.35)x10°°
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Dz3 Combined valueof Aq S Jk

» Both D@ resultson Ay can be combined together:
— (D@ Conference note 5189);
— Aq 9 valuefrom b-factoriesis used;

AS = %tan(qfs) = —0.0007 + 0.0091

S

Al tan(g,) = AL - Am_=-0.01+£0.16 ps™
(assuming Am_=17.3+0.3ps", CDF)
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Constraintson A7 and ¢, JK

* We havetwo constraints (both from D@) on 47, and ¢,
e From charge asymmetry:

Al tan(g,) = A - Am_=-0.01+£0.16 ps™

 From analysisof B.»>J/hy ¢: ;.

* D 2006
A, = 0.17+0.09+ 0.03 ps™ — sm

¢, = -0.79+0.56+ 0.01 £ 1-s contour AT = AT, x |cos(0)]

\
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DS Conclusions Jk

D@ delivered first ever results on CP violation phase in By
system;
e First measurement of CP phasein B.»Jh o :

A, = 0.17+0.09+0.03ps™
4. = —0.79+ 0.56+ 0.01

 Most precise measurement of charge dimuon asymmetry:

Ay (Dzero) = (-4.4+4.0(stat) + 2.8(syst)) x 107°

e First measurement of Ag S:

A =(2.45+1.93+0.35)x10°°
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Conclusions o JK

e Results on Ay ¢ from B-factories (Babar, Belle, Cleo)
can be combined with Dzero results giving:

A;L = i

Al

S

S

tan(g,) = (-0.7+9.1)x10°°

« Combining all resultstogether we get:

Al =015 ps™; ¢, =—-0.56"0y

 Result on CP phase consistent with SM prediction;
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BACKUP SLIDES
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w LANCABTEFﬂK
Eff ™ = Eff

& B
wr *
Toroid+ 4 Toroid+ >
« Changing magnet polarities
cancel detector effects In
chrge asymmetry of muon P P P p
r(.acor]gructlon; | | Change Eff+ _ Eff-
e Significant reduction in polarities +
systematics achieved:; 12 i
Toroid— »/,. Toroid— »/;
P P P P

19 May 2006 G.Boirssov, Dzero Results on CP violation phase in Bs system 18



7

™% Combination of D@ results JK

Ag In dimuon eventsat Tevatron can be expressed as:

2

A o f,Z,AL +f.Z A 5 Xq _4M | (Grossman, Nir, Raz, hep-ph/0605028,

S F7 +fz. 0 1ex2 T
- ] assuming AG/G<<1)

D@ extracted Ag 9assuming Ag =0;

Rewriting it in general form: A, (Dzero)= AY +£A§L

fdd

Using Ag 9measured at b-factories (Babar, Belle, Cleo) we get:

A3 = (~=7.6+10.2)x10°° (from Dzer odimuon analysis)

Combining it with Ag Sfrom semileptonic decays
Ay = (+24.5+19.3)x 10 (from Dzer o semileptonic B, decays)

WegE: |AS = j—&tan(%) =(-0.6+£9.0)x10°°
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