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[Members of the LBNL-CDF Group]

Physicists-Staff

W. Carithers’

K. Einsweiler*

R. Ely3® (returning)

A. Galtieri ®

C. Haber?

Y.K. Kim®

J. Lys®

M. Shapiro*

J. Siegrist*

W. Yao*

Physicists-Term

P. Calafiura®*

A. Domingue?

M. Garcia-Scveres’

B. Orejudos’

M. Paulini® (goingto CMU)
|. Volobouer®

F. Zetti (goingto ATLAS)

Visitors

J. Wyss(Radova)*
A. SIll(TTU) *

V. Nagaslae(TTU)*

TVisitor at Penn. (returning)
*Also on ATLAS
®Presentlyat FNAL
*LBNL/CDF Group Leader
SRetired from UC
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Grad. Students
D.Reher (Runl)

T. Affolder (Run ll-I)
A. Connolly (Run II-1)
G. Veramendi(Run II)

E. Brubaker (Runll)
H-C Fang (Runl)

H. Bachacou (Run 1)

T. Gregoire (to Theory)

J. Wacker (to Theory)
L. Sadler (Run 11?)
M. Rehn*
Undergraduates

L. Chen,J. Thaxton*,
J. Galyardt*, K. Rosenbeg

Engineers,Designers
O. Milgr ome,
B. Holmes,J. Perez

Techs,PhysicsGrad

J. Taylor, R. Witharm, C. Tran,
H. Chen, J. Wolf, J. Lee,

H. Cheng,P. Gomez(UCDY

&Half time on PDG
°Half time NERSC
°Postdoc

> Staff Scientist
*Short term Visitor
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[LBNL-CDF Group Activities]

The CDF group is busy on many fronts.

1. Preparefor Run Il

® Hardware

e Silicon (SVXII,ISL,Lay er00)
e COT

e TOF

* CDFII Commissioning(NEW)

® Computing and Software
e Offline Management
e Monte Carlo
e Mock Data Challenge(Testof Data Handling)
¢ Silicon systemoffline software
® Physics
e Trigger and Data SetStrategies
e PhysicsWorkshop
e Analysis Strategies

2. CompleteRun | PhysicsAnalyses

e B Physics (Bspublished, 2 Thesesn progress)
e EWK Physics(Mw:PRD paper V2, I'y: PRL sent)
e TOp (massPRD V3)

e Higgs (being completed,1 Thesisin prog.)

e Particle Searches (CHAMPS: PRL draft V1)

J
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[ Run Il Software and Computing ]

LBNL Contrib utions

e Project Management
M. Shapiro Offline Software and Computing

Project Manager (sinceMar ch'98)
Y.K. Kim  Run Il PhysicsWorkshop
Coordinator (sinceJuly '99)

e Databases
Lancaster” Offline DatabaseManager

Calafiura® Calibration Databaselnfrastructur e.i.e.
Auto generationof DB tables, C++ bindings

e Data Handling
Calafiura® Data Handling Output Module

(interface to disk managerand catalog)

e Online Detector Monitoring
Veramendi Work on overall structur e+modules

e PhysicsGenerators
Lys HERWIG Monte Carlo codelibrarian

¢ Physicsand ReconstructionValidation
Yao,Lys Top Datasets

Yao,Kim WH (H — bb) Dataset

¢ Silicon SystemSoftware
Dominguez,Yao Alignment

Yao b tagging

¢ Joint PhysicsDivision/NERSC Appointment
TWentto UC London, Fall '99

S
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Run Il Software: Curr ent Status

A. Software Infrastructur e

e Matur e Analysis Framework

x Usedfor Reconstruction,Analysis, Online Monitoring, Cali-
bration

e Working DatabaseSystem
x Oracle for both Online and Offline
x Mechanismfor distrib ution in designphase

e Robhust codedistrib ution: 115 machinesat least 1 with frozen
releaseworldwide

e Data Handling softwareto move data to and from tape.
B. Reconstruction Software

e Track reconstruction with reasonableefficiency and resolution
(COT and SVXII)

e Jet and Electron algorithms testedagainstRun | code
e First version of Muon reconstructionexists

e Level 3 Trigger Software existsaspart of Standard Release.
C. Offline Hardware
e TapeRobot working (holds 1 Petabyte)

e First largeanalysissystemreceved: 64 nodeSGI. Next procure-
ment FY2001

e 7 Terabyte disk space(next procurementFY2001)

e First 50 nodesof production farm operating (50 more expected
by Jan 2001).

