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MIKROSTRUKTURA UN FAZU
PAREJAS



O UN Y PIEMAISIJUMU 4B INITIO APREKINI Fe fcc REZGI

A. Gopejenko®, J. Zukovskis®, P. Vladimirov®, J. Kotomins®
“Latvijas Universitates Cietvielu Fizikas Institiits, Riga, Latvija
°F orschungszentrum Karlsruhe, Institut fiir Materialforschung, Karlsruhe, Germany

Teraudu materiali ar samazinatu aktivacijas sp&ju, kuri pastiprinati ar Y,Os3
nogulsn&jumiem, ir struktiras materialu kandidati nakotnes kodolsintézes reaktoriem.
Oksidu lielums un telpiskais sadalijums bitiski ietekm& oksidu stiprinato (ODS)
teraudu mehaniskas pasibas un radiacijas noturibu. ODS dalinu veidoSanas principi
vel pilniba nav izprasti. Neskatoties uz itrija loti lielo stabilitati, vismaz dala no Y un
O atomiem péc mehaniskas sakauseSanas var atrasties cieta Skiduma térauda matrica.
Sini gadijuma oksidu dalinu veido$anas notiek ultradispersas parmal$anas stadija Y-O
nogulsnésanas rezultata.

VienkarSotaja oksidu stiprinataja terauda modeli ieklauti skabekla un itrija
temperatiiras >1173 K), kura ir skaldné centréta kubiska rezga (fcc) y-Fe forma.
Modelt apliikota ar talaka Y,0O3 nanodalinu augsana.

Pirmais solis oksidu stiprinato t€raudu dalinu veidoSanas daudzpakapju
modelésana icklauj liela méroga VASP fcc y-Fe rezga aprékinus ar talaku skabekla un
itrija piemaisijumu ieklausanu un Fe vakancu veidoSanu.

AB INITIO CALCULATIONS OF O AND Y IMPURITIES IN Fe fcc LATTICE

A. Gopejenko®, Yu.F. Zhukovskii®, P.V. Vladimirov®, E.A. Kotomin®
“Institute of Solid State Physics, University of Latvia, Riga, Latvia
P Forschungszentrum Karlsruhe, Institut fiir Materialforschung, Karlsruhe, Germany

Reduced activation steels strengthened by Y,Os precipitates are considered as
candidate structure materials for future fusion reactors. Both size and spatial
distributions of oxides significantly affect mechanical properties and irradiation
resistance of oxide dispersion strengthened (ODS) steels. ODS steels are produced
by mechanical alloying for several tens of hours followed by hot isostatic
pressing at temperature around 1000-1200°C and pressure ~100 MPa. The picture
of ODS particle formation is still not clear. At least a part of yttrium and oxygen
atoms can reside in the solid solution inside the steel matrix. In this case, the
formation of oxide particles can occur at the hipping stage as a result of Y-O co-
precipitation and precipitation kinetics, which is governing the process of oxide
particles formation.

A simplified model of ODS formation includes O and Y impurity atoms
dissolved in the high-temperature steel matrix (stable at temperatures >1173 K)
represented by face centered cubic (fcc) y-Fe lattice. The growth of Y,0s3
nanoparticles is included in the model as well.

The first step of multi-scale modeling of ODS particle formation in steel
includes large-scale VASP calculations of fcc y-Fe lattice with further inclusion of O
and Y impurities and formation of Fe vacancies.



METASTABILITATE 3D LANDAU MODELOS AR BRIVIEM
ROBEZNOTEIKUMIEM

A. Kuznecovs, A. Belijs, E. Klotin$
Latvijas Universitates Cietvielu fizikas institiits

Darbs attiecas uz strukturalam fazu parejam segnetoelektrikos, kuru mikroskopiska méroga
ipasibas nosaka talo un tuvo mijiedarbibu lidzsvars. So materialu tehnologiskas Ipasibas
makroskopiska méroga aprakstas ka pareja no metastabila stavokla uz minimalas energijas
stavokli ergodicitates lausanas un termisko svarstibu ietekm&. Heiristiski argumenti un
eksperimentali dati norada, ka Sts Tpasibas mainas dazados telpas punktos tadejadi izejot arpus
konvencionalas termodinamikas konceptualas bazes un aktualiz§ot specialu petjjumu
nepiecieSamibu. Teorijas sakotn&jie rezultati par polarizacijas kinétiku galigu izmé&ru objektos
pamatojas uz empiriskiem Landau tipa modela Hamiltonianiem un §tnu rezga modela
matematisko aprakstu, kas ietver sadales virsmu, ar€jo robezu un ergodicitates lauSanas
mijiedarbibu [1]. Jaunakie rezultati iegiiti izmantojot efektivos Hamiltonianus, kuru
koeficienti saskanoti ar cietvielu kvantu kimijas datiem[2,3]. Darba argumentéts, ka
divpunktu vidg€ja lauka mijiedarbiba §tinu rezga modeli un efektivo Hamiltonianu rezultati pie
galigam temperatiiram ir savstarpgji papildinosi. Referata ietilpst divpunktu vidgja lauka
atrisinagjums 5x5x5 S§tnu rezgim un §is tehnikas pielietojums efektivos Hamiltonianos
ietilpstosas dipolu — dipolu mijiedarbibas aprakstam [4]. Sagaidamais rezultats ir informacija
un izpratne par moderno elektronisko materialu pasibu un kimiska sastava savstarpgjo
saistibu.

METASTABILITY IN 3D LANDAU MODELS WITH FREE BOUNDARY
CONDITIONS

A. Kuznetsov, A. Bely. E. Klotins
Institute of Solid State Physics, University of Latvia

The study is addressed to structural phase transitions in ferroelectrics which microscopic scale
properties determined by the balance between long-range and short-range interactions.
Technologically significant macroscopic properties of these materials are assigned to the
transition from metastable state to the minimum energy state as a mutual effect of ergodicity
breaking in presence of thermal environment. Heuristic arguments and experimental
evidences learn that these properties vary from point to point and it is definitely the situation
that the basic concepts of conventional thermodynamics are violated and case — specific
investigations become actual. Early works in theory include kinetics of polarization response
in finite size objects as based on empiric Landau Hamiltonians and lattice cell approach as a
mathematical technique capturing the interplay between interfaces, outer boundaries and the
sources of ergodicity breaking [1]. Most recent developments are carried out using effective
Hamiltonians that have been fitted to first - principles database [2, 3]. What we argue is that
the mean — field interaction in the lattice cell approach emerge as a complementary tools for
finite temperature first - principles Hamiltonians. The presentation includes first neighbors
mean-field solution for a 5x5x5 lattice cells and application of this technique to dipole-dipole
interactions accounted for in first - principles Hamiltonians [4]. Expected results have the
promise for providing chemically-specific information and understanding about properties of
modern electronic materials.

[1] E.Klotins, Eur. Phys. J. B 50, 315 — 320 (2006)

[2] W. Zong, D. Vanderbilt, arXiv:mtrl-th/9502004

[3] I.Naumov and H. Fu, Phys. Rev. Lett., 98, 077603 (2007)

[4] A.Kuznetsov, E. Klotins, Abstracts of workshop "Fundamental Physics of Ferroelectrics 2008,"
(Williamsburg)



UN KODOLU DEGVIELAS STRUKTURA UN IPASIBAS:
KVANTU KIMIJAS PIEEJA

D. Botarovs', J. Zukovskis' ,D. Grjaznovsl,
R. Evarestovs” un J. Kotomins'
'Latvijas Universitates Cietvielu fizikas institits, Riga, Latvija
*Sanktpéterburgas Valsts Universitate, Sanktpéeterburga, Krievija

Urana mononitrids ir daudzsoloSs materials jaunajiem IV paaudzes kodolu
reaktoriem. Urana savienojumu teorétiskie p&tijumi ir saistiti ar zinamam griittbam, jo
elektronu kustiba jaievéro relativitates efekti, ka ari spéciga elektronu-elektronu
korelacija. Turklat UN sistémai ir jaukta metaliski-kovalenta kimiska saite.

UN reaktoriem sintez€tajos paraugos ir ievérojams daudzums skabekla (O)
piemaistijumu, kuri bitiski ietekmé degvielas 1pasibas. Tapec ir nepiecieSams izprast
O adsorbciju, ka arT turpmako urana nitrida oksidéSanos. Pirmais solis UN pé&tijumos
ir izstradat metodologiju korektam ideala tilpuma un virsmas ipasibu aprakstam.
Otraja soli $o metodologiju vargs pielietot, lai pétitu defektivu virsmu, ka art skabekla
atomu adsorpciju.

Ar PW DFT metodi tika noteikta rezga konstante, elastibas modulis, koh&zijas
energija, ladinu sadalijums, stavokla blivums (DOS) un zonas struktira idealam UN
kristalam. Savukart UN(001) virsmas energijas aprékiniem tiek izmantots plaksnes
modelis. Ar PW DFT iegiitie UN tilpuma un virsmas raksturlielumi salidzinati ar
attiecigajiem LCAO DFT aprékiniem.

STRUCTURE AND PROPERTIES OF UN NUCLEAR FUELS:
QUANTUM CHEMISTRY APPROACH

D. Bocharovl, Yu.F. Zhukovskii], D. Gryaznov],
R.A. Evarestovz, and E.A. Kotomin'
"Institute of Solid State Physics, University of Latvia, Riga, Latvia
’St. Petersburg State University, St. Petersburg, Russia

Uranium mononitride is a promising nuclear fuel material for novel
Generation IV reactors. Theoretical studies of uranium compounds are difficult due to
a relativistic character of electron motion in the U atom core and strong electron-
electron correlation. Moreover, UN is characterized by a mixed metal-covalent
chemical bonding.

UN samples synthesized for reactors contain considerable amount of O
impurities, which greatly affect fuel properties. Therefore, it is necessary to
understand mechanism of oxygen adsorption as well as further oxidation of uranium
nitride. The first step in UN study is to develop methodology for correct description of
ideal bulk and surface properties. In a second step this methodology can be applied to
study defective surfaces as well as adsorption of oxygen atoms.

The results of PW DFT calculations of the lattice constant, bulk modulus,
cohesive energy, charge distribution, band structure and density of states (DOS) for
UN single crystal are analyzed. The results of PW DFT calculations on UN bulk and
surface are compared with the corresponding LCAO DFT results. The slab model is
applied for the calculations of UN (001) surface energy. The results of PW and LCAO
DFT calculations of the surface energy are compared.



