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Fermilab Tevatron Upgrade
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» New Main Injector:
* Improve p-bar production

> Recyclerring:
* Reuse p-bars!
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Tevatron Upgrade Details

»Bunches
*nitially 36x36 at 396 ns
YHimetelyH4b2+et-132ns

>s = 1.98 TeV

» Run 1 (ended Feb '96):

* CDF integrated 110 pb-!
° Lum> 103 cm-2s!

» Run 2 Upgrades:

* Ultimately >2 TeV?
®* Main Injector :
~ BTN b (1993-95) Funlla Funlla FunIb
(qutor Of 5) (=G, 36x36 140103 140103
_ Goal. Protons/bunch 2. 3x1011 2710 2710 2710
° Antiprotensfbunch’ 5.5x10MM 3.0xz10M@ 4.0z 10M0 1.0x10M
; I1 T2 T2 I35
32 -2 e-1 Total Antiprotons 3.3x10 1.1x10 4. 2x10 1.1x10
~O(10°2cm-2s) Dhar Production Fate 502100 T.0x101T 31101 522100 |l
. Proton etmittance 231 20m 20m 20m trm-torad
o RGCYCler o Antiproton emittance 137 157 157 157 mm-mrad
p* a5 a5 a5 a5 cm
(chfor of ~2) Energy 500 1000 1000 1000 Gev
Antiproton Bunches & 36 103 103
-RG-COO' qnhprotons Bunch length (rms) Q.60 037 037 037 m
Crossing Angle 0
Typical Luminesity 0.16x10°T 0.86x107= 2 1x10%2 5. 2x107% e 2gec]
from i.he TeVCﬂ'I’Oh Integrated LuminosityT 3.2 17.3 42 105 pbweek
Bunch Spacing ~3500 396 152 152 nsec
Interactions/crossing 2.5 2.3 15 4 =

Total Run 1 data =1 week running in Run 2b
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Tevatron Status

» Tev operations began 3/01:

* Luminosity goals for Run 2a:
v 5-8x103%' cm's'' w/o recycler
v 2x1032 cm-3s-' w/ recycler

* Achieved so far:
v 2.2x10%" cm2s-!in July

» June shutdown- pbar cooling:

* 54 pb-! delivered to early July
v' 35 pb-! are on tape

v 10-20 pb-! were used for ICHEP
analyses this summer
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CDF Run 2 Collaboration

North America Europe Asia
BE—— 3 Natl. Labs l] 1 Research Lab . 1 Research Lab
25 Universities 6 Universities 4 Universities

1 . i
E 2 Universities 1 University 9 1 University

== 4 Universities *g* | 1 University

®™# | consortium
i 2 Research Labs
B o CDF physicists
ER University Tajwan  Oermany
Canada o
3% 2%
i : 3% °
- 1 University
Italy
20%
US
63%

Japan
9%




Run 2 Physics Potential




Top Physics

> Discovered in 1995

CDF+D0 combined:
my=174.3+ 5.1 GeV/c?
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Top

Quark Understanding

(~ 2x10° tt plus tb produced in 15 fb-')

AM Resolution (GeVic )

a b

a " " " " " " " " "
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Expected Resolution on 1‘-4|’I‘°1)-I\"IMx vs Integrated Luminosity

Run

1

Mi'bear

<o - 1 Statistics

Integrated Luminosity (pb-l)

»Top pairs: o(it) ~ 7.0 pb

* QCD tests

°* Anomalous couplings, new particles
> Differential production properties

*t-tbar spin correlations

*Top P;

*Top Drell-Yan via do/dM of t-tbar

* New Physics in X— tt

»>Single top: ¢ (tb) ~ 1.6 pb
* QCD tests
® |V |, top form factor



Precision EW Physics

> The Tevatron will make
the most accurate W
measurements until the

LHC or the LC 80.433 +/- CDF
80.483 +/- DO
» Run 2 combined CDF 80.471 +/- ALEPH*
and DO prospects for 80.401 +/- : DEL PHI*
2 (10) fb-': 80.398 +/- ; L 3+
* 5M,, = 30 (20) MeV/c? 80.490 +/- OPAL*
° 8FW ~ 40 MeV (direc’r) 80.451 +/- Direct World Average
> Searches for rare 80.136 +/- 0.084
—e—

* . Preliminary

decay processes:
oW +v, D+, ... :
. 25_)0n S s Y 800 802 804 806
~ million W bosons Mw (GeV)
in 10 fb-! of data




EWSB Constraints

M,, (GeV/c?)
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top

> M,,: CDF @ DY
* oy~ 30MeV (2fb)
® oy ~20 MeV (10 fb")
> M;: CDF or DY
* oy< 4GeV (2fb)
* ou< 2GeV (10fb)



Tevatron as a B Factory

production rate is high: ~20 KHz@ L =2 x 10°2 cm-s-!

