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Outline of the talk

@ Preliminary results from first data ~ 4-8 pb-!
@ Tracking
@ Calorimeter system
@ Muon system
@ Trigger
s SVT
@ Plans for short and long term future
@ D physics
@ high pt : top/Higgs/exotica
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Run 2 Detector Upgrades

m The CDF detector has been
upgraded to handle the Tevatron’s
increased collision rate (operation at
p p crossing times of 132 or 396
ns).

Accelerator configuration

= The capability for total integrated
luminosity in run Il is limited by
radiation damage to the silicon
tracker. This is estimated to survive
to ~ 5 fb!
= in 2004 a major shutdown is
scheduled to replace the Si detector.

m CDF & DO have been significantly

_ _ rebuilt to qualitatively improve
Vs=2.0TeV (increased crosssection-top40%)  performance.

L upto2x10®2cm?st [0 increased statistics
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Improvements from run |

eNew central tracker drift chamber

NaX|aI Nstereo:48'
Dp,/p,<0.001p,
New silicon vertex detector
7 layer, 3-D reconstruction, |n|<2 —— %
e .
:'J, .h - ath -.___:_-
New front-end, DAQ and trigger electronlcs Y F _. =
P ‘ g T
L1 tracking trigger | ' = "‘ A
L2 secondary vertex trigger A 1 gl I.} e
*New Scintillating tile end-plug calorimeters --":"'""'

sIncreased no coverage for muon detectors
*New Scintillator time of flight system
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Experiment status and plans

Since operation start-up in the collision hall in March 2001, the CDF
detector has been commissioned using ~ 20 pb™ of data provided by
the Tevatron ( utilized about 4 to 8).

Most detector components are ready for physics quality data.
Goal is first physics results by summer-fall 2002

e NN R
- rE——,

Detector roll-in February 2001
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Tracking system

entral Cuter "racker : open cell drift chamber with maximum drift time
100ns ( < 132 nsec bunch spacing) -improved stereo capabilities.

= double sided microstrips detector
( r-@, r-z info)

CDF Tracking Volume

m Nncoverageupto|n|<2 20— RoN _
= increase z coverage in the luminous region ; .
= 3-D track reconstruction o b
= Impact parameter resolution . . @/ g |
= 0,< 30 um ’ 2 2
= 0, <60pum . },,-"f . ; E
= Inner most - LayerQ0, r = 2.5cm 2 m—— g 0
|

= SVXII -5layers 3 <r < 10cm
= Intermediate Silicon Tracker

10<r<?20cm

SILICON LAYERS
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Tracking data: J/Y resolution

~lpEmi, mismEm DO T mocie

% a0 "
¢ o
-=.-=--l‘-.:‘ -.I:-.-=-.--'-'=--‘
Mlagmenaend N{.IJII“[_} 'G{.]."I].l..r} AL S5/B
CoT 10.2 24409 | 22 MeV 2001 1.62
+SVX rphi 10.2 10569 17 MeV 240u 2.83
+3 Z hits 10.2 32RE 16 MeV 160u 4.28

*Pre-shutdown data wiath 4.3 Oint |
*Latest runs 138021 gives r-phi si coverage for Jpsi 70%
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More tracking data

Cosmic ray tracks

Low noise

. 1]

'y

Reconstructed tracks from
1.96 TeV p p collisions

Photon e*e pairsreconstructed with COT
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Particle lIdentification

-

TOF scintillator bars Pio> 3 GeV, Poip < 0.8
216 x 2 PMT channels K
100ps timing resolution P
End 'Wall
M2 (GeV/c?)? Hgg[m
Solenoid Coil -/—»/'
96 pulse height measurements
dE/dx measured from pulse width B
via new ASD + TDC electronics central L] E | enapug
Tracker ! 5 Hadron
i o Calarimeter
b I I — e
F 1% 1 —
- X
o ™ skt Final calibrations in progress
oy PIGeV
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Impact on physics

0.5

500

= A Time of Flight system allows for particle identification
over a broad fraction of momentum spectra.

