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Event 1191211
Muon Pt = 31 GeV’
Missing Et = 69-GeV

Bs Mixing predictions
 Tevatron & CDF

. « CDF analysis
il B Y _ Collecting B(s)
data + 1.645 o (stat. only) - | gl ~ Flavour Tagging
— Measuring Am,
—  Ams limit
« Tevatron Sensitivity
15 20gged Jet 1: E1 = 62 Ge extrapolation

Am, [ps'1] gged Jet 2: Et = 40 Ge

(o)
ge]
2
a

E
<C



Flavour oscillations occur through
2nd order weak interactions

_ GEmins(m? /md)
q 672'2

2B, V.V, |
mBq Bg = Bqg|"tq " th

Am

Amy (exp.)= 0.510+0.005 pst (HFAG 2005)

Lattice-QCD:
f254Bgq = (223+33+12) MeV Measuring AmJ/Am,
f25sBgs = (276+38) MeV tests |Vi|/|Vigl

with ~ 5% theory error

> |V4| determined at ~15%
But in the ratio uncertainties cancels:

2 2
Ams _ mBs stBBs [Vt3| _ mBs

Amy Mgy fiBoy V[F Meg € = 1.24+0.04+0.06
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* Brown Band: Amy measurement: ~15% uncertainty

* Dashed circle: lower limit on Am_,/Am4 = Upper Limit on |V 4|
— The lower bound on Am, already gives a constraint to Unitarity Triangle

;UT~

P CKMfitter’s

Lower limit on AM ——— version
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CKM fit

Input from
|[Vub/Vceb|, A m, &, sin2B, cos2B, a and y:

@ 95% CL

Probability density

include also Am, limit:

2
=)
=]
=]
5

@ 95% CL

A very narrow shooting range for collider
experiments!

New Physics @ 3c for Am_ > 31 ps-

b-s sector much less constrained (yet) than b-d

Large New Physics contribution to B, mixing and
its phase still possible!

5 10 15 20 25 30 35 40
Am,

M.Rescigno - Beauty 2005, June 20th 2005

Joid Ayjiqiedwos



Recall: expression for
significance in a mixing
measurement

CDF Run Il Preliminary L=~355pb”

el O) Maximize tagging
rate x dilution?

1) Trigger design to maximise
Signal (S)—> highest BandWidth

Fight for your Band Width (if in a
general-purpose exp.)

Asymmetry

Know your mistag rate
. b from a Amy measure

— Fit projection
0.15 0.2

proper time [cm] Need StatiStiC!

Keep your trigger alive!

CDFII Preliminary, 355 pb,B,— Dy, Dy— o7

2

C

[
N
o

e signal
o background

sl 2) Good
momentum
(mass) and
energy (!) resol.

B for max S/(S+B)

KK’ mass [GeVic)]

Bs—Dgw, Ds—¢n

Candidates per 10 MeV/,

Amplitude
scan

“trigger” turnon

o THDE = A0 BB 51, Prob - 8718

4) Improve oy : pattern limit
|dol < 1 mm

C;:;;;;F’,::;;;;':. 3) Measure tg
. o on semileptonic
& hadronic on

*fully reconstructed ! multiple triggers

Lifetme efficiency

*L00 close to beam pipe 13K ev. (with/without

lifetime bias)

a1 i
-0.1 0 0.1 0.2 0.3
Pseudo-proper Decay Length (cm)

*Primary vertex resolution. _
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Collecting data



Year 2002

2003 2004 2005

Munth 1I 4

7 10 1 4 7101 4 7 14

=
=
=

—e—Base plan

—=— Design plan

O B N W H» 01 O N 0 ©
I L L |

Delivered
To tape .

1fb delivered by

1| Tevatron Run Il
1|May 231 2005 !!

11500 pbt on tape

1000

1500 2000 2500 3000 3500 4000

Store Number

Present result based on ~360 pb-?

1|Fall 04 shutdown

(100 pb lost due to drift chamber ageing problem, now solved)
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« Triggering on displaced vertex at CDF Tt 35 M®33um
using SVT main novelty in Run I, g " [oq= AT m resol®beam
workhorse for CDF B-physics program. — o~47um
See at this conference:

— Charmless decays (Donati)
— SVT trigger (Dell’Orso)

 CDF way to get fully reconstructed
decays useful for mixing (and other good

Online
Track

Impact
Param.

stuff...
) %00 —a00 -2 200 400 600
SVT d; (um)
Secondary / Main Trigger requires:
Vertex /— > 2 opposite charge tracks,
Decay Length’.““ B ; !Dt > 2 GeV/c, o
Lxy . impact parameter |d,| > 120 pum
o y Pr(B) > 5 GeV BN pt sum > 5.5 GeV/c
e B =TS > Projected decay length L, > 200 pm

> 2° < Ap <90°

Add a dynamically prescaled LOWPT trigger with
no opposite charge and no Pt sum to fill available
bandwidth at low luminosity
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Complete momentum reconstruction
*Good proper time resolution
*High Bs mass resolution = high S/B

«Selected by Two Track Trigger (SVT)
*Two displaced tracks (w large SVT Impact parameter)

L OW statistics (useful BR) .
Demanding on L1 B/W: >30 KHz @ 1E32cm?st p /.
~10 KHz @ 5E31cm=2s1

*Missing momentum carried by the v
Visible proper time corrected from MC (K factor)
*Proper time resolution diluted by missing momentum

eCannot reconstruct Bs mass - different S/B

«Selected by dedicated trigger (I+SVT). é
*One displaced tracks (w large SVT Impact parameter) I Ll =
*One Lepton z,e (pr >4 GeV/c) BS Ds

*HIGH statistics and well behaved trigger P.V.
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Istituto Nazionale
aaaaaaaaaa

—— Data

—— Fit Function

Ng, = 52633

B,— D,rt
I B~ DK
S/IB ~ 2
oy = 15 MeV

----- combinatorial

background

“Satellites”:

¥’INDF = 132.7/125
prob: 30.18%

Candidates per 10 MeV/

( Not used in this analysis ) i i fefhbd
Other signals: oL 1 et Y

o —— 5.0 5.5 6.0 6.5
B > D, 7" (D > K K") ,

B® > Dz (D; - 7z 7*7) K'K'twf, mass [GeV/c']
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CDF Run Il Preliminary

*Missing P; == No B mass peak
s(Ds—=om)

*Use Dy mass signals N(ID,) = 4355+ 94

«Charge correlation between £and Dy
Ot D, : “Right-sign”

- ¢~ Dy : “Wrong-sign”

* Right-sign peak is not pure signal

— ~20% background:
» Dg + fake lepton from primary

» BO,B* = Dy D X with D - £vX
» C-C backgrounds

oo b
1.95 2.00
mass(KKn) (GeV/c’
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Signal Yields Summary

254+21 (1 7)

BO—>D*n- ,D”%Krcn ~5600

Semileptonic B§ modes

~7700 events

O(10°) BO/B+ calibration modes

p Hadronic B modes
~900 events

O(104) BY/B* calibration modes

B.>/D_;D, - ¢n  |4355£94 (3.1)
B.»/D.;D, - K*K |1750£83 (0.4)

