Some Useful Numbers, Equations and ldentities
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Planck’s Constant, h = 6.626 x 1073*J x S =4.136 x 107 %%V x S
l1eV =1.60 x 107'%J; 1 MeV/c = 5.344 x 10~ Kg.m/s
Coulomb’s Constant, k = 8.99 x 10°N x m?/C?
Gravitational Constant, G = 6.67 X 107''N x m?/kg?
Stefan — Boltzmann’s Constant, o = 5.670399 x 107®W /m? x K*
Wien’s Wavelength Displacement Constant = 2.898 X 10™®*m x K
Boltzmann’s Constant, k = 1.381 x 1072*J /K
Electron Mass = 9.11 X 1073'Kg; Electron Charge = 1.602 x 10~*°C
Atomic Mass Unit u = 1.6606 x 10~*"Kg or 931.5 MeV /c?
Proton Mass = 1.673 x 1072"Kg or 1.0073u
Neutron Mass = 1.675 X 10~2"Kg or 1.0087u
Electron Rest Energy = 0.511 MeV /c?; Proton Rest Energy = 938 MeV /c?
1kW X Hour = 3.6 x 10°J
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Intensity of Black Body RadiationI = o x T*

— —

F =qv X B
Centripetal Acc. = v?/r where v and r are velocity and radius of orbit
Photoelectric Effect K,,.x = hf — ¢
Compton Wavelength A, for scattering off electron = 0.00243 nm
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In Compton Scattering A\ =
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Ground state energy E; for particle in a 1D rigid box =
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Wavefunction for particle in a 1D rigid box = 4/ L sin(Tx)

~ h 8 5 0? . 0
= —— 2l = — k¥ ——, [E] = ih—
[p] i 0’ [p?] ox2 [E] ? ot

AQ =1/{(Q?) — (@)
Time dependent form of Wave Functiolr(7, t) = ¢ (7)e " “t*;w = E/h
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sin(6,) sin(82) = (1/2)[cos(0, — 02) — cos(6; + 6)]

cos(01) cos(02) = (1/2)[cos(0; — O2) — cos(01 + 62)]

sin(61) cos(02) = (1/2)[sin(0; — 02) — sin(01 + 65)]
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The ground state wavefunction for 1D oscillator un@éfz) = %mw2w2

has the form:
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The wavefunction for Oscillator’s first excited state:
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Next excited state:

The energy of the nth Oscillator stal, = (n + 3)/hw.

Volume element in Sph. polar coordinatesl® = r2drsin0dfdq

Information about Hydrogenic atom with Z protons in the nucleus:
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Radial Prob. Density P(r) = r?|R(r)|?
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Orbit radiusr,, =
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= 0.0529 nm
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Rydberg Constant R = 1.0973732 X 10'm™*




