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Tevatron Accelerator

 New 120/150 GeV Main Injector replaced Main Ring
— Increased intensity of protons and antiprotons.

e Tevatron operates
with 36 x 36 bunches

Run |l started Iin
March 2001
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» Peak luminosity
8.3 x 103 cm2? st (Jun21)

 Delivered luminosity
> 500 pbt

» Recorded luminosity
> 400 pbt




Run-ll CDF Detector

Hadron Calorimeter

Muon Chamber

EM Calorimeter

,,,,,,

Solencid

Tracking Chamber

Silicon Detector

Interaction Point

Many detector components
are brand-new

e Tracking system

 Silicon detectors
e Main drift chamber

—“==="¢ FE electronics

 Trigger/DAQ

* Plug calorimeter

e Extended muon coverage
e TOF system

Retained good momentum
resolution & lepton ID.



Run-ll D@ Detector

Forward Mini-driftt Central Scintillator Forward Scintillator
chambers
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New Solenoid, Tracking System |
Si, SciFi,Preshowers 0 5 1D

+ New Electronics, Trig, DAQ

* Now with solenoid. New fiber tracker + silicon detectors.
* Excellent calorimetry, hermetic detector.

* Upgraded u system for better u-I1D. New electronics, DAQ.



Electroweak Physics 70 _, pTy—

D@ uu, large acceptance

CDF ee DJ Run Il Preliminary
05000 >
% - o Z—ee DATA (4242) (5 700F
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o(pp— 79 = ¢T¢") = 254.34+3.34+4.3+15.3 pb (CDF)
261.8+ 5.0+ 8.9+ 26.2 pb (DO0)
250.5 4+ 3.8 pb (NNLO, MRST)
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olpp — W — bv) =

2777 £10+ 524+ 167 pb (CDF)
2844 +21 + 1284 167 pb (DO e)
3226 + 128 4+ 100 & 322 pb (DO u)
2687 + 40 pb (NNLO,MRST)



Wi, YA production cross sections and W width
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extract B(W — fv), or Iy .

My = 2.071 + 0.040 GeV (CDF), 2.187  0.128 GeV (DO)

Direct width measurement will also be performed.



Gauge boson pair production

Unified electroweak theory : y*
Non-Abelian gauge structure.

— self-coupling among gauge bosons. g

p—WITW—X — (¢Tv) (¢ D)X
2 enegetic leptons, large missing E7, no jets.

Run 162175 Event 1550545 : WW — e*v.u 7, Candidate

pr(e) =112.7 GeV/c; pr(p) =57.0 GeV/c; M., =165.6 GeV
Fr =868 GeV; ®(Fr) =16

A®(Fr ,lepton) = 1.2; Ad(e,pu) = 2.4; Opening-Angle(e,e™)=1.9

CDF : o(pp — WHtW ) =1437285+1.6+0.9 pb

(12.5+ 0.9 pb theory)




W + Photon Production

Photons detected > 7 GeV CDF, > 8 GeV D@.
Check 3-body mass (I v y) for brems.

CDF Run 2 Preliminary 202 /pb D Run Il Preliminary
T T | T 1T | rT7T T T T T T T T T T T T T T T T T T T T T 171 >
% e ® data 259 events S120
Em’_— 0 Wy— vy MC +BG | SO +
~ [0 QCD +Zy + vy : Eor
= 100 —
£ O Zy+rtwy i & |
g . TV’Y i : —s— Data
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E _
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L 201~
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Photon E; (GeV)

o(pp — W) - B(W — v)
19.7+1.7+£2.0+1.1 pb (CDF) vs. 19.3+1.4 pb
1934+27+6.1+£1.2pb (D0O) vs.16.4+0.4 pb

More direct test : angular distributions — radiation amplitude zero



1 l"v"mm M N
* Observed by CDF and D@ in Run-I data, 100 pb-.

» Tens of events reconstructed,
measurements limited by statistics.
* Run-Il data should allow more detailed studies.