= Physics associated with B-meson, in particular B’ and B.° _:
mixing ( unitary triangle verification)
= The average significance improves considerably: range of xg
(oscillation frequency) to observe B, oscillations. =

400 [t
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100 [

+Kim dE/
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\., Layer'm +TOF

z ‘ : 14
ez \S\ -!E-é.-ls'?ehnecDF :2 % \\ e taman Em'fennean
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Calorimeter Upgrades

Central calorimeters retained from Run 1 with new readout electronics

- [n| out to 1.0
- EM, hadronic and shower max readout

- projective towers with segmentation:
¢xn =15°x0.11

POSITION DETECTOR

N

P

- central calorimeter n @ segmentation Z

e TE
o r

CRYDSTAT \

New scintillator based plug calorimeter &l

maintained as far as possible. —l

e

EhD WALL
HADROH
CALGR IMETER

I

New forward calorimeter

- In| out to 5.5
- EM+hadronic showers

B8 .000
[1727, 28]
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Calorimeter Data

Ei LY clumder for ol be |

HNumbar ol evants
=S E -

-

-
E-

—r —teading | S
! Panmad L3 irigger (= 16 Gy g
i E Fasssd L2 Mg i= 40 3] o

L1/L2

1| -
i N A =3
i .r:| | 5 o |
e T
PR ..r! | _||i! H. 1]l
0 B Bl o 1M
Max L2 cluster E _ (GaV) i = i o 2=
Lasting 4 En S5

Energy scale calibration ongoing (top mass)
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Toward high pt physics....

_ CDF Run 2 Preliminary
80—Central - Central Dielectron
© August 2001 - January 2002
T (@pprox. 55Pb7) o pam
g0 b MG (Drell-Yan)
E ™ 157 entries
E.m-.g_ Sy R ET e
wo
200
E
WE_
ﬂ::-l-._-_g-%llll Lo W g i
0 20 40 B0 B0 100 120 140 160 180 200

Dielectron Mass (GeVic ©)
EM energy calibration is still in progress.

Evenls / 5 (GeX/e "),

W -> e v transverse mass

__[M; of W— ev candidates| |

Nent = 1955

00

I L=3.3pb'’

December 2001-January 2002|
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[=2]
o
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- (Bpprow. 5.5 pb ) e
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Dielectron Mass (GeVic )
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Muon system upgrade

“Old” Run 1 central muon detectors performing well with new readout electronics

“New” extension and intermediate muon chambers will extend muon
trigger from |eta] = 0.6 to 1.0

All muon detectors are in final position
and included in level 1 trigger

| COF Run 2 Preliminary, 6 pb”’

Mg
b
=
[ =]

#, P Evarvls: GHEE, Wallh: 1.6 100 oy

BEN-CvMX ES-CMP EEH-CMU  E3-1IMU
-1

Edﬂd i) - Envamndn: S¥EE, Width- 25 + & Mim

D200
G000

20044

Number of events / 20 MeV/c®
2
I | LI | L I i 11 |ﬂ| | L | LI I i 1T 11 I 1

4800
o | 4600
4 4400 + +
10003 4200 +
' 35355 36 36537 375 34
=000

, | L | L | ] s | ! | - ] s | L 1 .

Total muon coverage %e 23 3 31 32 33 a4 a5 ae a7 ;
increased by about 50%. Mass (u+ p-), GeVic
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More Muon Data

@ W ->puv transverse mass

| = pv Candidates|

Sl =
& 30— =
T ]
8 ]
* + 5 o 25 | S
Zh’ —> H jJ. Candldates § F L [Missing Et> 12 Gev] ]
é 20 - .| Nent = 486 T
I | | Mean = 56.31 —
r | LRMS = 2172 ]
CDF Run 2 Preliminary 15[ : -
L 18 C ]
= ! :
Gk Period: 8" August to 67 October 2001 10 -
gl L dt=3.1+0.31 pb™ - y
ME 5 -
S 14— ]
= B . ,
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10—
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2 i 'j-—-n a0 T e T L e e e T )
: S—; 35 E Stream J Data Herwig simulation E
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L EEcu : E
i 3 .F E
C 20 =
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_‘ ‘?—‘—v—o—i N3 E
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Trigger system

P th Crossing Rate: 1.7 MHz
Th ree LeveIS a Inelastic Cross Section: 56 mb
s Level 1: L1 L1 Acceptance Rate: 40 kHz (400 . b)
i Trigger
= Calorimeter: ==
Object triggers : threshold v
applied to individual
towers(single tower);
Global triggers : threshold L2 L2 Acceptance Rate: 300 Hz (3.0 p b)
appliedafter summing energies Trigger
from all towers ( eg SUMET). —
= eXtremly Fast Tracker v
(PT>1'5 GeV) L3 L3 Acceptance Rate: 75 Hz (750 nb)
[ ] MUOnS Trigger
= Level 2:

