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Formulas and constants: 
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hc =12,400 eV A  ; kB =1/11,600 eV/K ; ke
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Photons: 
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Energy in a mode/oscillator :   E f = nhf    ;   probability  P(E)"e#E / kBT  
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Wien's displacement law :  "
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Photoelectric effect :   eV0 = (
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Rutherford scattering:     
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Electrostatics :  F =
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   (potential)   ;    U = q0V  (potential energy)  

! 

Hydrogen spectrum :  
1

"
= R(

1

m
2
#

1

n
2
)        ;       R =1.097 $107  m#1

=
1

911.3A
 

  

! 

Bohr atom: r
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Reduced mass :  µ =
mM

m +M
  ;   X - ray spectra :   f 1/ 2 = An (Z " b)   ;   K :  b =1, L :  b = 7.4  
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de Broglie : " =
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Wave packets :  y(x,t) = a j cos(k j x "# j t), or 
j

$  y(x,t) = dk a(k) ei(kx -#(k )t )% ;  &k&x ~ 1 ;  &#&t ~ 1 
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group and phase velocity :    vg =
d"

dk
     ;    vp =

"

k
     ;      Heisenberg    :    #x#p ~ h     ;      #t#E ~ h  
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Wave function           "(x,t) =|"(x,t) | ei# (x,t )    ;        P(x, t) dx =|"(x, t) |2 dx =  probability 
 