Top Physics
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* Production Cross Section
-+

W
q. v \ /
L, ~7 1

* Production Kinematics
* Top Spin Polarization

« Resonance Production
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* Branching Ratios

» Rare Decays E

* Non-SM decay (t—+H"b)
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p—tt X, WT ¢ty W— =D
2 additional jets from b quarks.

D@ ~150 pb* | Jet multiplicity distributions |  cpF 197 pb!

Event count per jet bin
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Number of Jets

o(pp — tEX) = 143722 T795+09pb, 7.072L713+40.4 pb.




CDF Il Prellmlnary

1 e oy Top cross section

Jetl 79.6 GeV

pp — ttX, W — v, W — q,
b-jets tagged with secondary vertices.
D@ Run |l Preliminary
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gs * Dala(162pb’) 1 40421
5 F = 108742121 +1.1 pb (DO)
§ 6 E : .
- 1.241.0
P 1= 56715757 pb (CDF)
“F Many other measurements with
e v

1 2 3 o4 various techniques.

Number of jets in Wtjets




Top Quark Mass t h° ?

Combine with W mass, O W Www W_ b W
probe Higgs indirectly. - N 9

AM,, oM 2 AM,,, oo InM, New Physics

World average : Run | only

Mass of the Top Quark | 80.6 Ru.n-.” le{(pleCltalti(ImIS, '~:|% GeV
Measurement Mmp [GeV/c’] 1 — LEP1, SLD Data
(DFdil  ——@—— 1674+ 114 :
D0 di o~ B4z o] E8%CL
CDF 4] —F 1761473 o ——
DO |+ o 180.1+ 5.3 S 80.4- 2 fbt goal
CDF all- —-——0— 186.0£11.5 Eg _
ldof=26/4  80.31
TEVATRONRun| (-0 1780+ 43 {m,, [Ge _
—_— 80.2 1144300710007 _ Preliminary
150 175 200 130 150 170 190 210

2
Moo [GEVIC] hep-ex/0404010 m, [GeV]



Top mass measurement CDF Run Il, lep+jet channel,
Dynamical likelihood method
examples

(K. Kondo, J.Phys.Soc.Jap. 57, 4126,1988)

Maximum Likelihood Mass

D@ re-analysis of Run | data, CDF Run Il Prefiminary (162 pb) |—1C Predcion
a new method using matrix ISignal MC : M,,, = 175GeVic’ Signal ttbar(MC)
o . 6]
elements, parton distributions. « ¥ _Data 22 ovenis
3 ¥ —v—
x 1 >
_IE 0.8F g H —y-
¥ 0.6[ *% 3 - v
0.4 it 2§ —Y— —¥—
L ==
0.2f -
oL SN S S 130140150 T60 170 180190 300, 310 330
165 170 175 180 185 190 195 Mazimum leehhmdl‘% (GeVIc)

_I_
Top quark mass (GeV/c?) m =177.8755 £6.2 GeV/c?

my = 180.1 + 3.6 + 4.0 GeV /2 CDF has 3 more Run-ll measurements
(not in world average yet) ;
Nature 429, 683 (2004) DO Run-Il analyses also under way.

Uncertainties expected to decrease as
we understand jet energy scale better.




W helicity In top decays -either left-handed (W,) or longitudinally polarized (W,)
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= 0.70 for m; =175 GeV/c?
Lepton angular distribution in
W rest frame :
Backward peak for left-handed W.
— smaller momentum in lab.
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B physics : does the unitarity triangle close?
(p, M)

(0, 0) 1 (1, 0)

o |Vl from b — clv, |Vl from b — ulv.
o |V,y| from Amy, better if we use ratio
2

MBs ¢2 (¢ =1.14 + 0.037913)
de

Ams

Amd

Vis
Vid

e sin23 from BY/BY — J/¢yKJ. Now precisely known.
e oo from BY/BO — T, etc.
e v from B — DK, etc.




B‘/BO lifetime ratio Tests heavy quark expansion pg
-
If only D and D* are produced, w 7

¢—vD*t from BY, .

¢—vDO  from B~ (D*T vetoed). 7 \ .
s D.D. .