* Data collection is limited by offline bandwidth of ~50Hz

* All B species are produced

mixing measurements:

*By.,Bs accessto |Viq|/| Vis

> CP violation:

*B® 5J/yKs, BsoJ/yo, ...

> Rare decays

»B hadron speciroscopy with B,
»QCD production studies




B Physics at CDF

N
o

Better decay vertex
measurements with 3d silicon
frackers

7777777777 Layer 00

Better tracking of decay NN Laye
parﬁcles rrrrrrrrrrrrrrrrrrr Baseline CDF
Better particle ID N

Ability to trigger on all hadronic
decays at level 2

8
6
Improved flavor tagging 4
2
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B detection efficiency will be
improved in Run 2 with level 2
displaced vertex triggers




B Physics with 2 fb-1

» Use B;—> D and D 3n
* ~ 75,000 events (50% uncert.)

» Standard Model expectation:

> sin2p from B° — J/y K;
® 20,000 events (J/y - p )

®* o ( Sin2B ) ~ 0.05 * x,=Amg/Ts~ 30
* additional 10,000 J/y — ee e AT.T.~0.15
S S °

0.6 I ] 75
> yfromBe - n* 1" / Bs > K* K- 400 pb* ! e
e ~5000/~10,000 events \ E s
o G(y)~70 ao'4§ ;50
° Assuming S/B ~1/2; X = 40 C;? xs (+TOF+L0OO, S/B=1) _ ii
= - 35
T {00
» Aim for first sin2p results by 0-2 F sin 26 (TDR) j 2
summer 2003 conferences 3 I
2 110
— sin 28 (Run II) 5
O.OC; 5CI)O 1OIOO 15IOO 20-000

Integ. Luminosity (pb)

0 0 Xy Limit



The Standard Model Higgs

Cross Section for Tevatron Production

1 » 99 — Hrate large but too
10 | e much bb dijet background
E t
X 99 hay CTEQ4M ] *bb background ~éub
pb  Ei--
S SR e L i » Main modes: WH, ZH
10 2 koo _.:A.‘...gg,_g‘t_q;ﬁgh‘ﬂ“ff-- ....... olo Ty 777 E
0] g T g
et e g
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>Best search channels: S 10"
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Main Higgs Channels

A" L

e, L e,L .
\ Z b \ Z v ,;4’2/ b

\. 2 . £ N
\R e, 1 R

Y, b b \Ad b

¢(vbb vvbb

 lepton trigger (e,n) *missing E; frigger

e E(¢) > 20 GeV e 2 jets (E; > 20, 15 GeV)

e missing E; > 20 GeV e b tag (tight/loose)

e 2 jets (E; >15, 10 GeV) * p;(bb), ...

* b tag (tight/loose) e reconstruct bb mass

e cosA} (jet-MET) ...

* reconstruct bb mass




SM Higgs Reach

combined CDF /DO thresholds

— 95% CL Imit
— 30 evidence
—— 50 discovery

80 100 120 140 180 180 200
Higgs mass (GeV/c?)

'C-'\
|
0
| N -
S
at

O
X
@
~
-
o=
73]
O
=

3
T
QO
i
O
| -
o
QO
-
E

CDF+D0 combined integrated luminosity thresholds assuming
10% mass resolution, NN selection, nominal systematics



MSSM Higgs

coso/cosf

50 Discovery, Maximal Mixing Scenario
[ ] s5fo?
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SUSY Searches

Tevatron Reach for Supersymmetric Top

| 95% CL

RN

Integrated Luminosity, ot

) - S
100 120 140 160 180

Reach for stop squark with L :
*We’'ll begin to be fairly

sensitive with 2fb-! of data

TR
200 5220 3240
M(t)).Gev/c

The most natural ranges for SUSY
can be explored early:

Mass {Gev/c)

* With more data we move
further into the parameter
space.

f_ G. Anderson, D. Castano, PRD 52, 1693 (1995).

