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data samples High performances detectors

chine or pp Tracking, Particle Identification..

-

“ !

Dedicated trigger needed
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Pp interactions have all species but high background
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¢ field

pace resolution

nomentum resolution
meters
_and efficient fo identify e
=0 od energy resolution fo reconstruct decays as

.—--_- -_-- ...—-l"

— il

—— .Jro—wv or N—yy

=

~~ / Particle identification:
: * separate K from =
- identify pand e
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e Y (4 AMacr

SLAC/LBNL/LLNL
Asymmetric B Factory:

PEP-1l and BABAR

i

BaBar Diebesisr

Baoth Rings Housed in PEP Tunnel
September 8, 2005
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Electromagnetic Calorimeter

1.5 T solenoid

(3 1GeV)

Cerenkov Detector
(DIRC)

"_::-' '

e (9 GeV) :—- “"
= fa‘*

ff' ‘| ‘

UL

= Drift Chamber

Silicon Vertex Tracker

Instrumented Flux Return

SV 97% efficiency, 15 um z hit resolution (inner layers, perp. tracks)
SVT+DUH: alps)ps=013 % xXps + 045 %
DIRC: K-t separation 4.2 ¢ @ 3.0 GeVic= 2.5 ¢ @ 4.0 GeVic

EMC: gE=23%EMB19%
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Main Injector
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FERMILAB'S ACCELERATOR CHAIN

/7. .. MAIN INJECTOR
; TEVATRON | {(rECYCLE FI-."'“*-,_HH\\}:;\\
desfor Run IT: == )
L] Dgra eS or Un . ) J

| ‘R% ;yf,r‘f”) TARGET HALL

fincrease Vs: 1.8 — 1.96 N ovmee

: : x ’ - A ""&g%ﬁ"’}anosrm
Bllifinosity increase: x50 = P Lnac

; "'}ﬁ# e,
T ~ ot
— -__-"'J
o~

COCKCROFTWALTOMN

Lt
e

1992-1995 2001-2009

Bunches in Turn
\s (TeV) 1.8 1.96 1.96

Typical L (cm-2s?) 1.6 x10%0 9 x1031 3 x10%2
[ Ldt (pb/week) 3 17 50
Bunch crossing (ns) 3500 396 396

Interactions/crossing

6 km long Tevatron ring

1{0)
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=

Central Muon Central Calorimeter (E H)

Forward Calorimeter (E)

Luminosity Monitor

Time of Flight

entral Quter Tracker
Silicon Vertex Detector
Intermediate Silicon
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entral Outer Chamber:

- 96 layers -
V\ax arirt me 1UU N

Gas: Ar-Et-CF, (50:35:15)

-----

........
A

Silicon tracker
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Nacn TOP C AdNd D qua k hauar'k_

ouida e welil-Ccd diapie |

| Ts hadrons & leptons
J s & gluons)
0 4 = hadrons hadronization (fragmentation)

—_e:-;.w gmentation: phenomenological models non

__-'-"'

= _‘p’er-‘rur'bahve
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C.U|C('|'IOHS have been done up ’ro NLO (cmd beyond...)
ifore how do we explain Run 1 Tevatron results?

-
=
%)
2
>
3
b
=
2
S
=
-
o
2
=)
=]

m Dimuons
4 Mucns+Jets
e Inclusive Muons

B+ mesons

— NLO QCD, MRSR2
- Theeretical Uncertainty

20 25

40 50 60 70
p; (GeV/c)

P (Gev/c)
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- l’-:”...

; many (’rheore’rical) developmeni's"" —

‘ LO: resummation of Iog(pT/ m) Terms 9 FONLL
20 ). Important for medium/high p; region.

l—l—

_ 'ﬁC@NLO = match NLO
= calculation with PS formalism in
HERWIG ( )

Need more B data to compare
with theory
Charm?

HE_'i

T
_—

=
[4B]
)
e
s}
-
-
.
o
o
ey
©
o
~
D
o
T
b
o
m

Dotted: PSPFLT[2]=0.5, ¢=20.4 nhb
Dashed: default, =203 nb
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Crossing rate 1.7 MHz - 4’4-.

