
 Review Topics & Formulas for Unit 5
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  Fig. 14.1.5 C2-symmetric double barrier .
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   χ = cosh κL - i sinh 2β  sinh κL,  and:  ξ = cosh 2β  sinh κL,   (14.1.7)
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___________________________________________________________________________

Model Lorentz resonance function
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  (14.1.10)

resonance frequency ωn , resonance decay rate Γn, , resonance peak strength |cn /Γn|2 
Γn is the Lorenztian Half-Width at Half-Maximum (HWHM).

 

L
A

W

 b2  a2 b1  a1      b3 a3

E
V

x = bN+1 aN+1

 Fig. 14.1.18 (N+1)-barrier (N)-well potential

   

C N +1barrier = C[N +1] ′C ⋅C =

eikLχ* −ie−ik(aN +1+bN +1)ξ

ieik(aN +1+bN +1)ξ e−ikLχ

⎛

⎝

⎜
⎜

⎞

⎠

⎟
⎟


eikLχ* −ie−ik(a2 +b2 )ξ

ieik(a2 +b2 )ξ e−ikLχ

⎛

⎝

⎜
⎜

⎞

⎠

⎟
⎟
⋅

eikLχ* −ie−ik(a1+b1)ξ

ieik(a1+b1)ξ e−ikLχ

⎛

⎝

⎜
⎜

⎞

⎠

⎟
⎟

  (14.1.17a)

For (E<V) are k = √(2E), κ = √(2V-2E), and sinh 2β = (κ2-k2)/(2kκ) ,
   χ = cosh κL - i sinh 2β  sinh κL,  and:  ξ = cosh 2β  sinh κL,   (14.1.17a)
For (E>V) they are  = √(2E-2V), and cosh 2α = (2+k2)/(2k).
   χ = cos L + i cosh 2α  sin L,   and:  ξ = sinh 2α  sin L.    (14.1.17b)

HarterSoft –LearnIt Unit 5 Periodic Potentials  16-43



44

Pendulum model: 
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       εm =  H - 2 S cos (π  m/4) .  (14.1.21b)
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Kronig-Penney band conditions.   
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where rational units are used for energy. 

 
   
φ = m 2π

N
 ,         k = 2E  ,            = 2 E −V( )  ,        κ = 2 V − E( )  .       (14.2.5c)

Bohr units
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  (14.2.10a)

Our rational units:
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D2 1 Rz R y Rx

A1 1 1 1 1

B1 1 -1 1 -1

A2 1 1 −1 −1

B2 1 -1 −1 1

(15.1.4)   

   

D3 characters g = 1 r,r2{ } i1, i2 , i3{ }
TraceD A1 g( ) = χ A1 g( ) 1 1 1

TraceD A2 g( ) = χ A2 g( ) 1 1 −1
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 (15.1.13)
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    (15.1.8)

   

g = 1 r r2 i1 i2 i3
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Wigner-Weyl projection formula 
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grand D-orthonormality relations.
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Pµ is the (µ)-th all-commuting idempotent Pµ or class projector.
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Duality principle 
  
g 1 = g = g† 1 = g−1 1   ,   or:   g−1 1 = g† 1 = g−1 = g 1 = g 1 . (15.3.8)

Duality-relativity principle 
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Regular representation of operators g and dual operators  g .

   
Rh, f

G (g) = h g f = δh=gf =
1  if: h = g ⋅ f  
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 Symmetry: g H = H g of Hamiltonian   H = H 1 + Rr + R*r2 + L i1 + M i2 + S i3  (15.4.2a)
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