Non-equal lifetime 7— # 79 then produces

a rate difference as a function of decay time.
D@ Runll Preliminary, Luminosity = 250 pb'1

D@ Runll Preliminary, Luminosity = 250 pb™ o T
y : i 2 035 | Y/INDF = 4.0/5
x. =0 . = ' L
. 249444750 DD 1 S |
- Y ; 0.3 4’7
1000 | ¢ D7 3 | + %
i +=0 4 Z I
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i I — +
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2000 |- + 02 | Rate n— DO
“-_._ .1 i | | | | | | | | | | ‘ | | | | ‘ | | | |
* hac SO "o 0 0.1 0.2 03 0.4
0 - e e Visible Proper Decay Length (cm)

| ‘0.14 » 6.145 0.15 0.155 0.16
M) Geve) /79 = 1.093 + 0.021 4 0.022




INEWPhySIcSTINBISSHANSHON? o/ pri o1, 261602 (2003

BY/BY — ¢ Ko (b— s5s)  [BY/BY — J/ KO (b — cés)

- 0 0
1 [~ b B - K 600 B . _¢_q{3 =+1
0.5} =400 | o\
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sin28 = —0.99+£0.50, vs. 4+0.731 4+ 0.056.
3.5 ¢ away!



CDF/D@ can provide unique tests of b - s (SUSY?)

e Measure Amg of BYBY oscillations.
If > 18 ps~!, a new particle in the loop.

e Look for CP violation in BY — J/4 ¢.
This is phase of V4 in SM, so expect ~ O.

e Measure CP asymmetries in Bg — 7ta~ and
BY - KTK~.
Latter dominated by b — s penguin.

e Look for rare decays BY — pTpu~.
Extremely suppressed in SM, B ~ 102 predicted.



0/ RO
Rare decays B; /By — pumu
b v I+
» V, for BY,, V, for BO,
« FCNC tow _
d, s NAANAAA ]

Helicity suppressed.

B.F. very small. b Wm<
t
Z/y
SM predictions for B.F. d, s ﬁ |-

e BO — 4Ty~ (1.00+0.14) x 1010
e BY — Ty~ (3.4 £ 05)x10°°
e Five orders smaller for eTe~ modes.




0.6

0.4

Search for 33/39 — uTu~ One candidate
e Te, Snn CDF 11| |in the overlap region of B?,
= 171007 and B° mass windows.
£ : s B.R. < 1.9 x 107 for B,
. o2 B.R. < 7.5 x 107 for B,
@ 95% C.L.
L Accepted by PRL.
O =28 & 52 54 56 58
L MG 19V | Previous CDF limits -
e sgnalregion °2 TN ) B R < 8.6 x 107 for BY,
% ii%: Side Band 1 Side Band 2 B.R. < 2.6 x 10%for BOS
E Ep 1 | |PRD 57, 3811 (1998)

0.2

Al P s | | . . /STET Nrn | I | RN R ]
4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2

invariant (u ) Mass [GeV/cz]

DO sensitivity is B(B? — pTp~) ~10.1x 107 (95% CL), 180 pb~1.
Analysis being re-optimized, better sensitivity expected.

0




Bg) N J/@ng N LL_I_LL_K_I_K_ F:DFRun I Preliminary “CPF 240 phb2

g - Bs—Jlyo o data
- N : QO 3
DO Runll preliminary. Luminosity ~ 225 pl:u1 0 10 _
160 s lCt(S'g)
] -
f, Do225p0t | s kg,
51402 H’ B, > Jly+¢ 81 | all
2120 i ct(Bkg )
s | _ e
i 400 T4 N=403:28 T . Fit prob: 26.9%
anf_ S 10 3
6ol + H
2(]:— B |
- | | | | | + | +| 0.1 0.0 0.1 0.2 0.3
Dsl | I5-1I 1 1 I5-2I | 1 I5-3I (| I5-4I | I5-5I 1 1 Is-ﬁl | Is?l 1 1 Ct’ cm

I'q.lass;-{';‘.en.'l'n:2

m(B?) = 5366.01 £ 0.73 + 0.33 MeV/c?