w
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Run Il Software: Mock Data Challengell
Rate Testof Complete Data Chain

Raw Streams

e Simulated data sentto Level 3 nodes
e Analysisin L3 basedon simulatedtrigger (driven by trigger database)

L3 accesdo Calibration Database

Output of Level 3 sentto dual-ported disk (multiple streams)

Data logger movesfilesto tape

Data moved from tapeto Farms I/O node

e Farms control software shipsfiles to worker nodesand controls flow of pro-
duction jobs

e Production jobs run reconstructionexecutableand produceoutput files
e Output shippedbackto I/0O nodeusingfarms control software

e File splitting and concatenation:write output filessplit by trigger into robotic
tape.

¢ Analysisjobs readthesefiles fr om tape using the DHInputModule

Goal: 20 MB/s for several daysof running, to match 75Hz L3 rate.

w

Lina Galtieri, LBNL DOE Review, May. 10-11 2000.CDF Overviev &Physics - 6



LBNL Rolein Mock Data Challenge

e Overall Managementand Oversight (Shapiro)
e Major Effort on DatabaseAccessSoftware (Calafiura)
e Work on Data Handling I/O modules(Calafiura)

e All datafor MDC-I wasgeneratedand simulatedat LBNL using
NERSC-PDSFfacility
e SampleSize: ~500,000events
e List of data setsgenerated:

e W/Z — leptons(e, 1)

o tf (t — blv, T — all)

e bb (B — X, B — anything)

e Inclusivejets (3 p; thresholds)
e W/Z+H,H— bb

e Significant LBNL involvementin validation of generatorsand
simulation (Kim, Lys, Yao)

e Expectlarge LBNL involvementin analysisof MDC-II output.
Usethe PDSFfacility for analysis.

MDC-II shouldinsureall critical softwarereadybefore AugustCom-
missioning Run.

e CDF Run Il Data Collection

~ 1.8Billion Events ~ 1 Petabyte(inc. raw data)

S
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[ Trigger/Data Setsfor RUN I ]

Coordination Physicsand Trigger/Datasetsgroups.
Each of the five physicsgroupshasa representatve.

EWK group: M. Lancaster
TOP group: W-M. Yao
Exotics group: H. Frisch

Lancaster, Frisch left in FY99.

e This group providesinput to the trigger group. Thereisa 75Hz
limit to the L3 output. Needto optimize the physicsoutput of
the experiment.

L1=40KHZ L2=300HZ L3=75HZ

e Many aspectsof data handling are being studied.
1. sizeof data sets.
2. data accessequirements.
3. number of data streams.

e Specificationof High-level PhysicsObjects

— Optimize work for the needsof differ ent groups
— Definee, W, T,Vv, jets, t, b, c, tracks

e CDF Run Il Data Collection

~ 1.8Billion Events ~ 1 Petabyte(inc. raw data)

_
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[ PhysicsAnalysesat LBNL ]

Preparation for Run Il

e Participate to Run Il PhysicsWorkshopsat FNAL

e Thinktop Workshop ( Galtieri, Lys, Yaowent)

e SUSY and Higgs workshop (Yao, Connolly, Galtieri, Y.K.
Kim went)

e B Physicsworkshop (Paulini is an organizer)
1. PhysicsWorkshop at LBNL (Apr. 25-27)

e Five session®n physicsof interestto LBNL-CDF group
e Overview of the field givenby alocal theorist

e CDF physicistsummarizedexpectationfor Run Il

e Final sessioron Detectorand Software for Run II.

e Establishedtight connection betweenphysicists, graduate stu-
dentsand our theoretical collegues.

