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The Tevatron

2 # of bunchesincreased:
6X6(3500ns) to 36X36(396nNS)

, 2 PeakLuminosity:
{ 0.16x10% cm' %si ! (Runl)
{ 0.8x10% cm' %si ! (Runll)
by 2005
{ (Recad: 0.52 (Runll)
, { 2-4x10% cm' %si ! (befae LHC)
Main Injector | 2 Int. Luminosiy:
& Recycler ;
» 2 fb 1 by 2005 (Run I1)
330pb' ! delivered
220pb ! to tape
6-9 fbi ! befare LHC (Run II)
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The CDF and DO Detectors

Both Detectas

siliconvertexdetecta (New for DO)
solenoid(New for DO)

central tracking

high rate trigger/D AQ system
calaimeter & muon systems
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New Solenoid, Tracking System. | | | 4 4 | | | 4 4 4 1 1 3
Si, SciFi, Preshowers a 5 D

Central Muon Central Calorimeter (E M)

Wall Calorimeter (H)

Forward Calorimeter (E)

Luminosity Monitor

Time of Flight

entral Quter Tracker
Silicon Vertex Detector
Intermediate Silicon

2 DO Detecta

{ Excellentelectron& muonlID
{ Excellenttrack acceptance

2 CDF Detecta

{ Siliconvertextrigger
{ Particle ID (TOF and dE/dx)
{ Excellentmassresolution
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Triggers: Revolutionary Silicon Vertex Tracker(SVT)

2 Neverhad hadronicB trigger at Hadron collider ?

(challengingbackground,high rate)

2 Seededby L1 drift chamter trigger tracks VME
boads nd & t inal5's pipeline,with o2ine

accuracy

2 Signi cantly reducelL2 trigger rate

Primary X .

Vertex

Displaced
Vertex

Increasephysicssensitivily

{ CDF as\Charm Factory"

{ HadronicB trigger. B !

hh,Bs! DV

{ Higgs/new particlesdecginginto b/c quaks
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The DO Silicon Track Trigger

2 Fully built
2 |n the nal commissioningstates

2 EXxpect to take data shatly
after the shutdowvn

2 DO Track Fit cad
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Triggers for B/Cha rm Physics

2 DO Di-muon-Trigger 2 CDF Di-muon-Trigger

{ {
{ Two?® (jj< 2) { Twocentral* (jj< 1:0)

{ pr> 2i 4GeV, dependent { pr > 1:5GeV

10* CDF Run Il Preliminary, L=70pb !

x10° “u” Invariant Mass ~ N -
- [ w'u o F . Jy ® m'm
S 2 S F e 510K signal
3 “t  DJ Run 2 Preliminary % - - SIg
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N oF L=114Pb " °F .
Al 18 — - LO B L4
E - S :
> 16 — iy Signal = 290.296 events O 5
. - Mass = 3.0718 = 0.0002 GeV/c r .
6 14F 0 -0.07410.0002 GeV/c n F
z °F O 4 *
12 < [
- o N °
10 = T 3 °
— c -
°F * Signal = 8222 event S °
— / al = daaa eV -
6 Mast 36680 1 0.0021 G gvf O 2 o
- G =0.0711 + 0.0022 GeVic - .
4 — = ° o
2 [ 1 |‘. ...‘—‘
E | Lol | | A =
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GeV/c2 2.9 3.0 3.1 3.2 3.3

J/y Candidate Mass, GeV/c 2
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Triggers for B/Cha rm Physics

CDF Runll Preliminary L=65 +4pb"
2 CDF Two-Track-Trigger(TTT) ‘“%OOOO_ D°® K 0
= [N, = 451000 +1400
{ %8000
{ two displacedtracks 3

6000

{ pr > 2GeV,dy > 100m
{ 8pr > 55 GeV

4000

2 Large sample:DY, Dg, D"... 2000

I T R T R R R
1982 1.83 184 185 186 1.87 188 1.89 1.9

Kp Invariant Mass [GeV/c 2]
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Cross Section: Intro duction and DO J=A Cross Section

Introduction:

Run| meas.,Ordersof magnitude
larger than Cola singlet
New ingredientsfrom thearists

{ Gluonfragmentationimportant
{ Cola octet contribution important...
{ Agreebetter than 50%

DO J=Aj j reachof 1.8, %vsJ=A]| ]

N

Dimuon triggers, 4.7 pb * of data

CDF pr(J=A) down to 0, %vsJ=A pr 2 Two pr ranges

N

DO+CDF: Whole picture! » Overall 30% systematicuncertainty

N

Agreewith DO Run| and CDF Run |
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Cross Section: CDF and DO J=A Cross Section

2 di-muontrigger, 39.7 pb 1 of data

2 coverwholeJ=A pr range

2 Total and di®. Incl. crosssection(nb)
wpp! J=A:jyj< 0:6)aBr(J=A! 1 )= 2408 18 30

2 ¥includesdirect, feeddown, B decys

2 For pt > 5 GeV,simila to Run|

Vo= 20:8§ 0:48 %5, Runll

Lifetime" distribution to extract
B fraction (SeePetros'stalk)