ETh eory Upper
Cnatural limit

:—Expected
CRun Il reach

CAaouradl vall
CFresent
Cexper. limit




Other New Phenomena

Search for new W’ and 7’ bosons Search for Technicolor
* Mz’ > 690 GeV/c?2 * Higgs is composite
*Mw’ > 786 GeV/c? * New particles decaying to
* Run 2 projections: vector bosons and fermions

My > ~ 1 TeV (for SM couplings)

Technicolor p; > Wr, — ¢vbb
Tevatron, 1fb!

IS
L

S0l 2 e g 3 .
S a 30 ) + Topalogical cuts
Sl ® ® CDF data = . ++ + 3ingle b-tag
5102: H ¥ o SM W—ev + backgrounds E - -+-
B _ ] non-W—ey backgrounds w10 :_
10;_ - = A=-2TeV + backgrounds |:|5||||||||—u-|*|-||||||||||||||||+
e 2 o0 20 40 &0 _&0 100 120 140 'IEEI 1BEI 200
1 : i+++ . 60 Dijet mass (Gev)
af ATQF S & L (o) Topological cuts
10 ¢ _? wooank + + Single b-tag
2| 3| +
0¥ o - +
: Y zof +
s o ) f| i _¢_
109 200 400 600 800 100C D_....I...-I--H|-I|||||||||-*|-||""Tq‘"1-h-+-|—l—o—-4—o-—
m(ev) (GeV/c?) 0 50 100 150 200 250 300 350 400

W+ dijet mass (Gev)



CDF Detector

» Most of the detector is new!

*Tracking
oSilicon Tracker (LOO, SVXII, ISL) | &
* Central Outer Tracker
*Time of Flight

* Endplug Calorimeters

* Intermediate muon detectors -
* Front End Electronics (132ns) »What did we keep?

*Trigger (pipelined) * Solenoid
*DAQ (L1,L2,L3) * Central Calorimeters
* Online and Offline software * Portions of muon detector



CDF Functionality

Muon detectors Y T Hadron calorimeter

Electromagnetic
calorimeter

Drift .
Chamber K ’ TU 1p1'--
K°— T, ...etc
Silicon
Detector

14T
Solenoid



CDF Run 2 Silicon Trackers

» Layer 00 (LOO)

* Improve impact
parameter resolution to
increase B tag efficiency

® Usein Level 2 trigger
* Extend CDF lifetime

> SVX Il (SVX)

* Extended coverage with
smaller gaps inz and ¢

* 3D vertexing

* Triggering at Level 2 on 2D
displaced tracks

> ISL

* Exiend b-taggingto|n|=2

* Help link tracks found in
the drift chamber to SVX
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SVX I

3 Barrels: Very compact design:

* Electronics mounted
directly on silicon to
avoid longitudinal gaps.

* Overlaps in @

* Radial span ~8 cm

for 5 layers!



Barrel Preparation SVX ||
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Impact Parameter Resolution
300

SVX Il + ISL only:

Hybrid region of SVX ||
e
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7 _ZVL00 Inside SVX

Installation clearance: 300 450 mmover~2m
FLAaI alignment: | §arallelp SVX to ~ 25 mrqdf
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Silicon Tracking Status

> After June shutdown we have:

* >95%L00 (beam pipe) operational .. . -

* > 90% of SVXII operational for fracking E

* > 80% of ISL ladders operational (cooling)

» Single hit efficiency > 99%; S/N ~12

» Construction alignment tolerances for L2
impact parameter trigger have been met

» SVXII 2-strip resolution:

* Track-by- track pull has c~1; Resolution~11p

signal
(dflt clustering)

E

SVX Unbiased Residual in Phi |

40 - [ Residual/Err After Cuts | T 2 g0=
[ Mean =4.4066-06 = r
F Il After final iter RMS = 1 5 C
r [ Finaliter and 2.5 5 cut Do b [ CDF Run I 2-Strip clusters
r Over = D 50?
30 - Chi2 / ndf = 80.17 / 80 L Preliminary
I Prob =D0.4788 L
r Constant = 23.77 + D.9339 a0l
r Mean = D.0DD5847  0.03252 C
0l Sigma _=1.015 + D.02451 F O, insic =11um
i 301
10 - 20
L 10
0 \\\‘Illlllln\\\ﬂpﬂ\‘lmlnll‘\\\‘\\\‘ll C
005004 003002001 0 001 0.02 0.03 0.04 C
PIFIRNN BRI Hu T a e 1| 24 N NI VRN o e b
-0.02 -0.015 -0.01 -0.005 0

0.005 0.01 0.015 0.02
cm

.

