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The CDF Run |l Detector A
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CDF Trigger on Impact Parameter
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Charm In Run |1

February 26 2002 1pb™ CDF Run 2 PRELIMINARY

Feb 2|6 2002 : : II_—1.3 pl:|>-1
D° — K7v (Online) —

Events per 10 MeVic”

CDF Run 2 Preliminary
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Kp Mass (GeVv/c®) Arm D —D° CeV

Feb'-02 charm signalsreconstructed with online SVT tracks.

CDF Runll Preliminary L =65 +4 pb -t CDF Runll Preliminary L =65 +4 pb -t
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Use impact parameter of reconstructed charm mesonsF (dp) to
distinguish directly produaed charmfromB ! DX, Fg(dp)

CDF Runll Preliminary

.
10" E

From K. ! Ydzdata we nd
Fp(dp) = Gaussian+ exp tails.
FromB! DX MC:

Fs(dg) = a double exponertial.
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CDF Run Il preliminary CDF Run Il preliminary

D° Meson Differential Cross Section D" Meson Differential Cross Section
THEORY: FONLL

Cacciari, Nason
mc=1.5 GeV

CTEQ6M
D* Fragmentation
fncns from ALEPH
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+ CDF Run Il Data

1 L L L L 1 L L L L L L L L L L L L L L L L L L
5 10 20 20
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CDF Run Il preliminary CDF Run Il preliminary
D** Meson Differential Cross Section D. Meson Differential Cross Section
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T IIIIIII| T IIIIIII|
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T IIIIIII| T IIIIIII|
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E=T=17; 1.9(lowp) and E=T = 1.3 1:4(high p;)

a

LHC 2003 Mary Bishai, FNAL Page 6



i pp » BT+X, Vs=1.8 TeV, |y|<1 ]
When pr >> my, large loga- _ e | dashed: pg=piz=piq=V(m+p7)

I : . lid: wy/2 < pp.pip < 2
rithms of the ratio pr=m, arise ¢ N
: : a i CTEQ5M1
In the coexcients of the pertur- = e | e = 475 Gt -
bative ex@nsion. Resummationg - f(b~B)=0.375

of next-to-leading logs merged * . |
with the QCD NLO using a " Theory: FONLL with N=2 fit
retunad fragmentationfunction o L. .. . 1....

6} 10

from more recent e e data po (GeV)

O: CDF data

Wlth NLL a'pp“&j Cacciari, Nason hep-ph/0204025 (Run | Data)
E=T = 1:78 0:5(theory) 8 0:5(expt)

Run |1: test current theory predictions at p"" < 5 GeV
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Run Il dimuon trigger has been optimized and running stably at
arate of 12J=As/ nb ! (j"j < 1:0) since Jan. 2002

CDF Run Il Preliminary

CDF Run Il Preliminary 3000

CMU Trigger Efficiency

.00
.98
.96
.94
.92
.90
.88
0.8
0.84
0.82
0.80

O = d L
(@) 5 10 15
p+(J/y ) GeV/c

L1 ? trigger e®.(j"j < 0:6, plat.=98%)  p(J=A) GeV/c
Run Il di-m uon trigger features:
2 lower p; reach: pr(t) > 1:5(G7) < 0:6);20(0:6< | j < 1.0)
| p(JA)= 0GeV/ic! TOTAL cross-sections

2 Opening angle¢ A> 5° (was 15°) | polarization.
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L 299,800 A 800 Events
L Luminosity = 39.7 pb?1
L Width = 24 MeV/c%

Jiy Acceptance

8
Pt(Jd/y ) GeV/c

300K J=A from 37 pbi ! Detector acceptance
SDF Run 1 Prelminary . First at a hadon collider !: To-
w3 tal J=A cross-setion:
¥pp! JI=AX;jy(J=A) j< 0:6)
£Br(J=A! 1)

= 2408 1(stat) 53(syst) nb

J=A inclusive x-sec
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HV Q pro duction - summary 3

Run Il new and impro ved triggers ! Larger kinematic

coverageof the dimuon triggers, | j < 1, pi(*) < 1.5 GeV/c
(7] < 0:6). Track triggers) large SVT b/c yields at

p(1) < 6GeV=cand p(tr ack) > 2GeV=c Testtheory
predictions in a di®erent kinematic region.

