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Overview

* Introduction

- Motivation

- CDF Detector / Trigger
* Analysis

- Signal Reconstruction

- Lifetime Measurement

- Flavor Tagging and Calibration
* Results
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Flavor Oscillations

B T S B and B mesons can transform into
~each other. They form a single QM system:
B W W, B . a(t
s Ot bl s v =awiB)+eiB) = (5 )
v (2)
The Schrodinger equation:
8 (M Mp\ i/(T 0
Z&‘”‘(Mg M ) 2(0 F)‘b

H not diagonal => B and B are not mass eigenstates
the mass eigenstates are:

(‘B>+‘E>) ML - Mll_Mlz
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Oscillation probability as function of time

Solving the time dependent SE

, - C Am CAm —
|B[\T:| S = f.—:.\f.‘f.—gf ({'{}H f|B > +sin f|B ::j;})

2 2
—_ - Am — . Am
|B|:f| = = f.—f.”ff'_%'i ({-{}H 5 f’|B = —I—fa,]_]-_]_ THB :::;;,)
'gecay time oscillation frequency.
P( ) e—t/r( 1pst ~7x10*eV (~1.5x103m,)
— — + Slvn — .
b~B 2T [+co )= Fuis asymetry
_ —t/T P . _P .
P\B _ Bl =4—(1-costmi) =P,; A = Luis =P = o5 Ay
2T })umix + Bm'x
3 1k
: |
3 0.5
E |
g 0
(8] M
a -
0.5
1_
— 5 B S S S
Decay time t (ps) Decay time t (ps)
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BSVSBd

1=1.54 ps 0s \X4=0-18
Am =0.5 ps? o Gan measure Am, by

o Measuring X

ol T I B . PR ST ARSI
(o] 1 2 3 a4 5 6 7 8 9 10
proper time (ps)

fraction of mixed events

X - /ﬂmpm(t)
1 1

T2 1+ (1 AM)?

X

1=1.41 ps m X~1/2-0(10°)

n-‘.“no information on Am_in X
=>need to resolve oscillation

! ) ) XX ISR RTUNSVENE TR
00 1 2 3 4 5 6 7 8 9 10

proper time (ps)
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Bs oscillations more
difficult to measure:
Need to resolve very
rapid oscillation.
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Motivation

New physics is constrained by testing prediction of SM...
In particular: test unitarity of the CKM matrix

W Ve Vil ] 1-4%/2 ) AA3(p-iq)H
Vs =0V, V. V,0=0 -1 =122 A7 D+0(h
e v, vE Al -ip) -4l |
pretty well known not wel known and interesting

To get at Vtd: measure Am, (Bd oscillations)

G2 - 2, 9 (7
N P 2p 2 2 (72
Aﬂq = —smp,miF(mi /miy|f5 Benoco

TR E
Vip Vig|

6772
q:S or d hard to calculate (lattice QCD). uncertainty: 11%
If we measure Am_, we 9 -2 -2
.S ]
can form the ratio which Qs _ | B“"{Bﬂ HE"" Vis = 1.21+0.05 E
:J - . .
allows for much more accurate Ay, i m Ef;.réd HE;; Vig (hep-lav0510113) | |/} 4

measurement of VtS/Vt ;
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Motivation
Vt d:A)\S(l-p-i n)

PIOt Comblnes many E excluded area has CL>0.95
different measurements to -

constrain p and n.

2005 Limit on Am_was

already helping to measure
CKM matrix...

Check that all measurements

are consistent: i.e. that CKM L o
matrix is unitary. Al itk ]
I = v |
_1'5-1H”-0I.5|Illcl)llllofsllII1IIIH1!5HH2

p
Turn the argument around: standard model prediction:
Amg: 18.3492 (10) : *114(20) ps’
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Motivation: new physics

New particles that can show up in the box diagram
will influence the mixing frequency.

