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A lele LI—/IC IS/a hadron colliger \
A Ideal for searches that are hot well- specifie
A Broad band productjon \
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A Less idealfor precision measurements

A Broad band production means you can have/backgrounds from
energy scales|far different/than your signal

A No beam energy constraint means that one relies/on cast
reserves of information from previous experiments such as
parton distribution functions from DIS studies at HERA

A\ Multiple interactions in each bunch crpssing

> J. Incandela (UCSB): Oxford University\Seminar; Narch 22, 2Q08






Hadron Collider History: ISR
NThe /I SR miyss éaer misted thel \/n\*

It/ took 'a | onlg ti me t o o0Oveyrcome

T'h'e'flrstetherelatlvelyIow u mi
spread-over which-particularly interesting-events, such-as tepton pairevents;

may occur é
The answer is, of course, sophisticated detectors covering at least the whole

centralreglon(45°<q<135°) and fwull, azi muth.o

Nét hey 'stumblied 'on 'an 'uneXxp e c-peadugtions
had been discovered, a witness, as we now know, to the pointlike structure

within hadrons.

A Early ISR experiments were not prepared for the J/y and later ones
were too late for the . They nevertheless learned a lot and paved
the way for UA1 and UA2 which were well-prepared and on-time.

*Maurice Jacob, \Kjell Johnsen, A Review of Accelerator and Particle Physics/at the CERN
ISRO , C B4RLBl (30 November, 1984)
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SEMAINE DU LUNDI 30 AOUT

A spectacular jet' event seen by the U. xperiment, in which the
i raton collision contained

g e initial collision axis.
ional to particle energies.

vé au cours de l'expérience UA2 et
lente collision proton-antiproton de
GeV fi i angle droit par

tionnelle & I'énergie des particules.

Jets et particules

Parmi les nouveaux résultats de physique annoncés lors
de la Conférence internationale de physique des parti-
cules qui s’est tenue récemment a Paris, le plus remar-

September 1981
first (small) run
for UA2




A Engineering run 1981 ~1 nb-

P& €oliider aperation, i9BI-1385 A

— — e e A| Productionand PRroperties of

gperational features

J e i Z®hys.C20:117) 1982.

Dean Ener {Ge¥) 3 7. .
Ef”’:‘ }*“ i A Physics run 1982 ~20 nb!
B i -
8y {n) : A
Integrated Juminosity my’1) A |Obseryation |of Single Isolated
: i stoye . .
averave ser day. 04 | S Electrons of High Transverse
s | Momentum | é
spinosity { w2 g
reak . N Phys.Lett.B122:476-485, 1983.
aVerage per store 2 8.5 ) .
o . A | Inclusive Charged|Particle
Houre seheditled ) )
| Hours realised _ Production | €
, Nuabor of stores > : Phys.Lett.B122:322-328,1983.
Average stors duvation (h) E 5
% atnres terpinatad by fauits A 1983 T 130 nb'l

A

A Evidence for 2 /-e+e
Phys.Lett.8129:130-140, Alg. 1983.




EVENTS  WITHOUT JETS
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6 events in UA1 and the W
was discovered!




A CDF and DA

Displaced Vertex b tagging helped
discover the Top in CDF successfully found.the

top quark|even though
188.4 4 12.8 GeV/’c* Dilepton S tt - 10-10 S (0]

173.3 £ 7.8 GeV,/c® Leptontjets

172.1 £ 7.1 Ge¥/ ' Combined

167.4 £ 11.4 GeV/c* Dlapton

1758 + 7.2 GaW/c" Leptondtjets
188.0 + 11.5 GeVv/c* All—Hadronig

178.0 £ 8.5 ca¥/c* Combined

174.3 + 5.1 GeV,/c”

Tevatron combined
150 180 170 180 180 200

M,op [GeV/c?]
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UAT or UAZ

v * T

y * . Top Discovery
Y *TE T (pub.9sy

Yy Top Evidence (pub.94)

v

Precision

%* W&Z masses
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W /7 Discovery

rated Lumino
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Y<4<— Dijets

Int

1 1985 1990 1995 2000

Yeaqr

Bs Mixing

Single top
Di-bosons

2005

SPS
A 1683 GeV com and\~100 GeV mean
com partons
Tevatron |

A 1800 GeV com and =270 GeV mean
com partons
SPS & Tevatron Discoveries

A SPS turn-on led to quick major
discoveries

A Not true at the Tevatron

SPS had a lot of data

A Already probed guite a bit higher
than-the-mean-constituent-com
energy (+100 GeV)

A Tevatron needed to ~match SPS
integrated-tuminosity to-in-orderto
pr obe a Anewo en

A And'then discovered top!

Early discoveries have been
followed by other important results
at hadron colliders T but these
have generally come late



11

— g9 luminosity @ LHC
— qq luminosity @ LHC
—— 09 luminosity @ Tevatron

—— qq luminosity @ Tevatron
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Hadron Colliders in Summary
S5 A Higher Energy
A—Broadband production

Y Discovery machines
1 mb 1o Al Large physics|cross-section
Al What is interesting is rare

Al The lability to find rare events
when they appear is|the
consequence-of evolved
detector design and

technhological—innovations

I Multi-level trigger systems and high
speed, pipe-lined electronics

I Precision, high rate, calorimetry
I High rate wire tracking detectors

I Radiation-tolerant Silicon microstrip
and Pixel detectors
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