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Table 1.1
REST MASSES OF THE MOST STABLE ELEMENTARY PARTICLES

Particle Symbol® Rest mass, Mev

Photon
Neutrino
Electron
Mu meson

Pi meson
K meson

Eta meson
Proton
Neutron

A Hyperon

= Hyperon

= Hyperon

1.10 Velocity Addition

One of the postulates of special relativity states t

free space has the same value for all ol

tion. But “common sense” tells us that, if we thr
from a car moving at 80 ft/sec, the ball’s spee

130 ft/sec, the sum of the two speeds. g

licht emitted in a frame of referen in the
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as a guide in science than it is elsewhere, and wd

From: Concepts of Modern Physics
(Beiser, Revised Edition, 1967)
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Forty Q™ events have been observed in a large (133 events/Bb) experiment at 4.2 GeV/c
incident K- momentum. Thirty nine of the events come from the three-body reaction

K p—R-"K™* k9 The Q is mainly produced in the forward hemisphere (direction of
the incident K7). The lifetime is measured to be 1=(0.75 15.14-0.11 x 107" sec substantially
less than the Particle Data Group value of (1.3 _52"%) x 107" sec. The mass is
determined to be 1671.7 £ 0.6 MeV, in good agreement with other determinations. The
decay asymmetry parameter a (for the decay mode 2 = — AK 7)isfoundtobe-0.2 +
04.
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QCD Compton effect

Physics Letters B

YVolume 168, Issues 1-2, 27 February 1986, Pages 163—169

High energy photoproduction of large transverse-momentum
m° mesons: A quantitative test of QCD

NA14 Collaboration




QED Compton effect (off qguarks)

Physics Letters B

Volume 152, Issues 56, 14 March 1985, Pages 419427

Measurement of deep inelastic Compton scattering of high
energy photons

et Full Text Elsevwhere




sical Jou . - Particles and Fields
,Volume 21, Is 3, pp 443-471

Measurement of the neutral current cross section and F'5
structure function for deep inelastic e p scattering at

HERA

Authors Authaors and affiliations

The ZEUS Collaboration, 5. Chekanov et al.

Double Angle method
Bentvelsen, Kooijman ,(E) >—




LEP

Three (light) neutrino species

Gauge structure of the electroweak interaction
SU(2)xU(1)

Prediction of the topguark mass

Gauge structure of QCD
SU(3)

Limits (on the Higgs mass)



Experimentation in High Energy Physics

Multi-Wire Proportinal Chambers (Charpak, 1967+1,

Nobel Prize 1992) Nuclear Instruments and Methods 62 (1968)
202 - 26.

« MWRPC, drift, MDT, honeycomb, straw
Semiconductor (Si) trackers

o Si strip, pixels

Calorimeters

« Compensating Uranium/Scint cals
Cherenkov detectors

e RICH

Mechanical ‘system’ design

(Front end) electronics, ascics, deep sub-micron
technology, 250 nm for LHC expts (initially)

Triggering, data-acquisition, (grid) computing

All these technologies mastered by Nikhef at
state of the art level and beyond




Colliding beams at the Large Hadron Collider

Muon Detectors Electromagnetic Calorimeters

Solenoid Forward Calorimeters

End Cap Toroid

Barrel Toroid Inner Detector 2o Sl e
Hadronic Calorimeters

One billion, 10° collisions per second, hundreds of particles per collision.
Write O(100) events = O(100 MB) to storage medium/second
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Barrel Toroid installation status

The mechanical installation is complete, electrical and cryogenic connections are
being made now, for a first in-situ cool-down and
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Politics and Policy

Public - Private
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If you were to start today...
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There is more than represented in this cartoon !
— interactions & ? —
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The Standard Model Lagrangian derived from
Diagrammatica, a theoretical physics
reference written by Nobel

Laureate Martinus Veltman.

(Thomas Gutierrez, California Polytechnic State
University;

In his dissemination of the transcript, he noted a
sign error he made somewhere in the equation.
Good luck finding it!)
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. From left to right, front row : Italian Vice Minister for Research G. Possa, President of the Geneva State Council

~" R. Cramer, President of the Swiss Confederation J. Deiss, HM King Juan Carlos | of Spain, CERN Director-General
R. Aymar, President of the French Republic J. Chirac, Cczech Minister of Education, Youth and Sports P. Buzkova,
CERN Council President E. larocci, Geneva Cantonal Department Head M. Spoerri, Geneva Representative,
Geneva State Councillor C. Lamprecht Second row : Director of the the Danish Research Agency J. M. Hansen,
University of Amsterdan Dean Faculty of Science W. Hoogland, Greek Minister of Tourism D. Avramopoulos,
Slovak Minister of Education M. Fronc, Finnish Minister of Trade and Industry M. Pekkarinen, British Minister for
Science and Innovation Lord Sainsbury of Turville, Geneva State Chancellor R. Hensler Third row : European
Commission Ambassador C. Trojan, Belgian Ambassador F. Roux, Swedish Secretary of State K. Eliasson, US
Mission Representative L. Cassel, Japanese Former Minister A. Toyama, Bulgarian Deputy Minister of Science and
Education K. Velev, German State Secretary U. Kasparick, Royal Norwegian Ministry of Education and Research
State Secretary B. Haugstad, Portuguese Secretary of State for Science and Innovation P. de Sampaio Nunes,
Isrealian Ambassador to the United Nations Office in Geneva |I. Levanon, Hungarian National Office of Research
and Technology Vice-President A. Siegler, UNESCO Director, Division of Basic and Engineering Sciences N. Maciej,
Russian Minister of Education and Science A. Fursenko, Turkish Ambassador T. Kurttekin
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Moon shadow observation with ANTARES and KM3NeT
neutrino telescope

EPJ Web of Conferences
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Gaussian Fit:

Ang. Res. = 0.7 * 0.2 deg
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Figure 1. Event density of muons after selection cut versus the angular distance from the Moon centre.
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