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Review ofSpecial Relativity
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then x=12x (Einstein summation).

Lorentz invariance: any Lorentzscaler.
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ormeasurements:

· de:At time measured in rest frame of object
"Proper time"

· i= is then "proper velocity" (4-vector)

u =(2,2) =(x,)

· pr =(E,P) "Energy-momenture 4-rector"

-

m/Massive momentum:

· E =2mc2 (massive particles only)

· For photons:deBroglic wavelength i =4 -> E=hv ==IPI.



-us(Generic form): A+B =c+D

· Classically, mass/momentun/(maybe) Energy mustbe

conserved.

0 ->M =0
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· Relativitically, Energy/momentum are always conserved

Kinetic energy/mass maynotbe conserved.

i) "Sticky": Mass T KE

ii) "Explosive":mass ↓ KE I

iii) "Elastic":mass, KE conserved.

· Invariant Mass:a system of N particles has an

invariantmass defined by MirC =Pror Pros

with Pror=P:
Then Mirch=PtorProtm =-IFor".



AppCollisions:

· High energy (14 Tev) proton collisions - really scattering between

constituents of protons (quarks, y - "partons")
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It highenergies,2pmat·Square ofCOM energy
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For parton-parton system, assume thatthe constituents involved

in the fundamental collision each carry only a fraction the

total proton momentum:fractics x.x2. Then

I =(X,P, +x2Pz)2
square of X

COM energy
(parton-parton) =2X,X2 P,P2



represents the square of the effective COM energy of the

parton-parton collision.

· The average parton-parton collision energy:

estimate the fraction of proton energy
carried by

individual partons (take peak values for quarks and

assume 14, 79 and go collisions are equally probable):

Yq =I(0.2) +y(0.2) +I(0.1) =0.17

Xy =0.05

then (Ygg) =0.013

(5) =0.013s => Ecr-vois Ei =(0.11) (14 Ter)

I -
=>1.5TeV.
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