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Abstract—Energy spectra of the graphene-based Fibonacci superlattice (SL) in the presence of the forbidden 
band in graphene have been investigated. The lattice consists of rectangular barriers, which arc arranged along 
axis Ox. The quasi-periodic modulation is performed due to the difference in the values of the mass summand 
of the Hamiltonian in various SL elements. It is shown that effective splitting of allowed bands (and thereby 
the formation of a series of gaps) under die effect of the quasi-periodic factor is implemented with both 
inclined and normal incidence of the electron wave on the SL surface. The energy spectra have the clearly 
pronounced periodic character over the entire energy scale. The bands split in separate fragments of the spcc-
trum (conventionally periods) according to the Fibonacci inflation rule in each new generation. The forbid-
den band associated with a new Dirac point is formed in all Fibonacci generations similarly to the periodic 
graphene-based SLs. The location o f the Dirac point is independent o f the SL period; it is very sensitive to 
the potential barrier height and to the width ratio between the quantum well and the barrier, and depends 
weakly on the mass summand in the Hamiltonian. The dependence of the spectra on the incidcnce angle of 
the electron wave is insignificant. 
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1. I N T R O D U C T I O N investigation of physical properties of graphene-based 
T . . . ,, . . , , , , superlattices i s a n u r g e n t problem [7—16]. Particularly, 
It is known that semiconductorsuper la t t ices (SLs) . . . . r„ , • j , 

can play an essential role in controll ing the electron 115S s , l o w n m t 9 ' 1 0 ' 1 3 1 t h a t a n e w D i r a c P o i n t a r i d t h e 

processes in various devices of m o d e r n electronics corresponding forbidden band manifest themselves in 
(see, e.g., [1]). Therefore , great a t tent ion is paid to the graphene SLs; it is de termined through the zero value 
investigation of physical properties of SLs. The SLs of of the averaged wave n u m b e r [9]. In new studies, the 
various types are considered, namely, strictly periodic, properties of this new gap in various graphene SLs are 
disordered, lattices with defects, etc. The structures investigated in details. (For brevity, wc will call this 
intermediate between the periodic and disordered f o r b i d d e n b a n d a s a . . n e w D i r a c „ b a n d , a n d w e w i l l 

structures, or quasi-periodic lattices, e.g., the . . ' , . , 
Fibonacci and the T h u e - M o r s e SLs, occupy a special c a l 1 o t h e r S a P s i n t h e e n e r S > ' spectrum of the strictly 
place among the SLs. This is associated with their periodic SL as well as the gaps in the Fibonacci SLs 
unusual properties such as self-similarity, the Cantor similar to them as the Bragg gaps [13, I4'|). 
nature of the energy spect rum, etc. (see, e.g., [2]). 

A senes of me thods to form graphene SLs is sug-
However, starting f r o m 2004, graphene-based g e s t e d and implemented in practice [17-19] . \Vfe note 

structures attracted great a t tent ion, which is naturally t h a t a m o n g o t h e r o n e S i i t i s i m p o r t a n t to obtain such 
explained by nontnvia l properties oi graphene, , , J O T • ,. • ,. c . . . . , 

i T. * * if*u i graphene-based SLs, in which the forbidden band including electron ones. It is sufficient to call the anal- . 
ogy of K electrons of graphene with the Dirac massless e x i 5 t s i n t h e e n e r s y spec t rum since just its presence 
fermions at low energies (which are formally described P^ys the key role in the development of transistor-type 
by the Dirac massless equat ion) , the linear variance semiconductor devices. Therefore , developers apply 
law, the chirality property, the Klein tunnel ing, the the efforts to the format ion of graphene structures with 
high mobility, the ballistic transport , the unusual Hall t h e sufficiently wide gap. Here , using various methods 
quantum effect, etc. [ 3 - 6 ] . It should be also taken into s u c h a s { h e u s e o f g r a p h e n e nanoribbons, the interac-
account that graphene is a promising material in m o d - . . . , ^ . . 
e m electronics f rom the viewpoint o f t h e substi tution U o n W l t h t h e s u b s t r a t e ' e t c " ' e s s e i l t i a l r e s u l t s a r e 

o f t h e silicon technology, the development of which already attained [20 -25] . Particularly, developers suc-
has come to its limit, by the graphene technology. It is ceeded to obtain the gap several ten th of electron-volt 
evident that by virtue o f t h e men t ioned properties, the wide by chemical me thods [23]. 
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