ELEKTROIZGULSNETO Sn UN Ni-W PLANO SLANU FAZU SASTAVA UN
STRUKTURU STABILITATE SLANU SISTEMA Sn/Ni-W/Cu

I.Vitina, V.Belmane, A.Kriimina, V.Rubene
Rigas Tehniskds universitates Neorganiskas kimijas institiits

No citrata kompleksa elektrolita ar sastavu: citronskabe — 75,0 g/l, NiSO4,6H,O —
20,0 g/, NaWO42H,0 - 70,0 g/l, pH robezas no 6,0 Iidz 8,0 pie 1,0 A/dm?
elektroizgulsnétais Ni-W slanis satur W no 44,0 Iidz 48,0 masas %, ir rentgenamorfs un
saglaba rentgenamorfas struktiiras raksturojumu pie karséSanas 300°C 50h, kas nosaka So
slanu stabilitati pie alvas kuSanas temperattiras 213-230°C lodesanas procesos.

Ni-W slani, kas elektroizgulsnéti pie elektrolita pH 6,0 un pH 7,0 un katodstravas
blivuma 1,0 A/dm? ar W daudzumu 44,0 un 48,0 masas % slanu sistéma Sn/Ni-W/Cu silanas
procesos pie 170°C 200h+205°C 10h, noverS Sn un Cu atomu savstarpgjo diftiziju un
intermetalidu CusSns, Cu3;Sn veidosanos. Ir noverojams Ni-W rentgenamorfa slana
kristalizacijas sakums.

Elektroizgulsnétais Ni-W slanis no elektrolita ar pH 8,0, katodstravas blivuma 1,0
A/dm® ar W daudzumu 44,0 masas % saglaba rentgenamorfas struktiiras raksturojumu
silSanas procesos pie 170°C 200h + 205°C 10h. Tomer slagu sisttma Sn/Ni-W/Cu pie
temperatiiram 170°C 200h ir novérojama Sn un Cu atomu savstarpg€ja diflizija ar intermetalida
CueSns veidoSanos, bet pie papildus karséSanas 10h pie 205°C ir arT intermetalida Cu;Sn
veidosanas. To nosaka mikrodefektu veidoSanas Ni-W  parklajuma  struktira
elektroizgulsnésanas procesa pie elektrolita pH 8,0.

Pie ilgstosas Sn/Ni-W/Cu slanu sisteémas silSanas tuvu Sn kuSanas temperatirai, t.i.,
100h pie 200°C paral€li Sn un Cu intermetalidu Cu;Sn un CusSns veidoSanas procesam sakas
Sn un Ni-W slangu atomu savstarpgja difiizija un intermetalida Niz;Sn, veidoSanas.

STABILITY OF PHASE COMPOSITION AND STRUCTURE OF
ELECTRODEPOSITED THIN Sn AND Ni-W LAYERS IN SYSTEM OF
LAYERS Sn/Ni-W/Cu

I. Vitina, V. Belmane, A. Kriimina, V. Rubene
Institute of Inorganic Chemistry of the Riga Technical University

Ni-W layers electrodeposited at 1.0 A/dm” from the citrate complex electrolyte of the
composition: citric acid — 75.0 g/L, NiSO,-6H,0 — 20.0 g/L, NaWO,-2H,0 — 70.0 g/L, pH in the range
6.0-8.0 contain W from 44.0 to 48.0 wt.%, are X-ray amorphous and maintain the amorphousness of
their structure at heating at 300 °C for 50 h.

Ni-W layers electrodeposited at the electrolyte pH 6.0 and pH 7.0 and the cathode current
density 1.0 A/dm?, containing W 44.0 and 48.0 wt.% prevent interdiffusion of Sn and Cu atoms and
formation of intermetallic compounds CugSns and Cu;Sn in the system of layers Sn/Ni-W/Cu at heating
at 170 °C for 200 h and additional heating at 205 °C for 10 h. Inception of crystallization of the X-ray
amorphous Ni-W layer was observed.

The Ni-W layer electrodeposited at the cathode current density 1.0 A/dm?” from the electrolyte
with pH 8.0, containing 44.0 wt.% of W maintains the amorphousness of its structure at thermal
treatments at 170 °C for 200 h and at 170 °C for 200 h + 205 °C for 10 h. In the system of layers Sn/Ni-
W/Cu, where the Ni-W layer had been electrodeposited at the electrolyte pH 8.0 and contained 44.0
wt.% of W, at heating at 170 °C for 200 h, interdiffusion of Sn and Cu atoms with formation of
intermetallic compound CugSns was observed, but at additional heating the system of layers at 205 °C
for 10 h of intermetallic Cus;Sn in addition to CugSns took place. That was determined by formation of
microdefects in the structure of the Ni-W layer at the electrodeposition at the electrolyte pH 8.0.

At long-time heating the system of layers Sn/Ni-W/Cu at the temperature in the vicinity of the
melting point of Sn, i.e. at 200 °C for 100 h, in addition to the formation of Sn and Cu intermetallic
compounds Cu;Sn and Cug¢Sns, interdiffusion of atoms of the Sn and Ni-W layers and formation of
intermetallic compound Ni;Sn, begin.



DAZU VOLFRAMA-SKABEKLA KRISTALISKO REZGU SVARSTIBU
SIMETRIJA

J.Gabrusenoks
Latvijas Universitates Cietvielu fizikas institiits

Volframa-skabekla savienojumi veido kristaliskos rezgus ar atSkirigu
topologiju. Tas nosaka arT atskiribas rezga dinamikas 1pasibas. WOCI14, WO2CI2 un
WO3 kristaliskie rezgi ir atbilstosi ar vien-, div- un trisdimensionalu W-O saisu tiklu.
WOCI4 gadijuma oktaedri ir savienoti ar kop&u skabekla atomu un veido
viendimensionalas —W-0O-W-0O- ké&des. Divdimensionalos un trisdimensionalos tiklos
—W-0O-W-0-W-O- kédes izvietojas divos un trijos savstarpgji perpendikularos
virzienos.

Darba ir veikta WOCI4, WO2CI12 un WO3 rezgu svarstibu simetrijas analize.
Ir aprékinata rezga svarstibu, kuras nosaka rezga deformaciju zemakas simetrijas
faz€s, simetrija un forma. Identific€tas svarstibas, kuras atbilst skabekla un hlora
atomu vibracijam. Noteikta svarstibu aktivitate IS un Ramana spektros. Aprékini
salidzinati ar Ramana spektriem.

SYMMETRY PROPERTIES OF LATTICE DYNAMICS OF W-O NETWORK

J. Gabrusenoks
Institute of Solid State Physics, University of Latvia

The tungsten-oxygen compounds have crystalline lattices with different topology. It
determines dynamic behaviour of lattice. WOCI4, WO2CI2 and WO3 form crystals
lattices with one-, two- and three-dimensional network of W-O bonds respectively. In
case of WOCI4 octahedron are linked by oxygen and form one dimensional chains —
W-0O-W-O-. In the two and three dimensional lattice —W-O-W-O-W-O- chains are
placed in two or tree directions and are mutually perpendicular.

Analysis of the symmetry of lattice vibrations of WOCI4, WO2CI2 and WO3 has
been carried out in the work. Symmetry and form of vibrations which correspond to
lattice deformation changing to a lower symmetry have been determined. Vibrations
involving oxygen and chlorine atom have been identified. Symmetry of vibrations and
their activity in IR and Raman spectra has been determined. The results of calculation
have been compared with Raman spectra.



PLZT KERAMIKAS TERMISKAS IZPLESANAS UN DIELEKTRISKO
IPASIBU PETIJUMI

M. Kundzins. E. Birks, I. Aulika, A. Fuith”
Latvijas Universitates Cietvielu fizikas institiits
* Eksperimentalds fizikas institiits, Vines Universitate, Austrija

Pbi.La(Zr4Tiy)O3 cietie Skidumi (PLZT) ir vieni no vispla§ak un visintensivak
pétitajiem segnetoelektrikiem. Sakuma galvenais iemesls So materialu pétjjumiem
perspektiva tos izmantot praktiskos pielietojumos, pieméram, tados ka elektro-
optiskas ierices. Drizuma tika konstatéts, ka kompozicijas ar visdaudzsolo$akajam
1pasibam atrodas diftzo fazu pareju rajona. PLZT x/85/15 ar zemu La koncentraciju
ir segnetoelektriska faze istabas temperatiiras rajona, kas pariet antisegnetoelektriska
ap x = 4 saskana ar fazu diagrammu. Dota darba uzdevums re-eksaminét La lomu
PLZT 85/15 tuvu antisegnetoelektiskam stavoklim, un kur La ietekme ir vairak
izteikta salidzinajuma ar cietiem Skidumiem ar augstaku Ti koncentraciju. La loma uz
fazu pareju dabu tiks salidzinata ar PLZT kompozicijam ar mazaku Zr/Ti attiecibu.
Statiskas dielektriskas caurlaidibas un termiskas izpleSanas diftizas temperatiiras
atkaribas tiks diskutétas polaro mikrorajonu un zemo temperatiru fazu stabilitates
robezas.

DIELECTRIC STUDIES AND THERMAL-EXPANSION OF PLZT
CERAMICS

M. Kundzins, E. Birks, I. Aulika, A. Fuith”
. Institute of Solid State Physics, University of Latvia
Institute of Experimental Physics, University of Vienna, Austria

Pbi«Lax(Zr,Tiy)O; solid solutions (PLZT) are one of most intensively studied
ferroelectrics. Initially the main reason was related to expectation of practical
applications, such as electro-optic devices. Soon it was recognised, that compositions
with most promising properties lie in the region of diffused phase transitions. Solid
solutions of the PLZT x/85/15 with low La concentration have ferroelectric phase at
the room temperature region, which transfers to antiferroelectric around x = 4
according to the phase diagram. The aim of the present work is to re-examine role of
La in the PLZT 85/15, which is quite close to the antiferroelectric state, and where
influence of the La, according to the existing phase diagrams, is more expressed in
comparison with solid solutions of the higher Ti content. The role of La on nature of
the phase transition is compared with the PLZT compositions of lower Zr/Ti ratio.
Diffused thermal dependence of the static dielectric permittivity and thermal
expansion is discussed in terms of behaviour of the polar microregions and stability of
low temperature phase.



SEGNETOELEKTRISKIE FILTRI UN PIELIETOJUMI

M.Ozolins, S.Fomins, V.Karitans
Latvijas Universitates Cietvielu fizikas institiits

Ferroelektriskie Skidro kristalu filtri ir atri darbinami, ka ari tiem ir zems
vibraciju limenis. Tas padara Sos filtrus par vértigiem rikiem dazadam vajadzibam,
kur nepiecieSams atrs parslégsanas laiks un minimala signala izsmeréSanas. Ar tiem
var sasniegt ekspozicijas laikus 1idz 1/5000 s. Sadus filtrus ir iesp&ams izmantot
redzes eksperimentos, ka arT optiskiem slégiem.

