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DETERMINISTIC FRACTALS:  EXTRACTING ADDITIONAL 

INFORMATION FROM SMALL-ANGLE  SCATTERING DATA 

A.Yu. Cherny
1
, E.M. Anitas

1,2
,V.A. Osipov

1
  and A.I. Kuklin

1
 

1
 Joint Institute for Nuclear Research, Dubna, Russia, 

2
 Horia Hulubei National Institute for Physics and Nuclear Engineering, 

Bucharest-Magurele, Romania 

E-mail: cherny@theor.jinr.ru 

Deterministic fractal models with controllable Hausdorff dimension are 

suggested for studying the small-angle scattering from the deterministic fractal 

systems.  The included models are single- and multi-scale mass fractals, whose 

dimensions can be varied from 0 to 3, and surface fractal, whose dimension lies 

between 2 and 3.  All the fractals show, in the fractal region, a superposition of 

maxima and minima on the power law decay I(q) ∝  q
−α

,  called generalized power 

law-decay (GPLD); here α equals to the fractal dimension D for mass fractals and to 

6 − D for surface fractals. SAS is considered from a set of non-interacting, randomly 

oriented and uniformly distributed fractals. Polydispersity can be successfully 

incorporated into the scheme by considering an ensemble of fractals with different 

total sizes taken at random. The smearing of the scattering curve increases with 

increasing the width of the distribution function of fractal sizes.  By contrast to the 

standard methods, the present analysis allows us to obtain from the scattering data 

not only the fractal dimension and the edges of fractal region but a number of 

additional parameters. In particular, for single- scale mass fractals, one can obtain 

the fractal iteration number, the scaling factor, and the number of structural units 

from which the fractal is composed. 

References 

[1] A.Yu. Cherny, E.M. Anitas, V.A. Osipov and A.I. Kuklin, Deterministic fractals: 

Extracting additional information from small-angle scattering data. Phys. Rev. E, 

84, 036203, 2011 

[2] A.Yu. Cherny, E.M. Anitas, A.I. Kuklin, M. Balasoiu, V. A. Osipov, Scattering 

from generalized Canto sets J. Appl.Cryst., 84, 790, 2010 

[3] A.Yu. Cherny, E.M. Anitas, A.I. Kuklin, M. Balasoiu, V. A. Osipov, Small-angle 

scattering from the deterministic fractal systems J. Surf. Invest., 4(11), 903, 2010 



 
 

STRUCTURE PROPERTIES OF FORMATION OF ZnO NANOPARTICLES 

ON THE ZnSe SURFACE 

D.B. Elmurotova and E.M. Ibragimova 

Institute of Nuclear Physics Academy of Sciences, Tashkent, Uzbekistan 100214, 

pos. Ulugbek 

E-mail: dilnoza@inp.uz, elmurotova_d@mail.ru 

In the cubic ZnSe:O monocrystals which has been cut out in parallel of plane 

(311), contains the low-symmetry ZnO impurity phase (reflection 013). The size of 

inclusions of the ZnO crystalline phase as estimated from the Selyakova-Scherrer 

formula is ~27 nm [1]. Alloyed ZnSe:O,Zn with impurity of Te up to 0.2% had 

orientation of matrix lattice (220) with nanocrystals ZnO phase (110) ≈40 nm and 

amorphous inclusions up to 0.9 nm. The monocrystals of ZnSe(0.5%Te):Zn with 

crystals orientation (111) have the ZnO crystal phase responsible for diffraction 

peak (002), the size about ~52 nm. At such orientation and the critical sizes of 

potential on the interface ZnSe-ZnO are minimal. Detection growth of 

microhardness sub-surface layer of ZnSe(Te)-ZnO:O,Zn crystals by depth ~50 µm 

with increase non-stoichiometry and the sizes of ZnO nanocrystallites. 
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