PhysicsTopicsdiscussedat the Workshop:
e B physics: Bob Cahn
e EWK PrecisionMeasurements(W and Top): M. Chanowitz

e EWK Symmetry Breaking (SM Higgs, non SM Higgs): Hitoshi
Murayama

e SUSY. Frank Paigefrom BNL (l. Hinchliffe out of town).

e Extra Dimensions: Nima Arkani-Hamed
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Statusof Run | PhysicsAnalyses

® Bottom Physics

- People: Affolder”, Paulini, Shapiro, Reher®

- b hadron lifetimes (By, Bg, Bs). (Completed)

- Time-dependentmixing studies.(Completed)

- Look for B¢ in newchannel. (Reher'sPHD thesis)
- bb production correlation (Aff older’s PHD thesis)

® EWK Physics

- People: Kim, Lancaster(just left), Carithers, Sadlerv
- Measurementof the W mass(PRD V2 to collab.)

- Directmeasurementof the W width. (Sub. to PRL)

- ZZy and Zyytrilinear couplings(ongoing).

- People: Galtieri, Lys, Yao, GregoireV, Garcia-Scveres

- New peoplefor Higgsin Run Il: Kim, Siegrist, Bachacou*.
- Measurementof the top mass(PRD V3, readyto send)

- Search for Higgsin W/Z+H (H — bb) (almostdone).

- SUSY Higgs (A — 1T) (Connolly’s PHD thesis).

® Particle Searches

- People: Connolly?, Kim, Orejudos,Yao.
- Search for chargedlong-lived particles (PRL V1 out)

A PhD student V Grad. Student
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[Ongoing B PhysicsAnalysesat LBNL ]

* Measurementof bb correlation (Tony Affolder)

e Potential to resole gluon splitting contribution

e UsedisplacedJ/y — pputo tag oneB hadron

¢ Identify add. leptonto get2nd b quark in event

e Plot Apbetweend /| & lepton

300 —

250 =

200 —

100 j—\_\_‘—,—'i

gluon splitting = <=d

50

rec

* Search for hadronic B. decays(Doug Reher)
e CDF discovered B — J/¢X in 1998.

tproduction

e Improvelimit on B — J/Ymdueto knowledgeof g,

e Add. search for B, — J/@3rt, impr ovespublished limit.
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[B Physicsat CDF and L BNL ]

* LBNL major contributor to increaseB physics capabilities at

CDF:
e COT, SVX (SVXII, ISL, L0OO), ToF

® Turn hardware improvementsinto precision
CKM measurements

e Curr ent knowledgeof CKM matrix still poor
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x CDF will impr ove knowledgeof:
e sin2B from B® — J/YK2
e B2B2 oscillations from B — Dgmt™ (Ams)
e sin2(B+y) from B — mn& B — KK
e siny from B — DK™ (Runib)
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[I\/Ieasurementof sin2[3 at CDF ]

* CDF: Initial measurementof sin2f3:

B — J/yK2 yield:
395+ 31 events 2008
S/B=0.7

150

Curr ently world’ slargest
sampleof J/YK2

100

50r

-20 -10 0 10 20
(M it M B)/GM

* Bestdir ectmeasurementof CP violation in B system

24 ——Am fixed

] e | e Am floating
Sin2f3 = S 3 )
>Ter = 2 R
0.79+0.394+0.16 S 2 s 12
. 1
Limit: | ' N 0

0<sin2B<1at93% C.L. T | \
af . 11

20 005 01 015 02 025
ct (cm)

CDF demonstratedthat CP violation
measurementis feasibleat Tevatronin Run |l !
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(cp violation with 21b—1 )

For Runll prospectstake advantageof Run| experience

« Measurementof sin2f3 with 2 fb—1:

~ 10000J /YK eventswith J/y — prp-

e Impr oved B flavour tagging:

Flavour tag D’ Run| D’ Runll
Samesidetag | (1.8+0.4+0.3)% 2.0%
Jetchargetag | (0.78+0.12+0.08)%| 3.0%
Lepton tag (0.914+0.10+0.11)% 1.7%
Kaon tag E 2.4%

e Total £D?°~9.1% (from3.1%in Run I)

e Expect Asin2B ~ 1/v/eD2N ~ 0.07 (2fb™1)

e~ f
0.8 >~ N :
0.6 S N ]
0.4 e :
0.2 LJRun Il ‘ §

0 sin28 Run | | |
-1 -0.5 0 0.5 1

)
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[B%@S Mixing with 2fb—1]