Inelastic cross
Section b6 mb

AL w:éiﬁeam&
Acc. Rate 40 KHz Calorimeter
'F;?”elr,‘cy SR Fast tracker

Ipeline MUO“S
Acc. Rate 300 Hz .
Latency 20 ps . Systems:
Buffer 4 events Calorimeter clustering
Track parameter available

Acc. Rate 75 Hz electrons
Average size Offline-like

60 Kbytes/event
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Tracking
Chamber
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> ! 5 GeV/c
Splaced track trigger:
2pton (e or u ) with pt>4 GeV/c

-

= reconsTrucTed by SVT with pt>2 GeV/c
Jﬁ’-—ﬂO um < dg <1 mm

T
—
- _,.—:
o - -

- " Di<muon trigger :
2 muons pt>1.5 GeV/c
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CDF: 5.8 pb? —
taken with displaced
track trigger.
>80% prompt
production

2

Entrles per 2 MeV/c

:

Entrles per 0.3 MeV/¢

1.85 19 014 0.15
m{K n+) [GeV/c’] m{K s )-m(K 1) [GeV/c’]

o

L2
-
]
=
(Ve
™
QL
Q.
/)]
2
T
=
=
(11 ]

:

Entrles per 2 MeV/c
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Y ‘f.-..

"oduction component extracted looking at}
eter of reconstructed D meson

-t
o
()

DO: 86.6 £ 0.4%
D 88.1=*1 16
D*: 89.1 + 0.4%
D1 77.3 =504
(£3-4% syst. err.)

Iy I} g
o> > >
1} Q Q
e o o)
L) g g
£ £ £
= =4 =4
= = =
- ™ ™
%) 7 Y
> > >
o =N d
= z =
[o} [} [e}
= o ©

4 6 8 10 12 14 16 18 20 4 6 8 10 12 14 16 18 20 4 6 8 10 12 14 16 18 20
p; [GeV/ic] p. [GeV/c] +

©+_ O Daahert G et o Cross sections for |y|<1:

' DO(p>5.5 GeV): 13.3+15 ub
D™ (p6.0 GeV): 5.2+08 ub
D*(p1>6.0 GeV): 43+0.7 vb

D, (p»8.0 GeV): 0.75+0.23 ub
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act do/dp+(H,): .
he observed number of

hs in a given p+(H,) bin:

iy B

N
:"'»_" s E W w.;hff FA
g=1
> fraction of b events in the ith
rom thej™ p-(J/y) b in obtained

B-hadron transverse momentum distributions

==,
[
=
[al]
—
=
.,
=]
n
&
[s

§
(M
Q
o
o
=
1]
[ =
2
T
@
T
o
=
o
=
!
B
o
L

L

a(pp — bx) versus (pr(Hpy))
CDF Run Il Preliminary

@ Bun [l Inclushe b Sy X, aiy=1.020 +6 ub
B Fun b Exdusive B+
iy & Run la Exdusive Be carmactad far fo=04

e FOMLL CTEQEM, 7 md 75, e, =27 57", iy

= EOMLL umcErtanty rom POE 10%), mass, Rciezabon
[fl=1.0

10 15

p+{H,) GeV/c

5(J/y from Hy) = 19.9 + 3.8 nb

R s(H,>J /vy, ly|<0.6) = 245 + 4.7 nb

oT(Hb) GeVic
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Bowler (Pythia default)
= Lund {LEP)

"""""""" Feterson {epslon=0006)

m=m=me Polerson {epstlon=0_002)

September 8, 2005 Donatella Lucchesi
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-

ing fragmentation model
Iterative

process

Data >
before reweighting
after reweighting

Reweighting tracks P+t
In a cone (R=0.7) around
B using Lund Model

i 2 25 3 35 4 45
GeV/c
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-rI Si“"

for: — ‘ ——
measurements
: namics information on non perturbative

=1.09+0.03 T(Ab)=o,87io,o5

t(B,)

hep-ph/0407004
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* y-
“ N
o3 2
*

e Decay length
Rt momentum

= In the transverse plane L*¥Y-mg
P : ct e
| Cd=imp respect to the beam line P'p

'_' "_'i:f_measuremen’rs done by using impact parameter:
- d¥=yBctsine  sino ~y!  d¥= ct(relativistic approx)

Finally fit the 1 distribution to extract 1,
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-

y—pp and

J

] b 4 v > x
- _ Secondary vertex L.~ —

from Monte Carlo Y

»] /

= :_ ‘ 5
- ‘_-—‘! f‘ClC'l' the B lifetime Primary vertex

"-'-'- ';u:-

= -

=_—Ex *:: ve “measurements: B—>Dr

= Data collected mainly with lepton + displaced track or
*dusplgced tracks

- o Fit the secondary decay products to find
secondary vertex Lxy mg

ct =

September 8, 2005 Donatella Lucchesi 26




\7 L7

CDF Run Il Preliminary BSO —> DS_7Z'Jr (DS_ —> ¢7Z’)

