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Tevatron Upgrade
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- Increase number of bunches

Average : => Reduce number of interaction per

el crossing

Crossing  *° f => Reduce bunch spacing (3500 nsec ®
396/132 nsec)

- Increase beam energy (900® 980 GeV)
=> Increase x-sec for interesting physics
Luminosity (eg 40% tt-bar 20% V+HO)
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Tevatron Status & Plan

Tevatron delivering luminosity . =

since April 2001 ff_r-"‘
Much commissioning work on /_/"
detectors and machine since

Peak luminosity a factor ~5 / /

lower than design at thisstage  ~_~_——"
of the project .=r5f/
*2 pb-Yweek on tape

Tevatron plan: 50 pb1by July ® 300 pb1by 2002



Reduced bunch spacing:
*‘New DAQ and Trigger
*Faster drift chamber (COT)
*Plug upgrade

Extend |epton accept
*Muonup to h=1.5 /
*Plug upgrade for electrons 3

Tracking and b-tagging down to h=2

Enhanced stereo reconstruction from COT Particleid:
7-8 layer silicon detector (mostly double
sided) » TOF detector

Trigger on displaced tracks: SVT



Plug calorimeter
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Plug Upgrade

. . . . CDF Bunll Prelmin
EM :lead/scintillator tiles21 Xo(1 ) e rugoperen
=>» Include preshower and shower max saaf- (pprox. 5590 ) e

detectors “onoal { | r_ =
= Expected res.: 16%/CE Emf- 221:&1_
HAD: iron/scintillator tiles 71 2 it
> Expectedres. 78%/CE B
Coverage up to h=3.6 N E,_ ]
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Plug at work:
~—" Plug at work:

Forward jets
o I® ee



Tracking
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Drift Chamber

= smaller cellsfaster gasto reduce
. max drift timeto 100 ns

= Improve 3D reconstruction
Increasing ster eo measur ements

Vertex detector

o = 20 = Moresilicon (6-7 layerswith 3D
info)
= Increase z coverage
mEee = Extend tracking to the forward
3 region 1<|h|<2 with standalone

trackingin silicon (ISL)

Level Il displaced-track trigger
(SVT)

m

L ayer00: 1layer of rad-hard silicon at very small radius (1.5 cm)

= Improve impact parameter resolution

- may allow 45fsec proper timeresolutioninB.® Dgp

= Extend lifetime for optimal performance of SVT and btagging



Silicon Integration

l

Number of Integrated and Biased Ladders |
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X1 nearly completely
cpmmissioned:

*95% of ladders working

*68/72 wedges usable by SVT
(4 active layers)

*95% of cooled ISL working

00 commissioning delayed
dueto power supply problems
(currently fixed)



PID and TOF detector

p.:'c'l] T (el )

Based on a combination of dE/dx and TOF @ 7

Newer TOF detector based on scintillator bars i £\

inserted between COT and solenoid gpo\

TOF detector operation stable since last fall 1

Early, first guess calibrations give ~120 ps T\

resolution on single bars to be compared to a IS R
design of 100ps | N T

o5 1 15 =2 25 3 3.5 4 4.5 )

CDF Time-aof-Flight : Tevatron stare BE0 - 12/23/2001 Momentum (Geliz)

Aim at a statistical
separation of > 1s at
moderate pt and a 2s
separation for pt<1.6 GeV
e with TOF
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SVT —Silicon Vertex Tracker

Highly parallel system

Pattern recognition and track
fitting in the transverse planein
less than 20 s

Has input from SV XII readout
and L1 track trigger processor
(drift chamber info)

Feed alist of tracksto the level 2
processor for trigger decision

Track trigger rate dominate L1 &
L2 bandwidth (DAQ has been
built upon this assumption)
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SVT — performance

Have seen tracks since Engineering

SVT Impact Parameter distribution

RU N | n Fal I 2000 O0BE 5=48 Jum (includes 33pm beam spot)
Resolution close to expectation soof |
Fine tuning of efficiency and fake i
reduction under way ;
Trigger require |
% 700 —E SVT 2 traCkS Wlth 200 ’
600 ;m offline tracking d>1OO mn “"hL_‘__A__‘—‘
500 — {11 -0.04 ) aos ol
_ d, (cm)
00 Impact parameter resolution
convoluted with beam spot
R width of ~33 mm




SVT - performance

Feb/2|6/2002 | | |L:‘I,S pt?"
Open up an enitrely new D° — Kn (Online) -
aley for B physics at
hadron colliders

L arge peaks from charm
resonancesin SVT trigger
data established

Use DY peak as atrigger
monitor (8 events every
nb-11)
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Evenis per & MeWio®

First look to RUNII data:
hadronic B decays

v 0= 100K’sof D?expected by summer!
fﬂ\ S/N >3 out of the box!