Milestones on the road to HV Q pro duction: Preliminary
measuremets of total inclusive J=A and open charm
X-secs.Exclusive B mesonsreconstructed. methods for
seperation of prompt J=A and D from bs deweloped.
Preliminary measurementsof b production x-sees underway

LHC 2003
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Masses,Lifetimes, Branching

fractions




J=A mass)»

SVXI | Material

calibration

het

10% of SVXII material unaacounted for. Need
B-Field correction of %2 0:1% .

width = 61.6 [MeV]

l G3XIintegrator

3105

3100

[ CDF Run 2 Preliminary

Add B scale

slgpe
[MeV/c™]/[GeV/c]

0.009 *+ 0.065

3095
3090 F
3085

3080

3075 . . . .

0.022 + 0.065
0.301 = 0.065

0 5

Particle

700 i
600 i
500 i
400 i
300 i
200 C

100F

i ndf = 43.57 / 52
=537.3 x 13.26
= 9.457 = 0.001479

+
+
+

| | |
10
p+ of J/y [MeV/c]

Measuredmass

10.5 11.0
nmMmmass [GeV]

PDG 2002mass

Ks
[)()
‘19

497.368 0:05(stat)
1864258 0:06(stat)
04588 1(stat)

4976728 0:031
18646 8 0:5
9460378 0:21

LHC 2003
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B meson masses

Run | Bg and &, worlds best. Competitive measurementsearly.

. CDF Run Il Preliminary . CDF Run Il Preliminary « goCDERunll Preliminary
C 120 a
N(Bu)=828.3 +31.0 ST N(Bd)=550.9 £30.5 S L N(Bs)=71.8 +8.2

T r
10100
0 100F

g n
w 80
60
40

20

FL PR i i PR I ST AR AR 8 o
545 550 510 515 520 525 530 535 540 545 550 555 560
GeVic 7] B, candidate mass [GeVic ]

0 0
500 505 510 515 520 525 530 535 540 545 550 500 505 510 515 520 525 530 535 540
B, candidate mass [GeV/c ] B, candidate mass [

BT ! J=AK+ BO1 J=AK ™ B! J=AA

Particle Measuredmass(GeV/c?) PDG 2002mass
B* 5279328 0:68(stat) 8 0:94(syst) 527908 0.5
BO 5280308 0:92(stat) 8§ 0:96(syst) 527948 0:5
B 5365508 1:29(stat) § 0:94(syst) 536968 2:4
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Mass Di®erence D. i D”

Measurementof ¢ M(D! j D™) is input to the overall PDG
for all the charmad mesons. Predicted by HOET and Lattice

QCD.DS;D% ! Ay Al KK

400F

First CDF Run Il Publi- S 3s0}

E®ect Syst.[MeV/c 2]
“tting 0.14
event selection 0.11

momen tum scale 0.10
Trac ker e®ects 0.06
Calibration  pro cedure 0.03
T otal 0.21

m(DS) i m(D¥) = 99418 0:38(stat) § 0:21(syst) MeV/c?

JFJE
L. J

t

CDF Run Il, 11.6 pb™
D', D® fp, f® KK

- Unbinned likelihood fit projected

cation!! 2 200

f

H{H

+ﬁ

i
ottt fmw,m

t
++

KKp mass [GeV/c ]

m(DE); m(D¥) = 992§ 0:5 MeV/c 2 -PDG2002

LHC 2003 Mary Bishai, FNAL
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B, lifetime using Bs! J=AA

The ratio ¢Bs)

het

tests Heavy Quark Expansion theory predictions.