Uz filtru pamata tika izveidotas brilles, kas atlauj sadalit acu stimulé&Sanu.
Brillu baroSanas bloks, kas tiek vadits no datora paral€las izejas ir divkanalu
sprieguma pastiprinatajs no 3 lidz 5 voltiem. Lai vadit katra filtra darbibu tiek
izmantota Matlab (MathWorks) vide izveidota programmatiira.

Pamata sisteéma ir domata vajredzibas treniniem. Optiska sist€émas dala strada
ar frekvenci 800 Hz. Pateicoties polarizacijas IpaSibam, iesp&ams izmantot filtrus
stereo redzes petijumos.

FERROELECTRIC FILTERS AND APPLICATIONS

M.Ozolinsh, S.Fomins, V.Karitans
Institute of Solid State Physics, University of Latvia

Ferroelectric Liquid Crystal shutters offer the speed of electronic shutters and
the vibration free operation of Standard liquid crystal shutters. These characteristics
make them ideal for applications requiring short exposure times amd minimal blur,
offering exposure times of 1/5000 of a second.

The filters can be used as the optical shutter and also in vision research. On the
basis of FLC fiters we have made ferroelectric glasses, allowing to separate temporal
optical information for eyes.

The system is equiped with two channel power supply taking input from PC
parallel port. The duration of the signal for each of the filters is controlled through the
Matlab (Mathworks) written script.

Basically system is ment to be used for ambliopia training. The system
working frequency is 800 Hz. Filters polarization properties allow them to use also for
stereo vision research.
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ULTRASKANAS IETEKME UZ STIKLA SKIEDRAS ATSARMOSANAS
PROCESA KINETIKU UN SKIEDRAS PORU STRUKTURU

L.Petersone, V.Eglitis, A.Lisis

Eksperimentali parbaudita ultraskanas (US) ietekme uz E-stikla Skiedras
izsarmosanas kin&tiku. Izmantota E-stikla Skiedra, kura nav apsmidzinata ar saistvielu
un ir izvilkta pie zemaka atruma, tapeéc tas diametrs ir lielaks (200-250 pum) ne ka
ripnieciskai (6-8 pm) Skiedrai. Sakuma iesvars 3,2 g uz 200 ml 1IN H,SO4
izsarmoSanas Skiduma. Ka US gadijuma, ta bez US atsarmoSanas temperattra ir 9042
OC. Svara zudums noteikts pie atsarmosanas laika 30 min, ieprieks skalojot izsarmoto
Skiedru destiléta H,O un zavéjot 10 stundas pie 140 °C. Ar US klatbiitni svara zudums
ir 0,65 — 0,67 g, tas ir nedaudz virs 20%, bet bez US svara zudumi ir 0.28-0.38 g (8,7 -
11,8)%.

Stikla Skiedras atsarmoSanas process skaba vide ir komplic€ts process, kas
vispirms saistits ar daudz komponensu stikla tikla uzbtivi - struktiiras motivu kimisko
sastavu un izmériem un kas savukart nosaka SiO, tikla radito tukSumu — poru
struktiiru. AtsarmoSanas process ir saistits ar ne silicija oksidu izskiSanu skabé caur
hidratacijas procesu.

US ietekmes noteikSanai stikla Skiedra tika atsarmota mainot atsarmoSanas
laiku un péc tam analiz€jot izsarmotas Skiedras termogrammas (TGA, DTA) un
sorptometrijas datus. US nobida poru sadalijumu E-stikla Skiedra mikro poru virziena,
samazinot meza poru tilpumu un sekméjot Skiedras sarukSanu — rezultata samazinas
absorbéta H,O daudzums. US saisina atsarmoSanas laiku.

INFLUENCE OF ULTRASOUND ON LEACHING KINETICS OF GLASS
FIBERS AND PORES STRUCTURE

L.Petersone, V.Eglitis, A.Lusis

Experimentally have been tested the influence of ultrasound (US) on the
leaching process of the E-glass fibers. The leaching had been done in 1N H,SOj4
solution at 90+2 °C. The reference weight losses of E-glass fibers for comparison of
US influence have been measured for leaching time 30 minutes. The weight losses for
glass fibers leached with US is up to 20%, but without US is 8,7-11,8%.

During leaching process the non silica oxides are solved in acid and pores and
hydrated compounds in SiO; network are formed.

For determination of US influence the leaching time had been varied and
TGA/DTA-grammas and sorptometry data analyzed. @ The US shifted pores
distribution to micropores direction reduced volume of mesopores and stimulated the
shrinking of glass fibers — reduced amount of adsorbed H,O. The US reduced the
leaching time too.
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OPTISKAS IPASIBAS UN
DEFEKTI
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AUTOLOKALIZETA EKSITONA SINGLETA-TRIPLETA SKELSANAS
INTERVALS KRISTALOS AR a-KVARCA STRUKTURU:
Si0,, Si0,-Ge, GeO,, AIPO4 un GaPO,

A.Truhins
Latvijas Universitates Cietvielu Fizikas Institiits

Luminiscences dziSana atra komponente ir atklata autolokalizétam eksitonam kristalos
ar o-kvarca struktiiru, tas ir SiO,, Si0,-Ge, GeO,, AIPO,4 and GaPOy, kas liecina par
singleta-tripleta SkelSanas nove€roSanu. salidzinot laika izSkirtos luminiscences
spektrus atrajai (singleta-singleta parejas) un I€najai (tripleta-singleta parejas)
luminiscences dziSanai ir atrasts, ka SkelSanas intervals silicija dioksidam ir ap 0.2 eV.
Citiem kristaliem luminiscences spektru atSkiriba atrai un 1€nai komponentei ir maza,
kas liecina, ka intervals ir mazaks par 0.2 eV. Intervala mazais lielums liecina, ka
elektroni autolokalizgta eksitona nav ierobezoti viena atoma robezas. Autolokalizéto
eksitonu luminiscence eksperimentos tika ierosinata ar ArF lazeri.

SELF-TRAPPED EXCITON SINGLET — TRIPLET SPLITTING IN
CRYSTALS WITH a-QUARTZ STRUCTURE: SiO,, SiO,-Ge, GeO,, AIPO4
and GaPOQO,

A. N. Trukhin
Institute of Solid State Physics, University of Latvia

A fast component of the self-trapped exciton (STE) luminescence was discovered in
crystals with a-quartz structure such as SiO,, SiO,-Ge, GeO,, AIPO4 and GaPO,,
manifesting the singlet — singlet transitions of STE. Comparison of time resolved PL
spectra of triplet — singlet transition and fast singlet — singlet transitions showed the
singlet — triplet splitting of STE in pure SiO; a-quartz crystal to be 0.2 eV. In other
crystals, the singlet - triplet splitting was found to be less than 0.2 eV. Small singlet —
triplet intervals confirm that electrons of the STE are not confined in one atom’s area.
STE luminescence was excited with ArF laser.
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AR ERBIJU UN ITERBIJU AKTIVETA OKSIFLUORIDU SILIKATA
STIKLA ,,UP-CONVERSION” PROCESU TEMPERATURAS ATKARIBA

J. Griibe, A. Sarakovskis, L. Dimitro¢enko, M. Springis
Latvijas Universitates Cietvielu fizikas institiits

Tika sintezéts un pétits ar Er’* - Yb*" aktivéts oksifluoridu stikls. Konstatéts,
ka ar lazerdiodes 980 nm starojumu ierosinatas ,,up-conversion” luminiscences
spektrs un intensitate stipri atkarigas no parauga temperatiiras. Temperatiiru intervala
no 120 K Iidz 600 K sikak tika pétita ,,up-conversion” luminiscences intensitasu
attieciba zalaja spektra apgabala ap 525 nm un 550 nm, lietojot fluoriscences
intensitasu attiecibas metodi. Diskutéts par S§is ,,up-conversion” luminiscences
izmantoSanu temperattiras sensoros.

TEMPERATURE EFFECTS IN UP-CONVERSION PROCESSES FOR
ERBIUM - YTTERBIUM DOPED OXYFLUORIDE SILICATE GLASS

J. Grube, A. Sharakovskis, L. Dimitrocenko, M. Springis
Insitute of Solid State Physics, University of Latvia

Er’" - Yb** doped oxyfluoride glass has been synthesized and investigated. It
was found that the up-conversion luminescence spectrum of the sample excited by
980 nm laser diode is highly dependent on the temperature of the sample. Using
fluorescence intensity ratio technique the green up-conversion emissions at 525 nm
and 550 nm were studied in details in the temperature range 120 K - 600 K. The
potential applicability of the obtained results in the field of the temperature sensing is
discussed.
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“UP-CONVERSION”LUMINISCENCES SPEKTRALIE UN KINETISKIE
PETIJUMI NaYF, : Er NANOKRISTALUS SATUROSA STIKLA
KERAMIKA

A. Sarakovskis, L. Dimitrocenko, J. Griibe, M. Springis
Latvijas Universitates Cietvielu fizikas institiits

Ar retzemju joniem aktiveéts NaYF4 ir viens no perspektivakajiem starp
materialiem (PbF,, CaF,, LaF; u.c.), kuros ir iesp&jami “up-conversion” procesi. “Up-
conversion” luminiscences efektivitate aktiveta NaYF, ir lielaka neka citos kristalos,
pateicoties NaYF, kristalu mazai fononu energijai. Diemz€l NaYF, nevar iegit licla
tilpuma monokristalu veida, kas samazina ta praktiskas lietoSanas iesp&jas. 2006.gada
Kinas zinatniekiem (Wang u.c.) izdevas iegit NaYF, kristalitus saturoSu caurspidigu
oksifluoridu stikla keramiku. ST darba mérkis bija apgit NaYF, : Er kristalitus
saturoSas oksifluoridu stikla keramikas sint€zi un izpétit §1 materiala “up-conversion”
luminiscences spektrali-kinétiskas 1pasibas.

SPECTRAL AND TIME-RESOLVED STUDIES OF UP-CONVERSION
LUMINESCENCE IN GLASS CERAMICS CONTAINING NaYF;: Er
NANOCRYSTALS

A. Sharakovskis, L. Dimitrocenko, J. Grube, M. Springis
Institute of Solid State Physics, University of Latvia

Among a huge variety of up-converting materials (PbF,, CaF,, LaF; etc.),
NaYF, doped with rare-earth ions is one of the most prospective ones. It can be
explained by its low maximum phonon energy, which makes the probabilities of non-
radiative transitions much lower than those for other crystals. Unfortunately NaYF4
can not be obtained as a bulk crystal that minimizes its chances to be used for
commercial purposes. In 2006 a group of Chinese scientists (Wang et al.) have shown
a way how to obtain a transparent oxyfluoride glass ceramics containing NaYF4
crystalline phase. The purpose of the current research was to adapt the method of the
synthesis of the oxyfluoride glass ceramics containing NaYF4:Er crystallites and
gather spectral and time-resolved information of the up-conversion luminescence for
the glass ceramics.
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RADIACIJAS DEFEKTU EPR FLUORIDU KRISTALOS
UN OKSIFLUORIDU STIKLA KERAMIKA

A. Fedotovs, U.Rogulis, A.Sarakovskis, L.Dimitro¢enko
Latvijas Universitates Cietvielu fizikas institiits

Fluoridu kristalus tradicionali izmanto joniz&jo$a starojuma dozimetros,
scintilatoros un citas iericeés. Fluoridu kristalitus, iebuvejot oksifluoridu stikla
keramika rodas materiali ar jaunam ipaSibam un perspektivu pielietojumu.