B.—/D,; Dy = nnn 1573188 (0.3)
B*—>/D0 ; D> Krn ~100K
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Extract proper time at decay from B
flight distance in the transverse plane:

L m(B)

ct L. x

B ()
Two complications:

| |||||IIIIIil|||||||i|ii||||v|m-.
25 0.3 0.35 0.4

2. Correct for missing v in semileptonic ' A v CT fom]
- Trigger and reconstruction - 1 . CDF Monte Carlo
requirements affect L, % 0.9 B, » D, /"vX(Dgy — ¢r)
—  Trigger (impact parameter) cuts at 'S 0.8
low ct 5 0.7
—  SVT acceptance at high ct ‘g 0.6
. “ct” efficiency from Monte-Carlo: :

— B production/decay model
—  detailed Trigger/Detector simulation

. Test with high-statistic B9/B*
samples

Trl
© O
w b

o ©
N

0.3 04
ct* x K (cm)

1
N
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)
INFN

Istituto Nazionale
di Fisica Nucleare

CDHAI Preliminary L=350pb "

CDFIl Preliminary L=360ph "

— Data

— Global Fit
= sigmal

Bl Cabibba

—— Combinatuial

5 eV perbin
T eV per hin
d 3

N of B*: 8380 £ 104

FE 458 8

*
2
a
-2
-
5

2 525 53 535 54 A 55 555 50 5B 55T
Moss GeV]

B4 =1
CDAI Preliminary L=360 pb COFIl Preliminary L=380pb”
B'—D=*

—— Data
— Global Fit

[ signal

—— Combinatoial

25 m per bin
W pm per bin
-
%

N ot B* : 8380 % 104

o5 01 015 02 025 03 u.E“t



CDFIl Preliminary L= 360pb CDFII Preliminary L=36Opb'1

i —— Data
¢+ B¢ Dgmt |
— Global fit

—— Data
—— Global fit

[ signal
—— Cabibbo
Combinatorial

- B—-D*n
BS—> Dsn
D —0m Nof By : 472+ 27
0— KK

8 MeV per bin

. Dg—om

Combinatorial

0—KK - Signal

N of B : 472+ 27

1
! ¢+T lIﬁTH+’L+ +u+# I + ++

5.35 54 5. 45 5.5 5.55

Systematic summary [%0]

T(B+) — 16611002710013 ps ct | Variation(pm) | Variation(pum)
T(BO) — 15111002310013 ps MC input cr negi?gnible negiEi{gBible
T(BS) - 1'59810'097i0-017p3 SEZ‘];LIT;;%E: neg}i.gible neg}i.gible

Bkg ct description 1.1 1.1
HFAG 04 average Bkg fraction 2.0 2.0

- I.P. correlation 1.0 1.0
’C(B+) = 1653 + 0014 ps SVT bIaS Eff. parameterization 1.5 1.5

7(BY) = 1.534 £ 0,013 ps || o foeitene bl
T(B,) = 1.469 + 0.059 ps Alignm. + Oﬁ:ﬁiﬁ i; ii
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»_ Semileptonic B, Modes Lifetime

di Fisica Nucleare

0 + - - -
» CDF Monte Carlo B; = I'vD; (Ds > ¢ =
OdUCE aclo D(Z D _)/p(B s (D —om)
‘000t
O NS 0 O 0
3500 400F 800F
3000
2500F 300F 600F
2000F
R m(B) 20000 200} 400}
ct =L x—F——&K
Xy g D 1000E 100F 200F
pT 500
S PR PR R | | IR BT B | PETERTEN BEPRERTE AR |
87704 o6 08 1 12 82704 06 08 I 12 82764 06 08 1 12
K factor, 2.3<M,<5.3 GeV/c K factor, 2.3<M,<3.2 GeV/c K factor, 3.2<M,<3.7 GeV/c
CDF Run Il Preliminary 355 pb™
€ 113 .
- 0 + _ -
3.10 g Bs > 'vDg (Ds > ¢ ) 1200F 500
= C Semilgptonip B, Signal 1200F 1000k 200
5 ) Combinatorial Background 1000F 800
o Real D, Background 800F 300F
2 102 oo}
2 600 200k
< L 400k 400
w L 100F
200F 200
1 PR IR RRT I RN | 1 1 PRI BTN | 1 1 | |
10 - 8776206 08 1 L2 8376466 08 1 12 876206 05 1 L2
E + K factor, 3.7<M<4.2 GeV/c K factor, 4.2<M<4.7 GeV/c K factor, 4.7<M<5.3 GeV/c
1 i 1 1 1 1 l 1 1 1 1 l 1 1 1 1 1 il
0 0.1 0.2 0.3 0.4
ct (cm)
real D. backqgro 0 DFOMPT and P
ombpined #D s B IE 4 0.0 0 at. err.o ana 0Ngoing
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Asymmetry

The amplitude of mixing
asymmetry is diluted by a
factor

Am =15 ps? -
=100 fs
Do, =0.32

Unmixed
Mixed

6 8
Decay time t (ps)

Hadronic mode like

Decay time t (ps)

M.Rescigno - Beauty 2005, June 20th 2005

Decay rate dN/dt

Asymmetry

N+

Vertex Momentum
resolution resolution

(constant) (proportional to ct)

Am =15 ps?t
c.=167 fs
o, /P=15%

(150.151)*

Unmixed
Mixed

|

Oy

~ 6 8
Decay time t (ps)

OfT
N

Semileptonic mode like

" Il " " "
6 8
Decay time t (ps)




CDEF Il Preliminary
- e signal
o background

B,—Dgm, Dg—0m

ol
0.008 0.01(

“0-8%00 0.002 0.004 0.006

— <64%>: ~ 30 um (100 fs)
—op/p < 1%

— <64%>: ~ 50 um (167 fs)
— op/p ~ 15% (K factor
due to missing neutrino)

Huge prompt

(90%) Dy + track
sample to correct
G error calculation
and parameterize
as a function of
several variables.

¥° / NDF = 36.30 / 24, Prob = 5.13%

3
F—— data
E—— fit
I f
2 l— 4t

_—y
=

Candidates per 15 um
>

proper time [cm]

CDF Run Il Preliminary 355 pb™

e
o N
o O

Entries per 4 um
(0]
T \O\ T 1

B 5 I'VD, (D, —» o)

— signal region
—— sidebands
—— sideband subtracted

Signal: =59 um

ct*(B,)

Background: 6. = 83 um

A

e, h

[n hl"" L ’ " a
(9.00 0.01 0.0 0.03 0.04

B, decay time resolution (cm)




Flavour Tagging



*Same side tagging

_ 1. Identify B and T\
— Use fragmentation track its decay flavor \ [N\
— B9, B*, and B, are different \

—Kaon around Bg: PID is important
(more at the end of the talk)

Sy !