0y +0.19 —1
7(Bs) = 1197071 £ 0.14 ps (115 pb™%) /g0y — 1 369 + 0.100 + 0.010 ps

Predict 7(B?)/7(B°%) = 1.0+ 0(1%) Can exhibit a different 7 than
But expect Als/I's ~ 0.1. in flavor eigenstates.
Mode dominated by CP even Al s 7 0 may allow CP studies

(r; /I =0.232+0.100+0.013, CDF). with untagged events.

Future : look for CP-violation, ~0 expected in SM, arg(Vy).



B signals from CDF SVT triggers : full reconstruction
B~ > DY (K at)n™ BY 5 Dt~ (K ntat)n—
CDF Run Il Preliminary L =~ 245 pb™ CDF Run Il Preliminary L = 245 pb™

Prob =1.25% Prob =38.29 %
4809 candidates 4865 candidates
3 3
=1000 - =1000 -
o o
i i
~~ =~
0 0
2 Q
= =
@ o
S 500 |- S 500
® ®
0 Q0
S £
> =
pa pa
0 T T T T T T T T T T T T O T T T T T T T T T T T T T T
5 5.5 6 5 5.5 6
. . 2 . . 2
K" n 7} invariant mass [GeV/c] K" n 7w}, invariant mass [GeV/c']

Understand proper time resolution and flavor tagging

Calibration modes for BY-BY oscillations.




Toward BYBY oscillations

By

Entries per 20 MeV/c °

— D;I_ﬂ'_ (CDF)

CDF Run Il Preliminary, L = 119 pb ™

30}

N
o

=
o

about 100 BY — D_r*

o

5.0 55

D" Mass [GeV/c 2]

3000

2000

1000

BY — ¢—uDF X (DO)

DY Runll Preliminary, Luminosity = 250 pb'l

; Bouon X
Y . 94814253 D —¢ "
+T 33654239 D'—>o
% t owon
] won

~9500

L ‘ L L L ‘ L
2.1 2.2
M(¢ ") GeV/c?

1.7 1.8 1.9 2

Amgs = Crucial for |V,;/Vis]

First attempt expected this summer.



BY/BY — hth/~

o8 PR B B B L B B BB R R B R R BB R R BB R
3 500 .* CDF Run 2 Preliminary -
3ot
m =
s [t
o
5 400 F +
= i
[ L
S 1
300 F + -
200 | +
100 L 891x47 signal events
[ Mean 5.240+0.002 GeV/c?
[ Width 0.036+0.002 GeV/c?
1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1
0 4.6 4.8 5 5.2 5.4 5.6 5.8

i Mass (GeV/c?)

Pion mass assigned to h* h-

Events/10 MeV

Peak is mixture of
BO 7T+7T_, Ktn—

ﬁO . 4 T — 4
B - KTK~, KT n™
3000 =
CDF, 2 fb~* B
B ->Km
2000 — —
1000 — —
0 | NS
0.1 5.2 5.3
M, (GeV)

Use dE/dx and mass
distributions to
determine composition

0.4



B(?/Bg — h‘l‘h/_ Composition 3500CDF Runll Preliminary

3 ‘D> D%n separation=1.16 ©
s L 0
Mode Yield (65 pb=t) £ ¥° CC
BY — KTr~ 148417+ 17 § 250
B — xta— 3904+ 144+17 2 0
BY - KTK~ 0 +17+17
BY - Ktn~ 3+11+17 :
1000;
500;
First observation of BY - KTK—~ | J Lok
510 15 20 2
f(b N Bg) ) B(Bg N K+K_) dE/dx Ins]

= 0.74%0.20=x0.22

f(b— BY) - B(BY - K+T7—)

AlSO
B(BY = nt77)/B(BY - KTn~) =0.26+0.11 £ 0.06
Acp(B® - KT77) = 0.02+0.15 + 0.02

Hope to extract angle y in a longer term (after Am,)



