Space, Time and Energy Frontier

The "History" of the Universe from the Planck time to the present, showing how the size of the
presently observable universe R, the average density P, the temperature T, and the energy per
particle kT, have varied with time t according to the hot big bang model.
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(a)

Quantity High energy unit Value in SI units

length 1 fm 10 " m

energy 1 GeV = 10° eV 1.602 x 10710

~ 2 Vic? 1.78 x 1077 k
oToN~ mass, E/c 1 GeV/c : g

PQM;‘i 5 S h=h/(2r) 6588 x 1072 GeVs 1.055x 1073*7Js

c 2.998 x 1083 fms~! 2.998 x 108 ms~!

hic 0.1975 GeV fm 3.162 x 10726 J m \
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—Mefe= 1 GeV
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Heaviside—Lorentz units, eg = o =h =c = 1

fine structure constant a = e*/(4m) = 1/137.06
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1 MeV = 10° eV 1 GeV = 10° MeV 1 TeV = 10° GeV
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