Measure |Viq|/|Vis| b W Ve s

+x LOO in Siimprovesproper time resolution, oy:

e 0y = 150fs — 60fs — 45fs (important if Amglarge)

ToF enhanceseffectivenesof flavour tagging

o £D? =27%— 5.7%— 11.3% (with SSTon kaons)

e Signal: 15,000- 23,000B%— DgTt", Dg3meventsfrom two-track
hadronic trigger (2 fb=1)

e For 20k events: 50 measurementfor Amg < 40 ps?

currentlimit: Ams> 14.3 ps~(95% C.L.)
e Physicswith BE mesonsunique to Tevatron
e CDF will overconstrain CKM triangle

U=
0.8

0.6
AN Amgy/Am,

v, v, 7
lsin2g [} 1N

-1 -0.5 0 0.5 1
Jo

0.4

0.2

0

)
Lina Galtieri, LBNL DOE Review, May. 10-11 2000.CDF Overview &Physics - 15



[W Mass Measurementin Run | ]

e Use W — /v decays(/ =e, )

e Massmeasuredthroughtransversequantities :

Mr = /2PFPI(L — cosp)

200
§ | CDF(1B) Preliminary ledf =82.6/70 (56 M < 120)
£ W[ Woe . X°/df = 32.4/35 (65 M, < 100)
1500- " Mw = 80.473 +/- 0.065 (stat) GelV

5% Backgrounds

1000-
I KS(prob) = 16%

apectatora
multi.int.

500"

60 70 80 90 100 110 120
Transverse Mass (GeV)

e Using 30115eventsin the W — ev channeland 14740eventsin
the W — pv channel,we obtain for Run IB

Mw = 80.473+0.065(stat)+-0.092(syst)GeV W — ev
Mw = 80.465+0.100(stat)£0.102(syst)GeV W — pv

Combining Run IB and Run IA valueswe obtain:

Mw = 80.433+ 0.079 GeV CDF

* PRD readyto submit for publication

* Run lIA : expectto reducesystematicerror to 30 MeV.

J
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[ Top Physicsat LBNL ]

Top Quark DecaySignatures:

® Dilepton Channel: tt = W+bW~b — ¢£+¢~vvbb
® Lepton + JetsChannel: tt — WTbw~—b — /*vag’bb
® Hadronic Channel: tt = WTbW~b — ;0700 bb

LBNL Major Contributionsin Run |

® SV X b-tagging Algorithm.
® Measurementof oy using b-tagging.

® Measurementof M, (¢ + jets and dilepton channels).
(Major LBNL contributions since1993).

* Final publication of M; measurementin the 7 + jets channeland
combinedresults,readyfor submissionto PRD.

)
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Events/(10 GeV/c?)

[Top Mass I\/IeasurementSummary)

M= 167.4+ 10.34+ 4.8 GeV dileptons PRL Publ.
M= 175.9+ 4.8+£5.3 GeV leptontjets Rev. Sys.
M = 186.0+ 10.04+ 5.7 GeV all hadronic Rev. Sys.

M= 176.0+4.04+5.1 GeV Combined

Final CDFresult: M =176.0+ 6.5GeV

| — Data

49k [ 10} S T oF
[ ----=Top+Background T [ 20 % © [ ® Dato g 4 F
[ +---+ Background 8 47 - - ) e F 0 Top E 3 E,
4 N E r = o ® [ [3Background = [
5] r o - r E
3 =451 r 3 st Tl Bl
L ISaka s L ; 2 b T B
> e c 3
I S 15— 4 F E
Sa3f S of E
L T F % L s [ ok
3r ot bt O r b -1k
I *125 145 185 185,206 o T 9% 150 s 20 2 [ fe0 e z0
[ e (Gev,/2) ot 2 Top Mass (GeV/c?)
[ 5 100 Mtop (GeVIc)
271 20
2 c
L g L
i oo 15
1 - 5? 10
0 L Sitceses Loy 0 L | | | 0 1 1 1 | -+
80 180 280 380 100 150 200 250 300 350 100 125 150 175 200 225 250 275 3200
m (Gev/c?) Reconstructed Mass (Ge\%}c Reconstructed Mass (GeV/c?)