2. Decay length 4’ '."II

f \

*Opposite side tagging (5 algo)
— Use the other B in the event
— Semileptonic decay (b = I)
* (1) Muon, (2) Electron
— Use jet charge (Q, = -1/3)
* (3) Jet has 2ndary vertex

* (4) Jet contains displaced track
* (5) Highest momentum Jet

J ET Q -\;;:l_______-‘.-.-‘ ||
) 3. Initial flavor

Used only Opposite Side Tags so far for B,



/-)
F

wv . Calibration Sample for Taggers

cleare

*Need high stat. sample to develop and Use inclusive semileptonic decays from
calibrate tagging algorithm: the lepton+track trigger (>106 events)
—Lepton charge gives “true” B flavour

*High purity reached after lepton+track —Tag the other b

mass cut applied
CDF Run-II Prelminary

o «2500
-Statistical Power of a tag: eD? . .
. . s < + H H
— Tagging efficiency (&) > muon-+displaced track trigger (63 pb )
— Tagging dilution (D = 1-2w
. v? ggmisgzaz rl;ieo ( ) éOOO Data d(track)>0 - o(track)<0
g 77/ bte MC d(track)>0 - d(track)<0
@ A
*Parameterize dilution as a function of ;§500 [ DMC d(track)>0 - o(track)<0
relevant variables and wheight events with i
their event-by-event dilution
1000
-Dividing events into different classes M
based on tagging power improves g
combined ¢D ey

T
A IIIN s do MY
A OO O IIINIIIIIINNININL
KBS
KKK
R R R RS
VYN VS VY0 O S GOSN WG OOV 09, Y

05 1 15 2 25 3 35 4 45
M(p.track) (Gevic )

9.
o

«Calibration of the tagger performance
requires high statistics!
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~_  Flavor tagging — Soft Leptons

70 CDF Run Il Preliminar
e+displaced track trigger

| / Isolated tracks

i Trigger

Dilution [%)]

2 3
P! [GeVic]

Isolated tracks

Dilution [%]

P

Soft Lepton p_Ir_EI (GeV,/ c)

Likelihood based electron and muon ID

Using combination of calorimeter,muon
detector,dE/dx info Electron

Similar performance as in Run | (¢D?=0.9£0.1 %)

D,ax=0.4 - 30% mistag rate
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CDF Run Il Preliminar

= data points
— linear fit o

o U

e Double Vertex e ITrigger
o Single Vertex

e-SVT data

Doy Per 0.11Q
dilution,%
w wWw M P

Run |
Run [l

e Double Vertex £ Trigger
o Single VYertex

+++++
—— &

——

O
I

=
e
[ —
I
[ 1

=

&
fa

Cone based jet algorithm: compute Jet Charge of

Tag type eD? (%)

*Highest P jet 2ndary vtx
Displaced track

*Secondary Vertex tagged jets
«Jet Probability tagged jet

Similar performance as in Run | (¢D?=0.81£0.1 %)
Highest p jet

D04 > 30% mistag rate

M.Rescigno - Beauty 2005, June 20th 2005



« Validation of the flavor tag calibration using
BY and B* sample

— BY - Dx, B* = DOr
— B9 » J/yK?, B* » J/yK

B :e " (1£S-D-cos(Am,t))
B :e"(1+S-D)

*Fit the “Dilution scale factor”
— =1 if the tag calibration is correct.
— 5 scale factors for 5 tag types

«Effective Dilution depend on detail of
the samples (e.g. P, spectra)

- Scale factors are then used for B, mixing
analysis for hadronic channels -

> Same thing for semileptonic decays

M.Rescigno - Beauty 2005, June 20th 2005

Asymmetry

Asymmetry

0.3 ]
0.2 ]
0.1-

01
0.1
0.2 -

0.3 ]

CDF Run Il Preliminary L~ 355pb™

B° > JyK? B’ >D n*

BO all Tags

e Data
— Fit projection

0

0.05 0.1 0.15 0.2
proper time [cm]

CDF Run Il Preliminary L =~ 355 pb™

B*— Jy K" B - D’

B* all Tags

+<

T

e Data
— Fit projection

0.05 0.1 0.15 0.2
proper time [cm]




[ weow [ wwewe
_ (0.503+0.063+0.015) ps' | (0.498+0.028+0.015) ps-!
— —_—
Total £D? (1 .1210.23)%1 .4310.09)

m 0.83+0.10+0.03 0.93:+0.04+0.03
0.79+0.14+0.04 0.98+0.06:+0.03
0.78+0.19+0.05 0.97+0.06:+0.04

0.76+0.21+0.03 0.90+0.08+0.05
1.35+0.26+0.02 1.08+0.09+0.09

» Am, consistent with WA: 0.510£0.005 ps-'
» Total eD?: 1.1—1.4%

« All dilution scale factors consistent with 1
— Hadronic: 15~25% uncertainty

— Semileptonic: 5~15% uncertainty

| -
O
]
O
Y
o
®
O
(79}
C
i
e
=
()
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= e /"(1+ A-D-cos(Am-t))

 Amplitude scan
— Fit the amplitude for fixed Am

« Amplitude: A, uncertainty: o,
— Repeat the fit for different Am
Amplitude will be consistent with:

— 1 if mixing detected at the frequency

Am
— 0 if there is no mixing

» Example for B® Hadronic sample
— Amplitude = 1 at Am = 0.5 ps™’
— Amplitude = 0 at Am >> 0.5 ps-’

M.Rescigno - Beauty 2005, June 20th 2005

HFAG 04

*95% CL limit is : Am,_ > 14.5 ps-!
18.2 ps1

e Sensitivity:

CDF Run Il Preliminary

- datatl1lc A 95% CL limit —0O
1.645 ¢ O sensitivity

data + 1.645 o (stat. only)

Amplitude

1
Hadronic B° sample ~8K ev.|2Ma[Ps’]

Mix at
Amy



CDF Run Il Preliminary 355 pb™

- 4datatlc A 95% CLIimit7.7ps" -
16456 -O- sensitivity 7.3 ps'1

. datat+1.6450 Bl data+ 1.6
data* 1.645 G (stat only) ’ data+ 1.6

Amplitude

- semileptonic

~ Amplitude

details
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di Fisica Nucleare

w_ CDF/World Comparison £

Tl'nnllnllnl|‘ln|l]|nr]nn[n|l]|nr]nnT anlplltude ('sensitivit_v] ﬁ”r””T””TT' TrpETTTprTTOTE anlplitude (sensiﬁvity]

ALEPH1
(91-95, no D 1, ad justed)
ALEPHD I
(9195)
ALEPH B
(91-007

DELPHI FyiBs'}

DELPHL By

DELPHI vix
(92-00)

DELPHI 1
(92 -00)

OPAL
(91-9‘*)
OPALDI1
(91-95)
SLD D
(96-987
SLD (]]6[)0

( ilg

’ DI
(02 !H E!!i )
CDF2B

(02 wlxueg

'_'P_l |

ot |
h——

(02-04 préil

‘World average (prel.)

