Particle in a Box: π Electrons in Linear Polyenes


 EMBED Word.Picture.8  


 – Carotene

Conjugated π electrons are free to move along the polyene carbon backbone but are not allowed to leave the molecule.  These freely moving electrons can be viewed as particles in a box defined by the carbon backbone of the linear polyene.
	Description of the Box
N = # of double bonds

a = N (C=C) + (N-1) (C-C) + (C-C)   box size

a = 2N  EQ \f((C=C) + (C-C),2) 
a = 2N BL        BL = average bond length

# e = 2N           number of π electrons
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	Zero point energy:  Eo =  EQ \f(h2,8me(2N BL)2) 
Transition energy: ∆E = Eo (2N + 1) = h c  EQ \f(1,l) 
Transition wavelength:   =  EQ \f(8mec(2N BL)2,h (2N + 1)) 
Average bond length BL =  EQ \r(\f(l (2N + 1), 8mec(2N)2)) 
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