No magnétisko rezonanSu (EPR) pétijumu viedokla fluoridu kristalos radiacijas
defektiem ir novérojama izteikta hipersikstruktiiras (hfs) mijiedarbe, kuru nosaka
fluora kodoli.

Oksifluoridu stikla keramika, kura fluoridu kristaliti vél nav izveidojusies, péc
rentgenapstarosanas noveéro radiacijas defektu EPR spektrus, tacu fluora kodoliem
raksturiga hfs nav noveérojama. Stikla keramika, kura péc termiskas apstrades, fluoridu
kristaliti jau ir izveidojuSies, EPR spektros paradas fluora kodoliem raksturiga hfs.
Referata tiks apspriesti noveérotie EPR spektri un interpretéti to parametri.

EPR OF RADIATION DEFECTS IN FLUORIDE CRYSTALS AND
OXYFLUORIDE GLASS CERAMICS

A.Fedotovs, U.Rogulis, A.garakovskis, L.Dimitroc¢enko
Institute of Solid State Physics, University of Latvia

Fluoride crystals are widely used in dosimeters of ionizing radiation,
scintillators and other devices. By embedding of fluoride crystallites in oxyflouride
glass ceramics materials with new properties and applications could be developed.
Investigations with electron paramagnetic resonance (EPR) shows that radiation
defects in fluoride crystals have strong hyperfine structure (hfs) interaction with
neighboring flourine nuclei.

EPR of radiation defects in oxyfluoride glass ceramics in which crystallites
have not yet created shows no explicit hfs of fluorine nuclei. However in glass
ceramics which already contains fluoride crystallites the hfs interaction characteristic
to that of fluorine nuclei appears in EPR spectra. In our work we will discuss
observed EPR spectra and their interpretation.
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ZnO LUMINISCENCE PVOH POLIMERA MATRICA
A. Kalinko, A. Cimmermane, L. Grigorjeva, G. MezZinskis, K. Smits

ZnO ir perspektivs materials dazadiem pielietojumiem, viens no kuriem ir
atrdarbigs radiacijas detektors (scintillators). Ir zinams, ka neaktivétam ZnO pie 300
K ir raksturigas divas luminiscences joslas, vienu no tam saista ar defektiem un otru ar
eksitoniem. Eksitonu luminiscences dzives laiks ir pikosekunzu laika diapazona. ZnO
nanodalinu luminiscences spektrs un intensitate ir atkarigi no nanodalinas virsmas
defektiem. Ievadot ZnO nanodalinas polimera matrica Sie defektu stavokli izmainas
salidzinot ar brivo dalinu virsmas defektiem.

Ir izstradata metodika ZnO nanokristalu ievadiSanai PVOH matrica un
izpétitas $1 materiala, ka ar1 PVOH matricas un ZnO pulvera, luminiscentas 1pasibas.
Paradits, ka ZnO defektu luminiscences josla un PVOH poliméra luminiscences joslas
parklajas un ZnO defektu luminiscences ieguldijumu polimera matrica nevar noteikt.
Savukart, poliméru matrica novérota intensiva ZnO dalinu eksitonu luminiscences
josla pie 3.26 eV ar dzives laiku mazaku par 4 ns.

THE LUMINESCENCE OF ZnO EMBEDDED IN PVYOH POLYMER
MATRIX

A. Kalinko, A. Cimmermane, L. Grigorjeva, G. MeZinskis, K. Smits

Zn0O ia a promising material for various applications, for example for fast
radiation detection (scintillator). It is known two luminescence bands typical for ZnO,
one of them related to defects, another to excitons. The excitonic luminescence
lifetime lies in picosecond time range. Luminescence spectrum and intensity depends
on surface defect states of nanoparticles. The surface defect states of ZnO particles
embedded in polymer matrix changes comparing to free particles.

Procedure for ZnO nanoparticles embedding into PVOH matrix was developed and
the luminescence of ZnO particles in polymer matrix, ZnO powder and PVOH
polymer were studied.

It is shown that the ZnO defect luminescence band and PVOH polymer
luminescence band overlaps, therefore it is impossible to detect ZnO defect
luminescence contribution. The intensive exciton luminescence band at 3.26 eV with
decay lifetime < 4 ns due to ZnO particles embedded in polymer matrix was detected.
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ZEMO TEMPERATURU LUMINISCENCE TIBr KRISTALOS: ATKARIBA

NO AUDZESANAS METODES

M. Sorohovs'?, L. Grigorjevaz, D. Millers®

" Burker Baltic, Ganibu Dambis 26, Riga, LV-1005, Latvia

2 Cietvielu fizikas institits, LU, Kengaraga, 8, Riga, LV-1063, Latvia

Luminiscentie p&tijumi veikti TIBr kristalu analizei pirms radiacijas detektoru izgatavosanas.

TIBr kristalu kopa audz€ta ar BridZmena-Stokbargera metodi. Luminiscences spektros

noverotas tikai tas joslas, kuras ir labi zinamas un raksturigas tiriem TIBr kristaliem. No

minétiem kristaliem izgatavoti radiacijas detektori un izpértas detektoru spektrometriskas

raksturipasibas.
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LOW TEMPERATURE LUMINESCENCE OF TIBr CRYSTALS: GROWTH

METHODS DEPENDENCE

M. Sorohovs"?, L. Grigorjevaz, D. Millers®
" Burker Baltic, Ganibu Dambis 26, Riga, LV-1005, Latvia

’Institute of SolidState Physics, LU, Kengaraga, 8, Riga, LV-1063, Latvia

The luminescence studies are a good tool for TIBr crystals testing before the radiation
detector manufacturing. We present the results of luminescence studies for a set of
samples obtained by the “Bridgeman-Stockbarger” method. Only the luminescence
bands well known for undoped TIBr crystals were detected. The radiation detectors
from these crystals were produced and detector spectroscopic characteristics were
investigated.
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ALO; NANOPULVERA FOTOLUMINISCENCE

D. Kasjane, B.Bérzina, L. Trinklere, J. Grabis*, 1. Steins*
LU Cietvielu Fizikas Institiits
*RTU Neorganiskas Kimijas Institiits

Darba ir pétita Al,O3 nanopulvera fotoluminiscence. Tika uznemti Al,O3; nanopulvera,
ka ar1 ta izejmateriala - Al,Os; makropulvera ierosmes un luminiscences spektri.
Makromateriala luminiscences spektra ir noveérotas divas izteiktas pamatjoslas ar
maksimumiem pie 430 nm (domingjosa) un 800 nm, kas ierosinas attiecigi pie 220 un
280 nm. Tadas pasas joslas ir nov€rojamas ar1 nanopulvera spektros, bet ar savadaku
pamatjoslu intensitasu savstarp&jo attiecibu: luminiscences spektra doming€josa ir 800
nm josla. Bez tam spektra rajona no 350 nm Iidz 600 nm papildus tika noverotas
vairakas vajakas luminiscences joslas, kas ir raksturigas tikai nanopulverim. Tiek
apspriesta luminiscences joslu iesp&jama izcelsme.

PHOTOLUMINESCENCE OF Al,0; NANOPOWDER

D. Kasjan, B.Berzina, L. Trinkler, J. Grabis*, I. Steins*
Institute of Solid State Physics, University of Latvia
* Institute of Inorganic Chemistry, Riga Technical University

This work is devoted to the studies of the photoluminescence of Al,0O; nanopowder.
The photoluminescence emission and excitation spectra have been measured for both
ALLO; nanopowder and its source material - Al,O; macropowder. The emission
spectrum of the macromaterial has two well pronounced bands with the maxima at
430 nm and 800 nm, which are excited at 220 and 280 nm, correspondingly. The same
bands are observed in the spectra of nanopowder with the difference in the bands
intensities: in the emission spectrum the 800 nm band is predominant, but the 430 nm
band is very weak. Besides, we have observed several additional weak emission
bands, which are inherent only for the nanomaterial. The origin of the luminescence
bands is discussed.

19



Eu’* LUMINISCENCE ZrO, NANOKRISTALOS

K.Smits', D.Millers', L.Grigorjeva', J.D. Fidelus %, W.Lojkowski’
!Cietvielu fizikas institiits, Latvijas Universitate
? Augsto spiedienu institiits, Polijas Zindtnu Akadémija

P&titi gan Eu3” gan ZrO, pasvielas defektu luminiscences atkariba no nanokristalu
izm€riem (10-100nm). Novérots, ka aktivétos ZrO, nanokristalos pasvielas
luminiscences intensitate ir samazinata. Visos pétitajos nanokristalos novérota
luminiscences intensitates atkariba no nanokristalu izmériem, pie kam lielakiem
izm@riem atbilst intensivaka luminiscence. ZrO,:Eu nanokristalos luminiscences
intensivakas joslas ir pie 592nm un 613nm, kas atbilst *Dy-'F; (magnétiska dipola) un
’Dy-'F, (elektriska dipola) parejam. Tetragonalas struktiiras ZrO, nanokristalos *Do-
’F, parejai atbilsto$a josla saskelas divas, papildus paradas intensiva 607nm josla.