DF Run Il Preliminary L =70 pb?* CDF Run Il Preliminary

L =70 pb™t

F BT® J/y K" 747+33 signal
candidates

Fit prob: 71%0

EF B"® J/y K*

n
o
)

candidates per 50 m

—e—data

et (sioy
ct(Bkgy)

B ct (Bkg))

Fit prob: 13%06

candidate méss, GeV/c 2

J=AK * cortrol sample. ¢(B*

1
0.3
ct, cm

) = 1:578 0:07(stat) § 0:02(syst) ps

CDF Run Il Preliminary
F B, ® J/y f

L =70 pb?t CDF Run Il Preliminary

L =70 pb?t

55+9 signal
candidates
Fit prob: 70%%6

- B.® J/y f

candidates per 50 mm
'_\
(o]

o~
L
=
[<5)
=
o
~—
a
[<5)
o
w
&
(38
=
=1
=
(1
(&7

=Y

——data
Cct(sig)

ct (Bkg)
Fit prob: 97%0

candidate mass, GeV/c 2

:(Bs) = 1:268 0:20(stat) 8 0:02(syst) ps

¢(Bs) = 1:348 0:23(stat) 8 0:05(syst) ps- CDF Run |
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CDF Run 2 PRELIMINARY 65pb -1 CDF 1T Preliminary Taum 7O Pbh ™

L, ® LI p-
+ e L. ® p"K p*

- 1 -

No Proton PID

L [ ‘ ‘
"IA
'
".

! With Proton PID
{(dE/dx+TOF)

e fh fhg R sl
T - = u

Hl T T T[0T

i
g

Lo s e a b pu g o0 ) | PRPRRPR | _
— 2. .25 2.3 2.35 2.4 2.45
pKmT mass (GeV)

= [T
0

5.5 . 5.6 5.7 5.8
(p K p'p) Mass (Gev)

0 YaYa 73 eventSmeasue 8r)y Gp! @ X Y2600ewverts

CDF Il Preliminary Lumi 70 pb *
P Data at signal region

N

Fit to the data

R
o]

R
o}

A, SVT Efficiency
Events per 200 mm

a1

o2 0.3 0.4 ; -2000 -1000 1000 2000 3000 4000

True A, ct (cm) L, pseudo c t (mm)

¢ (BIX ) = xxx § 0:13(stat) 8 0:07(syst)ps
én (B X) = 1:328 0:15(stat) § 0:07(syst) ps- CDF Run |
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Decaysof D° to CP eigenstatesK *Ki and % ¥4 ) D mixing
and CP violation. Usethe ¥ from D™ | D9%% to tag °avor.

CDF Runll Preliminary L=65 =+4pb N CDF Runll Preliminary L=65 =+4pb * CDF Runll Preliminary L=65 =*4pb *

[ Uncorr. Mean = 1861.40 zt 0.04 MeV/c? [ Uncorr. Mean = 1861.0 + 0.2 MeV/c? F Uncorr. Mean = 1861.6 + 0.2 MeV/c?
FWidth = 11.2 0.4 MeV/c, F Width = 10.2 +0.2 MeV/c? FWidth = 7.4 +0.1 MeV/c’
;NDO = 78160 =390 N, = 3230 +75 + E Ngo = 6720 +140

" D'® D% e 0 " D'® D%
r o L D ® D p c o
1000f D'® Kp E D°® pri c D ® KK

w
o
o

Events/0.4 MeV/c 2

PR R

N N o))

o o @)

o o o
Events/1.5 MeV/c 2
Events/0.8 MeV/c 2

800F
600F

400}

200F

+ £
n A S S T AT N C . e E o
10.82 1.83 184 185 186 187 188 189 19 ]982 183 184 185 186 187 1.88 1.89 1.9 1982 183 184 185 186 187 188 1.89 1.9

Kp Invariant Mass [GeV/c 2] pp Invariant Mass [GeV/c 2] KK Invariant Mass [GeV/c 2]

i(i[()(go!K;*;)‘ ) = 9:38§ 0:18(stat) § 0:10(syst)% CDF Run I

i(DY! K*Ki)=i(D%! Kv) = 9:93§ 0:14 § 0:14% FOCUS2003

‘(i(DS!o!l/‘f( /;!4)> = 3:6868 0:076(stat) § 0:036(syst)% CDF Run ||

(D91 wrvi)=(D%! K¥) = 3:53§ 0:12§ 0:06% FOCUS2003

Acp(DP! KK) = 208 L:7(stat) § 0:6(syst)%
Acp(DP! Vd) = 3:08 L:9(stat) § 0:6(syst)%
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Rare FCNC D9! 1

bt

Sensitiveto physicsbeyondthe SM (3£ 10 *%). SUSY models
with R-Parity violation predict up to 3:5£ 10 ©

