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I. Iiitroductioii 
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k'igiii.~. I :  I I c  t \ \w  I>ciiltliiig I)l(ic.kh n a.iirl 3 of tlic c l i i a s i -  

periotlic siiptrlattice. Here X ai i t l  T3 are clielectric. laycrs. 
wit.11 t.liickiieks (I .  aiitl 6. aiitl tlir 2T)E;G laycrs Iiaw carric,i. 
coiiceiitrat~ioiis n,, aiid ] r ( ,  p r r  i i i i i t  arca.  

111 gc~nr~ral. \rc3 ahhuriic for nledia A and B that r ,  may 

h(. fit~qiir~iicy dt~priidrnt .  Iiavirig the form: 

wlicrc, ;,,j is t lir 1)la.sriia frequency, is a daiiiping 

factor. and  c ,j is t lie background dielect.ric f~ i i c t~ ion  of 

i>I1(? j - til. ( X ~ l l .  

Tlie iinplicit disprrsion relation for tlie surface 

iiiotles can riow Ilc ol)t.a.ined tlirougli the  a.pplication of 

tl-ic iisii;i.l txl1:ct roiriagiiet ic houndary coiiclitions at z = O 

a.nd a.t cach of tlie interfaces hetween layers to yield[71: 

U 

IIt,re 'I;,,,, . are t hc  ~~ltmieiit:, of the TOg rriatrix 
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For quasi-periodic systciiis. t , l i ~  gci1t.r;i.l rwiilt.s (5) 

aiid (15) for t,lie 11ii11í aiid siirfncr~ 1~1as i i~o i l -1~01~r i to~  

iiiocles still Iiold, provitl(d ;I siiit;il)lt, traiisfw nintrix is 

Figure 2: Plasmon-polaritons spectra, p-polarization, for 
tli' Fihonacci sequeiice S:, 'The physical parameters used 
Iiere are describctl i i i  tlie itiain tcxt. 

ancl. i11 general 
shadowctl arcas boiindecl by Q L  = O and n: I, being the 

( l i )  are represclited by clashed lines. Here we plot the re- - *-I* U * I - - -  

Sh(i pla.si~ioii-pola.riton spectra for the quasi- 

pwiodic Thue-Morse case are showil in Figures 3 and 

4: repiesent.ing » eveil (herc eclual to  2) and odd (here 

ecliial to S)? iespect ively. Xgain! we have plotted the 

rcducecl freqiiency y / S 2  against the dirilensjonless f x -  

t,or ,k,:u. M'e a.void to consider a larger number for n. 

t.o illust,rat,e oiir tlieoret,ical computatioil, since there 

is no iiiiport ant. qridit a.t ive difference arnoilg the  spec- 

tra a5 a direct iinplica.tion of the increase of n (the 

inaiii tlifference being the increase of the number of 

biillí lxmcls aite1 surfa.ce modes in the  spectra, which of 

coiirst: rileam a more ricli spectra, already cliscussed in 

prrvious papers in this subject["). Hotvever, there a.re 

iiiiport,ai-it c l~d i t a t ive  differences concerning t,he lowest 

plasinon-polariton surface mode in the  quasi-periodic 
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Figure 3: Plasrnon-Polaritoiiç spectra: 11-polarizatioii, for 
tlie Tliue-Morje sequence S2:  antl tlie parainet,ers giveii i11 
tlie text,. 
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Figure 4: S a m  as iri Fig. 3, but  for t,lie Thue-h,Iorse se- 
clueiicc Sz. 

Thue-Morse sequence for n odd. In the Fibonacci case 

and in the qua.si-periodic Thue-Morse sequence for n 

even this mode is quite close to  the lowest bulk band, 

while for 1% odd i t  is quite apart  from the  bulk band. 

This is due to the fact that  when n is odd the  first and 

la.st layers of S, are the building blocks a and P,  re- 

spectively, although for n even the first and last layers 

of S,, me of the type a. 

I11 summa.ry, we have presented a concise theoret- 

ical calculation for the plasmon-polariton spectra in 

quasi-periodic superlattices following the Fibonacci and 

Thue-Morse sequences. This work extends our previous 

papers in this subjecti3 41. 
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