Events / 20 MeV/c*

Direct CP test with BT — ¢K T

CDF RUN Il Preliminary

30 N s
B-—> ¢ K"

253 47 + 8 events

20 [

i~~h. “\: ,+
i

+T

15

10

O | | | | | | | | -&-——-I--J---l (S B I

5 5.1 5.2 5.3
Mk [GeV/c ]

— +0.06
Acp = —0.07 £ 0.17 1555

B(BT — ¢KT1)
B(Bt — J/yKT)

L =180+ 10pb™

5.6

=+
ACP(B —

0.1

0.2

030

CDF

—BaBar

Belle

HFAG average

CDF

= (0.72+0.13+0.07) x 102




Tevatron Run-II in progress since 2001 :

e Machine luminosity improving, delivered > 500 pb-1 to each
experiment.
« CDF/D@ each recorded ~400 pb1.
— 4 x Run-I total. More to come.
e Top production reconfirmed, new precision / measurements to
follow.
« Electroweak physics :
— Precision M,,, — indirect Higgs mass. Triple-Gauge couplings.
 Enhanced B physics capabilities :
— CDF has added silicon-based trigger, enabling to collect all-hadronic
final states suchas B — D =, B, > K*K".

D@ is also commissioning a displaced-track trigger.
— Lepton triggers remain valuable, J/y Kand | v D.

« Expect to collect ~2 fb1 in the near future,
and to make some significant measurements.



Backup Slides follow



tt Production Cross Section

CDF and DZ Run Il Preliminary

Tidikepions |

COF Wirack
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Many channels and techniques.

. Top Production Cross Sections

:J____~—~—1 m ""180 GBV

Cacciari et al. (hep-ph/0303085), m=175 GeV
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CDF Run Il Preliminary, L=70pb ™

N x10
2 b Iy — p'w
% N 510K signal
= b candidates
o S .
o sk
n [
=R )
s I
T L
T 3 .
- 3¢
c [
@) of .

= .

B R Cooees
oF | | . | . | . |
2.9 3.0 3.1 3.2 3.3

J/y Candidate Mass, GeV/c?

p; threshold lowered :
from 2 GeV/c to 1.5 GeV/c

Yield ~2 x Run |

CDF Run 2 Preliminary

Signal Region Events

10°

Total Fit

N

Jhy Contribution

Background Contribution

Candidates / 12.5 um
o

[EEY
o
T |||||||

00 01 02 0.3
J/y ct [cm]

B fraction ~15%
7(B) = 1.526 + 0.034 £+ 0.035 ps




2

Number of Candidates/ 5 MeV/c

State X(3872) — J/¢nT
CDF and D@ confirm Belle discovery

Run Il --- CDF Preliminary ~220 pb™ ~
' 7]  © 800-D@ X(3872)
2500_ 3678 + 99 y(25) M(TETE) > 500 MeV/c > i
' Mass: 3685.67 +0.08 (stat), Mevic” % -
1 0:3.41 £0.09 (stat) MeVic o S | R S +
i 600
200 ] 704 £ 67 Candidates ) : i N
] Mass: 3871.4 i0.72(stat) MeVic N B o
1500 6 (Fixed): 43 MeVic Q I >
i g 400 J{ =
10001 I ! 7t g
_ ' 4
] © B o
: O Y e
5007 200_ g
AT L 0 2:9 é 3:1 312 3;3
- (GeV/c )
O _ﬂ.l [T R R R

365 37 3755 38 38 39 395 4 0 T 08 5’5 ..1

Mass of J/ yn "1 Candidates [GeV/c 2] M . . (GeV/C )
1) un*n

Mass : 3871.4+0.7+0.4, 3871.84+3.0+3.0 I\/IeV/c .

Width : narrow, consistent with resolution (CDF).



