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We have established the connection between t h equantized
Hallconductivity Gay a n d t h e Chem n u m b e r i n a Q A system
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• isolated m o d e s i n t h e c a s e o f Openboundary
c o n d i t i o n s . These a r e edgem o d e s s im i l a r t o t h o s e w e
have encountered i n t h e Qi-Wu-Zhang mode l .
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Wi t h o u t a proof:

T h eto ta l number o f edge m o d e s (per direction) i seqnaltotheabsok.hn/
ueofthesamofChemfn u m b e r s o f a l l b a n d s b e l ow t h e cons idered g a p

balk-boundary correspondence

(B)- H o w t o ca lcu la te t h e spectrum w i t h open

boandariesstransfevm-mefh-s-
k.tn>c o n s i d e r a cylindergeometry, µi .e . periodic ing b u t w i t h Open boundaries
i n × direction i n a magnetic f i e ld
w i t h f l u x p e r plaqueHe 2
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edges a r e a t m = 0 a n d M = L ×
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Now w e w a n t t o f ind t h e Solution ofthestationaySchrödingereg.
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inserting i n t o t h e S E yields fo r each kg
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This c a n be written i n t h e form of a ma t r i x r e c u r s i o n
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w h e r e E = E H x a n d

Imzf-E-IIcoslkg-t.am(184)
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w i t h transfer ma t r i x

• a s s u m e r a t i o n a l L = Hq a n d ↳ commensurate
w i t h magnetic u n i t c e l l , i . e .

↳ = q l l E I N

⇒ transfer make s periodic i n m w i t h period of
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• F r o m e g . (184) w e s e e :

• Man ( E ) polynomial o f degree of
• Mez ( E ) ,Ma r k ) Polynom i n s o f degree g -1
• Mez N Polyhom i n E o f degree g - 2
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(MI), i s a polynom of degree G l - 1 = L × - 1

⇒ ↳ - 1 r e a l r o o t s E n = E n (Kg) which
a r e t h e eigenvalues o f t h e problem w i t h
O p e n B C

KIEdgemoletas
construct t h e edgemodes. Sg. G r ) c a n b e

fulf i l led i f w e choose

(189) I n k l = 0 (note I net MI)
s i n c e a product o f triangular ma t i a s i s again a triangular
mat r i x . E z . I E ) j s a polynomial i n E o f degree f - 1
i . e . (189) h a s f - 1 So lu t ions

(190) E j 5=1,2,..., f - 1 s e t E i < E s fa r i < j

One c a n s h o w t h a t ( 9 ) does n o t have degenerate
solutions i .e . a l l G- a r e different fo r afixed v a l u e o f kg.
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