Eu’” LUMINESCENCE OF ZrO, NANOCRYSTALS

K.Smits', D.Millers', L.Grigorjeva', J.D. Fidelus %>, W.Lojkowski’
!Institute of Solid State Physics, University of Latvia, Latvia
*Institute of High Pressure Physics, Polish Academy of Science, Poland

The dependence of luminescence on ZrO, nanocrystal size (10-100nm) was studied
for Eu’" as well as for host defects. It was observed that the host defects luminescence
was suppressed in doped ZrO? nanocrystals. The intensity of luminescence was
nanocrystal size dependent, in all nanocrystals studied — the largest size — the more
intense luminescence. The more intense luminescence bands in ZrO*:Eu nanocrystals
was at 592 and 613nm and them corresponds to >Dy-"F; (magnetic dipole) and *Dy-"F,
(electric dipole) transition in Eu’". The band corresponding to *Dy-'F, transition was
spitted into two bands in tetragonal structure ZrO, nanocrystals- additional 607nm
band appears.
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SEGNETOELEKTRISKU PLANU KARTINAS OPTISKAS IPASIBAS
TEMPERATURAS DIAPAZONA NO 4 -850 K

I. Aulika, A. Deyneka’, V. Zauls, K. Kundzin$
Cietvielu fizikas institits, Latvijas Universitate
Fizikas institiits, Zinatnu Akadémija, Cehijas Republika

Darba galvenais uzdevums paradit spektralas elipsometrijas efektivitati fazu pareju
pétijumiem segnetoelektriskam planam kartinam plasa temperattras diapazona (4 —
820 K). Tiks prezentéti PbEr;;3Nb,303 un NaNbO; plano kartinu rezultati. Paraugi
tika uzputinati ar puls€joSo lazerablacijas metodi uz Si/SiO,/Ti/Pt/SrRuO; pamatném.
Augstas temperattiras mérfjumi (300 — 820 K) tika veikti ar pastaisitu PC-kontrol&tu
krasninu speciali konstru€tu J. A. Woollam spektralam elipsometram, kas lava realizét
reala laika y un A mérfjumus. Zemo temperatiiru mérfjumi tika veikti 107 mbar vakuuma
skidra He atmosfera ar Oxford Optistat CF kriostatu. Dati tika analiz&ti ar WVASE32
programmu. Tiks diskutéts par aprékinos mainigo parametru izvéli, lai minimizétu
korelaciju un nefizikalu lielumu iegtisanu dinamisko y un A datu apstrades laika.

OPTICAL PROPERTIES OF FERROELECTRIC THIN FILMS IN THE
TEMPERATURE RANGE OF 4 - 820 K

I. Aulika, A. Deyneka*, V. Zauls, K. Kundzins
Institute of Solid State Physics, University of Latvia
Institute of Physics, Academy of Science, Czech Republic

The goal of this work is to show an efficiency of the spectral ellipsometry to study the
phase transitions of ferroelectric thin films in the wide temperature range (4 — 820 K).
Results will be presented on such new thin film as PbEr;3Nb,30;, and well known
NaNbOs;. Films were made by the pulsed laser ablation technique on the
Si/Si10,/Ti/Pt/SrRuO; substrates. High temperature measurements (300 — 820 K) were
performed by self made PC-controlled heating stage specially contracted for the J. A.
Woollam spectroscopic ellipsometer, what allowed the real-time measurements of y and A
during heating. Low temperature measurements (4 — 293 K) were accomplished at the 10~
mbar vacuum in the liquid He atmosphere by the Oxford Optistat CF cryostat. Data were
analyzed with the software package WVASE32. The importance to choose right fitting
parameters will be discussed to minimize correlation, and eliminate obtaining of unphysical
values during dynamic y and A data analysis.
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RADIACIJAS UN PIEMAISIJUMU DEFEKTU LUMINISCENCE NEITRONU
APSTAROTOS MAGNIJA OKSIDA KRISTALOS

V. Skvorcova
Latvijas Universitates Cietvielu fizikas institiits

MgO pieder radiacijas izturigas materialu grupai. Piemaisijumu joni spéle
nozimigu lomu radiacijas inducéto defektu generacija.

Darba ir pétitas magnija oksida monokristalu fotoluminiscences (PL) un tas
ierosmes spektri (PLE) ar dazadam dzelzs saimes piemaisijumu koncentracijam, péc
apstaro$anas ar atriem neitroniem lidz fluensam ~10'%cm™.

MgO kristalos fotoluminiscences spektri satur intensivu joslu 720 nm rajona un
vaju joslu ar maksimumu 430 nm. Paradits, ka 720 nm PL josla ir salikta un sastav no
apaksjoslam ar maksimumiem 700, 730 un 760 nm. Garo vilnu PL joslas intensitate
samazinas pec apstaroSanas.

Neapstarotu kristalu PLE spektros (Aum=720nm) tiek noveérotas tris joslas ar
maksimumiem 214, 420 un 486 nm. P&c neitronu apstaroSanas paradas divas papildus
joslas 250 un 357 nm. P&c apstaroSanas joslu 214 un 420 nm intensitate samazinas.
lerosinaSana abas $ajas joslas izraisa to pasu luminiscences joslu 720 nm. Tiek
secinats, ka 730 nm luminiscences josla ir saistita ar saliktiem V-ou-Fe*" centriem,
kas sabriik neitronu apstaroSanas gaitd. Par€jo luminiscences joslu daba tiek
apspriesta.

LININESCENCE OF RADIATION AND IMPURITY DEFECTS IN
NEUTRON IRRADIATED MAGNESIUM OXIDE CRYSTALS

V. Skvortsova
Institute of Solid State Physics, University of Latvia

MgO belong to the group of radiation resistant materials. Impurity ions play an
important role in the production rate of radiation-induced defects in crystalline solids.
In this paper we present the results of investigation of the photoluminescence (PL), its
excitation and optical absorption of MgO crystals exposed to a fluence of fast
neutrons up to 10"8cm™ (E>0.1 MeV).

The photoluminescence spectra of MgO crystals (both nonirradiated and
irradiated) contain the dominating feature centered around 720 nm and a weak band
with a maximum at 430 nm. The long wavelength emission band is complex, it
consists of 700, 730 and 760 nm subbands. The photoluminescence excitation spectra
(Mum= 730 nm) of the nonirradiated samples include bands with maxima around 214,
420 and 486 nm. The excitation spectra of the irradiated samples besides the
mentioned bands have additional bands at 250 nm and 357 nm.

The increase of the fluence leads to the decrease of the 214 and 420 nm excitation
bands and the long wavelength emission band. We assume that the
photoluminescence band at 730 nm of the MgO crystals belongs to the complex
V-ou-Fe’™ centers, which decay during irradiation with fast neutrons. The origin of
other emission bands is being discussed.
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EKSITONU UN PIEMAISIJUMU CENTRU LUMINISCENCE ALGAN
SAKAUSEJUMOS

L.Tale, L.Dimitro¢enko, U. Griibe, P. Kiilis, G. Marcins$, B.Polakovs,
A. Sarakovskis, M. Springis

LU cietvielu fizikas institits, Kengaraga iela 8, LV-1063 Riga, Latvija

AlGaN alloys are investigated as promising materials in optoelectronic devices in ultraviolet
(UV) spectral range. For device applications high conductive, p- and n-type are required.

In GaN and AIN the defect related luminescence at 2.15 eV and 3.40 eV respectively is
commonly attributed to donor-acceptor pair transition between a shallow donor and a deep
acceptor related with cation vacancy [1].

In present report we discuss the luminescence characteristics and origin of impurity Si and
Mg related transitions in Al,Ga; N (0 <x <0.3) epilayers investigated at low temperatures..

AlGaN alloys were grown by metalorganic chemical vapor deposition (MOCVD) on a c-
plane (0001) - faced sapphire substrates with 120-nm-thick low temperature GaN nucleation
layer and 1 pm-thick monocrystalline high temperature GaN buffer layer. During AlGaN
growth, the reactor pressure was 70 mBar and temperature was 1050 °C.

Metallorganics TMGa and TMAI were used as group-III sources, NH; - as N- source. The
Cp,Mg and SiH, are p and n-type dopants. The carrier gas was H,. The 30 min. annealing
was carried out for p-doped layer after the growth process.

Atomic force microscopy (AFM) measurements show the root-mean-squares of AlGaN
monocrystalline epilayers are Sq =0.99 nm for GaN to Sq3.6 nm for GaN-Mg, AlGaN-Si

The UV spectroscopy system: a tunable (sectral range 210-350 nm) optical parametric
oscillator (OPO) powered by the third harmonics of YAG:Nd laser. Spectra registration: CCD
camera and multichannel-plate photopmultiplier with Tektronix TDS684A oscilloscope.
Conductivity: charge carrier concentration: Hall mobility GaN (n-type, < 10'> cm’ ), GaAIN-
Si (n-type 10" - 10" cm?).

Photoluminescence at 7 °K: Pure GaN: Single shallow donor bound exciton band at 3.49 eV.
GaN:Si: Additional to the donor bound
) ] exciton band at 3.49 eV two groups of Si-

|

6000 _."". } related luminescence bands appears: a) Four

FARRE 'l bands(VL) in region Av = 2.9 — 3.35 eV,

4000 GaN-Si ] equidistant in maximum energies Adhv =
I

F%

0.083 eV. The luminescence kinetics of the
bands — two exponential decays with 7; = 3.8
x 10%s; »=23x107s. b)The known wide
unresolved yellow luminescence band (YL)
R Td '] inregionhv =2.0-29¢V.
, , . i : - . AlLGa;,N: (Fig. - typical luminescence
20 2.5 3.0 3.5 40 gpectrum at x = 0.18). Exciton band at 3.88
Photon energy {eV) eV is broadened. Si- related two
luminescence band groups coincides with that present in GaN-Si at RT [2]. However, at low
temperatures both the VL and the YL luminescence band is resolved in four sub-bands
equidistant in the maximum energies Ahv=0.22 eV.
GaN: Mg, AlGaN: Mg.: Doping results in enhance of two broad luminescence bands at 2v
2.67 eV, corresponding the YL spectral range and band at 1.7 eV.

The structure of two type Si-related complex acceptor centres are discussed in terms of
following defects: (V.)*, (V. Sic)”, (VeSie)” (Sic )", (Siy) as well as formation of close pairs in
the sublattice leading to small shift of luminescence bands with Al content in alloy.

1. T. Mattila and R. M. Nieminen, Phys. Rev. B 55, 9571 (1997).
2. K.B. Nam, M.L.Nakami, J.Y.Lin and H.X. Jiang Appl. Phys lett. 86, 222108 (2005).
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GaN/AlGaN/AIN PARKLAJUMU IEGUSANAS METODIKA UV GAISMAS
DIOZU STRUKTURU VEIDOSANAI

L. Dimitro¢enko, B. Polakovs, I. Tale, G. Marcin$
Latvijas Universitates Cietvielu fizikas institiits

Darba ir pétiti GaN, AliGa;4xN cieto Skidumu un AIN monokristaliski
parklajumi, kas nepiecieSami ultravioletu (UV) gaismas diozu struktiiru veidoSanai un
to savstarpg€ja mijiedarbiba. Parklajumu uzneSana tika veikta uz (0001) — orientétam
safira pamatném, lietojot standarta tipa metalorganisko kimisko tvaiku uzneSanas
metodes iekartu AIX-200RF. Tika iegiiti virkne paraugu ar dazadu kimisku sastavu
parklajumiem, kas iegti pie dazadiem apstakliem.

Gaismas diozu struktiira sastav no vairakiem slaniem, no kuriem dala ir loti
plani (<100 nm un pat <10 nm), tap€c, lai iegttu gludus monokristaliskus
parklajumus, iegiito paraugu virsmas tika pétitas ar atomspéku un optisko
mikroskopu. AlGaN cieto Skidumu parklajumu kvalitate ir saistita ar notiekoSajam
kimiskajam reakcijam kristala augSanas laika, ka ar1 ar virsmas, uz kuras tas tiek
uzklats, kristalisko struktiiru.