S
VAl

Phys.Lett.B596:229-239,2004

br

supersymmetry with large
mixing between squarks
b s
_____ R R__ Sk
b (353)rr
~ § 23/RR 3 .
9% % 9
b~ o~
s b
2____5_}5___6___{. bR
(853)rR
b br. SR
__________ <8, Sg
: M LLtanf .jazgj.RRE
~ o~
9g 9
g 23)mR mhutanﬁg
‘;“%__r-; _____ = bL
SR br b
harnik et al. hep-ph/0212180

Am_ s sensitive to new physics
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Amplitude scan

Mixing Asymmetry 15
A(t) = cos(Am,t)

AR
w Al

B T Ay

1.5¢

Decay Time [ps] Decay Time [ps]
Experiment\al effects dampen the asymmetry

L(t) =1+ D x A x cos(Am,t) @ R(t)

*A is know as the Amplitude: the size of the asymmetry,
corrected for detector effects.

* A=1 means mixing

 A=0 means data is compatible with no mixing
*knowledge about detector is punt into likelihood, to ‘correct'
for damping of the asymmetry
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What we know already

Amplitude scan: fix Am_and measure the amplitude
of the corresponding frequency component (Fourier)

N
n

_§ | -1 m B
L0 e 1§ g teemete D Run
< E ga:airi.g:c(” o , ’ ] i Ddﬂtﬂ‘l"l 045 ¢ (stat,)
LS o ' 1 £ F[=ddatat 16450 (stat. © syst)
1 & *"x'“ — q 2-
. = *m i
05 MHHHHM % ! 1 — 0-'-"lhl"lrﬂ#i””HHﬂH{ + -H--.-H
:-"l“"l"'l ----- | i . ]
o [P ﬁﬁ%T i s P
3 11— . w
| 4 #95%CL limit: 14.8ps
o ..o Expected limit: 14.1ps’
: ol SR
LS e S s 7 50 228 25 0 5 10 15 20 25

-1
Am_ (ps )

World average before Tevatron run Il

Recent DO result Am [ps']
17 <Ams <21 ps-1 at 90% CL
* p-value = 5%
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Outline of the measurement

%S/Bs
P

P
— 2 \/S+B (ot Amg)? /2
A= V@iV s €
Need to:
1) collect a lot of Bs decays Trigger/reconstruction

2) determine the flavor of Bs at production ‘flavor tagging'
3) measure the proper decay time of Bs ~ measure L,

Aart Heijboer
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Getting the B_ signals
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The Tevatron

Year 2002 2003 2004 2005

Monthli 4 7 10 1 4 7101 4

7 14710

—f§ r T r 7 T T T 7 r T r [Tt

L

1.2 fbt collected,
1 fb! in 'good' runs

Delivered _
To tape

1000 1500 2000 2500 3000 3500 4000 4500
Store ther
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The CDF detector

Muon Detectors
-‘"' \ : -




The signals we are looking for

Hadronic Semileptonic
B'. D’ . B} - DI, I
s s , o +
W . 4d_ w 4\/ ,
b e o R g
B! “|p; Bf[b “p;
A) S S A)
B, Momentum is measured Missing momentum (V)
B, mass used for good S/N Need to rely on D, mass
Small branching ratio: low yield ~ Large branching ratio: high yield

D; »¢n~, ¢ 5> KTK™;
D; =KK™, K* - K™n~;
D; »rnnn”.
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Displaced track trigger

Trigger on events with two
A typical B event at a hadron collider displaced (d>120 pum) tracks

very fast (20us) reconstruction
@L2 by dedicated hardware: SVT

F P> 2 GeV/e; x2,, < 25

“-J' . :I : :ﬂ--..‘;. 5‘-;_‘..1. .i.l_'IE . 4 e
1l | |_-_J!I L -t
fj.' g ...:H 1!‘ M II‘. .L:'?

o P i oy
A '.'I.' i {‘t oy '1

tracks per 10 um

N & O Q@ O N & O @
L, 888882883838
O 0 00 009 0 o

LR

Aart Heijboer May 25, Brookhaven, particle physics seminar




Hadronic signals

CDF Run Il Preliminary L~1fb"

