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Sunlight

“fat map”

“star stuff”
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Decay Mode: Alpha-Ray Emission|




Decay Mode: Beta-Ray Emission|
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_~_Spianing Tops

~The particles in the SM all spinata

_rate where j is equal to either one or

one-half. The former are ‘bosons’
and the latter are ‘fermions.’

812 = j(j+1) F




Baryons qqq and Antibaryons qqq
Baryons are fermionic hadrons.
These are a few of the many types of baryons

Symbol| Name | Quark | Electric | Mass |Spin
content| charge GeV/c2

proton ] 0 9%8 |

[3 -antlprotonl uud | 0_938
n | neutron | udd “ 0.940 12
A | lambda | uds | 1116 | 12
Q omega | SSS | 1.672






















The Best Known Number in All of Science

Electron Anomalous Magnetic Moment

Measurement
2.0023193038

Uncertainty
+ 0.0000000040

Theory







Maxwell’s Equations

=

V.E=drp , V-B=0 ,

. . 18B
c ot

Electromagnetic Potentials




ELecTrICc FieELp oF aN OsciLLaTiNg CHARGE







Maxwell’s Equations
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Lorentz Gauge Condition Cannot Be Imposed
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Proca’s Equations

Lorentz Gauge Condition Cannot Be Imposed
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Five of the six 2010 APS Sakurai
Prize Winners — (L to R) Kibble,

Guralnik, Hagen, Englert, and Brout




The ABEGHHK’tH Field
f(t, Z) — ®(t, £) where ®is a complex field

®(t, ) = [P0+ H(, &)]exp[iBO(L, T)]

V.E.V. Higgs Goldstone
Boson Boson

The ABEGHHK’tH Field Equation
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UL(®) = 1x (8*®)% { -

Us(®) = X [P0 + H(t, T)]"*

] P

+ [(”25)2] (@0 + H(t, &)
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Large Hadron Collider

Geneva, Switzerland crossing the French border
P-P Synchrotron Collider (Superconducting)
Energy of / leV per beam

2/ Kilometers in circumference at a depth

50meters to 120 meters below ground










Heat exchanger tube
Beam pipe

Auliary bus-bar

Bunch of 10"" protons
Beam 1, anti-clockwise

Bunch of 10" protons
Beam 2, clockwise

Vacuum vessel

Thermal shield

Superinsulation

Shrinking cylinder / Helium vessel

pole bus-bar

Magnetic insert
Iron yoke
Mon-Magnetic collars

Superconducting coils

Main dipole bus-bar
Thermal shield
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Top quark loop
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Gluon Fusion

[,

Higgs Boson

Top Quark/W Boson loop
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Detector (Compact Muon Solenoid)







Detector (A Toroidal LHC Apparatu$S)

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter
it % ]

Toroid Magnets  Solenoid Magnet  SCT Tracker Pixel Detector TRT Tracker










The Standard Model

matter constituents f : N
FERMIONS im0 v BOSONS o0}

spin=0, 1, 2, ...
Leptons spin = 1/2 Quarks spin = 1/2 Unified Electroweak spin = 1 Strong {color) spin =1
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PROPERTIES OF THE INTERACTIONS

Gravitational

t top

: : See Residual 5
Acts on: Flavor Electric Charge Color Charge et Moaa

Quarks, Leptons | Electrically charged Quarks, Gluons Hadrons
Particles mediating: w+ w- 70 v

Strength relative to electromag | 10778 m 0.8
for twio u quarks at:

Gluons Mesons

1 25 Mot applicable
310" m 104 1 60 to quarks
1

iy MNot applicable
for two protons in nucleus 107 to hadrons 20
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_~_Spianing Tops

The Higgs Boson Is The
First Fundamental Particle
Found With j = 0!
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One Theorist’s Bucket List

(a.) Higgs boson(s),

(b.) Gravity Waves,
(c.) Super-partner’s, and

(d.) Superstring/M-Theory
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Higgs mass and vacuum stability
in the Standard Model at NNLO

Giuseppe Degrassi®, Stefano Di Vita®, Joan Elias-Mir¢’, José R. Espinosa’,

Gian F. Giudice’, Gino Isidori*¢, Alessandro Strumia?"










Ask a Mathematician / Ask a Physicist



Mendeleev’s Missing
Elements
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SLeptons & Leptons

mass unit GeV
na NS

M., — 10-8/10-4/10-2

Q

0
..

-1

. . e
QE 6

._ (selectron)

’ (Staon) T




SQuarks & Quarks
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Force Carriers (Gauge P.arti'cles) |
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Superstring Theory Superstring Theory:
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Superstring Theory: The DNA of
Reality

Web:
http://www.teachl2.com/ttcx/coursedesclong2.aspx?cid=1284
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" Fission And Fusion

http://www.youtube.com/watch?v=yTkojROg-18

| Becquerel's Discovery of Radioactivity

http://www.youtube.com/watch?v=e7HNAMmMSc7U

s 1

Marie Curie

http://www.youtube.com/watch?v=3KmJsKuJws4




