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Synthetic opal samples fabricated in
Oles” Honchar
Dnipropetrovs k National University

Size of the SiO, globules is
about 250nm

Microphotographs of samples surface.
photographs were obtained using X-ray
microanalyzer JEO JXA 8200

(Technical Center of the National Academy
of Sciences of Ukraine, Kyiv)



Bragg diffraction features of synthetic opal
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Goals and objectives

* Fabricate nanocomposite samples with synthetic
opals and active dielectrics possess high electro-optic
efficiency (Bi,,Si(Ge)O,,) and acousto-optic
efficiency (NaBi(MoO,),);
* Measure the Raman spectra obtained nanocomposites;
* Interpret the results using comparative analysis of
the Raman spectra of nanocrystals and compounds in
polycrystalline and monocrystalline state;



Technology of samples preparation
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powder of material under research.
Material volume fraction consist of
80% per volume unit;

2 — cell with the synthetic opal
sample filled material under research.
Material volume fraction consist of
10 - 20% per volume unit;
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Structure of globule

Due to the surface
inhomogeneity occurs
heterogeneous formation of
the crystalline phase on
spherical substructure

of globule.
This leads to the formation

of a few hundred to thousands
of nanocrystals with the size
of 10 - 30 nm in pore

volume (130 nm)?3.




Optical schemes of the experiment

6 — spectrometer slot.

Laser beam




Raman spectra Raman spectra (Reduced to a one value of

a — photonic crystal and Bi,,SiO,, amount of matter per volume unite).
nanocomposite; b — photonic glass and a — polycrystalline powder of Bi;,Si0,,,
Bi,Si0,, hanocomposite. b,c (different melting processes) — photonic

crystal and Bi,SiO,, nanocomposite.



Raman spectra Raman spectra
a — Bi;,GeO,, monocrystal; a — polycrystalline powder of

b — photonic glass and Bi,,GeO,, NaBi(MoO,),;
nanocomposite. b - photonic glass and NaBi(MoO,),
nanocomposite.




1. Overall gain of the Raman 2. Redistribution of the spectral

spectrum intensity. lines intensity as well as line shift
S=n- | >> L, caused by a change of structure
(S —(li and bond lengths during the melting.
S - full photon path
— e, ;" inside the synthetic
_.\’@;J\ opal 3. Appearance of new lines proposed
s 5 N+1 - number of to interpret in new bonds terms of
* photon collisions. Bi atom and O atom of the globule.
| -mean free path of
photon;

So, the time of the photon interaction
with the material under research increase!
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* Venugopalan S., Ramdas A. K., Phys. Rev. B 5, 4065 (1972).




CONCLUSIONS

e Structure of a substance is highly dependent on the
melting conditions in synthetic opal pores;

* The overall intensity gain of nanocomposites Raman
spectra is established ;

* New intensive lines in the internal vibrations region
and splitting of nondegenerate lines of opal-
Bi,,Si(Ge)O,, nanocomposites Raman spectra are
revealed;

* Enhancement and redistribution of spectral lines
intensity are observed;



Thank you for attention!