Lar gestsystematicerror is from jet energy uncertainty.

® Run Il challenges:

— reducejet Et systematics
— reduceuncertainty on gluon radiation
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Impr oving the jet resolutionfor Run Il

People: Bachacou,Galtieri, Garcia-Sciveres,Lys, Siegrist,Yao

An effort to improve jet resolutionfor top and Higgs studiesin Run
Il hasstarted at FNAL aboutayearago. Theideaisto usemorethan
just the calorimeter to measutre jet energies. The detectorsusedso
far are:

Central tracking Chambers,e.m. Calorimeter,
Strip Chambers(in e.m. calorimeter) hadronic Calorimeter.

Resolutionimpr oved by 30%.

Photon + Jet P; Balancing in CDF Data

@ Typical CDF Jet Resolution using
Calorimetry only

A New CDF Jet Algorithm Using Trackin
Calorimetry and Shower Max Detector

N
~

N

N
—_
Zas)

N
o
i

o/E =109 %/VE

Jet Energy Resolution (%)
>
S

~

N

iCDF Preliminary o/E=78%/VE

@]

I R EEE I R A S S AR RN R
20 25 30 35 40 45 50 55 60

Photon Py (GeV)

We havetwo aims:

e Study b jets, i.e., if ajet is taggedasb, can the information be
usedto improveits energy measurement?

e Can weimproveon what wasdonesofar?

Studieshave started, no final resultsasyet.
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[ Top Physicswith 2 fb=1! ]

® For pp at 2GeV o increasedy 40%
® Backgroundincreasesnly by 12%

® |Impr ovementsdueto new Silicon detectors:

— Impr ovedtagging efficiencyfor top events:
50% — 80%.

— Impr oved Double b tag efficiency: 8% — 27%.

Sample Run | Run lIA
Dilepton events 6.6 155
¢/ + jets (> 1SV X tag) 24.8 990
Masssample(> 1SVXtag) 17.4 790
Masssample(> 2SVXtag) 4.8 240

(above estimateddo not include LOO )

LBNL plansfor Run

® Impr ovetop massmeasurement: OM; = 2-3 GeV.
® TestStandard Model prediction for:

e Branching ratios into dileptons, / + jets, hadronic decays.

o Topweakdecayscouplings,by studying W helicity statesand
lepton decaycorrelations.
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[Standard Model Implications )

MeasurementtestsSM beyond tr eelevel
Ultimately — constrain Higgs Mass
— indicate physicsbeyond SM

Tevatron Mw = 80.450+ 0.063GeV/c?
LEP My = 80.401+ 0.048GeV/c?
World averageMy = 80.419+ 0.038GeV/c?

CDF-DO averageM; =174.3+ 5.1GeV

@0

o

o
T

M,, (GeVic)
(> ]
o
o

80.3 -

80.2 -

80.1 " W = LEP1.SLDWN data

Mw Mmp contours 68% CL

130 140 150 160 170 180 190 200
(GeV/d)

top

® Standard Model testing and Higgs massconstraint dependon:
Sinze\l;v, G(Mz), Mw, M;

® Tevatron Run Il can measure My, and M; to higher precision,
thus constrain the Higgs massfurther.
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Seairch for Standard Model
Higgs at CDF

Run | search: study strategies,understand backgrounds.

V(W/Z) H — (I*v,1T1=,wv) bb

® Isolated chargedlepton and/or E;

® Oneor two btaggedjets

® Small BR, but relatively clean.
V(W/Z)H — jj bb

® 4 or morejets (> 2 taggedb)

® High BR, but large QCD background.
* Combined CDF VH Ilimit in Runl

CDF PRELIMINARY Run |

2 9%% C.L. upper limitd
e ITbb ]
o S e e e I
S l_v L,
< qgbb " T T TTTT
Lﬂé 10 F vwhbb _ _ _
% VH combined 1
~~ [m)] E
I L
> S
—
1 O
>
1o LJ
RN S i
o I t ]
| Standard Mo |
oot
90 100 110 120 130

Higgs Mass (GeV/?c)
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[ Run2 SUSY/HIGGS Workshop ]

® Can CDF obsewve Standard Model Higgsin Run 2?