= Calorimeter clustering: v

= Silicon Vertex Tracker - Average Size: 60 kbytes
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XFT and SVT trigger status

COT defines SVX measures SVT impact
track momentum impact parameter parameter
cut at level 1 cut at level 2 0= 48 um
(XFT) (SVT) including beam *

--sll COT track ( 2 parameters)
i

5 5VX coordinates Spot Sp read

l

ot

d, (cm)

SVT impact
parameter cut
at 50 pum

impact parameter
(transverse projeclion)

- — two-track

15 Yoo il s SVT trigger _}

XFT cut at {27 [T o3,
Pr=15GeV/c & - I

LaThuile March 2002
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SVT data

K, - TITT The invariant mass is formed using
hybrid tracks ( SVT/COT)

K — =% sigmal from ingger imcks

r T L I |
- -'_LDHL L Mg L2 SDOpS 3 Fab,/ &7y 2002 : be=1.3 pb™

rdrzogees- 1 :-\. -5 1 L. L. -
) D° — Kk (Online)

N f .

DO -> KTt

Feb/gesgooe 00000 Le=1.2ph”
D{' =

o

Bvedis et 12 Mevie®
]
i

§

g

W
1
|
[
Evmniz par 10 Maiic”

il Ot w0 MGe Vi)

Ewnrnts par § W'
o
‘-\_‘_h

COF Run 2 Praliminary

"h |-“' : -)’4}/
 Km Mas (GeVic') I oy

The DO->Ktevents are reconstructed since | RN E
the first CDF runswhere the L2 SVT trigger was actively selecting el
events (October 2001).

Reconstructed offline
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What next?

= B-physics
= very competitive, already with low statistics
= semileptonic yields

= semileptonic lifetimes ( especially B baryons with 100-200 pb-1)

= production cross sections
= charm physics (8D%nb from the 2Track Trigger!)
= J/Y physics
= hadronic modes
= High Pt and exotica

= Top physics ( run lla)

= The Higgs quest ( need run I1b)

= SUSY ? ( the run | anomalies...)

S. Rolli, LaThuile March 2002
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Beauty and charm at CDF |1

Thetrigger alows to reconstruct hadronic decays of B, In hadronic decaysit is
possible to fully reconstruct the B meson, contrary to semileptonic decays where thev

IS not reconstructed.

| ~ 75k pyeda [N ()

. . . E 1H I| WL b iR R
Even in the semileptonic decay > i \  cor -
thereisalready afactor 2 gain 1 \
. 0 . E ';II
in acceptance ( ex, B » eD"using 12 __

lepton + SVT trigger gives 10
~45 evts/pb) ?

_,
/ Exclinded
._,..-"

0 0 40 60 BO 00 120
B, miing parameter 1,

1.9k
120 fs
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— mesilin = B4
il = 100 N

COF

sensiity for =

0 10 4 B0 4 5
B, miong parameter x|

Heach varies between 11 - 30

B, mixing hadronic
for 50pb-!
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Beauty and charm at CDF |l (cont'd)

|nclusive Charm Just 1 pb* should be enough to do a measurement of

_ charm mesons production in several channels
«The TTT yields about 8 D°/nb

«Adding several assumptions coming from MC/Data
estimates (all expressed in thousands of events!):

Half a million DO Il (50 pb 1)

Fai /2 1003 =17 b~
i

B D= D*+(2010) D*0(2007)

« And that's only D9—Kn

« We can do plenty of things: = n

Prompt | 160 40 53 80 - Crnss section measurements | 'ﬁl

cc/bb yield in hadron cnlllsmnsi ,|"
£

Cabibbo suppressed decays: _L_x" \ky._h

« =150 D= K'n
44400 DO—KK-

15900 DO9— mm ' COF Run 2 Prekminary
cC mixing? N - g -

ax Maza (Caic™

B 240 160 65 110

S. Rolli, LaThuile March 2002 21



Top physics at CDF 11

For top physics an extra 30-35% in cross section is gained ( 1.8
to 2TeV). We also gain from acceptance/efficiency

= 100pbtin Run Il is equivalent to 150-300pb-tin run | - good

= nheed about 1 year to understand b-tagging and associated
background 4ess good ...