Parazitiskas kimiskas reakcijas veidojas AlGaN cieto Skidumu augSanas laika,
ka rezultata iegiitie kristali ir zemas kvalitates. To ir iespgjams mazinat, audzgjot
AlGaN zema spiediena (<100mBar). Audzgjot GaN, parazitiskas reakcijas nav
noveérojamas, un audzesanas spiediens var bit lielaks (>200 mBar).

Termisko koeficientu atSkiriba starp parklajumu un pamatni, noved pie AlGaN
cieta Skiduma mono-slana saplaisaSanas un plaisu skaits pieaug, pieaugot Al
koncentracijai (>10 %) kristala. Lai to noverstu tiek lietots 40 — 90 nm biezs amorfs
AIN starpslanis, kas ,amartiz€” pamatnse termiskas izpleSanas mehaniskos
spriegumus.
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KODOLU TERMISKAS SINTEZES
UN UDENRAZA ENERGETIKA
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LIELAKAIS STARPTAUTISKAIS ZINATNISKI-PETNIECISKAIS
PROJEKTS ITER (2007-2016) AIZSAKTS: LATVIJAS ASOCIACLJAS
LIDZDALIBA UN PIEDAVATIE RISINAJUMI

A.Sternbergs
Latvijas Universitates Cietvielu fizikas institiits
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ZIROTRONI ITERam
(pasSreizejais stavoklis)

O. Dumbrajs
Latvijas Universitates Cietvielu fizikas institiits

Zirotroni ir mikrovilpu avoti, kuru darbibas princips balstas uz elektronu ierosinatas
ciklotrona radiacijas, tiem oscilgjot statiska magnétiska lauka. Zirotronu jauda
parsniedz par dazam kartam klasisko mikrovilgu avotu jaudu. To darbibas frekvence
ir augstaka par citu avotu generétu vilnu frekvenci. Jaudigus zirotronus galvenokart
izmanto, lai ar elektronu ciklotronu rezonansi karsétu kodolplazmu tokamakos un
stelaratoros, ka arT lai neinducéti dzitu stravu tokamakos. ITERa paredzets ievadit 24
MW jaudu ar mikrovilniem, kuru frekvence ir 170 GHz. Zirotronus ITERam konstrug
Japana, Krievija, Eiropas Savieniba, Indija un ASV. Referata tiks aplikots So darbu
pasreizgjais stavoklis.

GYROTRONS FOR ITER
(present status)

O. Dumbrajs
Institute of Solid State Physics, University of Latvia

Gyrotrons are microwave sources whose operation is based on the stimulated
cyclotron radiation of electrons oscillating in a static magnetic field. Gyrotron devices
are now able to generate several orders of magnitude as much power at millimeter
wavelength as classical microwave tubes and can operate at frequencies higher than
are conveniently available from other types of tubes. The main application of
powerful gyrotrons is electron cyclotron resonance plasma heating in tokamaks and
stellarators and the noninductive current drive in tokamaks. For these purposes a 24
MW system to inject 20 MW into the plasma at 170 GHz is required for the operation
of ITER. Gyrotrons for ITER are developed in Japan, Russia, European Union, India,
and USA. In the talk the present status of these developments will be summarized.
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GALLIJA DAUDZSTRUKLU LIMITERA IZVEIDE TOKAMAKAM ISTTOK

O.Lielausis’ A.Milgelsonsl, E.Platacisl, A.Romanéuksl, I.Tﬁlez, A.Sarakovskis®
JLatvijas Universitates Fizikas institiits,
’Latvijas Universitates Cietvielu fizikas institiits

Savu specifisko fizikalo 1pasibu dél Skidrais metals tiek uzskatits ka viens no
kandidatiem, lai veidotu sist€mas pret plazmu veérsto virsmu aizsardzibai. 2006.gada
Tokamaka ISTTOK veiksmigi tika aizsakta striklveida limiteru izveide, sakot ar
vienu atsevisku striikklu. Spektroskopiski pétot dazadi jonizéta gallija telpisko
sadalfjumu tika pieradits, ka strukla ir aktiva saskarsmé ar plazmu, tomér izlades
process paliek praktiski neiespaidots. 2007.gada sperts nakosais solis — uzstadiSanai
sagatavots daudzstriklu limiters, paredzets apm.lcm biezas plazmas virskartas
atdaliSanai, t.i., jau aktivai izlades kontrolei. Tika konstatéts, kada minimala attaluma
striklas sabidamas, lai saglabatos to individualitate. Tika modificét, lielakam
caurtec€m pielagoti stenda hidrauliskie parametri. Paradits, ka tris striklu gadijuma
modifikacija neliela, piecu struklu gadijuma jau bitiska. Jaunais stends, ka prasits, no
specifiskiem standarta mezgliem savakts un sagatavots galigam tehniskam akceptam.

DEVELOPMENT OF A MULTI-JET GALLIUM LIMITER FOR
INSTALLATION ON THE TOKAMAK ISTTOK

O.Lielausis' , A Mikelsonsl, E.Platacisl, A.Romanchuksl, I.Talez, A.Sarakovskis’
!Institute of physics, University of Latvia,
“Institute of Solid State Physics, University of Latvia

Because of their specific physical properties liquid metals remain as one of the
candidates for the protection of plasma facing components. In 2006 on the Tokamak
ISTTOK the development of jet-like limiters was initiated, starting with a single jet.
The spatial distribution of differently ionized gallium species was investigated
spectrally and it was shown, that the jet is in an active contact with plasma. In spite of
this the discharges remained practically unchanged. In 2007 the next step was made —
a multi-jet limiter, foreseen for separation of an approx.l cm thick outer layer of
plasma, was prepared for installation. In such a case the discharges would be already
actively controlled. It was stated at what minimum distance the jets can be brought
together, not losing their individuality. The stand was modified, adapted to higher
flow rates. It was shown that in the case of three jets the modifications are limited, in
the case of five jets already essential. The new stand was composed (of the specific
required components) and presented for the final inspection.
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ASDEX UPGRADE TOKAMAKA PIRMAS SIENAS MATERIALU
LAZERABLACIJAS SPEKTROSKOPIJA

J.Butikova, A.Sarakovskis, L.Tale
Latvijas Universitates Cietvielu fizikas institiits

Plazmu skaroso komponenSu uzlabosanas pamatuzdevumi ir plazmas radito
izmainu pétijumi pirmas sienas materialos, jauno plazmu skaroSo materialu izstrade
un metozu izstrade to raksturoSanai.

Dalinu plisma no plazmas rada sarezgitas problémas, kas saistitas ar plazmas un
sienas mijiedarbibu. Sis problémas ir izskirosas, izvéloties materialus kodoltermiskas
sint€zes iekartam, 1pasi tokamaku pirmajam sienam.

Virsmas analizei un piemaisijumu sastava noteikSanai pievirsmas slanos tiek
pielietotas dazadas metodes, pieméram, rentgenstaru fotoelektronu spektroskopija,
jonu kiila metodes, elipsometrija un citas. Piemaisijumu identific€Sanai cietajos
materialos ir alternativa metode — lazerablacijas spektroskopija. Ta ir efektiva
spektroktmiska metode, kas lauj in situ noteikt ka piemaistjumu dziluma profilu, ta ar1
to sastavu, petot materialu ar lazera palidzibu slani péc slana.

Saja darba ASDEX Upgrade tokamaka sagatavotie paraugi tika pétiti ar pulséjosa
Nd:YAG (1064 nm, 10 Hz) lazera palidzibu. Paraugi tika izgriezti no tokamaka
iek§€jas sienas péc plazmas izlades. Tika iegiita spektrala informacija un
piemaisijumu dziluma profili.

LASER ABLATION SPECTROSCOPY OF THE FIRST WALL MATERIALS
OF ASDEX UPGRADE TOKAMAK

J.Butikova, A.Sharakovskis, 1.Tale
Institute of Solid State Physics, University of Latvia

Investigation of the material modification under plasma exposure, development of
new plasma facing materials and development of the methods of their characterization
are the basic tasks in the improvement of plasma facing components.

Particle fluxes from plasma result in complex processes of the plasma-wall
interaction. They are crucial for the selection of the materials in fusion devices,
especially of the material for the first wall of tokamaks.

Several methods of analyzing the surface and impurity content in the near-surface
layers are applied. They involve X-ray photoelectron spectroscopy, ion beam
techniques, ellipsometry etc. An alternative method of obtaining the impurity content
in solid materials is laser ablation spectroscopy. This powerful tool for
spectrochemical analysis provides both the impurity depth profiling and the content
layer-by-layer imaging in situ by means of a laser beam scanning.

In the present investigation, a pulsed Nd:YAG (1064 nm, 10 Hz) laser was used
for the analysis of the samples prepared at the ASDEX Upgrade. The samples were cut
from the ASDEX Upgrade inner wall tiles after the plasma discharge. Obtained
spectral information as well as the questions regarding the depth profiles of the
impurities are discussed.
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MHD TEHNOLOGIJA SVINA-LITIJA EITEKTISKA SAKAUSEJUMA
IEGUSANAI UN IZMANTOSANAI

E.Platacis,l.Platnieks, J.E.Freibergs, R.Krizbergs, J.Klavins,
F.Muktepavela', A.Sisko
Latvijas Universitates Fizikas institiits
! Latvijas Universitates Cietvielu fizikas institiits

LU Fizikas institits izpilda ERAF lidzfinansétu projektu ,,MHD tehnologija svina-litija eitektiska
sakaus€juma iegliSanai un pielietoSanai kodolsintézes reaktoru sisteémas”. Eitektika Pb15.8Li ir nopietna
pretendente biit darba videi kodolsintgzes reaktoru sistemas (KSR).

Darba pamatvirzieni: 1. MHD tehnologijas izstrade Pb15.8Li iegt$anai, nodro$inot labu sakausgjuma
kvalitati; 2. eksperimenti par magnétiska lauka ietekmi uz KSR blanketa konstrukcijas materialu koroziju; 3.
eksperimenti par lauka ietekmi uz izkaus€ta Pbl15.8Li pliismas hidrodinamiku KSR blanketa elementos; 4.
elektromagnétisku stiknu un caurteces méritaju izstradasana Pb-Li  kaus€juma cirkulacijas nodroSinasanai

Referata aplukoti aktivitaSsu 1. un 2. svarigakie rezultati . Atseviski konferences referati veltiti
hidrodinamiskiem eksperimentiem un tehnisko iekartu izstradei (I.Bucenieks u.c.).