CDF Run Il Preliminary

ormallzation mode:
1371 A53 D°5 p'p”
iNn the mass search Wlndow
I L dt = 69pb

Normalizeto D ! V4

CDF Run Il Preliminary

® s

- T

i

pion misiD fraction

Pion misid rate

events/MeV

CDF Run Il Preliminary

D%

O eventsint

1*1i) . 214£ 10°°
@ 90% C.L.
Previous limit - 4:1£ 10 ©
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MeasuredmassMeV/c ?
52806 8 1.7(stat) § 1.1(syst)
52798 8 1:9(stat) § 1:4(syst)

53603 § 3:8(stat);5:s(Syst)

m(DE)i m(D¥) 99418 0:38(stat) § 0:21(syst)
Particle Lifetime
B, 1:268 0:20(stat) 8§ 0:02(syst)ps
o, xxX 8§ 0:13(stat) 8§ 0:07(syst)ps
Decey Branching fraction
Br(DO! 1*1i) . 24£ 10 ° @90%C:L:
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Run I

Hadronic trigger
£[1° A(¢ mg) coq¢ mgt)] .00 and TOF

UseBs! D{7" pis
tag

T = =9==1==

T
45| CDF B! Mixing
- 2000 fully hadronid events
4 11% tagging efficie:ncy

Amplitude

Run | limit : --: SM ;
¢( ms) > 5:8ps *@95%CL. PEPIIT N .
FromBs! Al X9 e
P&} Xs = ¢ mgs=¢(Bs)

dir ection ?
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B; hadronic - Run Il

T T CommreBy! Di %andB, !

J=AK* in TTT ) trigger e®.
understaod. Normalize B to
By! DiY, Di | K¥W: Bs
yield = 408 10 events- much
lower than expected but mostly

PR S T U T S S ST AN T TS S NS S ST S NN S S N
5 5.1 5.2 5.3 5.4 55 5.6

Candidate Mass (GeV) u n d e rSt(le .

events (10 MeV/bin)

\‘\H‘\H‘H\‘\H‘Hﬁﬁ—*—* H\l\\\
=

65 +4 pb'l February 26th 2003 CDF Run 2 PRELIMINARY | | 65+ 4 pb'1 February 26th 2003 CDF Run 2 PRELIMINARY
-Two Track Trigger Only

D Yield: 40 * 10 events

Uncorr. Mean: 5360 * 5 MeV
Sigma: 20 + 4 MeV

i
N
o

Yield: 311 * 25 events
Uncorr. Mean: 5.275 + 0.001 GeV

B,® JY K" :
Sigma: 14 + 1 MeV

JY ® I'I *
B.® D{p

D® j p
i ® KK

events (10 MeV/bin)
g

—_
—_—
—_—

_\\\‘\\\‘\\\H—&—O—"\\\‘\\\l

events (20 MeV/bin)
T[T T[T [T T[T [T [T TSR e T

ol
»
(o))

1 54 1 1 1 1 55 1 1 1 1 56 ' 5.6 1 1 1 5.8
Candidate Mass (GeV) Candidate Mass (GeV)
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Direct CPV in b! hh! ®&?¢ 2

Direct CP violation in B®! ¥ Y Penguin\pollution" nesd

B! K*Ki. Expect 500B ! hh/100pb 1.Goal is to measure
Acp(By! YiVi K*¥=Bg! KK;KiVi= )

IS
a
o)

L= 65t4p0 7

LI B B R B B B R A N |

CDF Run 2 Preliminary

IS
o
o

| QCICQ)

9]
Q
o

B — h*h” 7]
301+£27 signal events _
Mean 5.241+0.004 GeV/c? |
Width 0.041£0.004 GeV/c*

W
o
o

Events per 30 MeV/c?

N
[8)]
o

TCIDF 11
Csimulation

Iyt
e]

Evenls per 25 WV /'
.