0.006

= [8380 ev.] (D%>Kn)
wt [5280 ev.] (D> Knn
- ev.] (0,2 Knn
= [465ev.] (D.>0n) [ ‘

3w [133 ev.] (D> ¢n) o NHM H}

. _ | II||M|||||||||||||||IIIIFII|

— 0

0 0.05 0.1 0.15 0.2 0.25 0.35 0.4

_%. 'en’rs selected with el

:"

— displaced tracks trigger “ct" efficiency from Monte-

Trigger and reconstruction [OGIgloMTLYelXek
requirements affect L, = B production/decay model
— Impact parameter cu1's a = detailed Trigger/Detector
low ct simulation

—SVT acceptance at high ct

0.005

0.004
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n

1000

5 MeV per b

@
[=}
o

600
400

200

g

25 um per bin
=
<

=
o
N

10

=

.
o

150=1.528+0.009 World Average
September 8, 2005

o -

CDFIl Preliminary L:360pb'1

—— Data

t — Globalfit
0 [ Signal
B> D" E (B:s -
_ + abibbo
DoK't |mma,

Combinatorial

N of B®: 7957 + 89

-

2+ _ats s

SRS
Gaanas
* Chads RAZRRASE e s ot 0

2 525 53 53 54 545 55 555 56 565 57
- Mass(6eV/c?)

CDFII Preliminary L=360 pb™*

B’>Dn*

D —>K'r*

—— Data

— Global fit

[ Ssignal
Combinatorial
[1Bs

A

N of B°: 7957 + 89

AN
0.3

O T ITTIIT
513
o

035 04

Proper time (cm)

150=1.511+0.023(stat)+0.013(syst) ps

Donatella Lucchesi

3 MeV per bin

30 um per bin

600

500

400

300

200

0
5

10°

=
Q
™

CDFII Preliminary L=360pb™

* —— Data

B* D' — Global Fit
D KT [ signal
I Cabibbo

Combinatorial

N of B" : 8380 + 104

L SNy
RIS e m et opubit b “uﬂvomﬂ’n

.2 5225 5353554 545 55 555 5.6 5.65 5.7
Mass (GeV/c?)
CDFII Preliminary L=360pb™
= B'>Dn T baa
; Bkt — Global Fit
B - Signal
----- Combinatorial

N of B": 8380 + 104

llj

02 025 03 035
Prober time (cm)

0.05 0.1

0.15

15,=1.661+0.027(stat)+0.013(syst) ps
150=1.643+0.010 World Average

28




CDFII Preliminary L=360pb™

—— Data
—— Global fit - 2 p .
- Signal N — Global fit
—— Cabibbo

Combinatorial

B —-D*n

—— Data

Nof By : 472+27

5.6 5.65 5.7

mB [GeV/c?]

| : _ Pt re-weight 1.9
W.A.: 1(B,) = 1.469 + 0.059 ps Kg ct description 1.1

Bkg fraction 2.0
Systematic er-r-V L.P. correlation 2.2
Eff. Parameterization 1.5
Summary on ct Alignm. + others 2.6

Total 47

= 7
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e Standard Model:

~

G;
Am, = —= ,.h‘ V M M,J.J
6r”

f'.l'jl

q

non perturbative
QCD

perturbative QCD

SU(3) Flavor breaking
theoretical uncertainties <5%
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By = 0.56

TY(4S) Btag mixing

_-_—h,_-' ) :..__._E.-r_._. T e e e\ o e e e e e o I : __-._.-_. — Ty .

bllITleS of observing mixed (S°) or unmixed (S*) as
iction of proper time difference:

.3 8‘ .‘

— (1£+ D cos(Am,At))
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)

BABAR
PRELIMINARY

r_.|.
X
=y
]
I
L
151}

Signal = -

Fi*;*:;t*:?. G KK
50O

QKA KRHX

Continuum bkg.

o

Lt
ST HA, -

.94

K

PR "g_'l

>
o XA AR
: iiii*iii*##}#i* "y

AR
Rateatols

uni

September 8, 2005

Ll v bt d
At bty
. 0 K 0 o e ]

BO— D™Iv D™ — 1 DO

Reconstruction cuts:

~.lLepton: 1.3<p<2.4 GeV/c -
Soft pion: 60<p<200 MeV/c
DO : not reconstructed.