Heavy Flavour
Averaging Group

CDF2 B (hadronic) 9" best @ Am,=10ps-"

CDF2 DI (semil.) 7t best @ Am_=10ps""

e
i
e |
i—H—%;Z

- =

—o—1

V
'
'
'
'
'
'
'
1
'
'
|

.lluuluulu|LLU|lJuuluul.uuluu]uu]]

-3

2 -10 1 2 3 4 5 6
amplitude at Am_ = 10.0 ps'1

0.09 +0.37 +0.12
0.31+0.79+0.15
0.03+0.85+0.73
L28+ 136+ 111
1.42+0.70 +0.32
0.35+1.10£0.17
0.13+0.65+0.27
0.48+1.04+0.09
0.82+1.21 "%

-0.15

0.09
0.03£0.93 "%

0.52+0.67752

0.74+1.05 +0.40
0.18 1 0.86 £ 0.17
0.99+1.01 +0.31

3.25+2.481£0.94

0.04£0.22

(13.0 ps™)
(7.5ps™)
(0.4ps™
(3.2ps™)
(8.6psh
(69ps™h
(9.1ps™)
(7.2pst)
(4.2pst)
(33ps™)
(8.7ps")
(5.1ps™t)
(7.4ps™)
(0.4ps™h
(4.6ps™

(18.5ps™)

LEPHI1

(91 95.no D, ad_]usted]
ALEPHDI

(91-95)

ALEPH B
(91-007

DELPHI %1—]3 5]}

DELPHI D 1+ 2l9 g)

DELPHI vix
(92-00)
DELPHI |
(92-00)
OPALI
(91-95)
OPALDI
(9195
SLD D
(96-987
SLD dipole
96-! )

DO D |t
(02-04 preél)

‘World average (prel.)

Heavy Flavour
Averaging Group

0 5 0 5 10

15

amplitude at Am_= 19.0 ps'1

[180% —> 60 % worse sensitivity than best experiment]

[130% -2 95 % worse sensitivity than best experiment]

0.63 1 1.40 £ 0.18
4.16 +2.53 £ 0.50
228 +1.93+0.94
3.14+6.78 £3.24
03412274121
9.51+5.91 + 1.06
1.91 +2.28 +0.55
not measured
8.64+4.90" %3
2.24+1.65 *“01;[',
1.22+1.3975%
0.67+3.43707¢
4.0112.74 £ 0.26
-1.97 +2.27 £ 0.46

242+9.84+1.63

0.87 £0.63

- 5t best @ Am=19ps-’

- 8 best @ Am=19ps""

N

(13.0ps™)
(7.5ps™h
(0.4ps™)
(32ps™)
(8.6ps™h
(69pst)
(9.1ps™h)
(7.2ps™)
(4.2ps™
(33ps™h)
(8.7ps™h
(51 ps'1]
(74ps™h
(0.4ps™h
(4.6ps™

(18.5ps™)

\
\A‘
o)




CDFIl combined result
*Sensitivity: 8.4 ps™
Limit: Am,>7.9 ps!' @ 95% CL

~ Amplitude

CDF Run Il Preliminary

| < datatlc A 95%CLlimit 7.9 ps™
-~ 16456 O sensitivity 8.4 ps”

I datat 16450
data + 1.645 ¢ (stat.

N
1

o

| Semileptonic+Hadronic Combined

5 10 15
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20
Am, [ps ]

World Average + CDF Run |l
— Sensitivity: 18.6 ps
— Limit >14.5 ps1 @ 95% CL

CDF Run Il Preliminary

| = datat1c A 95%CLIlimit 14.5ps™
1--16456 O sensitivity  18.6 ps™

| Bl datat 16450
data + 1.645 ¢ (stat. only)

Amplitude

| cDF+World Combined

5 10




Future perspectives




CDFII Preliminary L=360pb'2

*Add more channels
B,>D.3n (130 events +20%)
B,2D./n
*Add semileptonic B decays from the
hadronic trigger (S. De Cecco talk)
X2 semileptonic statistic

140
B.— D.3n

10 MeV per bin
g8 8

g

60
40

sImprove decay time resolution with PV event by event (detail)
sIncremental changes in existing algorithm (new Jet Charge +20% ¢D?)
*Add new tagging algorithm Same Side Kaon Tag

* 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)



Exploits the charge correlation between the b quark
flavour and the leading product of b hadronization.

M.Rescigno - Beauty 2005, June 20th 2005

Already used in Am, measurement,
givesaneD?=1.1+0.4%

case Is complicated by the contribution
of excited B, and B states

SS Kaon tag possible with PID

» Unlike opposite side tagger cannot
calibrate using B° and B*
*Need to know from MC to set a limit
on

*MC tuning crucial



w_ MC-data comparison with PID

Apply PID, T.O.F. and dE/dx combined |
In a Likelihood ratio L(K)/L(r)

0.1 B,—>D,n

quency

Fre

MC Kaons
MC Pions
[ MC Protons

CDF Bun N Preliminar SMIDE w D3R Pl SR S

el
E E.BL‘_ EE s DE n
[ s

« Dala
—MC

LR
18-}
04

# “Kaons”

0.2

-AII|III|I

—

PR S I I S| RS r——
2 3 1 b -]
Hum. Tracks ina A = 0.7 cone

COF Run ll Preliminary | SR = BT 1T Pravh = 48 26 %

20,08 — .
-3 % a”?;é Encouraging agreement!
I I ME Kaans Issues:

0 MG Pians

) MG F‘mmt *Particle fractions in MC
Kaons *PID resolution tuning
*Backgrounds

*MC predict éD? can be 2-3%
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CDF Projections

56 observation
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0

Tagging € D* SSKT (3%) + OST

Vertex Res.: 20% Improvement

' ————————— 510 15 20 25 30 35 40
2 4 6 1
Delivered Luminosity/expt. [fb'1] A ms[ps ]

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 no signal 95% C.L. up to 30 ps-! with 4 fb-

CKM fit will imply New Physics if Am_.>28 ps-' by then... More

projections




Summary

* First attempt at this (very) complex analysis!

« Expect close to 1fb-1 good data on tape by fall shutdown:

x3 statistics w.r.t to present result ?

Additional channels can be used both for fully reconstructed and
semileptonic

Incremental improvements to existing opposite tagging algorithm
expected

Building confidence on Same Side Kaon tagging

Better reconstruction of primary/secondary vertex improve proper
time resolution

* Improved limit (15 ps-! sensitivity?) expected by winter 06!

