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Where Name beams When Vs (GeV)
CERN ISR p 1970's 50
CERN SPPS Pp 1980's 540 - 630
FNAL Tevatron pp 1985 - 1800 - 2000
CERN LHC pp 2009 - 7000 - 14000
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CERN ISR : rising pp cross section

CERN SPS : W#* & Z0 bosons O ¥,

Tevatron : top quark OF

LHC: Higgs ®¥* 5,
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Fermi National Accelerator Laboratory

Batavia

Tevatron
. Fermilab
. 900 - 980 GeV
. 1800 - 1960 GeV = 1.96 TeV
e Tevatron collider 1985
o Run-1I1 2001

PES

1970's 400 GeV Main Ring {4
1980's 800 GeV Tevatron #/zif
1985 collider at /s =1.6 TeV
1987 collider at /s = 1.8 TeV
1999 150 GeV Main Injector
2000 collider at /s = 1.96 TeV
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beam energy = 900 GeV, /s = 1.8 TeV
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Collider Detector at Fermilab :
CDF 38k & s

1979 Collaboration formed
1981 Design Report
1982 CDF 3% BAtA
1985 Central Calorimeters, Vertex TPC
First collisions, ~ 20 events recorded.
1986 CDF frHi#s 55K,
1987 First run. 25 nb~1 (some physics results)
1988 - 89 Physics run. 4.5 pb~1.
1992 - 93 Run Ia. 20 pb—1.
1994 - 96 Run Ib. 90 pb~1.
1996 - 00 Upgrade to CDF Run-II detector.
2001 - 11 Run II. 12 fb~1 delivered,
10 fb~1 recorded.
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. 48 December 13, 1979
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CDF (Run-l )

CDF Detector (Run-I )
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CENTRAL MUON UPGRADE
CENTRAL MUON EXTENSION
BACKWARD MAGNETIZED
STEEL TOROIDS
FORWARD MAGNETIZED
STEEL TOROIDS BACKWARD ELECTROMAGNETIC AND
HADRONIC CALORIMETERS
FORWARD ELECTROMAGNET AND \
LOW BETA QUADS HADRONIC CALORIMETERS
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e Muon chambers

CDF

i : Detector
e Electromagnetic calorimeters

and

reshower detecto
® Solenoid kb
L) 3 igom Vncx DHelecior

INTERACTION POINT

* o CTC: central ng ¢ el

PMT -"l_ P N s ol s o | —— 5 i ‘l"—-. =
- VTPC VI X vertex tracking chamber ( 1 PC)

SVX: silicon vertex detector

1981 1982

Sequence of pictures showing
progress in the construction of]
the collider.

1. Before construction.

2. Collision Hall CDF.

3. Central hadron Cal Shell.
4. Wedge, CEM.CHA cal.

1982 1982

10/19/2010 Alvin Tollestrup, Hawail, Japan-US Accord
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1980

1.5-Tesla 3mx5m




Arrived in 1984!

Tollestrup, Hawali, lapan-US Accord

First Collisions: October 13, 1985

“First Collisions™ ~20 events!

1987: 29 nb' . First physics!
88-89: 4 pb'. W & 7 mass, sin’q,,
Evidence for top, Start on B physics

1041972010

n Tellestrup, Hawaii, Japan-U5 Accord

12




Central Tracking Chamber CTC
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e Drift chamber inside 1.4-T solenoid.
e 1.4 m in radius, 3 m in length.

e 84 measurement layers, grouped into 9
“superlayers” . Resolution ~ 200 pm.

e 12 x 5 axial layers, 6 x 4 stereo (3°)
layers.

e Measures pt = p sin @, with resolution
opr/pT =~ 0.001 pr
with pp in units of GeV/ec.

554.00 mm L.D.

2760.00 mm O.D.

CDF Central Tracker

10/15/2010 Alvin Tellestrup, Hawaii, Japan-US Accord 13




Example of tracking B=15T, r<l14m
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momentum

. | ;
resolution : ST
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Beams are perpendicular to the picture,
collide at the center of the circles

s ety
= | Wave length shifter fiber

’ = INTERACTION REGION




Charged particle momenta with CTC.
Electromagnetic and hadronic energies with calorimeters. (e, v, hadrons)
Detect/identify muons with

Decay vertices of long-lived particles {e.g, B'S} with silicon microstrip detector
(SVX).

* Missing transverse energy. )
Particle|D at CDF| o

_—

Muon Chambers \

Hadron Calorimeter

EM Calorimeter

Tracking Chamber

Vertex

Silicon Detector Superconducting Solenoid

THE STANDARD MODEL

*¥et to be confirmed
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e How do you detect the neutrino? You
don't.

— missing transverse energy.
Pr=Er=-) Er
17
The sum is over all calorimeter towers 1.

e In LO, ¥ ~ 0. Then jf ~ —p¥.

Transverse: x-y
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Px=p,=0
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Measuring the W mass
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Marciano and Sirlin, 1980
Barger, Hewett, Rizzo, 1990

mixing angle sin’6y, ( =x ) is defined via

xy=1—M}, /M3 2.1 Ar o f.rni?
and the radiatively corrected Z mass can be expressed as Ar oc In(my, /m )
Mi= A , 2.2)

Xw(l=x)(1—Ar)

where A =rmalm,)/V2G;~(37.28022 GeV)* for
a '(m,)=137.0359895 and Gr=1.166389%10"°
GeV % The effects of the radiative corrections are con-
tained in Ar which depends on M, and the masses of the
top quark (m,) and Higgs boson (my ). For given values
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CDF Run-I: 1992 - 1996
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Top quark Di-lepton channel
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Top quark

Mtop = 173.2 £ 0.6 + 0.8 GeV/c?

W mass 4 top mass

= Higgs mass
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Higgs
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Machines and Events --- Truncated View of 1960-
1996
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1988-89 Run: Fully functional detector.
4 pb-!

W & 7 mass, sin“q,,

Detector complete as described in Limits for top mass
1981 Design Report. Start on B physics
41 QCD physics

Defined path for upgrade
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color weak isospin weak hypercharge
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CDF Detector Evolution
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Another component is being installed

The 1200-ton detector is
moving to the accelerator
collision point