Unbiased residual (cm)

B e

R

R




Central Outer Tracker (COT)

Hit Resolution
%snnnng— ~200 “m
Goal : 180 um

-0.15 -0 -0.05 1] 0.08
Residual distribution (cm)

> 96 wire planes
* (8 superlayers)
®* 50% are 3° stereo
* Uniform drift (0.88 cm cell)
* 30,240 sense wires

. Sense wires
- Potential wires
—=- Cathode









X-ray the detector with
Y —ete- conversions

e T

Silicomge™ T

. B §
, T ar e
e, e

COT inner cy.Iinder

(COT tracks)

|__Run 103153 V0 mass with KO hypothesis | chiz nar= 1371795
> p0 =1513 +-15.03
%450 E pl = 3167 +-55.02
= ¢ p2  =1843 +- 48.76
=400 = N = 1435+ 44.88
o F Mass  =0.499 +-0.0002597
Laso Widih__= 0.007897 +- 0.0003064
(300 =
250 f—

E +
- K 2 n'm
180 =
100 i—

80—
0 = I Ll A rl
1] 01 oz 03 04 05 06 07 08 08

] 1
M(m ) (Cewe’)

M(K,)=499 % 0.2 (stat) MeV/c?

Chi2 fndf=9128 /54
= R00 = PO = -2.:394e+04 +- 2094
e F pl  =det+04 +- 3704
= p2 = -1649e+04 +- 1637
Men= N = 1227 +-56.11
w Mass = 1.116 +-0.0001111
2 € Width _=0.00247 +-0.000126
a0
Sa00 =

300

200 |-

100

0 L 1 1 ! [ Ll | ! | 1 1

L L L L Ll L L L L
1 102 104 1068 108 11 112 114 1168 118 2

Mip, x) (Gewc%

M(A)=1116 % 0.1 (stat) MeV/c2



Precision Momentum Measurement

rCDF Runll preliminary

Silicon selection
53k signal eventis
width = 14.9 MeV

- . | ™ "__ i "_ ¢ ) L1 ! ! ! ! ! |
_, COT trackin easured - - 32 3.4
7 ) uw mass [GeV]
. €= 99*1% (L3/offline reco)

e=96.120.1% (L1 trigger) Run Il tfrigger efficient down to
o(1/p;) <0.13%/GeV (offline) p{1)=1.5 GeV

o(1/p;) = 1.74%/GeV (L1 trigger)




Particle ID Upgrade

Time of Flight » COT wires

Detector * 96 pulse height
=hd wall measurements
Zal.

Hadran
e dE/dx measured from
Soenon oo / pulse width via new

~ ASD + TDC electronics
| 5| e
ke S| came > TOF scintillator bars
— s * 216 x 2 PMT channels
el — * 100ps timing resolution

COT
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Particle ID with TOF & COT

» TOF: 100 ps resolution > First data

2c separation for: e | ‘"‘24\
e K/nforp<1.6 GeV i)~

relative to
one stiff track

per event

e K/pforp <27 GeV 250]
* p/nforp<3.2GeV =

150 —

100

» COT dE/dx is complementary

50

0
-1

CDF Time-of-Flight : Tevatron store 860 - 12/23/2001

Separation power (G)
N

p/c\|1/ pZ1 (GeVic)
[
' fo

\II\|III\‘II__I__.I.-*-ﬁ"I\\|III\

.
#
¥

| |“r|¢'l"‘\ 1 | | | L1 ‘ L1 | 111 ‘ | ‘ I | I |
.5 1 1.5 2 25 3 3.5 4 4.5 5 ;
Momentum (GeV/c) - -1. -0. . 15 2