3

M PR B B
i m2 a3 ma AR A &% Ea 54 56 5.8

. - - X 4 - : 2
Mass (IT) Gew o nw Mass (GeV/c )

.+=
6
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Disentangling B! h*hi F
Di®erenasin Y4 K kinematics seperate K V=K from ¥/=K K
de::ays Particle ID seperatesl/&/4from KK and¥K from K %4

CDF Runll Preliminary

3500

UX‘
@
o]

°p separation=1.16 s
D°® Kp
(Pt > 2 GeV/c)

3000

J,JrHLH

2500

Number of entries

r J"I.,-'“-k S m"“ el .,u :,‘ 1 2000

7, ‘**ﬂ’_:tjéii‘!;_ﬁﬁ,ﬂ:,g,ﬁar IH 4 }“ ) ]
r*, 1500

g g, -

. ] 1000

Etjllw "'**‘*mlﬂ##:ﬂ"‘*f-‘*‘*"*i oy

Bd —> T T B, > K
BY > nK B, —->nK ] 500
}_{f — 1T K

salecslasalaeaalsosloanal.aall,oolaaal.. .
—-0.B —0.6 —0.4 —02 L] 0.2 0.4 o6 0.8 25

(1—ps/P2)a; dE/dx [ns]

_ - P1Y)- - _ dE=dX(trky:.2)i dE=dX (Y9
M1/4}/4 Versus® = (1 | p—;)q]_ |d1;2 = “UE=dX(K); dE=dX )

F=G(My,j M (®);?/M):E&CF?%:G(idli Eidy;1):G(id2 i Eidy; 1)

o H\‘H\\‘H\\‘\H\‘\H\‘\H\‘H

(@]

S : P
Total likelihood function : L = = 2, f; ¢F;(® M)
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CONCLUSION

b/c Pro duction Key triggers and detector performances well
understad. Preliminary measurementsof the direct
open-charmand total inclusive charmonium cross-setions
(systematicslimited).

Masses, lifetimes, BRs Worlds best B, mass,lifetime and
worlds largestsamplesof @, with ONLY 65pb 1. Current
bestlimit on FCNC D°! 11 decays

CKM matrix physics: Key hadmwonic signalsBs! D{?%and
B! h™hi establishd. Initial rateswith non-optimizad
SVT are lower than expected but now mostly understand.
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Backup slides

Detectorperformance
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Status of LOO

Clustering is well advanced. Now working on alignemer and
understandingresolution. Using L1 and LOO 2 strip clustersto
andor track and look at residualin SVXII LO - infer that
without nal alignmert current 2-strip cluster resolution is

» 11! m (designis 8! m).

’ Residual at LO (best ladder) ‘ p— 269

c? / ndf 4781 /17
Constant 35.96 + 2.359
Mean -0.1667 = 0.9086
Sigma 16.42 £ 0.7225

P
g O

N
o

events per 4 microns
w
a1

w
o

25f

= N
ql (=}
TTTTTTTT

[EY
o
TTTTT

gl
TTTTT

o
TTT

L I
40 60
microns
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O dt=15pb*

riMevic’
o
o
o

Entrjes pe
o
o
o

N(f) = 2354 + 325
N(bkg) = 93113

1.02 1.04 1.06 1.08 1.1

M(K",K) (GeV/c?)

RawA! K*K!

p(K%)<1.5 GeV/c + PID

2

o))
o
]

hY -1
O-dt=1.5pb
Dt /s |<3

a
o
(]

IN
o
o

Entries per 1 MeV/c

w
o
o

N(f) = 1942 + 93
N(bkg) = 4517

1.02 1.04 1.06 1.1

M(K* K) (GeV/c )

K*Ki + TOF

FNAL
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By spring (100 pbi ) CDF will have one of the worlds largest
semileptonicB samplesfrom the inclusive Lepton + SVT.