Limited phase space in D™ decay:
T st ~ aT rest in D™~ frame

Pox ™ H pn'sof‘r

Ep~ ~ f(E,.. ., ) from Monte Carlo

Since B9 ~ at rest in Y(4s) frame:

s

S
M 2v = (7— ED*+ — E|)2 _(pD*+ + pl)2
M,?>-2.56eV/c2
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R

s
1 1

flavor of the other B: opposite.side tagging -

earch for a lepton or
kaon coming from B decay

reconstruct the “"other b"
charge

£=Nyqq/Nyorq efficiency
D= NiggV-Niog /Ny, dilution

D=1 D=0 @
eD?=figure of merit
September 8, 2005 Donatella Lucchesi 36




- ] AN G -

f (p>1.0 GeV/c )
|r'ed to:

al A A 48

BABAR
PRELIMINARY

-

drecise Az reconstruction nmixed

> * dala
e "econstructed B flavor e

1 other

emiries 70,20 GV

- =3 : —
"'_'* - Ple. B BE ﬂlﬂﬂrbilﬂﬂfﬂﬁ'ﬂ:
BB events . 1 continunm

= ~50x10° B> D" Iv candidates
'5:,1~27x103 background events

- 3
M GV 5y

Sample composition and background
evaluation from M 2 fit
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"I"!"ﬂ'oh

imum likelihood fit
18 ps, 18 ps]and

S O 0

Linmixed

[] B:: Primary
B . Cascade
4000 B" Decay-tag
B Signal
) B Dec.-tag
2000 Combinatoria

(li OS( AmdAt)) - Cfbﬂ[iﬂu . 3
1000 |

&000

36 ps

ng function:

entries/(0.

e—At/TBO-
S* =
A7

B

fector response on At:
==Gaussian parameterization
~Cascade lepton tag:
D evaluated from
semileptonic BR
Fit free parameters:
a) Gaussian parameters for detector response
b) ©(B%) & Amg
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500
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_—
BABAR ~ Main systematic errors:

PRELIMINARY o —

-ﬁ"
E
B
5 W
e

Misalignment of the silicon
vertex detector

tg0 = 1.501+0.008(stat)+0.030(syst) ps

Amy = 0.523 + 0.004(stat) £ 0.007(syst) ps
Amg = 0.509 + 0.004 ps-! World Average
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opposite side | same side (vertexing)
1

Gppmiﬁe

sicle kaon

i
|
i fragmentation
. U kaon L+
K !
i

0 meson -
b hadron

omponents for measurements
+ decay time ct, un-boost B
decay, final state
production,

vor tagging
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e To the different size of CKM matrix elements
yand B, mixing frequencies are very different

_rhdz 0.47 ps! B, Am = 17 ps-!

Unmixed |, """ (1+cos(Amt))
\decay ! (;) B
; ) 2T

e (1—cos (Amt ))

September 8, 2005 Donatella Lucchesi



= e et

Fully reconstru Yo
omentum recoﬂns"ﬁruc’rion

L]
40Y% ~ ™ ()Y |

Ss resolution = high S/E
 Two Track Trigger (SVT)

ce d tracks ;

Par"rlall

“"E;if’fr g momentum carried by the v

=+ Visible proper time corrected
“from MC (K factor)

* Proper time resolution diluted
by missing momentum .. /’
+ Selected by dedicated trigger (+svT) B¢" D
- High statistics S
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- a——
CDFII Preliminary, 355 pb ™, B.— D.x, D.— 7
(q\|
g 140 B

S/B~2

| —

BO, —» D."n* D, — D,
BO, —» D,p* pt— n* 1
(not used)

September 8, 2005

Partially reconstructed:

\ndidates

C

Donatella Lucchesi

S : —— Data
[ 120 : —— Fit Function
= i h — B,— D
a I B~ DK
- — L VINBEt— It .. B D X
| Ng_= 52633 -0
; S

----- combinatorial

background

v*INDF = 132.7/125
prob: 30.18%

K'K'twf mass [GeV/c]




BOS — P_E;I+VX ——
D, — ¢ (¢ ->KK)

