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Abstract

It is known (E.L. Green (1997), O. Post (2003)) that for an arbitrary
m ∈ N one can construct a periodic non-compact Riemannian manifold
M with at least m gaps in the spectrum of the corresponding Laplace-
Beltrami operator −∆M . Our goal is not only to produce a new type
of periodic manifolds with spectral gaps but also to control the edges of
these gaps. The main result is the following

Theorem. [A. Khrabustovskyi, J.Differ.Equ. 252(2012)]
Let L > 0 be an arbitrary number, let (αj , βj) ⊂ [0, L] (j = 1, . . . ,m) be
arbitrary pairwise disjoint intervals. Let n ∈ N \{1}. Then one can con-
struct the family {M ε}ε of periodic n-dimensional manifolds such that
the spectrum of the operator −∆Mε has the following form in [0, L]:

σ(−∆Mε) ∩ [0, L] = [0, L] \
(
∪m
j=1(α

ε
j , β

ε
j )
)

where the intervals (αε
j , β

ε
j ) satisfy

∀j = 1, . . . ,m : lim
ε→0

αε
j = αj , lim

ε→0
βε
j = βj
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