2000

/ | Some potential for interesting charm
fo sector measurement by summer 2002
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First look to RUNII data:
hadronic B decays

|760 nb™' February 26th 2002 CDF Run 2 PRELIMINARY

50K + D* by summer

Evenis/ 0.7 MeV

g B EEEE

D*p might be the most abundant
source of exclusive hadronic B decays

CDF Run 2 Preliminary (2/25/02)
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First look to RUNII data:
JY trigger

| COF Run 2 Preliminary, 6 ph ", 27 Feh 2002 |

JY frommuons % [reeemescees ]

looks OK - o E——
gwm jx} +

*Electronsmore ¢ wlt 55 |

problematic due

to Increased T I T O T TR

Mass (" ), GeV/c®
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e '

S B WK | N l

£ =) Sigma = 0.013 Gevric®

gﬁ v ctg ~ 470 mmfrom

unbinned fit to
B® JY X events

v Prompt JY fraction
~85% (lower pt cut
than it was in RUNI)

*First reconstructed B’sgm:
IntheJJY K*channel! &~
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First look to RUNII data—Z

*Plug electron more than CDF Runll Preliminary
double available statistics - Central - Central Dielectron Z ® mMm
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E,(GeV)

First look to RUNII data—W

[E vs. MET of W - e v candidates
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RUN Il physics highlights

Thefirst 2fbt (RUNI1a)
= B physics
 sin(2b) with B>y K°%
* X, upto~60
* gwithB>h'h
* Bc
» Rare decays
= QCD physics
* Very high Et Jets
= EWK physics
e Top &W masses
« Top quark properties
=>» Searches
o Veify “hints’
 Define tools'technique

In RUNIIb (15fb-1) in 2005/08
- B physics
« Direct CP violation B sector
e gwithB,> D ,K*
e gwith Bt > DOK*
= EWK physics
« Improve Top & W mass
« Zasimmetry
=>» Searches

« Look for the Higgsin the EWK
favorite region

* Look for anything new!



B physics prospects

sin(2b) and x, are the two o : o
main case studies for CDF ] Y
upgrade T 15 2
Projected result basedona [ : 5 §
number of extrapolation = A ERY;
from RUNI data and = 13 ©
expected improvement with A NextMoriond  dae
new detectors that are being <~} Result? 15
checked with the real 2 1%
“thing” %% 500 1000 1500  2000°
Integrated luminosity {pb™')

Graph taken from: Update to proposal P-909: Physics performance of the CDFii detector with an nner Silicon Layer and
a Time of Flight Detector, available from the CDF web site



sin(2b) prospects

Improve yield by lowering threshold (x3)

Flvour Tag eD? RUNI % eD? RUNII % Relevant
upgrade

Same side 1.8 2.0 Tracking

Jet charge 0.78 3.0 Tracking

Lepton 0.9 1.7 Plug +muon

Kaon Teg 24 TOF

Expect more than 20000y K°% eventsin 2 fb!

May have d(sin(2b))»0.2 by end 2002

At the end of RUNIlaexpect d(sin(20))»0.05

*TOF ready by
summer

* other tags
being working
on



X prospects

Displaced track trigger commissioned; signal rate

compatible with expectation (only 1ply!to date)

Flavour Tag eD? RUNI % eD? RUNII % Relevant
upgrade

Jet charge 0.78 3.0 Tracking

Lepton 0.9 1.7 Plug +muon

OSKaon Tag 24 TOF

SSKaon Tag 4.2 TOF

*TOF ready by
summer

* other tags
being working
on

L OO crucial to get the highest resolution in proper time neededat high X,
Expect more than 70K fully reconstructed Bs decays + 30K semileptonic

decaysin 2 fb!
May reach x»35 by end 2002
At the end of RUNIIa expect to explore X, range up to 60



Precison EWK measurements

Tevatron Run | :
Moo= 174.3 £5.1 GeV/c?
M,, = 80.452 + 0.062 GeV/c?

Top and W mass measurement most ; 806
significant contribution from < 805 TEVATRON W

. . = : . <
Tevatron to precision EWK tests o4l e
M, already limiting EWK fit 803 W
Interpretation in terms of e.g. M, 802 s

| ==
DM, »20 M eV needed to further 801 o
constrain SM 130 140 150 160 1h:!';h1"::1;m 1;:1 len
M,,, (GeVie®)

May reduce both in RUNI|I



W mass

Predictions from hep-ph/0111217:SnowMass 2001 workshop

Integral Luminosity (fb™) |Run 1(0.1) 2 15

Number of W->en 30K 1M 8M ————————— @235

Statistical uncertainty 65 14 5 30 1,0 etas | 2} /,i‘-’-\.\

Systematic uncertainty 92 39 17 w0 ft sk [~ }
150 |- 1 s L ( f !

II.- ',ll;
100 | i : 125 L "‘\ b /
. _«)J St

I ' I .
70 %0 %0 100 10 0.998 L 1002

Total uncertainty 113 41| 17 B—— Mo
The most important wl R e
systematic errors scale with N AR NNy
the size of the Z° control of A [
Sampl e. e o0 oo % oo immi{?ﬁ }

=>» energy scale and resolution
=» Production model



Top Mass

Predictions from hep-ph/0111217:SnowMass 2001 workshop

Integral Luminosity (foY) |[Run1(0.1) 2 15
Double b-tag W + jet 5 240 1,800
Statistical uncertainty 4.8 1.7 0.63
Systematic uncertainty 53 21 1.2

Fvant= par 10 Oa'¥ic”

Total uncertainty 7.2 27 1.1

Most important systematic (jet energy
scale) may be much better studied with a
larger sample and with increased number of
Z® bb obtained using SVT trigger

Will have large in-situ calibration samples

where e.g. reconstruct W ® qqg¢in exactly
the same events used for mass
determination

A

Shaded: non-tt background
Dotted: tt 175 MC + bg

Sb 1(1.0 = 7“1‘5{] 200 250
Dijet Mass (GeV/ic®)

300



Conclusion

- CDF amost completely commissioned
- Trigger and daq ready for physics for this year
foreseeable TEV luminosity

- Triggering on displaced vertex has been a success
and increases physics potential for hadron colliders

- CDF has already ~10pbr! on tape and we eagerly wait
the next 50-300-2000 pb! of RUNIla

... but it’s even preparing for more lumi in RUNIIb
(starting from 2005!)