® Continue to study possibleobsevation of

V(W/Z)H — (Iv,I71~,vv) bb
using a morerealistic CDF Il detector simulation.

® The decayH — WW* is allowed for My >140GeV/c?

* CDF/DO should be able to discover (3 o) the standard model
higgsup to 180GeV/c? using 30 fb~! by combining all the chan-
nels.

combined CDF /DO thresholds

— 95% CL limit
—— 30 evidence
— 50’ dlscovery

@)
o
T

o
o

n 10% f

*% 30 fb
3 _

.-? 1 f -1
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= |
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€

00 120 10 ®0 B0 200
Higgs mass (GeV/c?)
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[ Searchforgg— A/H —» 171~ ]

A. Connolly PHD thesis
® MSSM predictsfive Higgs Bosons:h, A H, H*

® Masseggoverned by two parameters: my, tanf

300 . .

250

RS
3200

(D)

&
150 |

€100 | = -

50 L tanf3=2 h ]

O 1 1 1 1 1
0 S0 10 150 200 250 300

my (GeV/c?)

SUSY Higgs Production at largetan3

® o(gg — A/H) enhancedat largetanp by tanf3?.

® Br(A/H — 1717) = 10%stay sizableat largemass,especiallyfor
largetan(.

® M, can be reconstructedfrom E; and T jets by assumingthe
neutrinos are along the t dir ection.
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[ Search for gg -+ A/H — 171~ ]

® Massreconstructionfor my = 1loGe\//c2

¥/ndf 7680 ] 74
Constant 26.91

- Mean 108.5
40 Sigmo 25.79

® This givessomediscriminating power againstZ — t"1~ back-
ground, especiallyat higher masses.

* Existing CDF limits in tanf3 vs my spacefrom A/H — bb can
impr ove for tanf=45-65and M ~ 120 GeV.

CDF preliminary (91 pb™)
100 —

L L L B = A B
Excluded -
at 95% C.L.

tang

90

80 ,'I e
bbA,/bbH/bbh

70

60

50

—— Maximal Mixing .
------- No Mixing 1

M=175 GeV,/c? 1
Ms=1 TeV/c? b

el b b b b b b b0
100 125 150 175 200 225 250 275 300
M, (GeV/c?)

® In Run Il this could be bestsearch channelfor high massHiggs.
Studiesin progress.
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( New Particle Searches]

e Searching for new physicsbeyond the Standard Model, to an-
swer some/allof the questionsleft by SM.

e Variety of modelsare being pursued, no hints asyet!!

Search for Charged Masswe Particles (CHAMPS)
Amy Connolly

Using Run | data, develop techniquesand setlimits for CHAMPS
production. PRL V1 written.

CHAMPS canbe producedin many models:

e g — QQ “strong” production of stablecolor triplets quarks.

e “Weak” production of sleptonsin GaugeMediated SUSY Break-
ing (GMSB) models.

e Drell-Yan — 1T

e Cascadedecaysof SUSY particles,x — T

The T would be NLSP and can be chargedand long lived.
Also, the CHAMP would beisolated.

e Data samplesbasedon following triggers:
lepton (e, y) with P+ > (20,12)GeV
Z: > 35GeV trigger

e Seairch for highly ionizing tracks ( P+ > 35 GeV/c) dueto heavy
particles, using the dE/dx measurementin SVX and COT (two
independentmeasuements). Evaluate M 4g /4« for the candidate
tracks in eachevent.
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Search for CHAMPS (cont.)

e Background dueto:

- overlapping tracks
- tracks for which dE/dx fluctuateshigh.
*x Results

e “Strong” production.
Expect: 62.7+ 8.9back. tracks (By < 0.85), Find 45

Limits on Stable Charged Massive Particles
color triplet quarks

N
o

NO [ _1
; r det=90pb ~103 —
8 18— a F 23 CDF preliminary
L . ~ O,
= 7, Trigger, Bkgd S ;3 JLdt=90pb"
[ . [s) 0/
% - v {;Trigger, Data ' %‘%a
C ) ( XN
r=2 0 1 | I Muon Trigger, Bkgd ~
[0] ~ 2
12 Muon Trigger, Data 10
S H kel
5 10 §
g 2
@
=} 8 &
=z 10 -
67
s
i This analysis = N\ % a=1/3
21— 95% CL upper limit .
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2 ass (GeV/c
Mg /o (Gev/c?)
Limits:

