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Formulas and constants:
hc =12,400 eV A ; k, =1/11,600 eV/K ; ke’ =14.4eVA ; mecz =0.511x10%V; m,/m,=1836

Relativistic energy - momentum relation FE = ‘/mzc4 +p’c ; c=3x10"m/s
Photons: E=hf ; p=FE/c; f=clA Lorentz force: F =gE +qv x B

Photoelectric effect: eV, = (% mv®) =hf-¢ , ¢=work function
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Integrals: I, = fx eMdx dl, _ 1., ; I,= 1]z ;= 1 ; f jC dx ="
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Planck'slaw: w(A)=n(A)EQA) ; n(d)= i—f ; E()= h—}fﬁ
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Energy in a mode/oscillator: E p=nhf probability P(E) xe™® IkgT
Stefan's law : R = oT* ; 0/=5.67x10°*W /m’K* ; R=cU/4 , U = [u(A)d
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Wien's displacement law : A, T = hc/4.96k,

Compton scattering : A-A= L(l —-cosf) ;0 A= o =0.0243A
m.c m.c
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Rutherford scattering: b= kg, cot(8/2) ; AN o« ———-
sin“(0/2)
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Electrostatics : F = %

k
(force) ; U =gq,V (potential energy) ; V = i (potential)
r

1 1 1 1

Hydrogen spectrum: — = R(— - — ; R=1.097x10" m™" =

yETosen s A (m2 nz) 911.3A
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Bohr atom: r, = r,n’; r0=@;En=—EOZ—2; a, = h - =0.5294 ; E0=ki=13.6eV;L=mvr=nh
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Ek=5mv2 ; E, =- — E=E +E, ; F= Fo=m— s hf =hc/A=E, -E,
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deBroglie:)Lzﬁ ;f=%;a)=2fgt;k=
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Reduced mass: u =

; X-rayspectra: f'?=A(Z-b) ; K:b=1,L:b=74
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CE=ho p=tk:E=L": hc=1973 ¢V A
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group and phase velocity : v, =—  ; v =

A
P ‘26: 5, % Heisenberg : AxAp~h ; AtAE~h