MHD tehnologija Pb-Li eitektikas iegtiSanai. Galvenie darba rezultati: 1)Uzbuvéta iekarta un izstradata
tehnologija sakausgjuma 75 kg porciju iegiiSanai. Iekartas reaktora ievada dozétus Pb un Li daudzumus un veic abu
metalu intensivu MHD samaisiSanu. Izveidojas kimisks savienojums PbLi, kas kopa ar parpalikuSo svinu veido
eitektisko sakaus€jumu. 2) Atrasti racionali tehnologiska cikla rezimi, nodroSinot labu metala kvalitati un
homogenitati, raziba vismaz 35kg/st. Doz€Sanas- ievadiSanas mezgls nodroSina siku Li pilienu izsmidzinaSanu
svina kaus&juma, dators realizé programmu vajadziga T° reZima nodro$inaSanai atseviskas iekartas zonas.
3)Tehnologija lauj iegit sakausgjumu 10 kg blokos (paredz&ti eksperimentiem ar $kidru eitektiku) un 6 kg smagu
taisnstlira paral€lpipedu forma (nepieciesami EURATOM planotajiem neitronikas eksperimentiem).

Eksperimenti par magnétiska lauka ietekmi uz KSR blanketa konstrukcijas materialu koroziju. Speciala stenda
model€ realam KSR blanketam tuvus fizikalos apstaklus un peta terauda EUROFER koroziju Pb15.8Li pliisma pie
T=550°C. Stenda galvenas sastavdalas: Pb-Li kausgjuma kontiirs, MHD siiknis pliismas nodro§ina$anai un
siltummainis. Kontiira ietilpst test-sekcija ar divam 60 mm garam korozijas zonam: arpus magnétiska lauka un ar
2T pastavigo magnétisko lauku. Katra zona ievietoti 5 terauda paraugi . Kaus€juma atrums kontiira S5cm/sek.

Paraugu korozija pétita ka ar Pb15.8Li plusmu kontaktgjosas virsmas stacionars S$kiSanas process.
Rezultatu analize paradija, ka magnétiskais lauks intensificé korozijas procesu un izmaina korodgjosas virsmas
reljefu.

MHD TECHNIQUES FOR PRODUCING AND APPLICATION OF THE LEAD-
LITHIUM EUTECTIC ALLOY

E.Platacis,l.Platnieks, J.E.Freibergs, R.Krizbergs, J .Klavinﬁ,F.Muktepﬁvelal, A.Sisko
Institute of Physics, University of Latvia
!Institute of Solid State Physics, University of Latvia

The main directions of the work: 1. Development of the technique for producing of Pb15.8Li ensuring
good quality of the ingots. 2. Providing experiments to fix the influence of the magnetic field on corrosion of
construction materials of the Thermonuclear reactor blanket (TNR) in the alloy flow. 3. Providing experiments to
investigate the influence of a strong magnetic field on the hydrodynamics of the alloy flow. 4. Development of
electromagnetic pumps and flow-rate measurers for provision of circulating Pb-Li alloy flows.

Several of reports in this conference are devoted to experiments on hydrodynamics and development of
technical devices (I.Bucenieks a.o.).

MHD-technique for producing of eutectic alloy of Pb-Li. = The main results of the work: 1) An
equipment and technique for producing 75 kg alloy in one batch are developed. In the reactor of the equipment
dosed quantities of Pb and Li are put in and an intensive MHD mixing is applied. 2) A rational regime which gives
good quality and homogeneity of the alloy for the cycle is fixed. 3) The technique gives possibility to produce 10
kg ingots (for melting to perform experiments using the liquid eutectic) and 6 kg parallelepipeds tailored to use in
EURATOM neutronic experiments.

Experiments on influence of magnetic field on corrosion of TNR blanket construction materials. The
task was to investigate corrosion of EUROFER steel in a Pb15.8Li flow at T=550°C simulating the physical
conditions close to them in the real blanket. The main component parts of the stand: Pb-Li alloy loop, MHD pump
for flow provision and heat exchanger. The loop contains test section with two 60 mm long corrosion zones:
without magnetic field and with 2 Tesla direct magnetic field .In each zone are placed 5 specimens. The alloy flow
velocity in the loop was fixed at 5 cm/s. The corrosion was investigated as a solution process on the surface which
contacts the Pb15.8Li flow. The examination of the results demonstrates intensification of corrosion process and
change of relief of the surface exposed to the corrosion by the magnetic field.
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EKSPERIMENTALIE PETIJUMI PAR MHD PROCESIEM PB-LI
EITEKTIKAS BLANKETA IEEJAS ELEMENTOS SUPRAVADOSA
MAGNETA LAUKA.

I.Bucenieks, S.Ivanovs, R,Krizbergs, E.Platacis, I.Platnieks,
A.Romancuks, A.Sisko,A.Ziks
Latvijas Universitates Fizikas institiits

LU Fizikas institata svina-litija stenda DN-25 (Tpy17,=320 °C) tika veikti
eksperimenti, lai noskaidrotu MHD procesus blanketa parejas elementa.
Eksperimentalais paraugs bija novietots supravado$a magneta ,,Magdalena” solenoida
homogeéna lauka zona (B=0...6 T). Tas lava pétit MHD procesus zona, kas rodas
plismai pagrieZoties par 90° — parejas zona no apala Skérsgriezuma uz Cetrstiirainu,
kad plusma orientéta magnétiska lauka virziena (Cetrstiira garaka mala ir komplanara
magnétiska lauka virzienam). Eksperimenta gaita tika mériti caurtece Q, spiediena
zudumi Ap modeli, ka arT elektriska potenciala sadalijums pa Cetrstirveida kanala
platako malu (42 punktos). Referata paradits potenciala sadaltjums. Speciali tika pétiti
MHD procesi pie licliem MHD iedarbes parametriem N=Ha?/Re>>1.

Sie pétijumi veikti saskana ar projektu
VPD1/ERAF/CFLA/O5/APK/2.5.1/000004/003 ,MHD tehnologija svina-litija
eitektiska sakaus€juma iegiiSanai un pielietosanai kodolsintézes reaktoru sisteémas”.

EKSPERIMENTAL STUDIES OF THE MHD PROCESSES IN THE INLET
ELEMENTS OF THE LIQUID METAL BLANKET

I.Bucenieks, S.Ivanovs, R,Krishbergs, E.Platacis, I.Platnieks,
A.Romanchuks, A.Shishko, A.Ziks
Institute of Physics, University of Latvia

MHD processes in simple model of blanket adaptable zones were studied
experimentally in the Pb-Li loop DN-25 (Tpp17.;=320 °C) at the Institute of Physics,
University of Latvia. The experimental models were arranged in the zone exposed to a
uniform magnetic field of a solenoid of super conducting magnet ,,Magdalena”
(Bo=0...6 T) and allowed to investigate the MHD phenomena determined by the flow
90° turn (at transition from the flow along the magnetic field in a circular channel to a
slot flow — the long side of such rectangular channel is complanar with the magnetic
field direction and in the slot channel itself in the zones, where the slot partameter
sharply varies. In experiments, the distribution of the electric potential on the wide
wall of the slot channel was thoroughly sampled by 42 probes along with the fliwrate
Q and the pressure drop Ap.

The report will present results of the performed investigations. Much
attentions will be paid to the MHD phenomena occuring at large parameters of MHD
influence, N=Ha?/Re>>1. The obtained results will allow to define the distance from
the turn in the slot channel, at which a flow close to fully-developed takes place.

The investigations were carried out within the framework of the project
VPD1/ERAF/CFLA/O5/APK/2.5.1/000004/003 ,MHD  Technology for the
Production of an Eutectic Lead-Lithium Alloy and its Use in Systems of
Thermonuclear Reactors”.
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LOKALIZETA TRITIJA KIMISKAS FORMAS UN IZDALISANA NO
EXOTIC 8-3/13 EKSPERIMENTA BERILIJA LODITEM

J. Tiliks|, E. Kolodinska, G. Kizane, A. Vitin§, V. Tilika, Br. LeS§¢inskis
Latvijas Universitates Kimiskas fizikas institiita
Cietvielu radidcijas kimijas laboratorija

Kodolsintgzes reaktoru blanketa zona berilijs atradisies lodisu forma un darbosies ka neitronu
pavairotdjs. Tritiju atrazojosajos modulos berilija slani atradisies starp litija ortosilikata lodisu
kartam, lai nodroSinatu pietiekoSu tritija rasanas daudzumu. Tritijs metaliskaja berilija
veidosies un uzkrasies gan kodolreakciju, gan sorbcijas, ka arT difuzijas procesu rezultata.
Tritija veidoSanas, uzkrasanas un ta kimisko formu veidi berilija ir atkarigi no neitronu
spektra un pliismas, staro$anas temperatiiras, ka arT no berilija struktiiras Tpatnibam un
Kimiskajiem piemaisijumiem. Ta ka tritija uzkrasanas berilija var izsaukt gan ekologiskas, gan
ekonomiskas problémas ir svarigi novérteét dazadu faktoru ietekmi uz tritija izdaliSanos no
berilija materialiem. Darba pétitas eksperimenta EXOTIC-8-3/13 apstarotas berilija lodites,
kuras salidzinajuma ar eksperimenta BERYLLIUM apstarotajam, satur mazak kimiskos
piemaisfjumus, ir ar mazaku diametru, apstarotas augstaka temperatiira, ilgaku laiku, bet
mazakas intensitates neitronu plisma. Berilija lokaliz&ta tritija kimiskas formas noteiktas ar
ktmisko akceptoru metodi. Tritija izdaliSanas termodifuizijas procesos pétita atseviska un
vienlaiciga gan magnétiska lauka, gan radiacijas ietekmé. Galvenas tritija lokalizacijas formas
EXOTIC-8-3/13 berilija loditgs ir tris - tritijs jonu forma T~ (Iidz 10-15 %), atomarais To (lidz
20-25 %) un molekularais T, (60-70 %). Radiacijas un magnétiska lauka ietekme tritija
termoizdali$anas palielinas par 15 -16 %. legiito rezultatu kopums apstiprina hipotézi, ka
berilija paraugos tritijs difundé galvenokart T° veida, bet radiacijas un magnétiska lauka
stimul&josas ietekmes uz tritija izdaliSanos no berilija paraugiem sinerg€tismu izraisa spinu
precesijas ietekme uz tritija radiolizes procesu.