« Extensive upgrade to DAQ/trigger will keep B-triggers
alive with increasing luminosity and allow the exploration
of the SM favourite range for Am by the end of Runll
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~%_ The Upgraded CDF Detector

Central
NeW  calorimeters
Old

Partially
new

/2= DAC

1
i
]
o
ok 1
b,
o
-
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»~_ AD Projections (design plan)

di Fisica Nucleare

Average Peak Luminosity (E30) vs Time
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Level 1: hardware

— Calorimeter, Muon, Track
— 25kHz (reduction ~x100)

Level 2: hardware + CPU

— Cal cluster, Silicon track
— 400 Hz (reduction ~x60)

Level 3: Linux PC farm

— ~ Offline quantities
— 90 Hz (reduction ~ x5)

M.Rescigno - Beauty 2005, June 20th 2005

Crossing: 396 ns: 2.5 MHz

Dataflow of CDF "Deadtimeless”
Trigger and DAQ

Levell:

7.6 MHz Synchronous pipeline
5544ns latency

=50 kHz Accept rate

Level 2:

Asynchronous 2 stage pipeline
~20us latency

300 Hz Accept Rate

L1+L2 rejection: 20,000:1




Basic tools: PID

*Improved TOF calibration | [ funitprelminary 160 po
(better resolution) '
+ 10 (reduced tails)

=v/c

1
09

08|

TOF: >1c K/m separation up o p=2 GeV | *T  / p
0.67 ‘
‘Improved COT dE/dx  [R[EZENZeM s
calibration over wider By W@z sep. >1.4c@Pt>2GeV e R R

range : . o
Combine TOF+COT in a likelihood
ratio usable for all momentum range!
| CDF Run Il Preliminary |

measured velocity B

Extrapolated | Measured .
by MC on data Combined

TOF
dE/dx

<dE/dx> [ns]

Separation Power

Jly—>ee, y>ee
Jy->

D*>D0 1 .>( ) g
* A2pm

10

. o0 4 0
Il I 1 1 1 Il I Il
4 5
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UT fit and Am. (CKMfitter)

* Yellow Band: Amy measurement: ~15% uncertainty

» Orange Band: Lower limit on Am¢ = Upper Limit on |V,|
— The lower limit on Am, already gives a constraint to the Triangle

« CKM Fit result: Amg: 17.8%7_, ~(1c) : *152,-(95%CL)

Am_ & Am, CKM
\ fitter

_ "\ [CHEP 2004
€

K

excluded area has CL <0.05

back
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w_ CDF “B, Mixing Group” 1i

di Fisica Nucleare

* ~70 physicists ( 22 italians, 9
phd/post-doc) in CDF are actively
involved in the B, mixing project

— Improving the trigger strategy

— Understanding the detector

— B Lifetime Measurements

— Flavor Tagging

— B9 Mixing

— B, Mixing

* Big collaborative effort:
—Analyse 3 different datasets

—Reconstruct 0(20) different decay
modes

—Perform 2 parallel analysis for both
hadronic and semileptonic modes

—Study 4 different tagging
algorithms

—TOF and dE/dx calibrations

M.Rescigno - Beauty 2005, June 20th 2005

CDF/ANAL/BOTTOM/CDFR/7531
Version 1.0
March 9, 2005

Result of Unblinded Am, Amplitude Scan Using
Semileptonic B? — D £tv Decays

BY Mixing Group
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CDFII Preliminary, 355 pb™,B.— D.r, D.— ¢n
[qV}
o 140 |

—— Data

— Fit Function

[HEN
N
o

— B~ D

I B.— DK
. B> DX

[EEN
o
o

(00]
o

combinatorial

background

o
o

x*/NDF = 132.7/125
prob: 30.18%

N
o

Entries/40 MeV/c®

>
@)
=
o
—
| -
)
Q
%)
2
©
S,
S
c
©
O

N
o

L | L L L L |

5.5 6.0

o

o.b B

Mass (GeVic?) K'K'TT; mass [GeV/cZ]

~30 events ~500 events

M.Rescigno - Beauty 2005, June 20th 2005



Istituto Nazionale
di Fisica Nucleare

o~ N
L | Ng. =254+21  —Data L —— Data
% S — Fit Function % 50 — Fit Function
S —— B,— Dgn — —— B,— D.r
o - Bf skt o I B.—~ DK
— ! — B> Dn —
— F - Ab%ACTC o 40 - Ab_>AcTc
8_ O T Y | T B — DX 8_ .......... B — DX
N . | ----- combinatorial » 30H ML ¢ combinatorial
& L background Q - background
_g | ¥?INDF = 157.1/95 -g 20 [ ¥?INDF = 91.7/77
O prob: 0.01% © - prob: 12.07%
O 20 B O 10 i U L !i.li { ’
= Wl | i - ' Il Iu:l iu l" ' j \
Al R i i l 111 1] T I 1l
O | I R ++I I I' “:‘ i FR 4 T P Tl O I |+ R TR gy e
5.0 9.5 6.0 6.5 5.0 5.5 6.0 6.5

KK, mass [GeV/cz] T UG Mass [GeV/cZ]

M.Rescigno - Beauty 2005, June 20th 2005



Istituto Nazionale
di Fisica Nucleare

BY - D I'v(D; — K™K"™)

BY > D I'v(D; >z xtx")

CDF Run Il Preliminary 355 pb™ 355 pb™*

CDF Run Il Preliminary

2
o =~ o
o o O
o O O
L AL B

500
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* Raw lifetimes from mixing fit — not good for
averaging
— Average: 15 = 1.515+0.070 ps no systematics evaluated

« DO: 1(Bs) = 1.420+0.043+0.057 ps, WA: 1(Bs) = 1.469 + 0.059 ps

1 = 1.550+0.131

¥°/NDF =11.30/9, Prob =25 54%

- data
— fit
B,— D,
reflections
— background
A, AT
(1B°>Dnx

Candidates per 75 um

Ds=>K*K
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Ds=>nnn

1, = 1.377+0.186

¥*/NDF=12.56/5, Prob=279%

- data

— fit
B, —» D, &
reflections

— background
P A AT

Candidates per 75 um
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Systematic Uncertainties

Semileptonic

Total

Prompt Background
fraction

Prompt Background
Dilution

Physics Background

‘ ct resolution Scale
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=

Dilution Scale
Prompt Background Shape

Systematic uncertainty on Amplitude
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o o
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o
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CDF Il Preliminary

Hadronic
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D scale factors

D templates

o, scale
resolution

back



source selected Am, scan points

0.0 5.0 | 10.0 | 15.0 | 20.0
B, — D,K level 0.019 | 0.024 | 0.030 | 0.037 | 0.047
dilution scale factors 0.143 | 0.168 | 0.205 | 0.254 | 0.314
dilution templates 0.119 | 0.147 | 0.178 | 0.211 | 0.246
fraction of A 0.014 | 0.009 | 0.009 | 0.011 | 0.012
Punzi term for o 0.009 | 0.008 | 0.022 | 0.033 | 0.030
dilution of B — DX 0.025 | 0.001 | 0.000 | 0.000 | 0.001
0. scale factor 0.000 | 0.024 | 0.061 | 0.090 | 0.144
usage of LOO in bias curve 0.001 |{ 0.001 | 0.001 | 0.001 | 0.001
Bs lifetime uncertainty 0.001 | 0.001 | 0.001 | 0.001 | 0.001
reweighted p; spectrum 0.001 | 0.001 | 0.001 | 0.001 | 0.001
non-Gaussian tails in ct resol. | 0.001 | 0.027 | 0.052 | 0.078 | 0.104
neglect BY in fit 0.039 | 0.036 | 0.033 | 0.031 | 0.028
effect of AI'/T' = 0.2 0.028 | 0.028 | 0.028 | 0.028 | 0.028
Total systematic
Statistical
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Source selectex Am, scan points