Decay Candidates - L
B, >D.m.Ds > on 600 |» . | oscill LLIange .. gata
Bs — D5, Ds — K'K 800 L s i | — fit
Bs — Dsn,Ds — nnrw 600 = | ! B,—» D n*
Bs - D3n,Ds — o 500 o - | catellites
Bs — Ds3m.Ds — K'K 200 Yo |
Total 3700 8 400 | combi bkg
% i Be D=
= : Ay A
e low background under the B_ peak o :i
' ' U
e P_(B,) 'perfectly’ measured O 0
* mixing fit in range > 5.3 GeV to :L\c,,l Y

remove partially reconstructed 'satellites’ 5 57 55 6.0
Mass(d(K' K nt) [GeV/c]

high statistics 'light B' samples:
*B" - D1 (26 k events)
*B° . D- 1 (22 k events)
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Semileptonic signals

CDF Run Il Preliminary L=1fb

CDF Run Il Preliminary L=1fb"

Data ] e Data
o 4000 — Fit
100004 | | B;Signal ] [ | B, Signal

— Physics Background

- Combinatorial + False Lepton

3000

----- Combinatorial + False Lepton

1 2000
5000 ;

1000+

Candidates per 1 MeV/c?
Candidates per 18 MeV/c”

194 196 1.98 2
D mass [GeWcE]

lepton-D mass [Gew-:z]

missing particles (v):

(D Dg = om 32 K no B-mass peak, but mass of
(D.: D, > K*K 11 K lepton+D_ gives discriminating
power.

D> | 10K

~50.000 | D_ candidates (and ~1M in B°/B")
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Proper decay time
and proper decay time resolution
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Proper time reconstruction

«can not measure p, for semileptonic
ecorrect for missing p. on average
mp
ct = Ly x k
pr(lD;)
k= pT(le)/pT(Bs)
CDF Run Il Monte Carlo b B—-I1D,
| all _
047 \un 4.9 <m, <5.1 GeVic? -G

£ | wm 43<my <4.5GeVic?

@ 937 e 20 <)y <31 GeVIE?

% 02
ek-factor obtained from Monte Carlo e pr %
*Take advantage of variation . %

in k-factor distribution with | D, mass. e s i
- .. 0.4 0.6 0.8 1.0
(high m__means small missing p.) .
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Proper time reconstruction

* Displaced track trigger sculpts proper decay length distribution

* Modeled by efficiency function &(t)
 Derived from MC
* Not crucial for mixing measurement, but important for lifetimes

¥2/MOF = 117.47 / 105, Prob = 20,999

Lifetime efficiency

0 0.1 0.2 0.3 0.4
Proper decay length [cm]
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Lifetime measurement (hadronic)

CDF Run |l Preliminary | — 17! Mode Lifetime [ps]
10° 4 T (stat. only)
L B - D xw* 1.508 £ 0.017
= B, — D (3)n*
S 10%; " random bkg. B—-Drw 1.638 + 0.017
] BY D (3)
2 = . B, » D m(nx) | 1.538 +0.040
—-— »] C
S 10:
= » World Average:
e I¥ v r
1. N M l } B° - 1.534 + 0.013 ps
: Il Bt — 1.653 + 0.014 ps

0.0 . 6o g4 B
proper time [cm]

» 1.469 + 0.059 ps

5

Excellent agreement!
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Proper time resolution

Effect of non-zero ct error asymmetry: attenuation of the oscillation

45,

. - 45
2 o | ) 3 w0 1
o 355[ Unmixed ~ Am=15.0ps 2 B a5f Unmixed Am=150ps
0 : ) e (Amla,)” o E : -1
E 304 Mixed 1=15ps -— i E 30E Mixed 1=15ps
> 25 o= 0f Da —e °? >  25° o= 100fs
8 il Dilution = 1.0 f S ooF Dilution = 1.0
o 20: b 20: nuton .
8 ] T