B WD, (D= 07) T . I'D: D, — KK

N(ID,) = 4355 + 94 ' "Dy ot
No B, mass peak: missing
particles

Use D, invariant mass
Charge correlation |-D,:
I*D,
I-D,-
I*D,~ peak not pure signal

~207 background:
D.+fake lepton from PV

190 19 200

mass(KKr) (GeV/c” BO.B*—> D,D X, D —lvX
c-c backgrounds
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IEAmpliilde of mixing .asymmetry.
SRaiUNearby a factior (am )

Momeéntum
" resolution resolution

(constant) (proportional o ct)

D =e¢e

Ot

5 o s 45 Am = 15 pS'l
S u omves  AM = 15 pst s wF mes 642167 fs
% e 047100 fs X " 6,/p=15%
S  20F = § 20F- 2
; a 155 DG-‘- 0.32 a 15;_ D _(150215t)
! o 10 N —e
; % =2 4 6 8 o5 2 4 & 8
Decay time t (ps) Decay time t (ps)
S af . . % 1 !
Lk Hadronic mode like - Semileptonic mode like
E o5 S, 05
< OE < o_g\/\f
-0.53— -0.53—
_13_ _13_
0 —2 4 6 8 o 2 4 —%6 8

Decay time t (ps)

September 8, 2005 Donatella Lucchesi
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CDF Run Il Preliminary

o background BY - I'vD, (D = o 1 )

120
100

B,—Dsm, D;—0m

o0
o

S

3.
v

S

@

Q
0
Q2

=

c

L

Signal:c =59 um

ct*(B,)

(®))
o

Background: o, = 83 um

N
o

001l 002 003 004

B, decay time resolution (cm)
Hadronic Decays: Semileptonic Decays:
<649 ~ 30 um (100 fs) <649 ~ 50 um (167 fs)
op/p < 1% op/p ~ 15% (K factor for

missing heutrino)
September 8, 2005 Donatella Lucchesi 46



earch for a lepton or
kaon coming from B decay

reconstruct the “"other b"
charge

£=Nyqq/Nyorq efficiency
D= NyggV-N; %/ Nyqq dilution

D=1 D=0 @
eD?=figure of merit
September 8, 2005 Donatella Lucchesi 47




ide tagging: infer the production B*flavor from
2 produced "close” to the B:

—

—_——— -

oroduction and B~ —BOr

Same side Bs tagger

performances can not be measured
from data if setting a limit.

Must be understood in Monte Carlo.
other way?

eD?=2.33(1.0)+0.34(0.35) % B*(BO)

September 8, 2005 Donatella Lucchesi 48



— —_ ..~

p—

Z , e[ I

Opposite Side | _ -
jith Opposite Ueﬁ"*MW

“momentum lepton

S
~ ) —,

-v; - rma ax into
fficinecy
r’r\ances and calibration on SVT +lepton data

g._

S ’Muon (O 70 £ 0.04) %
' ;" D ‘Electron: (0.37 £0.03)%

—-—.'
I i
- —

—
e =

= D_max~0.4 -> 30% mistag rate
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~

i

Opposite id

1 jet algorith

0

’ v tagged jet
P et

~0.4 '9 30% mistag rate

e

=

—
= e —
— ——

z rﬁéﬁféecondary vertex: (0.36 + 0.02) %
-¢D? displaced track: (0.36 +0.03) %

eD? highest p jeft: (0.15+£0.01) %

September 8, 2005 Donatella Lucchesi 5]0)



litude

 Mreeuces Amplitude” A in
ieABikelinood ==

L Ee—“f(liA-D-cos(Am-t))
a

sig —

» Amolirie2 deds — ,
ineramplitude A and itis error o(A) at fixed Am

4 The f|1' fOr' CDF Run Il Preliminary L ~ 355 pb™

& |

il | - datatlc A 95% CL lipi P
. EHT Am ------ 1.6456 O sensitivi %
- - data + 1.645 o (stat. only)

dh 4Rl
111111

»0'if there is no mixing
Example B® Hadronic decays
- Amplitude = 1 at Am =0.5 ps-?
* Amplitude = O at Am >> 0.5 ps!
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i *:(;,.