0.0 5.0 10.0 5.0 20.0
Prompt background fraction | 0.044 | 0.065 | 0.102 | 0.145 | 0.143
Prompt background dilution | 0.014 | 0.040 | 0.027 | 0.062 | 0.157
Prompt background shape 0.015 | 0.010 | 0.019 | 0.054 | 0.057
Physics background fraction | 0.134 | 0.078 | 0.093 | 0.096 | 0.103
Sample composition 0.002 | 0.015 | 0.022 | 0.021 | 0.039
Dilution scale factors 0.061 | 0.071 | 0.068 | 0.070 | 0.069
o4+ scale factor 0.002 | 0.012 | 0.033 | 0.047 | 0.065
SVT bias curve 0.002 | 0.001 | 0.005 | 0.005 | 0.012
Primary vertex 0.007 | 0.003 | 0.003 | 0.005 | 0.007
B, lifetime 0.001 | 0.011 | 0.014 | 0.020 | 0.026
non-Gaussian tails in ct resol. | 0.005 | 0.047 | 0.049 | 0.052 | 0.078
effect of AI'/T'=0.2 0.012 | 0.005 | 0.005 | 0.005 | 0.009
Total Systematics 0.156 | 0.142 | 0.167 | 0.220 | 0.273
Statistical 0.159 | 0.406 | 0.856 | 1.654 | 3.364
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Error Source Sp " (%) Sp~ (%) Sp (%) Sp (%) Sp 7 (%) Amg (ps”
Tt 0.01 0.02 0.01 0.06 0.04 0.0014
SVT efficiency 0.05 0.03 0.09 0.02 0.02

SVT di resolution 0.26 0.20 0.49 (.22 0.19
Combinatorial background 0.12 0.02 0.13

Fraction of prompt bekg.

Dilution of prompt bekg

cTge.+ fixed

Sample composition

Physics background

Dilution templates

TABLE III: Table of systematic uncertainties for the dilution scale factors and Ay,

S(‘)l.ll'(*!

Mass Parameterization
Signal shape for B" - D~ a1
ratio of widths
fraction of wide Gaussian
Comb. backgr. for Dx modes
ct Parameterization
MC lifetime in SVT bias
L0 in SVT bias
Impact parameter in SVT bias

Scale fac
Backgrounds
K*® swap in B® — J/y
Apin B - Dot
B, in BY &+ D xt
Dilution systematics
binning of templates 0.1
statistical smear of templates Ki 2.9 . 3.3
backgr. tagging efficiencies 03 0.2 0.8
Ay dilution in BY -+ D~ a7 — 0.4 0.2
Total 42 5.2 5.3 3.6

TABLE III: Summary of all systematic errors.
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CDF Run Il Preliminary L~ 355 pb™ ALEPH (14.4ps™)

| - datatx1c A 95% CL limit 7.9 ps™
1 --16450 O sensitivity

] Il datat1.645¢6
data = 1.645 o (stat.

10
DELPHI (119ps )

1 Semileptonic+Hadronic Combined

5 10 15
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In CDF electron ID

uses

— ~10 parameters
— Calorimeter, tracking,

- CDF Run |l Preliminary
b Conversi

K¢ Pions

=]

> 0

S 0.16[-

feiFake
0.12f+

@
rsion Electrons| 5§ ¢ 15

Electron

CDF Run Il Preliminary
H onversi

CDF Run Il Preliminary
E c .

CDF Run Il Preliminary
7 Conversion Electrons
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« Use likelihood to
Impiove separaticn

CDF Run Il Preliminary
- Conversion Electrons

K¢ Pions

Combined Electron Likelihood

Arbitrary Units

Fake Electron

AN

| . | .
0.6 0.8 1
Electron Likelihood




For the Electron » Sequential B decay
tagger, events are — b > ctl

binnded in 2  Higer p;™
parameters - b->c-> st

CDF Run Il Preliminary 185 pb™ CDF Run Il Preliminary 185 pb’
e+displaced track trigger e+displaced track trigger

i | / Isolated tracks

1
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w
o
|

=,
c
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Dilution [%0]

N
(@]
|
~
. (e»)

08 1 K | B E—
Likelihood P [Gevic]




Based on correlation between |
charge of fragmentation =
and flavor of b iIn B meson

B — J/pK*

= = Al = = fo = o
Am,=(0.55=0.10)ps” 4/NDF =11.7112, Prob = 47.20% D =(12.4 = 3.3)% Am,=(0.55:0.10) ps” ¥/NDF =11.712, Prob = 47.20% D= (124 = 3.5)%

0.4 B~ iy K, K — K’ 0.4 B’ D', D'~ K

S

N
(=
N
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\//
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(=1
 Asymmetry
: s :

S

N
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'
1

<

E

' ' ' 0 005 01 015 0.2
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c 1

—
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) Ce _ i
wev - BY mixing in the semileptonic channels

CDF Run Il Preliminary L = 355 pb’ CDF Run Il Preliminary L ~ 355 pb’

Data Data

Fit projection Fit projection
B contribution . B? contribution
B* contribution B* contribution

Muon Tag

Asymmetry
Asymmetry

Bo>D 1" (D™ - D)
0.05 0.1 0.15 0.2
proper time [cm]

B>DI"'W(D  >K'z 77)

0.05 0.1 0.15 0.2
proper time [cm]

CDF Run Il Preliminary L = 355 pb'1

0.6 1

Data
Fit projection

041 o — Measure Am,
— Extract 5 dilution scale factors

Asymmetry

B—DI"'WX(D° > K*z")
0.05 0.1 0.15 0.2
proper time [cm], ID°




CDFII Preliminary L=360pb™

g I

| | B,— D.3n
i

!

10 MeV per bin
8

8

*133+23 Bs candidates

g

il |
*Already used for lifetime ""“""M,h ]
40 iy

I

*But not for mixing

*20% statistics

538
Mass [GeV/c’]
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 No EbE/LOO:
— o~67fs

« With EbE/LOO:
— o~47 fs
- 30%

Improvement

+ Not fully
exploited yet
(only LOO)

M.Rescigno - Beauty 2005, June 20th 2005

B—YK ct Resolution

No L00, Average PrimeVtx
<G>=22211m

L00, Event-by-Event PrimeVix
<c>=15.6 1 m

back



INFN_ NNet Jet Charge

di Fisica Nucleare

CDF Run Il Monte Carlo

Nnet based

Wheight each track by its probability to
originate from b

CDF Run Il Preliminary " \

e-SVT data

_CI:IF Run Il Preliminary Lw355|:||:{1 70,
60|
50F « data points
40|
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One possible way to solve the issue of having a prediction for the
SSKT dilution is to extract it from MC.

—> Compare DATA with Pythia b-antib production and hadronization with all
the processes on, underlying event “tune A” from HF x-sec. CDF data.

