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Fermion Masses

. Gauge sector with massless fermions:

Z Yrilpyr, + Z YRiIPYR

* Higgs sector
= (DHD)*D, P — V(P)

* General Higgs-quark couplings:
« Spontaneous symmetry breaking:
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CKM Sector of the Standard Model

Verky = SL, 15d,L
/d/\ /Vud Vius Vub\/d\
= | V., Vs V, s
\b’/ \ Via Vis Vip ) \ b )

* One of several explanatlons for CP violation
observed In K — rta

* |f this was the source of CP violation in the kaon

system, then large effects should be observed In
B decays.
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The CKM Matrix

» Unitary 3x3 matrix - 4 parameters:
1 —)\2/2 A AN3(
( —\ 1—)2/2 f @ )

Verkm =
AN3(1 — p @ _AN2

~~_ Magnitugé proportional to the
Vokml ~ u . - area ofthis little square...

*« A=0.227210.0010
A =0.809+£0.014

* CP violation - n*0
* Need a precise determination of V4

eady well measured

ost recent results from CKMFitter)



The Unitary Triangle
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* Try to over-constrain its shape:
— Acp in BO2J/WKO: sin 23=0.72+0.02
— Length of one side from b — ufv
— Length of side from Am /Am....




Last Year's Unitary Triangle
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* Next strong constraint will come from Am..



BY/BY Mixing
Quark flavor eigenstates:
BY = (bd) B
BY = (bd) B
Time dependence:

Ld (BY\ _ (M 5§ BY

a\Bo) T \ s M)\ BO
CP eigenstates:

By) ~ |B% — [B%, My =M+

Br) ~ |BY%) +|B°), Mp =M —§
Mass difference: Am = M, - M |



Time Evolution

» QCD produces flavor eigenstates:

BY% ~
BY) ~

By) + |BrL)
By) — |BL)

* Interference between CP eigenstates
» Decay identifies final quark flavor:

D _ 1\
“same/opposite\“/

—It
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or

* Fit for Am, using this model, taking into

account several experimental limitations.
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} Vip Vi Vib Vis <
b T+ 5 b ——--- 5
BS - |t t| - B3
. | t | _ . —
S é ¢ b S —&----- b
- Vis Vi Vis Vi
2 * | 2
Ams ~ mp 5 Bp,|VibVis
2 * |2
Amg ~ mp,fg Bp,|VibVig
2
Ams — £2 mp, |Vis Am, and masses
Amy mp,|Vidl? are well measured
g _ fB BBS — 1 2]_0_'_0047 From lattice QCD

—0.035 (hep-lat/0510113)
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Contributions from New Physics?

 FCNC suppressed in Standard Model
« Contribution from new physics scenarios:

Sy, b ~
r V s _q_ b R
BY < | hO,HO A g | ) ié ~ BY
e b - 5
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Search for B, Oscillations

* Four steps:
— Reconstruct BY decays
— Measure proper decay time precisely
— Identify initial flavor state (BY or B97?)

Statistical power reduced by efficiency and mistag fraction (¢D?)

— |s the data consistent with oscillations at a
given mixing frequency?

 Significance of an observation:

S SeD?
Sig(Amg) = \/S—I—B\/ 62 6—0§tAm§/2
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Amplitude Scans

and Likelihood

pmix/unmix(t) ~ (1=

World average (2003)

L + datat1c 4 95% Cle 144p
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Significance from depth
of log-likelihood ratio _,



Result from the D@ Experiment
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_A[_ ¢95% CL limit: 14.8ps”
- ------Expected limit: 14.1ps”

« March 12, Moriond EW 2006
» Result from DQ: 17<Am_<21 ps™ (90% CL)
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Result from the D@ Experiment

g
8’ 6 :_***** """""""""""""""""""""""""""""""""""""""""""""""""""""" _1 """""""""""""""
% W SN DO Runll,1fb

« March 12, Moriond EW 2006
» Result from DQ: 17<Am_<21 ps™ (90% CL)
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The CDF Detector

Muon systems:
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Signal Reconstruction

 Trigger on displaced tracks and look for:
BY — D77, Ds3m BY — DTy, X

CBQU" Il Preliminary L~1fb" CDF Run Il PFE“"\‘IIF‘IEW L=1fb l
—- data —— Data
L ol | — it S | —— Fit
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reconstructed reconstructed 16



Proper Decay Time
» Proper decay time: ct = L,, M/py

* Impact parameter trigger -2 lifetime bias

Limited number of patterns
g- Cut at |dy[>120 ym /
]

—t/T

p(t;7)=<€T « R(t)
SRR

lifetime resolution
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Lifetime effi

 Efficiency calculated
using B Monte Carlo and _
an emulation of the trigger oo} I

* Checked using B*=>J/yK* =
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candidates per 30 um

103—E

—
o
ra
Ll

Lifetime Measurements

CDF Run Il Preliminary L=1fb"

—
o
Ll

—— data
— fit
B, — D, (3)r"
random bkg.
B B> D 3
A, — AL (3)

Decay

Lifetime (ps)

BY DT | 1.508+0.017

B~ — DO

— | 1.638+0.017

BY — Dy(3)r | 1.538 £ 0.040

Valilll

0.2 0.4
proper time [cm]

Still dominated by statistical uncertainty

World Averages: hep-ex/0603003

Decay | Lifetime (ps)
r(BY) | 1.527 + 0.008
7(BT) | 1.643 £+ 0.010
7(BY) | 1.454 4+ 0.040
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Initial State Flavor Tagging

* Opposite Side Tag
— QCD produces  pairs

— Look for decay products of
B decay the other B hadron
(eqg, leptons)

— Combined effectiveness:

eD? =1.5%
« Same Side Tag

\ﬂ Two techniques used:

19