10} L

5U 5

% 2 4 6 3 %2+ % B

Decay time t (ps) Decay time t (ps)

sSmearing of decay time causes attenuation of
asymmetry signal.:

sHave to know o_to measure the mixing amplitude
sHow to measure G_ 7

Aart Heijboer
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Measuring the proper time resolution

CDF Run Il Preliminary period 3
Cannot measure the ct resolution o F, — fDn; n* data
directly on data (no prompt peak in the - H f,
B_signal due to trigger) S 100 /1 f,
. . —~ I M\ t
Solution: construct events that look like 8 7% £2 promp
a B but are known to come from the PV.. S 107 |
3
10 |.
some pion )
from the underlying o e oE S o
event (i.e. from PV) _ proper time [cm]
< Areal D 5
£
3

True <ct> must be zero; compare error
with predicted error from the vertex fit.

And study dependence on kinematic
variables, isolation, x? of fit etc..

$
04 06 D8 -
1sclation of D n {dR<0.7)
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proper time resolution

1.0

0.8

0.6

¥
lI‘I-"."“l-

0.2

Froper decay time resolution [ps]

ﬂn 1 1 | 1

- awnn B, — 1D, X, 2.0 < mp, 3.1 GeV/c?

'mmnE —}|D;“:43“:r'l"l “’45"39"‘-.-“:;
E!—e-lD.'i-ﬁIE{m ;.,51(39".}’":‘_:*‘;

_E! —an o~

L ]

0

1 2 3 4
Proper decay time [ps]

CDF Run Il Preliminary L=1.00fb"

o
N
L LA

o
>,
P

Probability per S um
o o
CIRC,

-

ot
0$C. peri

B, — D (3)t*
<o > =25.9 um

od at Am_, = 18 ps’

O8%

00 0002 0004 0.006 0008 0.010

proper time resolution [cm]
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3) Flavor tagging

Aart Heijboer May 25, Brookhaven, particle physics seminar




Flavour tagging

We need to know the flavor of the B_ at production.

» Opposite side tag:
> look at the decay products of the other b quark
In the event:
» Leptons
s charge of the b-'jet’
» the two b quarks fragment independently: can
calibrate opposite side taggers with B, & B_

» other B often outside acceptance
eSame side tag: look at particles produced in B
meson formation (K in case of BS)
» Very powerful (high acceptance)
» but cannot calibrate on B & B

» Need to rely on MC
» need to identify Kaons
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Flavor tagging Il

A tagger is characterized by

o efficiency

aD: dilution = 1-2 x mistag rate (large dilution is good)
» Dampens asymmetry: A — D x A

sFigure of merit: € D?

D<1 dampens the oscillation signal

s o &
3 40 ' ) g 4 . )
i Umisd  Am=10ps i Unmied  Am=150ps
5 w:ﬂ Mol 1=15ps XDi » Moed  1=15ps
> B 6= 0f S o= 100fs
b 2 Divton =10 *} 20 Dilution = 1.0
° 1) B
10‘% 10
5 u 5
I 3 b I B B
Decay time t (ps) Decay time t (ps)

We must know what D Is to measure A
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Opposite side taggers

1 @ Measure opposite side tagger dilutions
CDF Run Il Preliminary 185 pb’ : : + 0

<7 +ispiaced Tack tigger @ Simultaneous fit to ID", ID
=60 e and ID* modes predicted
S ol soated lracks 4 dilution
= 50 )
5°) i B%:e " (1 SJD Tcos(Am,t))

30- B e th (1+ S DD) ilution

20 | - scale factor

10~ CDF Run Il Preliminary L~355pb”

O ;

10k 0.3 1 i s Soft Lepton Taggers
\ ‘ \ ‘ \ ‘ \ ‘ \ . _
1 0 1 2 3 o2{ I3
Py [GeVic] ' ;