Momentum (GeV/c)




. CDF Calorlmeters

» Central Calorimeters

* Kept Run | detectors

¢ Scintillator based—fast

* New readout electronics

* QIE chip—18 bits dynamic range
* Fully pipelined

* Digital trigger

» New Plug Calorimeters
* Scintillator tile design: Fast ! plus

| Leading Jet Et |

better sampling fraction than Run | ff
gas cal. S

e Same technology over full solid H’”mm
angleto [n| = 3.6 N Ty

* More hermetic: 10° fwd N i
gap gone, 30° reduced




Jets in the Endplug Cal

Ewent: 1322 Run: 102826 EventTwype : 0 TRIG: Unpr. - Fired bats: 1.4,11,12,14,15,18,20,21,22 23, Pr. - Fired btz 20,22, , Myron me Event: 3148 Run: 102826 EwentType : 0 TRIG: Unpr. - Fred bts: 14,11,12,14,1518,19,20,21,22.23, Pr. - Frred uts: 20,22, | Myron

Central/Plug Plug/Plug

etJt_c1[0] {etdt c1[0]>1.0} I htemp missingEt.met htemp

Nent = 13674 Nent = 16812
Mean = 16.67 Mean = 7.366
RMS = 7.615 RMS = 4.847

' Run 102826

Jet E; Dist | MET Dist

-—h
-t

S T

o T

100 120
Jet Et (GeV)




IMwron mode 0

Central Calorimeter Di-Jet

- Frred hits: 22

1,41,14,15,21,22,23,24,26,30, Pr.

- Frred hits:

Unpr.

T

Ewent : 7373 Run: 102537 EventTwpe 0 TRIG

210 GeV

SO0

R
| _f -
FH r% r##; 3
A
\ / ..__r __f

i
i
N ﬁ,
B
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Energy Scales and Jets
Use M(Z) and M(W) to verify } Z—e+e— central electrons

EM energy scale
M(Z) ~ 91 GeV

CDF Run Il Preliminary
L =10.4pb™

two central electrons

M B AT T SN T
80 100 120 140 160 180 200
M., (GeV)

Check HAD energy scale with MIPs
MIP,/MIP,_=0.96 + 0.005

D £ : :
e 0 C CDF Run Il Preliminary ( 24.7 pb * )

. . -0.2E +++++++++++ ﬁ¢“¢*€:¢ﬁ# vy ++
Use y-jet p; balancing to PRI LA # A I RARE N

it

MUY SO LT

find jet scale wrt Run 1 05_
fb - (PTJet-PTY)/PTY -0.6i|......|....|....|.

A fb= (40 + 04)% 4 3 2 414 0 1 2 31]J4




W and Z Candidates

E =48 GeV

Transverse Mass

>500
&
G450
$400
O
2350
3
$300
L
250
200
150
100
50

CDF Run i
Preliminary

» Data
(5547 W — e v Candidates)

= All Bkgs +
Signal Prediction

R AT i e

50 60 70 80 90

100 110
M, (GeV)

%
3
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Evenis/2.5 GeV

two ceniral electrons

8. . | 5. . .

80 100 120 140 160

M., (GeV)

180 200

one central electron
one west forward electron

o
o

MESEFEE EE N ——
140 160 180 200



Analysis of Run 2 Jet Shapes

» Jet Shapes:

Narrower at higher E;
Calorimeter and tracking
consistent

Herwig modeling OK

—~
.
~—
>
0.75
Q.5

CDF RUN Il Preliminary (16 pb™")

TA HERWIG  uncorrec ted (detector level) uncorrecled (detector level)
CAL TOWERS

_____ COT TRACKS

J
=

(o] ]

30 < E™ < 40 Gev
0.1 < 19*1<0.7

40 < E* < 55 GeV
0.1 <Ig®1 <07

75 < E™ < 95 GeV

0.1 <I9®I<0.7

55 < £ < 75 GeV

0.1 < Ig*1< 0.7

O\II\‘IIHlIII\lII\Il\III\II‘III\II\IIII\IIl\IIIIII|\III‘II\I|II\I|III

. 95 < E/™* < 115 GeV 115 < E™ < 135 GeV
0.1 <9< 0.7 0.1 <"1 <0.7
| 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | ‘ | | 1 ‘ | | | | |
0.2 0.4 0.6 0.2 0.4 0.6

