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- Saja projekta més pé&tam inovativos daudzfunkcionalos materialus jonu tipa atminai, kura ir domata
plasakiem pielietojumiem informatikas tehnologijas joma. Sis zinatniskais virziens ir jauns Latvija un aktivi
attistas pasaulé.

« Sakara ar starptautisko tehnologiju planu pusvaditaju joma (ITRS Conference 2007, 2009), ir pienemtas
tris koncepcijas pretestibas-tipa (ReRAM) atminas iericeém: (1) ,fuse/antifuse” tipa atmina; (2) atmina uz
elektronisko efektu un (3) jonu tipa atmina.

Fuse/Anti fuse Electronic effect Metal ion motion Oxygen ion motion
memory switching based switching based switching based switching
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« Jonu tipa atminai, kura balstas uz super-jonu vadamibas efektu nano-méroga diapazona, ir visslabakas
mérogos$anas pasibas, laba energétiska efektivitate, temperatiras darbosanas intervals un savienojamiba
ar esoSiem tehnologijam. Jonu tipa atminas optimala izstrade prasa precizo zinaSanu par materiala
struktdru un elektriskam Tpasibam nano-liment, kuri tieSi ietekme tos darbibu.



ST projekta ietvaros més planojam izveidot planas —— cf.;#o
nanokartinas ar vienslana un daudzslanu struktdru (piem. W- +/-V S0, By _Si0,
(Cu(Ni)/WO,)-Cu(Ni)) un izpétit tos dazadas fizikalas —
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2010.gada tika veikti sekojosi darbi:

* Izstradata tiras un mikstas volframa trioksida planas kartinas sagatavo$anas tehnologija,
kas lauj iegat vienmérigo amorfo vai nanokristalisko slani.

» Konfokalo spektromikroskopu ,Nanofinder-S” uzlaboSana lai paplasinatu Ramana spektru
spektralo intervalu kas ir nepiecieSams oksidu materialu pétijumiem.

» Nanokristaliskos volframatos strukturalie pétijumi izmantojot synchrotrona radiacijas avotu.
|zstradata jauna EXAFS datu analizes metodika.

2010.gada laika projekta ietvaros iegutie rezultativie raditaji

PiedaliSanas zinatniskajos pasakumos:

1.International Conference on the Structure of Non-Crystalline Materials (NCM-11), 28.06-02.07.2010.g.,
Parize, Francija.
A. Kalinko, A. Kuzmin, Static and dynamic structure of ZnWO, nanoparticles. (Tézes + stenda referats).

2. 12th International Conference "Advanced Materials and Technologies”, 27.08-31.08.2010.g., Palanga,
Lietuva.
A. Kalinko, A. Kuzmin, Crystal structure refinement using EXAFS. (Tézes + stenda referats).

Zinatniskie rezultativie raditaji:

1)Viens SCI raksts ir iesniegts:
A. Kalinko, A. Kuzmin, Static and dynamic structure of Zn WO, nanoparticles, J. Non-Cryst. Solids (2010) .
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Static and Dynamic Structure of ZnWO,4 Nanoparticles
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e s b

Sample

Results (cont.)

12th International Conference "Advanced Materials and
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Crystal structure refinement using EXAFS

Aleksandr Kalinko and Alexei Kuzmin
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“The method for the cyatal structure refinement
using the _exended fine:
structure ¥ i presented
The use of the methad is lustrated on two
examples: cuble perovskiteype  ReO;  and
‘monaclinic wollramite type NWO,

EXAFS contains information on the Joeal structure
around the absorbing ators.
(R) distance to neighbouring atams (~10 &)
(N) number of neighbouring atorms
(97) Debye.Waller factor which describes
static und thermal disorder
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International Conference on the Structure of Non-Crystalline
Materials (NCM-11), 28.06-02.07.2010.9., Parize, Francija.

Static and dynamic structure of ZnWOy nanoparticles

A Kalinko®, A. Kuzmin

Instine of Sofict Seane Phyvics, Unive
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Abstract

|w01 ZnWOy nanoparticles, synthesizesd by
d Land temp
The uu\\plrmemam,\ ofthe experientl ek

co-precipitation technique, has been stud
dependent x-ray absorpion spectros
igues fas been used to understand

by xeray powder
opy at the Zn K-
¢ variation of Vibrational.

ctural p o to mierocrystalline ZaW0s. Our results indicate that the structure of
nanoprticles ¢ \\\Eugm.uﬂ\wwu\u\all\)uIwnhl o the significant distortions of the WO, and ZnOs octahedia, being responsible
for the changes in alional properties.
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2. Experimental details

ZnWO:  nanoparticles
prec wue [7. 21] by the reaction of Z:
ad Na;WO,-H.

were  synthesized  using  co-
S0, TH,0

PH=8. and
ils were used analytic
) without further purifi-
solutions of the two salts were prepared by
dissolving 10 mmol of the salt in 100 ml of double-distilled
ter with vigorous stiming. Next they were mixed in 11
molar ratio, and white precipit
After completion of the reactio
aff, washed several |

Tunp\ ates having gen mula A*WO, are extres
s compounds, which find many practical upplic
lators (1. 2. u, |v|l|u.|| fibres. [4]. salid state R
sers |5, 6]. 1. emperature solid ubr

cants (8], gas sensors \‘JI ‘md pl se-chi ange optical memories
[10). Among them wolramite-type ZnWOy, also know
mineral sanmartinite, has attracted recently & considerable in-
st both from experimental and theoretical points of view
13, 14] due 0 optical and catalytic properties as well
ility of preparation in nasosized [9. 15] and thin film

rac

is knorwn that the steuetue of ences
relaxation (either contraction or expansion) mmp.mvn w0 their
bulk counterpart, ing 10 o size-induced property change
the knowledge of the relaxation processes is

‘0 powder, The microcrystalline ZnWo,
e for comparison by annealing
or 4 hours at $00°C. ANl thus
lored.

ing and tailoring of nanomaten ot
ng and tiloring of nanom, ""”J:‘ e The s nple-\\ ere e ed at room temperature (20°C)
ek, by ey powder diffiaction. Raman and photoluminescence

Spectroscopies.
Xeray powder diffraction (XRD) paterns (Fig. 1) were
recarded using Bragg-Brentno powder diffractometer with
graphile monachromator in the diffracted beam to suppress the
R .
] - ample orescence,  Comentional whe with copper anode
roseopies. ad Xoray absor (Cu Ko radiation) was used as X-ray source. The measure-
and optical properties

ots were perfonmed =500 with the
riicles in comparison with mierocrystalline s

ations induced by experiment
{several complementary techniqy

methods,
s is an ad-

work we have applied
man and photolu

y powder diffracti

he angle rar

ulnw:)llm\. The complementarity of methods allowed us to “",'(’A N ;
e o ! Fig. 2) were collected using & confocal mi-
. cros ometer “Nanofinder-$” (SOLAR TIL, Lid.)
[10]. The measurements were performed through Nikon P
Fluor 40 (NA=0.75) optical objective. The Raman spec-

a were excited by o He-Cd laser (4416 nm. 50 mW cw
r) and dispersed by 1800 grooves/mm diffraction grating,
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