o | coFRuniPreiminay b decy Expectedyield

= C
o 700[

26002 N b' T+ tr aCk 3M

P -
© S00¢
= -
S 400F

8 200f + (> 90% b-purit y)
| Wreng=on B! ‘DO 20K

s oo (B3 enhanced)
B! 'D™X 10K

(B? enhanced)
‘DX 1K
1K

Right sign

Candidates per 0.5 MeV /c 2

Wrong sign

M(Kpp)-M(Kp) (GeV/c?)
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SVXI | = Lots of Material 25

r (CTVMFT) after sideband subtraction

zero bin at 1460 08/2001 data
1030 nb *

600

ort cards cables
P ISL outer screen CcCOT

inner
cylinder

— O
o
-
[
—
N
-
w
-
N

IIII|IIII|II5II|IIII|II

space tube

SVX outer screen W
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | ﬂ-u"ﬂl | | | |
35 40 45 50

5 10 15 20 25 30

C TS

r (cm)

From comparisonto GEANT MC, we nd we are still missing
» 10% of the SVXII material in the simulation.
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Backup slides

HVQ ProductionTheory
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Basics of HV Q Pro duction In pp

Two leading order perturbative

9
Q
© processes:
(3 J—
9
qg

°%gg! QuQu) sy . logmi=m})

>MM<Q Mgg! QQ2) 7 log(s=m3)

10 (mi=¢?)

9 ay! Q1Qi)

| LO HVQ PRODUCTION Q/L(qé“ QZ@Z)
Hadronic statesneed PDFs: E—

- p - QQ , Vs=1.8 TeV
d34 1 1 _ Us

/ Upper curves: charm and bottom

dydydps )r(n‘T‘ [1+ coshy i )12 ™| e

£ xafi(x1)xafj (X2)
N

X
E 7 MG ! Q&)

Fragmentation) FS hadrons

103

10~3

do/dpt (ub/b

...
9
[0}
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Quark onia pro duction - Theory

Quarkonia bound statesare non-relativistic. NRQCD LO
perturbative exmnsion is O(®2v®) asin the color singlet model
(CSM) + higher order O(®2v*). Fragmentation processed
color octet matrix elementdommate

CDF Preliminary CDF Preliminary

MEGS®) = 11.0 = 0.8 x 1072 GeV? MES®) = 3.8 &= 0.3 x 10-% GeV?

L Forcing J/v¢ ]
F and y S MOSPIPE) = 10.3 £ 1.1 x 1072 GeV3
L amplitudes
E to have the
[ same ratio

E Forcing J/
E and MOSE.2P) = 29.9 x 1077 GeV?
r amplitudes
to have the
FE same ratio N J/ Y —> s

—
N
=
D
<O
<
-
—
S—
—
[a=)
*'—
(=
=4
-
(=)
=4

do,/dP;¥Br(nb/GeV/c)

— Sum E —— Sum
E s 3 3 s

- 1 8) = S - 1 8) = )
2 — 'S&.7P o3 e P =

E— Singlet o= f E ----- Singlet

20

‘ ‘ 1 - 'l‘ 12 14 1‘6
F’ (J/‘W) (Gev/c) P(w) (GeV /c)

Direct J=A production (Run I)  A°production (Run 1)

At low p;, non-fragmentationdiagrams from other octet matrix
elementsare important, soft gluon e®e&ts causeratesto diverge.
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Theory: B Fragmen tation functions

Non-perturbative fragmentationfunctions for B mesonsare
extracted from LEP data using 3 di®erent parameterizations.
Applied to LO and NLO QCD with M'S factorization. ) gaod
agreementwith CDF Run | data on B mesoncross-setion.
Using the NRQCD factorization stheme:) gaod agreement
with CDF Run

| measurementof J=A cross-setion from B.
e B me x| SO ormear 1
Vs = 1.8TeV

7] < 1
& CDF

- ——- CTEQ4M —J

da/dpy [nb/GeV]

up: I.O
down: NLO
Standard
- Peterson
Braaten
P IS RS
10 15
pr [GeV]

do(pp -+ I/y-+X)/dpy-B(¥/¥ - 1'w") [nb/CGev]

Binnewies, Kniehl, Kramer hep-ph/9802231 (Run 1) hep-ph/9901348  (Run )
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b Production - Run 11

Transverse momentum of parent b-hadron and J/y

TR T CDF Run 2 Preliminary

Signal Region Events

= N
(6] o
T T T T

Total Fit

N
T T T TTTTTT

I
o

Jly Contribution

Background Contribution

5 10 15 -0. -0. : 0.1 . 0.3
pt(J/ly) GeV/c [

Candidates / 12.