- o

16 pb! used for this study
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Muon coverage has
Run 2 and old port
have been refurbis

been increased for

CDF Muon System




Muon Coverage

Run 1 No coverage

B-cmMX B-cMP HH-cMU
-1 0 1

Run 2

Il-cMX EBE=-cMP HH.cMU

0

1

i

Y

M

_

Additional coverage
now out to |n| =1.5



[ Dataflow of CDF " Deadtimeless"]

Trigger and DAQ

L1 Storage
Pipeline:

42 Clock Cycles

Deep

L2 Buffers:
4 Events

DAQ Buffers

7.6 MHz Crossing rate
132 ns clock cycle

‘;] Levell:

| L1 176MHzS ipeli

. : ynch. pipeline
Trigger 5544ns latency

L1 Accept

<50 kHz Accept rate

[} ~20 ps latency

300 Hz Accept Rate

L1+L2 rejection: 20,000:1

New Trigger
Hardware

L1: Calorimeter energy

Central Tracker (Py,0)
muon stubs

Level 2:
L2 Asynch. 2 stage pipeline
Trigge
V‘ L2 Accept

L2: Cal energy-track
match E/P, EM shower
max, secondary vertex,
multi-object triggers

L3: Farm of PC’s
Running fast versions
of offline code =
more sophisticated
selections
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Trigger Paths

»Level Tcombines COT, muon,
and calorimeter information:

* eXtremely Fast Tracker (XFT)
and track exirapolator (XTRP)
combines tracks, energy,
and muon stubs to form

objects: e,u,y, MET

> Level 2 adds secondary
vertex info from SVT
¢ |2 decision made in custom
alpha processors
* Four consecutive buffers—
>90% live time



Impact Parameter at L2

COT defines SVX measures
rack momentum impact parameter
cut at level 1 cut at level 2
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Secondary Vertex Trigger

SVT architecture

SvX

HIT
FINDERS

SVX Hits

ASSOCIATIVE
MEMORY

COT Tracks

l Roads
1

HIT
BUFFERS

!

—

TRACK
FITTERS

1
1
q SVT tracks

» EXtremely Fast Tracker (XFT)
finds tracks in the Drift
Chamber (COT)

> Silicon Vertex Tracker (SVT)
combines COT tracks with SVX
hit information

* Associative memory checks
track info to see if consistent
with possible preset “road” list

* When matches are found, the
data are output to track fitters

* Final track quality is
comparable to offline!

> Effectively an impact
parameter trigger at L2
®* Can trigger on hadronic
B decays
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SVT Performance
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Commiissioning performance

good (above): using all tracks,

no alignment or beam

position correction, 6~87um

Beam
offset
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Other Upgrade Projects

> New Cherenkov counter for

luminosity measurement

Calorimeter

Plug
calorimeter
Track: .
R .~ secondaries
/ ~ x_primaries
———— - f .\\ t'\
B - t EY . .
e “‘.\_L [nl.(:raclion \\'\\Cherenkov PM1
potnt cone

» Status of level 1, 2, and 3
triggers
* L1 and L3 performing well

* L2 not complete but sufficient
for expected Tevatron
luminosity profile

» DAQ system performance

* working as designed

established 50 Hz, 20Mbyte/s
out of L3 to offline data handling

» Offline data handling and event
reconstruction

Have recorded and reconstructed
78M events

50 TB of data stored in 1000Tb tape
robot

Secondary dataset handling and
Monte Carlo event generation in
development
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Mass: 496.8 = 0.1 MeV
Resolution: 5.2 £ 0.1 MeV

Mass: 1116.0 £ 0.1 MeV
Resolution: 24 + 0.2 MeV
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First Results from CDF Run2




Measurements with High E; electrons

Transverse Mass

45071L~10 pb_1 = Data

> W cross section: [ 016 soon!
- |_(5547 W — e v Candidates)

%* — : |
* Ow"BR(WSev) =
2 '60:|:0'O7stat:|:0' 1 1 Syst % 350; | T + (from Data)
300( s "

* Consistent with Run 1 resulis ook

Events per 2 GeV
S
o

rescaled for higher energy: 200 4 P
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> W cross section: %
* oy BR(W>puv) = E
2.70+0.04,,,+0.19  +£0.26,,,, :

