TEVATRON: THE LAST ROUND
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Search for New Physics in Bs Mixing

B'— = J/WK% Bi—= J/¥¢

N T

N B’ N Bg/
= sin(ZB) = sin(ZBs) l
s Vis T ou thé — > g g >
Dominant top quark contribution s NP ¢ 5
W+ " wW— V.
S C
s b=V 3 (: p Ve 3 7 - V., - C
| Fts ¥
i & i FA - CP violation phase g, in SMis predicted
[pﬂ] RLE 2
V. V| £ to be very small, O(A9)
00 (L0) - New physics particles running in the
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6§M = arg(—Vis V5 /Ves Vi) &~ 0.02| large g => clear indication of New Physics

Bs->J/We is golden mode, but additional experimental complications:
J/Pd: a mix of CP-even and CP-odd eigenstates, treat them separately
B, oscillates ~ 35 times faster than B°

sin23~0.7, sin2f3, expected about 20 times smaller



B, — J/WY® Decays B

J/V
- Extremely physics rich decay mode u_
- Can measure lifetime, decay width Bg ) K-
difference A/"and CP violating phase 2,
— = O':—::—_ (I)
- Decay of B, (spin 0) to J/W¥ (spin 1) and @ (s p Kt

angular momentum final states:
L =0 (s-wave), 2 (d-wave) — CP even ( = short lived or light B, if no CPV )

L =1 (p-wave) — CP odd (= long lived or heavy B, if no CPV )

- Three decay angles / = (6,4, y) describe
N?,. directions of final decay products
K ut o KK

J/W rest frame ) |
O® rest frame



CURRENT ANALYSIS OUTLINE
Reconstruct Bs—J/y(—p+pu-) (—K+K-)
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DIMUONS TRIGGER

NN SELECTION

Simultaneous mass, angular, time dependent, flavour tagged fit:
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N.B. All based on quantities directly derived from data!!
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RESULTS and 2011 PROSPECTS

CDF Run Il Preliminary L=521b

Flavour tagged fit with sin2fs set to O (i.e. SM)

l PDG value: 7, = 1.47J_r8:g§$ PS

cts = 458.6 + 7.5 (stat.) & 3.6 (syst.) pm

Al' = 0.075£0.035 (stat.) = 0.01 (syst.) ps~'
|A(0)]* = 0.231+0.014 (stat) +0.015 (syst.)
|40(0)]* = 0.524 £ 0.013 (stat) +0.015 (syst.)

¢, = 2.95+0.64 (stat) = 0.07 (syst.)
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P-value for SM point: 44%

(0.8c dev.)

[0.02,0.52]U[1.08,1.55] 68% C.L.
[-0.13,0.68]U[0.89,m/2]U

[-17/2, -1.44] 95% C.L.
Prospects for 2011.:

- Doubling the statistics on dimuons data

- Add new data from other processes and triggers

World’s more precise single measurement of Bs
lifetime and decay width difference

- Agreement with SM expectation increases with
higher statistics

- B, and Al'allowed parameter space greatly
reduced




Evolution of the Results with increased data set

- Agreement with SM expectation increases with higher statistics

- B and AI" allowed parameter space greatly reduced

sub-optimal PID and tagging
~3150 signal events

Initial result released at the end

of 2007, ~2000 signal events With improved analysis

~6500 signal events
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fMixing phase — results & prospects

. D@ 2.8~ with preliminary systematics
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Results in 2009
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fMixing phase — results & prospects
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Dimuon charge asymmetry & CPV
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N,** (N,~~) — number of
same-sign u*u* (1= uo)
events from B—uX decay

« Both B, and B, contribute in AP, at Tevatron :

A> =(0.506+0.043)a +(0.494+0.043)a;

_

B, contribution

_~

B, contribution

- ady is the charge asymmetry of "wrong sign" semileptonic B, (q = d,s)
and is related to CP violating phase

decays

a0 _ F(§q0 —)/fX)—F(BS —>u X)
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SM prediction

« SM predicts very smaII values of ¢, and AP
g =—0.091% oz

o> =0.0042+0.0014

0SM = (-2.372%)x 107
A. Lenz, U. Nierste, J. High Energy Phys. 0706, 072 (2007)

— These values are below current experimental sensitivity

* New physics contribution can significantly change these
values 6, =M +g\*

6. =4 +4°

Non-zero A°;, would indicate the presence of new physics
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SM ~ - ASM __ .o Vo VIV V)
Q= arg (— T )'*'4X703 and ﬁs = dlg(— ts t}i/ cs (_:Z) ~ 0.02

12
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m Measurement strategy

« Measure two raw asymmetries (include p's from all sources):

raw dimuon charge asymmetry raw inclusive muon charge asymmetry
AN H)-NEw) o = ) —n(y)
N (& ")+ N(u ) n(u")+n(y)
= (0.564+0.053)% =(0.955£0.003)%

« Both asymmetries contain contributions from AP and
detector-related background asymmetries

A=K A + Ay, a=kA] +ay,
— contribution from AP to a is strongly suppressed by k=0.041+0.003

» Determine background contributions A, and a,,, using data
with minimal input from simulation

« Exploit the correlation of background content in raw
asymmetries to reduce the uncertainty on AP




Evidence for an anomalous like-sign charge

asyvmimpetrsy
A’ =(—0.957+0.251 (stat) + 0.146 (syst) )% -

* This result differs from
the SM prediction by ~3.2 o

« AP produces a band in
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Combining results on

Al's and CPV phase

Bs decays giving rise to non zero 12:
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Mixing phase — results & prospects

CDF Run Il Preliminary L=521b
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Mixing phase — results & prospects
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Mixing phase — results & prospects
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(new results presented
by Leroy at LaThuile)

LHCb will be soon

competitive in 2011

CDF note 10206: AT, (ps~

Untagged angular analysis of B! — Ji)¢ (¢; fixed to 0)  pucscone 21100

Luminosity used in this talk ~ 35 — 36 pb '

0.679 + 0.036(stat) + 0.027(sys)
0.077 £+ 0.119(stat) + 0.021(sys)
0.528 + 0.040(stat) + 0.028(sys)

0.263 + 0.056(stat) + 0.014(sys)

3.14 + 0.52(stat)

0.653 £+
0.075 £+
0.524 £+

r (ps— )

o
Ay |?

@ Compatible with world best measurements

@ Systematic uncertainties < statistical ones

@ Will be competitive in 2011

+ 0.13(sys)

0.011(stat) £ 0.005(syst)
0.035(stat) £ 0.010(syst)
0.013(stat) £ 0.015(syst)

Untagged angular analysis of B? — Jib¢ (¢ floating)
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