10 CDF Run Il Preliminary 355 pb™
| {datatlc A 95% CL limit 7.7 ps’ -
% 8 16456 -©- sensitivity 7.3ps’
2 | [Mdatat 16456
g_ 6:_ data + 1.645 ¢ (stat only) o~ )
I . : 9
< 4 Semileptonic Il E
: 48 "0" B.
2L /\/ ’ Soqet] E
i ;””“In| -2-
e "T + [ ] |I !
Op T
_2:

No sensitivity (yet) but

better behaved at high Ams
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World Average + CDF Run IT
— Sensitivity: 18.6 ps!
— Limit >14.5 ps!1@ 95% CL

CDFIT combined result
-Sensitivity: 8.4 ps!
‘Limit: Am,>7.9 ps! @ 95% CL

CDF Run Il Preliminary L = 355 pb-1 CDF Run Il Preliminary L = 355 pb'1

4|+ datatic & 95%CLimit 7.9ps’
-~ 16456 O sensiivity =~ 8.4ps”

« datat1c A 95% CLlimit 14.5ps™
21 .. 16450 O sensitivity ~ 18.6 ps”

I datat1.6450

Il datat 1.645¢

21 datat16456 (stat. only u \ data + 1.645 o (stat. only)
B o — el g1
e — #f"’"lhw 2
- Q } Q
£ walt MU VTR T =
: i £ o s
-2

| Semileptonic+Hadronic Combined | CDF+World Combined

5

10

15

0 5 10 15

0...
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_F""‘ o

. On-shell transition
= contributes to AL
< . I'T-I'- -

Common
modes

o — |

— INVIUESCT s Slimd 1f bigger — new physics

AFBS/FBS ~ (7"14))(10_2

Fermilab-Pub-01, 197
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-~ at Te

-
el = (Flong"'_rshor"r )/2 —— _—
A" = (Flong = Dshort )

= 1/T

5 decdy

Examine two similar decay

B.—>J/yd /‘T/ WS
s.d . B 5T /WK*O »—KK
K O— K=+

%al J=0 final state
- Twospin-1J=0,1,2
Orbital L=0,1,2 = 3 Different decay amplitudes

B 1ignt~CP even, B .., ,~CP odd
Disentangle different L- -components of decay amplitude

= isolate two B states
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« Work in J/'¥ rest Frame

<K plane defines (x,y) plane
K*(K) defines +y direction

), @ polar & azimuthal angles of L+

¥ helicity angle of ¢ (EK*)
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dip
dp dt

X |AU E'QI{t}'fl ﬁ} + fi(f) = 2cos? (1 — sin® # cos® ¢)
f20@) = sin® {1 — sin® 8 sin® )

(
|A|| z'ﬂﬂ{t}‘fz (ﬁ] + fa:(f) = Hlllliii:ﬂillzﬂ
A, 2-gg{t)*f3[ﬁ} " fi(F) = — sin® v sin 26 sin ¢
I'm(AjA L) ga(t)-fa(P) +
Re(AgA))-g5(t)-f5(p) =

Im(A3A 1)-g6(t)- fo(P) =
i

1
fel@) = —=sin 24 sin® #sin 2¢
V2 '

1
fe(f) = ——sin 24 sin 28 cos ¢
V2

g;(t) different for By
Aqg{t],f(ﬁ'} and H: and are rather
1 1
1

non-trivial

1=

K{ﬂ' — ltlllgl‘llldl_tlﬂl pﬂ] E’lIIl]JlltlldE A Dighe et: al., Bur. Phye. J. C&, §47-662

A . A, = transverse pol. amplitudes
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d*p
dp di

|
jﬁ:t x |Ag|?-e 1t f1(F) +
|42 e L fo(P) +
| AL [2-e™ 0t f3() +
Re(AfA|)-e "1t f5(p)

Fit simultaneously mass, lifetime and angular distribution

convoluted with resolution function
mB, T, TH Cmd Ao, A” AJ_
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417
|A |2

(
{
Tm(AJAL)-F1(7) +
[
{

By:

' {|A@

() +

- f2(p) +
- f3(P) £

I', =CP—-even Re( A[JAH} fs(p) £
[, =CP-odd I'm(AgA L) fe ,&'}}-r




"‘—g

e

Perform two fits
1. Unconstrained: Fit data as described

2. Constrained: Invoke SM constraint I, =+(I', +1',)=T,
(Expected true to ~1%)

Since T, =1.54=0.014ps

=1.54=0.021ps
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"‘—g

'”l.!