: : : - 0.1 \
Dilution predicted on E —
event-by-event basis e 0
(based on P_', lepton-id etc). 8 011 . data

0.2 — fit projection
how to check/calibrate | 8" contribution
i - 03 1 B* contribution B—-oe/uDX
the prediction is correct? | o
0.05 0.1 0.15 0.2

proper decay-length [cm]
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Same side kaon tagging

b b =0
sFragmentation into B_tends to 5 } B,
produce an additional kaon. C g 0
*B° and B* mostly accompanied by pions - } KK
*Use combined likelihood from time-of-flic ( o
detector and dE/dx in COT identify Kaon
«Charge of K identifies B_flavor at producuon h
3 }]_3(}
B - D—nt BY — Dy (¢m)mt Cj 0
CDF Run Il Preliminary L =355 pl::-'1 CDF Run Il Preliminary L = 355 pl:)'1 0 } n K
2000 |-g% 5 p g+ ] Pythia | B.—»D.m ~ | Pythia ( s
< o0 J S 1 mue
= -+ | MC protans s I MC protons b b -
g ; g | _ B
» 1000 0 — 0 }
g I —
® 500 : R ? I | . Is }TE K
0 ;"1*:-“;-: _— l.ﬁﬁiﬂi 0 :-.I-._._'.-T-I. L;_L ds
-20 -10 0 10 20 - 10 20
log(LH(PID)) log(LH(PID))
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Time of flight detector

B" "D X: TOF fitfor 1 < P, < 1.5GeV/c

P

1000}

800}
600}
400+

E[}D:

05 00 05
Ty = Toy(m), NS
eresoluton ~ 100 ps
eseperates kaons from pions up to 1.5 GeV
ecrucial for SSKT
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Same side kaon tagging

B" — Jy K"
B* —>ﬁD b

B+—>EDSTE

B° » JyK® |

B° » D x*

B° - D 3rn

CDF Run Il Preliminary

L ~355pb’
-+ data T
= MC ——
— syst. o
5 10 15 20 25 30

max PID dilution D [%]

tagger not optimized for these modes, but valuable check
that MC predicts the right dilution
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Flavor tagging: results

Hadronic | Semileptonic
eD*(SMT) (%) | 0.48 £0.06 | 0.62 +0.03
eD*(SET) (%) |0.09+0.03| 0.09+0.01
e D*(JVX) (%) 0.30£0.04 | 0.28 £0.02
e D*(JIP) (%) 046+£005| 0.34 £0.02
e D*(JPT) (%) 014003 0.11£0.01
eD?(OST) (%) | 1.47£0.10| 1.44 +£0.04
eD?(SSKT) (%) [ 3.42+0.96 [ 4.00 £ 1.12

* Exclusive combination of opposite side taggers

e Same side combined with opposite side assuming independence
* Recently added kaon tagger increases effective statistics by
a factor 3.5!

Aart Heijboer
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Combining it all

ct __
£ =

1£A-Sp,-D;-cos(Ams-k-ct') |1

Lk

Ei'(

2

4.(@)
N y
pdg

Hadronic Semileptonic
e o e [emerone ] unbinned maximum likelihood fit
£D?(SET) (%) |0.09+0.03| 0.09+0.01
£D2(IVX) (%) | 0.30+0.04 | 0.28+0.02
£D2(JIP) (%) 0.46 + 0.05 | 0.34 +0.02 .
£D2(JPT) (%) | 0.14+0.03| 0.11 +0.01 fOl‘ ea.Ch event
£D?(OST) (%) |1.47£0.10| 1.44 +0.04
DX (SSKT) (%) | 3.42+ 006 | 400+ 1.12

cfess . ogt Lge - P wk=sigbg

® G(ct — ct'; Sy01) ® f(k) - €(ct)