Look at the charged tracks in a cone of AR=0.7 around the (no PID)

COF Run Il Prelinvinary | SUWOE = BT Pron T 36 6% COF Run Il Praliminar SFINTF = 4B76 | 35 Pueah = B0 %

. I

£ “-:—_+_ B, D, n
£ e - Data

E « Data
I].HEE: —MC —MC

pal .
| # tracks _
0z longitudinal

=
]

B,—»D.n

200 WMeVic
=]
[
1A

BQUENCY e
=
b

Fr
=
-
@

045

. - 3 4 5 E
Mum. Tracksin 4% K = 0.7 cone p['"iTral:Is In 4 & =0.7 cons| [GRVE]

good agreement !
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Figure 4: Sensitivity projections for 95% C.L. exclusion limit.
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Calibration B® and B* hadronic signals

B* > D’z2(D° - K*7z")

CDF Run Il Preliminary L~ 355 pb™

CDF Run Il Preliminary L=~ 355 pb™

| B* D
N 5625 candidates

=
(0]
(@)
o

' B 5D &t
’\ 6157 candidates

1000 -

500-

Number of entries / 10 MeV/c?
Number of entries / 10 MeV/c?

R

48 5 52 54 56 58
K* - 7t mass [GeV/c’]

| I5:2I | I5:4I | I5:6I | I5.8
K*n~ 1~ " mass [GeV/c’]
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»~_ Semileptonic B and B* Signals [

F Isica Nuclea re

BoDI'WX(D > Kz 7z )JB—->D 1"vX(D™ > D% ) 8B — DI"'vX(D° > K*7")
CDF Run Il Preliminary L= 355 pb™ CDF Run Il Preliminary L=355pb” CDF Run Il Preliminary L=355pb”
4000 4

BoI'Dx  — data BI"D"x  — data BI'D x - daa
— it ‘ — it

D">D'rm 2/ G 2 oi [
3|gna| | slgna

back d i
o5k D% | ek | M 1-100k I*DO

— fit
__| signal
background

w
o
o
o

background

~52k I"D-

per 2 MeV/c?
N

Candidates

1.9
mass [GeV/cz]
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(vev . Lifetime in the semileptonic B modes

1 CDF Run Il Preliminary 355 pb™

B — I'vD; ( D — 3m)

#, Semileptonic B Signal
¥; Combinatorial Background
Real D, Background

CDF Run Il Preliminary 355 pb’

BY - I'vD; (Dy —»> ¢ ) BY > I'vD, (D —» K°K")

;  Semileptonic B, Signal G Semileptonic B Signal
W Comblnatorlal Background & Combinatorial Background

S
=
o
o
i
—
]
o
0
Q
=
s}
c
L

Entries per 100 um

Combined #Dg lifetime result (W.A.: 438 #17 um)
(DD '05: 426 +13 #17 um)

Real D, backgrounds: prompt and physics
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ALEPH I
(91.95, no D |, ad justed)

ALEPH D]
(91.95)

ALEPH B
(91-00§

DELPHL B4+D_h
(92.9%)

DELPHI D k-l
(92.95)

DELPHI vix
(92-00)

DELPHII
(92-00)

OPALI
(91-95)

OPAL DU
(91.95)

S5LDD
(96-93]

SLD ;Iﬁpu

World average

amplitude

0.47+0.77£0.20 (13.1ps"
383+14940.32 (T.5ps
047115 £0.47 (0.4ps
0.14+200 £0.51 (5.1ps"
0.45+ 358+ 1.93 (3.2ps"
1.25+137+0.31 (B6ps’
0.23+304+0.56 (6.9ps”
096+135£0.71 (91ps
12542345191 (7.2ps

363+305*00  (4.2pst

+031

1031360

0.44£100°0%  (8.7ps”

0.46 +0.42 (18.2ps’
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Experimental status on Am,

Wmld aver age

+ datatlc 4 95% CLlimit 145 ps’
- Ledso @ sensitivity 182 ps "f

T I datatlédSc
- [] data+ 1645 o (stat only)

(3.3ps"

* Sensitivity:

18.2 ps™

® 95% CL limit is : Amg > 14.5 ps'




Hadronic Analysis COF I

Samilaptonic Analysis COF I
{ HINE
-+ datat ic & 95 OL limit 7.7 ps” ; + datat 1o & 85% CLlimit 00 ps” HIRE
| v 185G (0 sansitivity 7aps’ PESg  [EE 16845 i1 sansitiviky 04 ps’ ‘ ;
5| W ocstaz i pdso foo I 5] B sataz 16450 i
data+ 1645 o (stat. only} | Litla] chta + 1.645 o (stat. anlyl | 3
b} R 'II -1:. ; i} f ! I ! i
- - o 5 ' ; | Bl
! | il ER P | L. penlgtS ]
ﬁ_ e _'r“_l;lr;“"" ﬁ .I g A . ; U . | T | h
E U ||||||| e ! n - II T X | | E ﬂ Ll 'I. —z '. I T—;_I y t : - | 'II
- rTrTf+ it Hﬂ‘“z IMI 1 | ,'. Bl + +H_ I_.-_ w_m T'.- :| ﬂT II_- .:|| : ]
i | I I
'5 T : : ¥ Y T 3 T X ; T . ; T T y : . _5 : . . . T - r s - T - - T T T W —
2 10 15 20 ¢ 5 10 15 20
i A
mixing frequency, Am, [ps ]

Q
mixing frequency, Am, [ps ]

*Hadronic analysis will begin to lead the sensitivity

«Start to “eat” interesting Amg range combining the 2 analysis

M.Rescigno - Beauty 2005, June 20th 2005



CDFIl Preliminary L=3(:30pt:r1 e _ _ _

wE oo

£
2 140
2 ,
alaa¥VYala E‘m | Bs— D,3n

Include Same Side (Kaon)

Tagging
— Expect twice tagging power than
OST combined
— X3 statistical power! ... but
systematics limited in setting a limit
* Improve accuracy of primary
vertex « datat1c A 95%CLIimit 7.9ps”
16456 O sensitivity 8.4 ps’

M datat 16450
o T D5 ()

— -20% on o(ct) >
+40% oneD? @ Am.=10 ps’
Add more channels +30%

— Bs—=>Ds3n
— Bs—>Ds*n, Bs>Dsp*

x4 statistical power feasible with
same data set 2 x2 on
M.Fawqad»iteml@ &I Pune 20th 2005

. Amplitude



Decay Time Resolution

Decay vertex error matrix overall correction for mis-knowledge of hit resolution

Apply a scale factor S to o(ct) from vertex fit:
— Huge control sample:

— Parameterize S in terms of several variables ( P+, Isolation,...)
— Correct o(ct)’ = S o(ct) event by event.