M >190GeV (q=1/3), M>220GeV (q=2/3) 95% CL.

e “Weak” production. Add isolation cut on eachtrack.
Expect: 5.6+ 2.9back. tracks, Find 1

- For sleptons,at onepoint in GMSB parameter space:
0 < 1 pb for M=80-120GeV massrange
- Taking into accountcascadedecays:
Get: 0 < 550fb at 90% CL. Expect o~ 80fb
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[Run Il discovery reachin I\/ISSM]

e ExpectedRun Il reachestimatedwith someassumptionswithin
the minimal Super Gravity Model (INSUGRA).
(Report of SUGRA working Group of Run Il Workshop).

e Parameter spacethat can be explored at the Tevatron is consid-
erably extendedwith increaseduminosity:

RunlA 2fb~! M4 < 300GeV
RunllA 30fb~™1 M4 < 400GeV

e With differentassumptionthe gluino massreachablein Run 1A
canbeaslargeas600GeV.

{Gev/c%

900 £ G. Anderson, D. Castano, PRD 52, 1693 (1995).

S ETheory upper
800 natural limit

Mass

700
600 —
500 —
400 ;Expected

C Run Il reach

300 }The-:-r_v most
[ natural value
200 [Present
Cexper. limit

100 £

[\ T FEETE T N ST ST SRS SR PR ST R

8 q [ X!

e Theory “upper natural limit” calculatedwith 10% fine tuning
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[ Conclusion:LBNL Responsibilities ]

UpgradesResponsibilities

LBNL/CDF group playing animportant rolein preparation for Run
Il.

e COT :YoungKeeKim etal.
Production of field sheetgcomplete).
Cabling and Electronicscalibration.

e SVXII : Maurice Garcia-Scvereset al.
SV X3 chip co-design testing and probing
Hybrid Design,production and testing
Port Card Designand manufacturing

e ISL : Carl Haber etal.
Hybrids designand production

e Layer00: Carl Haber et al.
Hybrids designand production

e TOF :Y.K.Kim etal
Laser calibration system

* SVXII Ladders systemtest: Bob Ely (Sept’99-now)
* CDFIl CommissioningManager:Y. K. Kim (May '00-)
* Offline Manager : Marjorie Shapiro (March'98-)

e MOU'’ sfor Hardware and Software mantainanceto come
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[ Summary and Conclusion ]

PresentPhysicsLeadershiproles:

* Physicsfor RUN Il Workshop Coordinator: Y. K. Kim.
e B Physics
- M. Paulini, B physicsco-corvener(’99-).
e Electroweak Physics
- B. Carithers, EWK co-corvener(’99-).
e Top Physics
- W.M. Yao, Trigger and data setCo-cornvener('98-)
e Particle Searches
- W.M. Yao, Higgs and EWKSB co-corvener ('98-)

Run | analysescompleted.
* Impr oved W massmeasurement.

* B mixing and Bg lifetime
* Top Massmeasurement

* Particle Searches

PHD Theseson Run | Data
* B¢ hadronic Decays

* Study of b— b production processes
* Search for MSSM Higgs Production
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[ Summary and Conclusion ]

Preparation for Run Il Physicsunderway.

® Measurementsof CP asymmetries, (Asin23 = 0.07), exploit Bg
physics.

® |ncreasedstatistics for better EWK parameter measurements,
W massin particular.

® Impr oved M; measurements

® Testingof the Standard Model in Top decays.
® Search for Higgsand origin of EWKSB.

® Good opportunity for new physics.

What Next?

e Detector componentsfor CDFII almostfinished

e Start thinking aboutRun IIB Silicon upgrade participation (funds,
manpaower)

e Expect2 fb~! by year 2004,20fb~* by 2006. Clearly Higgs and
EWKSB studieswill needRun IIB data.

e Members of the CDF group are working on ATLAS aswell as
CDF. ATLAS is the next stepin Hadron Collider Physics. CDF
providesthe training ground for that type of physics.

e We want to continue physics analysis after 2004. We have to
think about the transition period.
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