e

Lumni = 25815 pb ™

A, = 0.7500.017+0.012 A, =(0.473+0.034+0.006 )e(286:022:007)
A, |= (0.464:0.035+0.007)e(015:015:004)
. CDF Bun Il Preliminary Lumi = 25815 ph-ll . COF Run N Preliminary
5 s B — iy K » data 511:;— B” — Jiy K™
= 1m0 115“ gtEI . W m{sig) @ .
1 150f- Fit prob: 29.7% mswp) | EVE
E-nmg- m{Bkg) .E .
128 B w0
8 oof e
% :; B ]
-

- rlata

M ct(sig)
cl{Bkg )
— ct{Bkg ;)

Fit prob: 60.7%

.1 on
(puKm) mass, GeVie”

AL,
I,

= .01 15 small in SM

Consistent with B factories results
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0.z ;
el, em

CT o =462x15t4um
—Fit to 1 lifetime PDG=460.8+4.2um



COF Run Il Preliminary

Lurni = 25815 pb™'

- B, iy
- 2andldaios
. Fit prob: 93.4%

Lo
[=]

LE]
[=]

candidates per 5.0 MeVic”

-= data

W m{sig)
m{Bkg)

- 7; =1.057515 £0.02ps

+0.38
T, =2.072%+

0.03ps

September 8, 2005

I a5
(upKK) mass, GeVic”

CP-odd fraction (7g) ~ 22%

CDF Run N Preliminary

Lumil = 258215 pb ™

-
=

=B, = Jhy

candidates per S0 um
|

=
m

AT =0.47703£0.01 ps™
AT,
r

&

+H).25
= 0.6572% +0.01

Donatella Lucchesi

AT results Am =125 22

-+ Clata
. Sigy,
_sigllgﬂ
Eigmmr
Bky Lenglived
BKY sorithed
Fit prob: 26 4%




~ constrain

CDF Run Il Preliminary Lumi = 258+15 pb "’
1u’|5— B. > Jy ¢ + data

* SM Predicts
' =T,to~1%
- constrain in fit

— BKY 5o sied » Remember,
can't see angular
t Fit prob: 37.8% = and
separation of CP

T eigenstates in
M ‘ ‘ projection
0.2 0.3
ct, cm

|
lelllj‘_"g:gi[}_[}gps ﬂ_r& =0.46x0.18x.01 Ps

Ty =2.381,; £0.03ps ﬂFFE =0.7122% £0.01

5

:
i
gl

T ||||||I'I

il
L=
"
]
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T L
1l |

ALEPH, | without constraint
ELPHI data
| +0.01;+059 ]
a 7016

+O..25+O'09_0_11 pS_l

1.42+o'06_0.07 pS
1.21 998 4 g ps
1.72 + 0.19 ps

2.4
Flavor-Specific

7(Bs) 2.2

‘0
=
I
=
—

Direct
Measurements

\
]
1
/ Combined

HFAG

{1 12 13 14 15 16 17

1/Ts [ps]
September 8, 2005 Donatella Lucchesi

with.constraint

[ +0.01; +0.59]
+0.33997 11
+0.23 + 0.08 ps™!
1.405°09% ;47 ps
1.21 + 0.08 ps
1.68"99 09 ps

o[ Flavor-Specific
7(BS)

Direct

7~ /7
, \\Measurements 7
|

NYel
,/
/7

4

0.6 0.8 12 14 16 1.8 2

1/T [ps]



cor vinced YOu that B system is a nice and
4 “laboratory” where precisely test the
Model

4- - re tests and for probes for physics beyond
ndar'd Model listen to the next talk
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S N

annels
37 (130 events +20%)

CDFII Preliminary L=36l2)pb'2

i

-
]
—

B.— D.3n

10 MeV per bin
8

8

S

g

o[ A6\, B o] nNe

1A N0 »

rigger
ptonic statistic

S

-
-

Fove decay time resolution with PV event by event (detail)
ental changes in existing algorithm (new Jet Charge +20% eD?)
j‘* hew tagging algorithm Same Side Kaon Tag

I’
i

* New data rolling in, but increasingly peak luminosity:
* Keep alive as much as possible present triggers > SVT upgrade

* Use new trigger strategies
2 SVT Tracks + opposite side muon (pt>1.5 GeV) at trigger level
(already in place since summer 2004 can survive at higher luminosity)
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CDF Projections

]

Sl

20

—_
o

)
2
e
E
<]
2
=
=
®
c
o
7]