% [ NDF = 36.30 / 24, Prob = 5.13%

Signal: 1.427 Mean: 1.447 +- 0.010
Background: 1.503 Width: 0.196 +- 0.007

Candidates per 15 um

1.5 2.0 2.5
tor, B, > D,n, D, = o6 n

proper time [cm)]
M.Rescigno - Beauty 2005, June 20th 2005




Resolution of K factor:  Evaluate K factor in each
— better for high M(ID) M(ID) bin

— Dividing event in different — Improve the decay time
M(ID) resolution

2 04 08 08 1 12 8263 68 08 T 12 2 04 08 08 1 12
K factor, 2.3<M_<5.3 GeV/e® K factor, 2.3<M,<3.2 GeV/c™ K factor, 3.2<M_<3.7 GeV/c®

:...J.. M PP EPEPEP i S NP PR | S P T RPN | P
82~64 08 08 1 12 08 1 12 82~ 63 05" he 1 T2
K factor, 3 7<Mg<4.2 GeV/c™ K factor, 4.2<My<4.7 GeVic® K factor, 4.7<Mp<5.3 Gelic®

M.Rescigno - Beauty 2005, June 20th 2005



Prompt Background

CDF Run Il Preliminary L = 355 pb

® Clear prompt peak also in the

—— data
right sign lepton + D+ events = — fit
. . o g o 150 background
Event tagged with high dilution < Exponi
tagger (Muon, Electron, Vertex) o 100 B Efoprzgf
— Prompt background is =
reduced §

— No opposite side B for prompt
BG

proper time [cm]

CDF Run Il Preliminary L~355ph"

. data CDF Run Il Preliminary L ~ 355 pb™

E - f'F —— data
S1000] ~ signal £ 100 — fit
o 7 background = | background
g / — Gaussian N Exponl
3 " Exponl S Expon2
X ﬁ Expon2 B - — prompt
2 5001 £ =0l
s 7 — prompt =
@ = |
© T

O

proper time [cm]



Great progress in Si stand-alone

Substantial efficiency
Improvement at large n andiew-
pt

Improved mass resealution

LOO now ready for physics:
— eff. 60% and growing

Tracking efficienc)’ / 0.1

B
I

1.2

— Clear improvement in o(L,, ),crucial 8
for Bs mixing

1 : ! Mean o,

] i 0 LOO Tracks: 72.3um
108 1 LOO Tracks: 64.1um

E 2 L0O0 Tracks: 53.9um

ALO0 Tracks: 45.3um

D' - D% — [Knln

5.1.0pre10
idth: 8.9 MeV/c 2

484
Width: 11.2 MeV/c ?
Purity: 91%

Events/1 MeVic
[\
[=]
[=]
o
[

-]
_F

Dashed lines denote
the mean valwes of the

\ respective divtributions
003 0,003 0.005° 0.006 '0.007 0.008 'ﬁ.dng EE1

M.Rescigno - B Oy K) [em]

Candidates per 1um
2. .8,

]
P

il L R
1.82 1.84 1.86 1.88 1.9
Kn Mass [GeV/c ]




« Strange peaks in
expected Dms being
there already before
Tevatron new input
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Istituto Nazionale
di Fisica Nucleare

Le Trigger

P
b

||||||||||\|||| IIIII#

rel

Soft Lepton p_l_

TABLE X. The statistical power e}? for the flaver tagging methods used: Jet-Charge Single
Vertex (JOSV), Jet-Charge Double Vertex (JCDV), and Soft-Lepton Tag (SLT). Results for the
e and p trigger data are shown in separate rows. The sum is over bins of g5 for the soft-lepton
data and |(J5et| for the jet-charge data, as shown in Figures 7 and 9, respectively. The square of
the dilution normalization factor Vp is used to rescale the E,-L.'Uf“, ; value to give 3; L.‘I}?. The
first error is statistical, the second systematic.

El.t";}:lﬂl.‘l' i N”
0.077 + 0.016 % 1.BR 4+ 0.20 + 0.15
0159 + 0.023 % 1.76 4+ 0.13 + 0.09
0329 + 0.033 % 1.72 4 0.08 4 0.11

Tatal ¢
41.55 + 0.14 %
T.44 + 0.08 %
4.38 4+ 0.06 %

Sample
JUSY (e)
JODV (&)
SLT (&)

TeilD?
0.27 + 0.06 + 0.04 %
0.49 4+ 0.10 + 0.05 %

0.97 & 0.13 &+ 0.12 %

CDF Run Il Preliminary

Flavor tagging — Soft Leptons

185 pb™

Dilution [%]
> OO o

e+displaced track trigger

| / Isolated tracks

2 3
P [GeVic]

Dilution [%)]
w
2

Isolated tracks

CMUP

Muon

Electron

25 3
P [GeV/c))

(0.36+0.02)%

(0.36+0.03)%

JCSV ()
JCDV ()
SLT )

43.81 & 0.14 %
T.66 + 0.07 %
4.54 4 0.06 %

0048 + 0.012 % 241 + 0.29 + 0.39
0.113 + 0.018 % 2,14 + 0.33 + 0.25
0.210 4+ 0.026 % 201 + 013 + 0.22

0.28 + 0.06 + 0.05 %
0.52 + 0.18 £ 0.12 %
0.85 &+ 0.15 £ 0.19 %

IM.RescCIgno - beauty ZUUS, June ZUth 2U0o

(0.150.01)%

~1.6%




Lf Flavor tagging — Jet Charge |68

di Fisica Nucleare

DF Run Il Preliminary

= data points
— linear fit o

[S)@)

o

e Double Wertex e Trigger
o Single Vertex

dilution,%

W W h P
o1

e-SVT data

o

U] [ e
jets with |Q, =1

Doy Per 0.11Q

e Double Vertex
o Single VYertex

Dy er 0110,

o

TABLE X. The statistical power e}? for the flaver tagging methods used: Jet-Charge Single
Vertex (JOSV), Jet-Charge Double Vertex (JCDV), and Soft-Lepton Tag (SLT). Results for the
e and p trigger data are shown in separate rows. The sum is over bins of g for the soft-lepton
data and |(}jet| for the jet-charge data, as shown in Figures 7 and 9, respectively. The square of (0701004)%
the dilution normalization factor Vp is used to rescale the E,-L.'I}fn, ; value to give 3; L.'I}?. The
first error is statistical, the second systematic, (0371003)%

Sample Total ¢ el Np Foei?

JOSY (e) 41.55 + 0.14 % 0.077 + 0.016 % LBE + 0.20 + 0.15 | 0.2 :I:E-l:ﬁ =+ 0.04 %
JODV (&) 7444+ 008 % 0,158 4+ 0.023 % 176 + 0.13 + 0.08 | 0.48 & 010 =+ 0.05 %
SLT (&) 438 4 0.06 % 0.329 4 0.033 % 172 £ 008 £ 011 0.9 + 0,13 + 0.12 %
JOSV () 43814 014 % 0048 + 0.012% 241 £ 0.29 4+ 039 0.28 4 0.06 + 0.05 %

JOTWV (p) TEE+ 007 % 0113 4+ 0.018 % 214 £ 033 £ 025 052+ 0184+0.12% ngheSt P Jet

SLT () 4544 006 % 020+ 0026% 201 4+0103+£022 08 +0154+0.19% _

IM.RescCIgno - beauty ZUUS, June ZUth 2U0o

2ndary vtx

Displaced track