BT — J/Yp KT

z

600SDF Run Il Preliminary DO Runll preliminary. Luminosity ~ 225 pl;f1
O "t B s llyK' d > |
S - _ --(ata [ }
o [ 3386168 sig. | 2
S soof- candidates B m(Sig) 1000~ +l B' - Jy+K'
= - 0 ~ L
N 00k g 800 N =4306 89
Q B w i b
Q [ i i
0 300f 600
8 i L
S L -
'8 200_ 400
c L
o i L
100_ 200
O_I | | | | . . L | T— | _|||||||||||||||||||||||||||||||||||||||||||||||||
5.20 5.25 5.30 535 ) ﬂ.s 49 5 51 52 53 54 55 56 57 58
(LuK) mass, GeVic Mass GeVic

m(B1) =5279.32 4+ 0.68 + 0.94 MeV /c?

7(Bt) =1.662+0.0334+0.008 ps, 1.650+0.083 7173995 ps



BY — J/yp K*O — 1~

u- KT

CDF Run Il Preliminary

2 200k BY 5 JiyK® «data > 7001~
D o 1156830 sig. * | = ¢
p f‘;@”d'dSFzsl - B m(Sig) & 600
i 160 FItPrOD: SLE% mswp) | £
: 500
- 140F m(Bkg) gk
2 120 400

candidates
S

DO Runll preliminary. Luminosity ~ 225 |:.-l:-'1

++# 300
+ +*++ | a0

B - Jiy+K*

N=1857172

+

: !
40
20:_ 100
OE (I R R L1 I N S E
5.20 5.25 5.30 5.35 ) R_g
(uuKm) mass, GeVic
CDF :

5 51 52 53

m(BY) = 5280.30 + 0.92 + 0.96 MeV /c?
7(BY) = 1.539 + 0.051 + 0.008 ps

54 55 56 57 58
Mass GeVic’



BY — J/y K*0 and BY — J/4 ¢ polarizations CDF

CDF Run Ii Preliminary L-180pb CDF Run Il Preliminary L-180pb " CDF Run Il Preliminary L-180pb " CDF Run Il Preliminary L-180pb
00

O0F B, S Iy K® «* Prob: 81.5% *F B, =y ¥’ Prob: 7.0 % ook Bs =30 Prob: 47.5 %
0.08F- 0.014F- E
E 0.016F-
0.07] ootz E
E 0.01f 0.014F
0.06F- E E
E 0.008E 0.012F
005F- 3 E
E 0.008f- 0.01f
0.04F- E E
F 0.004 0.008-
003 E E
E 0.002F- 0,001
002 of- 0.004F
001E -0.002f 0.002F
ol T N T T T T T T L L | L L L T D D T U P IR T obu L L | L L L
- 08 -06 -04 02 0 02 04 06 08 1 3 El EY q 1 2 3 1 08 06 04 -02 0 02 04 06 08 1 3 2 El 0 1 2 3
s @, cosO; [
CDF Run Ii Preliminary L-180pb CDF Run Il Preliminary L-180pb
012= . E
B, o dyK®  Prob: 66.7,% 0014f= B, > IIyo ¥ Prob: 48.9 %
0.1 0.012
0.01f
0.08| E
0.008F
0.06| o
0.009)
0.04f 0.004
0.002f
002, F
of
[ T T E E I I B B S T T DU T T P T T
-1 08 -06 -04 02 0 02 04 06 08 1 1 08 06 04 -02 0 02 04 06 08 1

CDF Run Il Preliminary L~180 pb'1 1CDF Run Il Preliminary L~180 pb'l

- By Jly K™ go:aunn L Bs — JIyo
r [1]Belle

—

Imaginary Axis

Imaginary Axis

/T =0.183+0.051 £ 0.054 (CDF) :
i /T =0.232£0.100 £ 0.013

1o contour " 1o contour

_1 | | | | | | | | | | | | | | | L L L _1 L L L L L L L L L L L L L L L L L L

-1 0 1 -1 0 1
Real Axis Real Axis




Number of Entries/ 3 MeV

Semileptonic B decay signals : CDF

B — ¢—vDOX BY 5 ¢—vDF X

CDF Runll Preliminary L =185 pb™ CDF Runll Preliminary L =185 pb™
6000 A s S« | B.51rDx |
. . 2004 N |
N(D°) = 41800 ) ] N(D3) = 1400
)
1 ]
4000+ . 1504
ok | ~1400
i
>
2000+ ;
2
5
(0]

1.85 1.9 ] 1.85 1.9 1.95 2 2.05
M(KT) [GeV/c?] M(¢ 1) [GeV/c?]