2 prospective measurements(DO+CDF):

{ A(2s) cleaner(pompt/seconday)

{ highpr, p7 >> m? theaetically reliable
{ polarization, high pr{Run | discrepancy
{ (1 S;2S;3S) Crosssection/polarization

{ A. Crosssection
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Cross Section: CDF Charm Cross Section

2 two track trigger{ cham \factory".
2 director from b decy

CDF Run Il Preliminary 5.8 pb ™

~ 800 D*'® D%, D°® K p*
L I 2
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5 400+
g -
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| .
O i ! | 1 1
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2
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CDF Run Il Preliminary 5.8 pb ™
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2 direct fraction from impact parameter

mm

Entries per 10

Entries / 2 MeV/c 2

-1

CDF Run Il Preliminary 5.8pb

§D°® Kp* f,=86.6+0.4+3.5%
10° P2 5.5GeV/c
f
10 =
10 ?
;I\\\\\\\\\\\\\\\I\\‘
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CDF Run Il Preliminary 5.8 pb ™
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Cross Section: CDF Charm Cross Section

CDF Run Il preliminary
D" Data/Theory Cross Section
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D*" Data/Theory Cross Section
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o
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5 . . . . 10 . . . . 15 . ; . . 20
p+(D*) [GeVic]

D% pr > 5:5GeV)= 13:3§ 0:2§ 1:5'b
¥{D"";pr > 6GeV)=5:28§ 0:1§ 0:8b
(D" ;pr > 6GeV)=4:38 0:18 0:7b
Y{D.;pr > 8GeV)=0:758§ 0:058§ 0:22'b

Measurementsigherthan
FONLL prediction

by M. Cacciai, P. Nason.
JHEP 0309, 006(2003)
Agreewithin uncertainties
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CP violation: CDF Cabbibo suppressed D decay

CPVasy for D°! K K (V43
Tag{soft, D** ! D% D" | Doy
carection{intrinsic detecta chage asymmetry

06CDF Runll Preliminary

0.
2 Track Charge Asymmetry
(4]
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(D% KK) _ Q. _ _
(05 ) = 9:385 0:18§ 0:10%

FOCUS2003:9:93 8 0:14 8 0:14%

(D% vy _ . . .
oy = 31686 § 0:076 § 0:036%

FOCUS2003: 3:53 § 0:12§ 0:06%
AMDY91 kk)=2:08 1:78 0:6%, 0:55 1:6%(PDG)
AMDY1 vy =3:08 1:98 0:6%, 0:55 1:6%(PDG)
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CDF Runll Preliminary 65 +4pb”

L D'® D°p® [pp]p N0 = 3697+ 69

uf | [ | I ) !

9.76 178 18 182 1.84 186 188 19 1.92

pp Mass [Gev/c 2]

CDF Runll Preliminary 65 +4 pb'l

 D'® D°p® [KK] p
" N_o = 8320+ 140

KK Mass [GeV/c 2]
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Rare Decay: FCNC D°%! 11

BR(D Op 1+1i )" 3£ 10 13(S|\/|) CDF Run Il Preliminary
BRto 3» 4£ 10' °, R-paity violating SUSY
D" 1 D% to reducebackground

Normalizeto D° ! v v ,69pbi * from TTT 2 |-

D% rch

events/MeV
w

Oeventsint arch window

)%

CDF Run Il Preliminary

> [
2 - Normalization mode: 1+
5 i 1371 A53 D% p'p
£ 100 . :
o - in the mass search window
® - | L dt=69pb™
5 CMU fiducial o-\\ N
- 1.8 1.85 1.9 1.95
- M, (GeV)
50 |- 2 1.88 0.7 backgroundeventsexpected
- 2 open blind box, 0 signalobserved
=43 2 BMDY 1) _ NP (D01 m ) . 209 v
= B(DO! v) N (DO v 2(p01 1)
\\‘hﬂ&n”ﬁmﬂ%%ﬂwﬂ% B eape i) 2 O 1+1iy. : i 6 0
0 5 185 19 Tos BR(D " ! ) 2:4£ 10'° at 90% CL
M., (GeV) 5
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Spectroscopy: observation of A, states

2 DO A, statesvia conversion

N

N

N

N

Interestingphysics:BR, CrossSection
di-muontrigger, 114 pb' *

J=A masswindov 200 MeV

° reconthrough conversiong” e' pairs
pr(°)> 1GeV

2 CDF A. statesvia calaimeter:

IS
o
o

Number of Events/40 MeV/c?

0 0.25 0.5 0.75 1 25 1.5 1.75

M(J/W) N(d/)

2 Interestingphysics: CrossSection

2 di-muontrigger, 46 pb' !