Tagging € D% SSKT (3%) + OST
Vertex Res.: 20% Improvement

10 15 20 25 30 35 40
4 6

-1
Delivered Luminosity/expt. [fb'1] A ms[IJS ]

* = Analytic extrapolation, reproduce present result with current inputs

*= Prediction include a reduced (50%) effective luminosity usable for
B-physics from 2007 onwards

*  Sensitivity to the favorite CKM range
* In case of ho sighal 95% C.L. up to 30 ps* with 4 fb!
*  CKM fit will imply New Physics if Am»>28 ps! by then...
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INECENIIGHISTAT. sample to develop e g
anERcallBrEaer fiagging algoritihms

JGapliFiyAreached afiter

lzoforrsrracs iiass et doellizel o g
Poweriof a tag: eD?
L] ciency (e) CDF Run-II Prelminary

igraiition (D = 1-2w)

2

N
(1)
o
o

MeV/c
o
S
S

per 1

Pimelevanipvariables and wheight

EVERISIIETEIr event-by-event

fe)f]

==Dividing events into different
classesibased on ta ginzq power

improves combined eD
*Calibration of the tagger

()]
8500
£
W

performance requires high i
. : | ¥ ELBELLBELSS %l
statistics! KBRS
AR
R RN

2.5
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muon-+displaced track trigger (63 pb '1)

' Q

Data d(track)>0 - §(track)<0
b+c MC §(track)>0 - §(track)<0
b MC §(track)>0 - (track)<0

M( . track) (Gevic )



b |
Candidates per 50 um

~o 250

Bl 337 events D@ Run Il
020200_— preliminary
A C

2150'—

g

& 100

I B
© L

8 50

§ S /\

:| L | ! | I R A N

1 I 1 1 1 1 I 1
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[N
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2

candidates per 5.0 MeV/c

N\

[=]

O
H
=

<

candidates per 50 um

E [=1] [} =
[=] [=] (=] g

n
(=]

llilillll

- -
o o

-
o

III]IH[ T IHII[II ! IHHII[ 1 IIIII!Tl LB

CDF Run Il Preliminary

- B~ Jlyo
— 256119 sig.
[ candidate

- Fit prob: 89.6%

5.3

5.4

(unKK) mass, GeV/c®

CDF Run Il Preliminary

55

B, —»J/y o

2]

L~240 pb-!

-0.1

0075 Ratio respect to B>—>J/yK™
25 /Td —O 980 0. 070(51'01' )"'O OO3(SYST )
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---data

M ct(sia)
ct(Bkg,,)

— ct(Bkg g)

Fit prob: 26.9%

b

0.3
ct,cm

t./t4 =0.890 +0.072(tot.)
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_ ALEPHI
(9195, o D 1L mhmh‘tlb
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B, Li S . J—
—

onstruct on Bboth in CP an igenstate
o [A 4

——

oper time distribution with:

dN(T(4S) — Biag. Brec after )
dt

‘ ~ A ’
B ol {-—-}"3 . cosh ATt/2 + € €0S Amt—Rs sinh Art/2 + 38 sin f_‘xmt}

F s
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i =

—

| B — Divlg LumiHOSiTy :82fb-1
) Dl ' '
nl":l.ll

e Bfiavor 31027 events
y ',1 BO_)D —Tc+(p+ ,01+)
:Ii}: [ Gl!".'_,"?-'-':; BO% D_Tc+(p+ Ial+)
BO—J/yK™

[ 2.0 MeV [t

[.E

| B — JipKD

(25K 1
O - A B, 2603 events
I BO—J/yKY,
s 5,28 5.3 BO_)\V(ZS)KOS
mes (GeV/c') BO N J‘ /\|—’ KOL
BO_)XCIKOS

B [r:"l.'_,"f-':

-
=0

Ewvents [ 2
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o

BABAR

L1
* Bolags

ah Mixed events 4+ Br‘l B.ﬂi R

1]
* B olaps

Ps
2 B

Events/(1.7 ps
Events/().5 ps

&
[=
%'.
E
=
i
=
m

b} Unmixed events _ 4 E" tags
\ + B ags

?

sgn[R(Aep)]JAI/T'=-0.008+0.037 +0.018

The 90% confidence level interval for AI'/T
Sgn[ER(kCP)]AF/Fe [-8.470, 6.80/0]

~s*AT /T, = -0.009 +- 0.037 (BABAR and DELPHI)
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