Large semileptonic B decay signals : DG
5 _, j—50 BY — ¢—5DF X
B —/{"vD¥X s 7 Vg

DO Run Il Prelimi Luminosity = 200 ob-: D@ Runll Preliminary, Luminosity = 250 pb™
un reliminary, Luminosity = p

873004500 D°—Kn * Bouon X
. W 94814253 D¢ 1"
N + +
3000 - * N 33654239 D' o
30000 i + o
| + won
L] won

20000 2000

10000 1000

! ! ! ! ! ! ! ! ! | ! ! !
14 1.6 1.8 2.0 2.2 17 18 19 2 21 22
M(K) GeV/c? M(o ') Gevic?



Flavor tagging example :
same-side pion tag (CDF)

L ook at near B — D
and B — J/ypK ™)

o
N

.C'>
N

-
-

b 5o b _
T
d u
~ — _ +
q q

CDF Run Il Preliminary L ~245pb™

o
~

+

B 5Dt D s K'nm

o

B

Amg=0.55+0.10+ 0.01 ps !

CDF Run Il Preliminary L ~245pb™
0.4- B 5 Iy K K > K'r
> 0ol T >
B 5
n-0.2- Y
< ] <
04 |

0 005 01 015

Proper decay length [cm]

= (2.8 +/- 0.5)% for B*
gD2 (1.0 +/- 0.5)% for B

005 01 015 0.2
Proper decay length [cm]

Also, muon tagging
eD? = (0.7 +/- 0.1)%



Flavor tagging example :
opposite-side muon tag (DQ)

B — u~vD*T X, mostly BY

Look at the opposite side of the
event for muons from semileptonic
decays : tag.

D@ Run Il Preliminary

M(D*-MD") |

D@ Run Il Preliminary
O L -
> : 250 pb”
3000~ ﬁ
m )
s | i
2500 B-ouvD*X
PR 25680 £ 230 candidates
5 2000~
>
w L
1500~
1000(—
500
oL [ I I IS B
0135 014 0145 015 0155 016 0165 017

2
M- M. (Gevic')

n

non-osc

non-osc

Asymmetry=(N

N OSC)/(N

+NOSC)

T N T T
- 250 pb™ OS muon tagging
PR
L | 1 | 1 | 1 1 | 1 1 | 1 | 1
0 0.05 0.1 0.15 02 0.25
VPDL, cm

Am, = 0.506 + 0.055 + 0.049 ps—!|




TOF kaon identification ~ ¢ — KTK~
(pT < 1.5 GeV/e)

p,(K")<L5 GeVlc (no PID) | | p,(K")<15 GeV/c + PID |
~ 6000 ~ 600
Q Q
s [ J Ldt=15pb" e [ JLdtzl.S pb”
%000} = 500(—
g | s | |Atlol<3
] %]
1000 — £400—
IoL Before oot
3000(— 300—
2000 e " (A
i N(0) = 2354 + 325 I N(¢) = 1942+ 93
000l N(bkg) = 93113 0oL N(bkg) = 4517
1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 0 L | Il Il L | 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1
096  0.98 1 102 104 106 , 108 11 096  0.98 1 102 104 106 , 108 11
M(K"K) (Gevic?) M(K" K (Gevic?)

S/N improves by a factor of 20,
while keeping 82% of signal.




BY — ¢ ¢ : another b — sss mode. CDF

Events24 MeV/c’

CDF Runll Preliminary

L=179+10pb"

_IIII|_I_I_I_I_iIIII|IIII|IIII|IIII]ITII|I

12 events In search window
Expected BG events = 1.95 1062

1L

L

[
58 6
m, , [GeVic’]

12 candidates seen.
1.95 +/- 0.62 BG expected.

B(BY - ¢p¢) =(1.44+06+02+0.5)x 107°

Theory : (1.8—3.7) x 107>, hep-ph/0309136
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