2 pr(t) > 2 GeV,J=A masswindov 80 MeV
2 E7(°) > 1GeV,° through calaimeter

2 3B ! A:X) studyin progress
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Spectroscopy: Seach for Exotics

2 DZ;(2317)" | DY (BaBar, Apr.) : 2 CDF Seach throughD! ¥ , D} ¥4 i :

Massnot match expectation for nomalD -° : . f 1
! Modelswrong or somethingelse s { If exotic, may haveanalogstateslike D _ ¥4

CDF Run Il Preliminary

300 + p,(p) > 350 MeV/c ~80 pb™*
250 + H P
200 + + ++ ++ H f +D

p
f
i } ++'+l*+i+

150+

Number of Entries / 10 MeV

100+

50

0T 2% 23 24 25 26 27 28 29 3

Mass of D ¢p” Cand. [GeV/c °]

2 No SignalSeenin D% , DI ¥4 Vi .
2 Dgy(2463) ! D*Y8 (CLEO): { D% ¥ allowedif 1*; forbiddenif O
{ if Dg,(2317) isthe lightestD ;"

@BF Blun 1 Preliminary
CDF Run |l Preliminary
Minimum Pion p , > 350 MeV/c ~80 Db'1+

250

200

150

Number of Entries / 10 MeV

100+

50

23 2.4 25 26 27 2.8
Mass of D :p*p- Cand. [GeV/c ]
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Spectroscopy: Con rmation of new 3872 state to J=AY4 Vi

2 New narrow state { Belle (Aug. 10)
2 UsingexclusiveB* | J=AVS Vi K™
2 A newChamonium? or somethingelse?

of Belle'sresult

Info. on

» 2M J=A(220 pb 1) at CDF
Challengingcombin. background

2 Useinclusived=AV4 ¥4 X

CDF Strategies:

{ minimump;'s

{ good tracks

{ onlytracksin T

{ A(2s) ! J=AVi Yi
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Spectroscopy: Con rmation of new 3872 state to J=AY4 Vi

2 » 600 candidatesaround 3870 MeV

2 Width xed from A(2S) extrapolation

2 M (V43 Cut, Motiv.! Belle'sM (¥%)

Number of Candidates/ 5 MeV/c >

Run Il --- CDF Preliminary ~220pb !
5000 H 6059 + 145 y (2S) ,
] Mass: 3685.63 + 0.08 (stat)zMeV/c
] 1 s:3.42 +0.08 (stat) MeV/c
4000
626 + 85 Candidates ,
3000 Mass: 3871.6 + 0.9 (stat) MeV/c
] s (Fixed): 4.3 MeV/c’
20001 MW
] ° INLT™
Lo
1000+
0385 37 375 38 385 39 305 4

Mass of J/y p'p- Candidates [GeVi/c 2]

2 After M (Y44 cut, » 11 % Signal
2 M = 387148 0:78 0:4 MeV

2

Number of Candidates/ 5 MeV/c

Run Il --- CDF Preliminary ~220 pb™

2
3678 + 99y (2S) M(pp) > 500 MeV/c

Mass: 3685.67 + 0.08 (stat)zMeV/cz
¥ s:3.41 +0.09 (stat) MeV/c

2500

20007 704 + 67 Candidates )
Mass: 3871.4 + 0.7 (stat) MeV/c

1500} s (Fixed): 4.3 MeV/c®

® ot
000’.“

1000

500 J
:.

3% 37 375 38 385 3.9 3.95 4
Mass of J/y p*p- Candidates [GeV/c 2]

Good agreement CDF Al Belle

Studiesin Progress.

= A A A

Chamonium/ D D® molecule/ X?
Large CDF rate! Chamonium?
M (¥4) Distribution, J=AY2deca?
Prompt/Long lived (Stat. limited)?
Angula Distribution(Background)?
DO study in progress
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Outlo ok

2 Yield estimatein 220 pb !

{ DO» 1M J=A, CDF» 2M J=A
{ CDF» 300k TaggedD® from D"
{ CDF» 900kD* ! Kivfys

2 Crosssection:

{ DO+CDF: Crosssection/
Polarization{J=A, A", ", A,,...

{ CDF: ct carelations
2 DY mixing(CDF):

{ ¢ : DO wvi vsDO! Kiwvf
{ wrongsignD®! K*%

2 Direct CP violation(CDF):

{ Update D ! vfvi, DY
K*Ki
{ NewchannelD*™ | Y44 Yi

2 FCNC(DO+CDF):

{ UpdateD®! 1*1i
{ NewchannelD" ! ¥f1*1i

2 Spectroscopy:

{ CDF: More Studieson X(3872)
{ DO+CDF: More Seaches...
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Backup 1
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Backup 2

CDF Run Il Preliminary
T T T | T T T | T T T | T T T
-I-'+ SR
g 1011 = i
S : - ]
o - " .
0] L - _
(&) |
(&) L u ]
< -
2 i o i
L) ]
1021, i
. | | | | | | | | | | | | | | | | |
0 4 12 16

8
Pt(J/ly) GeVic

K. Yi, Weak Interactionsand NeutrinosWorkshop, October 2003



Backup 3

CDF Run Il Preliminary
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