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History/Future

1987: CDF = Collider Detector at Fermilab
1987-1989: Run 0: 1.8 TeV I ~ 1030 /CWI2 /g

1992: DO = Detector in shaft DO

1992-1996: Run I: L~10"/cm? /s
total ~ 100/pb per detector

> 100 publications per experiment

2001-2004: Run IT a: 2.0 TeV
total ~ 2/fb per detector L~ 1032 /(:n/l2 /s

2005-2007: Run IT b:
total ~ 15/fb per detector
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Run I results - highlights

» Top (1995) :

CDF + DO combined: ~ 100 events
m=1743x5.1GeV

+ W boson (1992-1996):.

CDF + DO combined: ~ 100000 events
m =80.454+0.060 GelV

+ Jet physics (QCD)

* Bottom physics (mainly CDF): xsection, CP violation ...

» Searches (SUSY, Leptoquarks, Higgs....)
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DO 2002
Forward Scintillator

Forward Mini-drift Central Scintillator
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New Solenoid, Tracking System
Si, SciFi,Preshowers ) 5

+ New Electronics, Trig, DAQ |
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DO detector
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DO tracker
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VLPC -
Visible
Light
Photon

Counter
(4 K)

zker

e Silicon Tracker
¢ Four layer barrels (double/single sided)
¢ Interspersed double sided disks
¢ 840,00 channels

e Fiber Tracker

¢ Eight layers sci-fi ribbon doublets (z-u-v, or
¢ 74,000 830um fibers w@eadout

eCentral 1.1

cryostat

Preshower
#Scintillator -3‘ ._
strips, WLS fiber | SEY

readout
46,000 channels

eSolenoid - i y 5'; :' _ |
superconducting | g e
eForward | —— | 60cm

Preshower ——————— = =«

¢ Scintillator
strips, stereo, Z = \
WLS readout

416,000 channels




VLPC Operationa] Gain Drift Substrate
Intrinsic  kegion Region Spacer

Principles Region = o

 Photon 1s converted in the
intrinsic region, creating an
electron-hole pair.

« Hole drifts into the drift region,

where 1t knocks an electron out
from an atom.

Fhoton e

 Electron accelerates back through
gain region, knocking electrons o

from atoms as it goes. Contact (+)
E field

o®
a‘-ﬂ“ 50®
X ,&?ﬁg Bottom
ot Contact (-)

&2

» Spacer region and substrate are
for mechanical support and field
shaping.

D* flow

* Thus each photon generates a
pulse of many electrons. Gains — — S
|Undoped Silicon Doped Silicon Layer

of x20,000 — 60,000 are

achievable.

{Blocking) Layer

Don Lincoln



Liquid argon calorimeters

liquid -> calorimeter or drift chamber!

|

+ hermiticty

+ resolution

- cryostat

- purity

SLC

chambers

ionization
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D0 muon system

Mini-Drift Tubes (MDT)
A layer MDTs

B layer MDTs

C layer MDTs

-

thplding
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Proportional Drift Tube (PDT)

Muon

Toroid Cosmic C layer PDTs
v Cap
B layer PDTs

N A layer PDTs
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DO Proportional— and Min1-Drift-Tubes

resolution resolution
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e DO (P1xel) Scintillators

in 2 mm bundles

Scintillator:

1 cm thick “\\

N . S,
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DO event: inner tracker

Ks - TUTT:

silicon
detector




DO event: calorimeter: jets

Bins: 1097 E_t: 0.0062
Mean: 0.405 phi_t: 160deg
Rms: 2.88

Min: 0.00188
Max: 52.4

55

ET GeV

electro-
magnetic o

hadronic
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DO event: calorimeter: W
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DO event: muons: Z
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DO trigger and DAQ

pipelined, FPGAs
3 MHz -> 10 kHz

Anal og | Digital

"Fipeline" Electronics

DEC alpha processors A—

|—| TRIGEER
DETECTOR FAOC
Do

& PIPELTHE

L= TO_DAd

o
10 kHz ->1kHz Do—[>wv
o

Linux PC farm
1 kHz -> 50 Hz

> pentium processors in VME system
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L3 trigger software

Framework é

offline track

reconstruction
'MuoTrackReco’

Martin Wegner 01/2002



Status Tevatron and DO
Tevatron: [ W N ¥

peak lumi r'eached = 1/6 desugn value (8 6 1031 /cm® [ s)
efficiency = 3 design value (80%)

hope: 300/pb in 2002 (per detector)
DO:

recorded: ~10/pb
detector: most parts functional, biggest problem: tracks!

trigger/DAQ: design rate not yet achieved
hope: fully operational by summer 2002 %
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