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London (1950)



Diethyl-cyanine iodide

Little, 1963
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“Bill Little’s BCS”

Where

 = Exciton Characteristic Temperature (~ 22,000 K)

 = Fermion-Boson Coupling Constant (~ 0.2)

* = Fermion-Fermion Repulsion (?)

a = “Gap Parameter, ~ 1-3”

Tc = Critical Temperature, ~ 300 K
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Spine is a Semiconductor!

False Alarm:



Allender-Bray-Bardeen (1973)



Electron-Exciton Interaction

Electron-Exciton 

Coupling

Exciton c-a Operators



Davis – Gutfreund – Little (1975)



“3-D”Aluminum







“Not So Famous Danish Kid Brother”

Harald Bohr

Silver Medal, Danish Football Team, 1908 Olympic Games



Almost Periodic Functions
Definition I:  Set of all summable trigonometric series:

( )

where { } are denumerable.

Type (1)     Purely Periodic:  ,  n = 0, 1, 2, ...

Type (2)     Limit Periodic:    ,   {ra
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Type (3)     General Case:     One or more  irrational

==========================================

Definition II:  Existence of an infinite set of "translation

numbers," { }, such that:
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where 0.

==========================================

Parseval's Theorem:
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Mean Value Theorem:
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Example : ( ) cos cos 2f x x x 

“Electronic Structure of 
Disordered Solids and 

Almost Periodic 
Functions,” 

P. M. Grant, BAPS 18, 333 
(1973, San Diego)



Rigid Ion Approximation
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Plane Wave Representation
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( ) ( ) ,    rational

/ ,   ,   

2
( ) ( ) ,   

n
N

i r x
a

n

n N

n n n

n
i x

ikxa
k

V x U n e r

r I LCD

x n e e n I
a







   


 











  

 





2
2

lim ( ) ( )

n
i x

ikx ik xa

n

n e e k k e dk
a








 







 

   



APF “Band Structure”
“Electronic Structure of Disordered Solids and Almost Periodic Functions,” 

P. M. Grant, BAPS 18, 333 (1973, San Diego)







Fibonacci Chains
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| ,   3,4,5,...,

Where ,  

And lim ( ) / ( ) (1 5) / 2 1.618...

Example:  ( 13)
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Let ,  subject to ,  invariant,

And take  and  

     to be "inter-atomic n-n distances,"

Then , / (1 ) 1 .

Where  is a "scaling" parameter.
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“Monte-Carlo Simulation of Fermions on Quasiperiodic Chains,” 

P. M. Grant, BAPS March Meeting (1992, Indianapolis)
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