Measurements with High E; muons

n
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ja]

Consistent with Run 1 results

rescaled for higher energy:
2.41+0.08,,.+0.15, ., +0.16,,.

stat syst
(use Sterling et al. NNLO predictions)
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Measurements with Low E; muons

 Use y’s to understand E-loss

and B-field corrections
 Check with other known signals

m(utp) [MeV/c]

3105 - CDF Run 2 Preliminary slope
2100 f_ [MeV/c ]/[GeV/c]

E Add B scale ?01:rect10n . 0.009 + 0.065
3095 Tune 1n1551ngmater1al ~20%

: A —— 0.022 £ 0.065
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- Correct for material in
3085 GEANT .
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- Raw tracks
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B Hadron Lifetimes with Low E; muons

CDF Run 2 Preliminary

W
T T T 117

» vy trigger improved
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(PDG: 502+5 um)




B Meson Mass Measurements
B masses:
— y(2s)2>J/y ntn~ (control)
- B,> J/y K*
— By=> J/y KO (KO >K*n)

100

-B2 J/wd (6>K*KY)

60 3.65 3.70 3.75 3.80
y(2S) candidate mass [GeV/c 2]

- CDF Run Il Preliminary N(\(2S))=713.1+61.0
300

250

Events/2.5 MeV/c 2

30F CDF Run Il Preliminary

N(B*)=152.7+14.0

25—

- B> J/yK*

20

Events/5 MeV/c 2

5.2 5.3 54 55
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SVT Selects Huge Charm Samples

. COFRunllPreliminary L=96pb”
> L2 trigger on 2 tracks: wD i |
e pt>2GeV -
— |D| > 100 mm (2 body) £ %
— |D| > 120 mm (multibody) =00k
> Large amounts of charm: o |
o Wi" hqve O( 1 07 ) fU"y P76 78 182 ied 16 18 19 192 194

Kx Mass [GeV/c ]

reconstructed decays in

L=57pb”
2/fb data set T R
— FOCUS = today'’s standard for 5 ool 25570
huge: 139k D%—K-r*, g 0
110k D*—>K-n*n* i)
> A substantial fraction come i o
from B decays L cormesemny

178 18 182 184 186 188 19 192 194
2
Kar Mass [GeV/c']



Measure D_, D* Mass Difference

S)?

« - CDF Run Il Preliminary

> D,*-D*mass difference = 01 o sonad © P
* Both D > ¢n (¢>KK) Ezgglmoo

~2400

— AM=99.28+0.430.27 MeV & 5, events
 PDG: 99.2+0.5 MeV n
@ 150
(CLEO2, E691) =
. . c 100
e Systematics dominated -
by background T
modeling 1.80 1.85 1.90 1.95 2.00 2.05

KKz mass [GeV/c ]

-




CHAMP Searches in Run 2

Charged Massive Particles,
long-lived, leaves detector

Seraie Sensitive region of
09—  — momentum
0.8 spectrum for 100 GeV
b stau using dE/dx _
016—_ A1 SUSY aroduction modes CDF Time-of-Flight : Tevatron store 860 - 12/23/2001

-
LN
T

0.5

Ny

0.4

Stable stau pair
production

pre\N1/B%-1 (GeV/S)

50 75 100 125 150 175 200 225 2350
p (GeV/c)

Separation at higher values
Of By using time of flight Momentum (GeV/)



Summary

»The long upgrade of the Fermilab accelerator and
the CDF detector is finished.
*The Tevairon start-up is slow but improvements are steady.
*The CDF detector upgrades are extensive and the detector is performing
very well.
* Engineering data sets have been used to understand our detector,
its performance, as well as our simulation of it.
»We have many analyses underway, and some are competitive!
* Our large charm and B samples have led to early measurements.
* High pt tools are being developed via W and Z cross-section
measurements, asymmetries, and ratios.
*DY bump searches, new bosons, CHAMPS, new photon physics.
* Expect first top cross-sections in winter, and B->¥Ks by summer.
»The sensitivity of the Fermilab Run 2 physics program will be ~500x

that of Run 1 for complex events with B hadrons (at 15 fb-').

CDF is back in business!




