
Abstract
I will present our recent results on some novel one- and two-dimensional 
structures using first principles calculations. 

This will include: 
1) One dimensional inorganic double helices of the type A

2
B

2
XY (A = Si-Pb, B = 

Cl-I, and XY = PN and SiS). A representative structure is shown in the figure. In 
these structures a helix of the halide of a group-IV element wraps around the 
PN or SiS helix and the two are interconnected [1]. All these double helices are 
semiconducting and in many cases the band gap is direct which makes them 
interesting for optoelectronic applications. 

2) Thin layers (one to six unit cell thick) of inorganic halide perovskites with stoi-
chiometry A

n+1
M

n
X

3n+1
 (n = 1 – 6, A= Cs, M = Pb and Sn, and X = Cl, Br, and I) which 

are attracting great interest. All these layers have a direct band gap [2] and this 
is promising for solar energy as well as optoelectronic applications. Our studies 
show that layers with n > 3 can give stability comparable to bulk counterparts 
and that the thickness as well as the choice of the elements allows one to tailor 
the properties of these systems. If time will permit, I will present some recent 
results on boron nanostructures [3-5].
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