/

— 70 CDF Run Il Preliminary 185 &4 CDF Run Il Preliminary L=1fp" ‘/ 1 NDF = 1‘.105 Prob = 20.55%
+di i L P -
£ s etdisplaced track trigger oscillLfit rapge . gata 1.65 + ‘/ CDF Run Il Monte Carlo 2] N ’5| p—
- Isolated tracks o | 160 all L 4 oot
o Q — fit - 5 1 & 1
'g 50— |/ % 600/ BI - 044 .. 49< Mo, < 5.1 GeV/c? 5 1 b % gﬂzg
L — D1 8 H i :
g 40 = s 1.55) = e 4.3<m, <45GeVic®  : » 9 { FR ]
o ™ 2 satellites $ 0.3] : : g { f 072478
30 i 1.50] S 29:myj, < 3.1 CGeMic:. . § e 000815
L 3 400 combi bkg . = : H = 0.00533
ol S € & = B 1 0.13931
R} - B 5D x 1.45] 2 0.2+ @ 0.00:
10- 2 Ay > A, o _‘» £ 1 T
r 5 b AeT 140 ¥ s a £ | 1
0 S 0.1 : =4 o5
ol o 1.35] —t | Mot *
10~ , ¢ / ] i
L L ! - ! ol R ke it g 1 T
1 0 1 o] . . 04 .06 oeg 0.4 0.6 0.8 0 B
5.0 5.5 6.0 isolation of D m{dR<0.7)

2 3
P™ [GeVic]

Mass(d;(K‘K‘)rr,n*)- [GeV/czj

ofix Am_
sintegrate over true decay length ct and true k-factor
sget A(Am,)

Before fitting for Am_: test whole procedure by on B, mixing

May 25, Brookhaven, particle physics seminar
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Amplitde scan: B,

1

ui CDF Run Il Preliminary L =~ 355 pb'1
‘_E | + datat 16 A 95% CLImit 0.3ps”
g > _ - 1645¢c sensitivity  >2.0ps’
- - data + 1.645 ¢ (stat. only)
a Amyt1e
0 0
= E 1 _1+.1‘u_+1|q:r
S =RR H
c E ] t
g < | |Ju ......................................
7 0 ..... ORI . . ... . : |'¢J|L|r | +
o | T4l
Q ! o9l ]
£ | "
¥ _
(1) -1 _I | ! | '
E 0 0.5 1 15 2
Am, [ps”

Verify validity of procedure fitted value of Am_agrees with world average.
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Results
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Amplitude scan: hadronic

CDF Run Il Preliminary L=1.0fb"
o
TC | = datatl1c 4 95%CLlimit 16.7 ps’
% - 16456 O sensitivity  25.0 ps”
E 21 M datat 16456 A A
< ' data + 1.645 o (stat. only) ‘H'LLI m .;’H Y
M| ;f ""-\j-"‘-.kv;f ..iI I,' 7
0 Wﬁﬂ f |r st ||| 1 |-1l-.. il
| | \ / . A 1
] \@f kle/JJ | u{ " /\ p”.-‘” J - 1l h
-2 - Vv J v
| B — D/ Dnnn
o 10 20 30
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Amplitude scan: semileptonic

CDF Run Il Preliminary L=1fb"
| - datat1c a 95% CLIimit 159 ps”
Sk 1645 ¢ O sensitivity 17.3 ps”’
| M datat 16456
] data + 1.645 ¢ (stat. only)
= * .r.nH...
E 0 T ""'""x _ __ ... .JI"II“]“L. | | jmn. |
'D_ i, \. m =+ T IR 1L
= T
<
B0 o
B — D I' X
' ' ' : | : ' : ' | ' : ' ' |
0 10 20 30

Am, [ps‘1]
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Amplitude scan: combined

CDF Run Il Preliminary |l —10fp’

| = daltat1c A 95%CLIimit 16.7 ps’
1645 O sensitivity  25.3 ps

| Il datat 16450
data + 1.645 o (stat. only)

Amplitude
W)
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Systematics on the amplitude

