The 20" Cenlury, good for Particle Physics
(and physics). Some Key (approximate) dates:

1895 Discovery of electron. Thompsorn.
1804 “hoton 15 also a particle. Einstein,
S 1905 Special Relativity, Einslein.
1906 Atomic Nucleus. Rutherford. o
= 1914 General Relativity. Einstein. D,{ '
.+ 1925--Quantum Theory. Heisenberg, Schrédinger, Darakﬁ_g.
1930 Neutring conjectured. Pauli, s
1931 Neutron., Chadwick. 3
1932 Antiparticle {positron). Anderson {cloud chamber%
1837 Mesotron (Muon). Anderson {(cloud chamber}.
1947 Pion. Fowell o
1847 "Strange” particles. Rochester, Butler (Blackett).
1849-'54 Properties of pion. B
1953 Particle resonances. Fermi et al.
1954--64 Properties of strange particles.
1957 Parity violafton. C.5. Wu et al. of
1964 CP violation, Cronin, Fitch et al. )
1969 Nucleons not elementary, composed of "partons”.
1970 Unification of EM and weak interactions. Electrc:r .
‘Dﬁ' weak gauge theory.
‘\L 1973 “"Charm” flavour.
41973 QCD gauge theory of Strong interaction. Quarks.
1973 Neutral current discovery (CERN, Gargamelle)
cstablishes E-W theory.
1963 W and Z heavy intermed. Bosons, Rubbia, Van %
der Meer et al, CERN.
1889 Three Yfamilies” of fermions. CERN. LEP.

1
1

. -+

Larg, g & "-';‘?' f"

:;l



Ca:ﬁmft! f@?‘s messpns C‘:a_?ﬂfr" G‘#H?LE;Y'S

On the Disintegration of Negative Mesons
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On the Range of the Electrons in Meson Decay e 5 .I}G., L=

) 1. SrErierecix® r
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PHYSICAL REVIEW

VOLUME E1, HMUMBER 2

The Spin of the Pion via the Reaction =+ d=pp
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Phase-5hift Analysis of the Scattering
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Some Effects of lonizing Radiation on the
Formation of Bubbles in Liquids*
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Figure 5.6: Premature parity violation, seen in the first bubble chamber
experiment, at Brookhaven, in 1956 [48]. The asymmetry about ¢ = 180° is
a manifestation of parity violation.
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Experimental Test of Parity Conservation
' in Beta Decay*
¢ C. 5. W, Colwmbia University, New York, New Vork

@ E Asmrs, B, W, Haywasn, D, D, Hores, axn 1, I, Humoe,
Nadionad Nureau of Standords, Washingten [, (7
{Beceived Janusry 15, 1957}
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OBSERVATION OF HIGH-ENERGY NEUTRINO REACTIONS AND THE EXISTENCE
OF TWO KINDS OF NEUTRINOS®

G. Danby, J-M. Gaillard, K, Goulianos, L. M. Lederman, N, Mistry,
M. Schwartz, and J. Steinberger!

Columbia University, New York, New York and Brookhaven Mational Laboratory, Uplon, New York
{Heveivod Jone 15, 1962)
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Measurement of the absolute luminosity with the ALEPH detector
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Neutrinos at LEP
The Three Families of Matier

v ggen 2t Zwsfal:
'z = X T(Z-->1+1)

f I(Z-->f+f)
(MeV)

e, u T 35 i“!!i
d s,b | 377 (*3) Thire. host

_— Cve. £Leoia
u, ¢ 298 ("2)
each light
neutrino | 170 (*?) <« Thin chnsncdd
famil A kot ,
sum,
with 3 neutrino 2492£10 MeV
families

LEP measurement| 2487+10 MeV 22492 £ #

Number of neutrino families = number of
families of matter = 3.00 005 =— 20Y*.0Y
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{MAP Sakellite

R

:

/ Antenna
1.4x1.6 m Primary r

Reflectors -.‘—

Focal Plane
Assembly

Passive
T]u:!'mal
Radiator

Feed Horns
Secondary
56 4 Reflector Top Deck
(140 in) Thermally
Isolating
Star Tracker Cylinder

Reaction Wheel

Warm
= Electronics

Deployed Solar Array
with Sun Shield

R 5.1 m (200 in) T

Mission UOverview

Launch:
Orbit:

[
Fall 2000 on a Delta II 7425-10
Halo orbit about L2 Sun-Earth Lagrange point,
1.5 million km (1 million miles) from Earth

Lifetimme: 27 months (3 months transit to L2,

Mass:
Power:

24 months observing}
800 kg (approx)
400 W (approx)

instrument Overview

Radiometer: Differential pseudo-correlation with polarization

Optics:

Dual Gregorian, 1.4 x 1.6 m primary reflectors

Thermal: Passive radiative cooling to < 95 K
Frequencies (GHz): 22 30 40 60 90
Resolution (FWHM, deg): .93 .68 .47 .35 .21

——=

Number of Channels: 4 4 8 8 16

[N A5 HJ Upper D‘fnar:'.{a S olied, 2001

[ 27!
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First Year Wilkinson

Microwave Anisotropy Probe {WMAF

) Observalions:

Determipation of Cosmological Parameters:
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