= Top mass and W mass measurements will be done on a scale
longer than 1 year from now.

The dilepton decay mode will be the first to be looked at:

= Mmoderate excess of events in run | especially at large MET ( check
anomalies)

= there will be 2 parallel paths:
= cuts similar to run | “ discovery” analysis for winter 2003
= optimization for 2fb! ( blind analysis??)

S. Rolli, LaThuile March 2002
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The quest for Higgs at run 1|

CDF /DO Combined in WH —> lvbb

= Higgs production and decay S T o S
. | g ]
= (g - H dominates over all mass sl T 1 7 mpremets
ranges, but huge QCD backgrounds. -1 t w20
odt i ot ‘t
= M,<130 GeV/c? “Low mass Higgs”.  “F * ' 4 d
= H->bb with Associated production ool I " E
mode is the most promising. The P B e
¥ double b-tagging together with the R e RRtiiss TTO,
ok _ signature of the additional boson © O Moss (Gevy 00 30
T R T helps to discriminate from the

Higgs Mass (GeV)

background.

ARl T |
T
T

MET > 35 GeV Jet20

m Trigger strategies
= SVT to select a sample
enriched in heavy flavors _

= qub, M ET + bb :"ii;:;;;;:::::':'i= 30‘ L ‘40. L ,50‘ L ‘50 70‘ B '80

Offline Missing Transverse Energy (GeV)

MET > 15 GeV Jet20

MET > 35 GeV Run-lh W- ey

With MET>15 the Turn-on plateau is reach for
MET"ine>30 GeV For cuts MET"e>40 an efficiency
increase of 1.4 can be reached in respect to run 1.
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o (pb)8

Run Il extrapolations

102

HZ —> bb nu nu
957 CL upper ITmit

Run 1 (88 pb™")

50 100 110 120 130 140 150
. 2
Higgs Mass (GeV/c”)

Assuming the same Signal to Background ratio as
in RUN-I, the cross section limit at 95 % confidence 1

level has been scaled as

Effo)/ Effgy x V(L 5, Lg,)

MET + bb:
In respect to run I, factor 1.4 (turn-on) x 1.3.
(improved geometrical acceptance)

Multijets:
in respect to runl factor 3
(_double b-tag efficiency)x1.3.

o (pb)B

HW/Z —> bb ]
5% CL upper limit

n1(90.6 pb™")

,,,,,

P EXCLUDED
[
>
<

w0
S
=)
5]
o

120 130 140 150
Higgs Mass (GeV/c?)
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Follow up

on run | anomalies

Photons

Bingle Fhoton Et, COF Pre@minary

Apgrox, B pb
= lsaisied EM Clusters, |1)|<3.5

®  Clean Pholon Candidatea, | 1)1

el O

Photon Et {GeV)

|

150

Emrinadd Ga¥

|  DiPhoton Et, COF Preliminery |
i Approx. 8 pb

— Isolated EM Clusters, |n/<3.5
= Clean Photon Candidaies, |n)/<1

fit

'I.....I_._._._..[a.a“.l.._a.a. SO ] arrRATe

L) 150 o @0 Hﬂiﬂ‘ﬁ.#i

DiFBoinn Misxing 1 COF fun T Prafimsinerg

e Event at high Et appearsto be a
- Approx. B pb  Feb 2002 simple diphoton event with a
_‘:_ Ciean Diphalon Candidales, | 1|1 , El=Z5 Gay jet pOI nti ng a a Crack, causi ng
- the met.

. There are no electrons or muons
- in the event :-(

2

‘ | —

a : i il i i | il | I il i H d
a 1 #a ] L] 80 Iluuﬁﬂ::ﬂ-‘lﬁu
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Plans and Conclusions

@ First ~ 200 pb by end of 2002
= Establish basic physics program, understand detector performance
= B mixing; B CP violation studies; CKM matrix elements
= First stage of new physics searches (follow up Run 1 anomalies)

= Increase integrated luminosity to > 2 fb! by 2004
= Precision studies of top and W physics
= Stringent tests of the SM and interesting indirect My;qqs CONSstraints
= Precision B physics program
= Searches for SUSY and other new physics
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