0.45

i —— Total 3’
0.4 —— Non-Gaus o, & —_—
e Cabibbo D 02’
Skt ConsSST 1
0.3: ————— OST+58T Corr i
Sa, 0.15
25 —AL/T -
0.2 S
0.14
0.151 ]
0.4 _4_ 0.05 FI"C"‘_‘Ffi:
1 ™~ /physics bkg
0.051 R ] e T
0] {E__j;:::n-:-?; | ‘_‘_h""‘-—-...___‘___‘_ll :‘n_._:-i'- - e -J--:::.-q_ o .-[l.'r:r;;n o
0 57710 7152025 30 Y T e e Ly S
A mg [ps ] Arsi. [on]

systematics on amplitude scale: both A and o,
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Amplitude scan
without the yellow and green stuff

CDF Run Il Preliminary L=1.0fb"

| = data+ 1o

Amplitude
N

Alo, (17.25 ps') = 3.5

0 + M- 0 - _+ o S SR
1 Be—=>1I'D, X,B > D, n", B > D, " n* n
T T T T T T T |

10 20 30
Am, [ps]

O -

How significant is this result?

May 25, Brookhaven, particle physics seminar
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Significance of the result

e Amplitude scan not used for o goprRUn g Preliminary — 1 b
significance evaluation, instead: & :mﬁjng
* Look at § CU R | | U no mixing
-A Og(L) - _ |Og(Lmixing/Lno mixing) % E
= - log(L*"/L*0) = 40
egives better discriminating power 3 of
than A/o(A) -
*no search window needed of
Minimal value observed 100
-Alog(L)=-6.06 -
200 o A
What is the probability that happens as N

result of fluctuation if Am =very large?
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Significance of the result

Repeat likelihood scan many times while randomizing
the tagger decisions

2500/ ®
B randomized tags &)
: -
B expacted for Am_=18 ps &

2000 =
B c
- D
B w

1500

1000 —
_ observed

500 value
of

11 | 1 1 | | | 1 I 1 | I 11 1 I 11
o 2 4 6 8 10 12 14
&IDQ{LJH‘IHK

probability to see such a large value of Alog(L) as result
of a statistical fluctuation (aka p-value) = 0.5 %
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Measurement of AmS

__5pCDF Run I 1 b

— - —— hadroni . . .
= "~ eominptonic | ¢ Decided (a-priory) to extract Am _if
—? 15}) — combined >

the p-value < 1%
e it's 0.5%, so here we go...

e systematics on A are unimportant for
Am_ only lifetime scale matters.
e effect considered: Si alignment, bias

from ct-curvature correlations,

15 16 17 18 19 '120 primary vertex
Amg (ps )

Amg = 17.33705%(stat.) £ 0.07(syst.)ps™

Am, in [17.00, 17.91] ps~' at 90% C.L.
Am. in [16.94, 17.97] ps~' at 95% C.L.
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Measurement of [V _[/|V |

Input Value Source
m(Bg)/m(Bs) 0.98320 PDG
E? 1.21 003t | Okamoto, Lattice 2005
Amy 0.505+ 0.005 PDG
AMs 17.330 7555 This analysis

_ +0.008
Belle measurement b — dy: |Vigl/|Vis| = 0.200 13858 (exp.) 1o 835(theo.)

now again limited by theory error
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1_5 LSRN N B | o

Effect on unitarity triangle

[ e aras e Sl r—ﬁ.n:i

Aart Heljboer

1.5

excluded area has CL >0.95 ‘

EPS05+CDF
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Conclusions

*Experimentally challenging... made possible by
» Tevatron: ~only place where B_is made

» B-physics trigger: CDF has displaced track trigger
> Good lifetime resolution to resolve fast oscillations: SVX (LOO)
» Flavor tagging (time-of-flight detector for SSKT)

CDF Run Il Preliminary L=1.0fb"

| = data+ 1o

N

Amplitude

[ —— —
—

190 20 30

Amg = 17.33705%(stat.) + 0.07(syst.)ps™
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