








What do Particle
Physicists do ?



No Body
Knows Protons
Quarks
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What's in the Lunch Box ?




What's in the Lunch Box ?

Look inside.

No Funl!



What's in the Lunch Box ?
SMASH THEMIII 4>




What's in the Lunch Box ?




What's in the Proton ?

Protons are Too
Q 0 small to look inside.

@



What's in the Proton ?

Protons are Too
Q O small to look inside.

SMASH THEMII
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Really Big Cameral!!!
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Really Big Cameral!!!




Really Big Cameral!!!
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What do Particle
Physicists really do ?



Everything” that we know:
Particles + Interactions



The Particles

e - electron
V - heutrino

u - up-quark
d - down-quark

Y /graviton/ W [ Z [ gluon



The Particles

Essentially all of everything that
e - electron matters to you.
V - heutrino - periodic table (chemistry/biology)
- light
u - up-quark - gravity.
d - down-quark | - electricity
- mechanics

Y /graviton/ W [ Z [ gluon



The Interactions
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The Higgs

W W W W
W'q ?H ﬂ
W VY, W W



not allowed

200 [—
_ notallowed _
0_""""| i
103 109 10¢ 1012 1015 1018

A [GeV]



The Particles

e - electron
V - heutrino

u - up-quark
d - down-quark

Y /graviton/ W [ Z [ gluon/ Higgs



The Particles

e - electron U - muon T - tauon
V - neutrino V - neutrino V - heutrino
u - up-quark c - charm-quark  t - top-quark

d - down-quark s - strange-quark b - bottom-quark

Y /graviton/ W [ Z [ gluon/ Higgs



Cross-section (pb)
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Measurement Fit IOmea_S—Of"I;omeaS
m,[GeV] 91.1875:0.0021 91.1874
I,[GeV]  2.4952:0.0023 24959 m
O [Nb] 41540+ 0.087  41.478 |
R, 20.767 £0.025  20.742 pm—
AY 0.01714 = 0.00095 0.01645 M=
A(P) 0.1465 = 0.0032  0.1481 pmm
R, 0.21629 + 0.00066 0.21579
R, 0.1721 £0.0030  0.1723
AL° 0.0992 + 0.0016  0.1038
AC 0.0707 = 0.0035  0.0742
A, 0.923 + 0.020 0.935
A 0.670 + 0.027 0.668
A(SLD) 0.1513 =£0.0021  0.1481
sin“0(Q,) 0.2324 +0.0012  0.2314
m, [GeV] 80.385=0.015  80.377 pmm
r, [GeV]  2.085x0.042 2.092 M
m,[GeV]  173.20 = 0.90 173.26 |
March 2012 0 | 1 2




Urbain Jean-Joseplt
Le Verrier

John Couch Adams

Neptune

Predicted 1845

Observed 1846



Top-Quark Mass |GeV|]

CDF o 172.5+ 1.0
DO - 174.9 £ 1.4
Average ¢ 173.2 0.9
v?/DoF:6.1/10
LEP1/SLD . 172.6* 127
LEP1/SLD/m,,/T\, . 179.7+ )
I I1éOI N I1%OI N I1E|30I N I1S|)OI -

m, [GeV]

March 2012



A(SLD)
sin’6°”(Q,,)
myy,
I_‘W

Q,y(Cs)
sinze,\—,lg(e'e‘)
sin®6,,(vN)
gt (vN)
ga(vN)

March 2012
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80 5 March 2012

LHC excluded

68% CL

-----
------

| —LEP2 and Tevatron
-LEP1 and SLD
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6 July 2011 .

Excluded

(5) _

o Al g =

» 1 — 0.02750+0.00033
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6 March 2012

lelt = 152 GeV
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95% CL Limit on /oy,
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- e --- Exp. Asym w/o ESS 7
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Delivered Luminosity [fb

ATLAS Online Luminosity

s 2010 pp Vs = 7 TeV
w2011 pp \/s = 7 TeV
m— 2012 pp \/s = 8 TeV
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