[
o
TTTTTT T T TTT

O
~
S

(b]
o
=

S 10
o]

©
<
o]
=

o

Run II: p(J=A) » 1:5GeV) p(B) » 0! Extract inclusive
b-hadron cross-setion from b! J=AX using long b lifetime

LHC 2003 Mary Bishai, FNAL Page 35



gy and heavy bary on lifetimes

The dominant source of lifetime di®ernaes betwesn b-°avored
hadrons are weaak interactions betweesn the b-quarkand the light
valene quark of the order 164(8=m,)® = O(5; 10%)in
HQET exmnsionswhere @ = My, | m,. The lifetime
di®erenc of b-hadrons therefore tests HQET exmnsionsat the
third order.

(2 ) : (Bh) — 0 :
Expect 25% » 0:9 but measures g = 0:788 0:05.

Will newNLO QCD calculationsexplain the di®erencebetween
theory and expt.?
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Backup slides

CKM physics
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Flavor Tagging

Tag B °avor at production:.

same sid@

primary

jet charge

lepton (e om)
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RUN Il sin2

RUN |

CDF preliminary
Dm fixed
Dm floating

N

NRight tags i Nwrong tags

D il ution

true asymmetry

|\lRight tags + Nwrong tags
observed tr ue

S
Ysin2) » 1= 5y DN

tag eff iciency

N W
T T

=
T

o

6 005 01 015 02 025

ct (cm)

sin(27) = 0:91°%:3¢

75
70
85
60
55
50
45
40
35
30
25
20
15
10
5

Tag RUN | 2D? RUN Il 2D? e

JetQ 3.0% 3.0%
SLT 1.7% 1.7%

SSTW4K)  (1.4%.,1.0%) (1.9%.4.2%)° o

OS(K ) : 2.4% o
Total (By)  6.1% 0.0%

5 0 x, Limit

1 0
500 1000 1500 2000

Integrated Luminosity (pb~?!)
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Measuring sin®

i gor p, ks (1) = Ae ‘18 R cosxst § P 1i RZ?sin(xst) sin(x+ °)]

BY! D, K3 expectedyield
and badkgrounds:

. . | . . . | . . . | . . . | .
0.4 0.6 0.8 1
S/B

Expected error on sin(x+ °)
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By mixing and measuring sin2

B(B)! I8X: D I8¢9; |8 +

Unmixed(t) i Mixed(t)
Unmixed(t) ;| Mixed(t)

cos( l(t_{r%n_? t)

Mheavy i Miigh t

A(t)

V

BO

d

NB! f)ij N(B! f)
NB! f)+N(B! f)

Acp = = sin(2 ) sin(¢ mgqt)
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D° Mixing

(a) Lifetime di®erenae between (b) Mixing In  wrong sign
CP and non-CP nal states hadronic decays = oscillations.

KY
= - : I 1
K K Yi/a

Expectation for 100pb 1. Belle/BaBar yield = 1M =10 b *:

Mode Yield

DO Kivf 1M
D01 K*KI 100K
DOl vy 30K
D1 K*¥ (DCS) 1K
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Acpin Bs! J=AAand Bs! DD

Measures weak phaseof Vs which is |
very small in SM. Evidenc for anoma—§
lous EP phasesif asymmetry is ob-
serval. Bg! DLV is» (50:50)CP
even and odd, B, ! J=AA is mixed,
Bs! DIDi isCP ewen.

CDF Run Il Preliminary

E_CDF Run Il preliminaryl
- D', D®fp, f® KK 7

w
(4]

- B, ® Jy f 55+9 signal
" candidates
Fit prob: 70%

candidates per 10 MeV/c °
I Gllllgllllgllllgl

=
o
T

[4)]
LI L

Feb '02, Luminosity 1.05 pb ™
l 1 l 1 l 1 l 1

1.80 1.85 1.90 1.95 2.00 2.05 : "
KKp mass [GeV] candidate mass, GeV/c >

o
TT1
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