CHEMICAL FORMS AND RELEASE OF TRITIUM LOCALIZED IN
BERYLLIUM PEBBLES OF EXOTIC -8-3/13 EXPERIMENT

J. Tiliks|, E. Kolodinska, G. Kizane, A. Vitins, V. Tilika, Br. Lesc¢inskis
Institute of Chemical Physics, University of Latvia,
Laboratory of Radiation Chemistry of Solids

Beryllium in fusion reactor blanket zone is foreseen as neutron multiplier and it will be in the
form of micro-pebbles. In the trititum breeding modules layers of beryllium and lithium
orthosilicate pebbles will be placed alternately. Beryllium should ensure sufficient amount of
produced tritium. Tritium implants in metallic beryllium by processes of sorption and
diffusion and as the result of nuclear reactions. Tritium production, retention and its chemical
forms in beryllium depend on neutron spectra and flux, irradiation temperature, structure of
beryllium and chemical impurities. In this study, beryllium pebbles irradiated in experiment
EXOTIC-8-3/13 have been investigated. In comparison with pebbles irradiated in experiment
BERYLLIUM these pebbles contain less chemical impurities, have smaller diameters, have
been irradiated at higher temperature, for the longer period, but with less intense neutron flux.
The chemical forms of tritium localized in beryllium have been studied with the method of
chemical scavengers. Tritium release in the processes of thermo diffusion has been studied
both in separate and simultaneous action of magnetic field and radiation. Main chemical
forms of localized tritium in beryllium pebbles are: ionic T™ (10-15 %), atomic T° (20-25 %),
molecular T, (60-70 %). The significant increasing (15 -16 %) of tritium release in gas phase
at thermo annealing under simultaneous action of temperature, irradiation and external
magnetic field has been observed. This phenomenon could be explained by spin precession
effect on radiolysis process of tritium.
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UDENRAZA DROSIBAS ASPEKTI LABORATORIJA UN DZIVE

L.Grinberga
Latvijas Universitates Cietvielu fizikas institiits

Udenraza gaze ka blakusprodukts vai izejviela razo$ana ir zinama jau kops 18
gadsimta. Udenradis tiek gan transportéts, gan uzglabats, tapec ir izstradati dro$ibas
noteikumi darbam ar So gazi. Tome@r situacija mainas gadijuma, ja més ievieSam
tdenradi ka kurinamo ikdiena - izmantojam transporta, majas un sabiedriskas vietas.

Kops 2006. gada ASV energijas departaments ir izveidojis visiem pieejamu
majas lapu, kura var iesttit (arT anonimi) negadijumus saistitus ar Udenradi
(www.h2incidents.org). Aplukojot Saja lapa minétas negadijumu vietas (1.att.) var
redzet, ka uz So bridi visvairak negadijumu ir notikusi laboratorijas.

Negadijumu vietas

Papirfarikas
1%

Kodolapstrades
atkritumu ierices
9%

Pasazieru auto
1%
Spékstacijas

Laboratorijas
! 5%

45%

Rafinésanas fabrika
4%

Uzpildes stacija
_ 3%
Udenraza razosanas
ierices
1%

Akumulatoru uzlades
ierices
4%

Komercialasierices
15%
Udenraza
parvadasanas Kimiskas riipnicas
automasina Bistamo atkritumu 1% 3%
6% konteineri
2%

Udenradis ka dro$s kurinamais sabiedriba ieies tikai tad, kad -cilveki
nebaidisies to lietot. Eiropas Savieniba, ASV, Kanada u.c. ir izveidotas organizacijas,
kuras péta negadijumus, modele iesp&jamos c€lonus un sekas, izstrada likumus un
standartus, lai tidenraza integréSanas sabiedriba butu drosa.

Krasnu telpas

HYDROGEN SAFETY ASPECTS IN A LABORATORY AND DAILY LIFE

L.Grinberga
Institute of Solid State Physics of University of Latvia

Hydrogen as a side product and raw material in the production is used for a
long time and basic safety regulations are well known already. Although, the
appropriate, well developed and tested safety regulations, laws and terms are
necessary for the successful hydrogen integration in the society as a fuel of daily life.
Therefore the European Union, USA, Canada and other countries have
governmentally supported organizations that are investigating hydrogen incidents,
simulating them and developing hydrogen safety policies.

Pateiciba: L'OREAL LATVIJA ar UNESCO Latvijas Nacionalas komisijas un

Latvijas Zinatgu akadémijas atbalstu par stipendiju Sievietem zinatné, Valsts Pettjumu
programmai materialzinatné€s VPP-05.
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PROTONUS VADOSU POLIMERU MEMBRANU OPTISKO UN SVARSTIBU
SPEKTRU IPATNIBAS

J.Blims*, G.Cikvaidze, G.Vaivars
Latvijas Universitates Cietvielu fizikas institiits;
*LU Fizikas un matemdtikas fakultate

Darba tika izpétitas dazadas riipnieciskas membranas: Nafion® NRE-212
(DuPont, ASV), kuras biezums 50.0 um, perfluoréta s€rskabes poliméra katjonu
apmainas membrana Fumapem® F-14100, kuras biezums 120 pm un anjonu apmainas
membrana Fumasep” FAA, t kuras biezums 130 um (FuMA-Tech GmbH Vicija).
Svaigam un protonétam membranam mériti IS un Ramana spektri, izmantojot Bruker
Equinox 55 FTIR spektrometru un Spex Ramalog Ramana spektrometru ar Ar 1azeru.

Ramana spektrs anjonu apmainas Fumasep® FAA membranai svaiga stavokli
ir vaji izSkirams augstas luminiscences dél, ierosinot ar He-Cd vai ar Ar (514 nm)
lazeru. Neskatoties uz to, péc jonu apmainas procesa sarmaina vidé maksimumi
spektra, klist labi iz8kirami, un O-H svarstibu rajona aptuveni 3000 cm™ paradas
jaunas detalas.

Ievérojamas izmainas IR spektra Fumasep” FAA membranai paradas 3500—
2500 cm’ rajond, kur atrodas O-H svarstibas. Maksimumu interpretacijai un
saistiSanai ar konkrétam molekulam un kimiskajam saitém starp tam izmantota
literatiira un interneta pieejamas datubazes. Daudzi maksimumi svarstibu spektros tika
interpretéti ka membranas ,,mugurkaula” C-F (380-797 cm™ rajona) simetriskas
svarstibas un 1154-1158 cm™ rajona — asimetriskas svarstibas. Membranas struktiiru
stiprina C-F saites caurSujosas C-C un C-O-C saites (joslu maksimumi pie 1297-1374
cm” un (969-989 cm™ attiecigi). Membranas protonu vaditspéju nodrosina kanali,
kuros sulfonéSanas rezultata ir izveidotas C-S un SOj saites, par kuru klatbitni liecina
svarstibu maksimumi 806-812 cm™ un 1058-1059 cm’™' spektra rajonos. Membranam
IR spektra jauni maksimumi atklajas péc protonéSanas procediiras. Jonu raksturs
saiteém, kas saistitas ar protoniem, pec protongSanas procediiram var ierosinat
nekartibu polimeéra struktiira, kas ir jaunu maksimumu paradiSanas un eksistg&joso
maksimumu paplasinasanas c€lonis.

PECULIARITIES IN THE OPTICAL AND VIBRATIONAL SPECTRA OF
POLYMERIC MEMBRANES

J.Blums*, G.Chikvaidze*, G.Vaivars
Institute of Solid State Physics of University of Latvia,
*Faculty of Physics and Mathematics of University of Latvia

Vibration and optical spectra of different commercial (Nafion® NRE-212
(DuPont, USA), Fumapem® F-14100 and Fumasep” FAA from FuMA-Tech GmbH
(Germany) membranes using IR Bruker Equinox 55 FTIR spectrometer and Spex
Ramalog spectrometer with Ar laser. Vibration spectra of virgin and protonated
membranes differ substantial and O-H vibrations appear. Using vibration database, an
interpretation of membranes vibration spectra was made. Back-bone in membrane
structure is formed from C-F and C-C bonds (maximums at 380-797 cm™, 1297-1374
cm™ accordingly), but proton conducting channels was recognized by the presence of
C-S and SO; vibrations at 806-812 cm™ un 1058-1059 cm™ accordingly.
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POLIMERU MEMBRANAS DEGVIELAS SUNAM - SINTEZE UN IPASIBAS

J.Hodakovska
Latvijas Universitates Cietvielu fizikas institiits

Misdienas liela uzmaniba ir pievérsta energétikas problémam, jo to
atrisinasana tuvakaja laika ir viena no prioritatém visa pasaulé. Dabas resursi, uz
kuriem tagad balstas cilvéce, galvenokart ir neatjaunojami un tiem ir ierobezots
daudzums. P&c prognozém So resursu pietiks v€l saméra neilgam laikam — péc
dazadam prognozém jau aptuveni péc 50 gadiem energo-resursu trikums Kklust
ieverojams.

Viens no iesp&jamiem risindjumiem ir izmantot atjaunojamus resursus: saules,
v€ja, Gidens vai augos sakratu energiju. Bet dabit to var ierobezotu laiku (kamér spid
saule, pieméram) un katra regiona tas iespgjas ir savadakas. Tadé] nepiecieSams veids,
ka So energiju sakrat, lai izmantotu vélak vai pardotu. Par vienu no iesp&jam atrisinat
So jautajumu uzskata tGdenraza energétiku, kas Jauj energijas parpalikumus ieguldit
tdenraza razoSanas procesa un péc tam no Udenraza atpaka] dabut energiju,
izmantojot degvielas Siinu. Degvielas Stinas ar poliméru membranam ir popularakais
no degvielu Stnu veidiem. Ta darbojas pie saméra zemam temperatiiram, kas
neparsniedz 200°C, lidz ar to ir iesp&ams tas izmantot portativas ierices, kur
siltumizolacijas iespgjas ir ierobezotas. Viena no svarigdkam problémam ir atrast
poliméru ar pietiekoS$i lielu protonu vaditsp&ju, mazu gazu caurlaidibu, stabilitati
paaugstinatas temperatiiras, un pietiekoSi zemu cenu, lai degvielas S$iina spétu
konkuret ar jau eso$am ieric€m.

POLYMER MEMBRANES FOR FUEL CELLS - SYNTHESIS AND
PROPERTIES

J.Hodakovska
Institute of Solid State Physics of University of Latvia

One of the most important problems for today’s scientists all over the world is
to find a solution for resolving energy crisis. Because most of the resources we use
today are not renewable, so we have only limited amount available. Some of the
prognosis says that after some period of time (approximately 50 years for the most
pessimistic) humankind will face a deficit of resources.

One of the most trivial solutions is to use renewable resources, such as energy
of the sun, wind, water or plants. But in this case one of the major problems is time
limit, when one can get this type of energy, e.g. only when sun is shining, and each
place on Earth has its own possibilities. That’s the reason for developing method,
which allows storing energy either for later use or for sale. As one of the solutions is
hydrogen energy, so Sun, Wind, Water power could be invested in hydrogen
production and from this hydrogen later on one can get energy back, using fuel cells.

Fuel cell with polymer membrane is one of the types of this device. It has
comparably low working temperature, mostly under 200°C, that’s very convenient in
case, when low space or weight needed, so thermal isolation could be a problem. But
one of the most important problems for further developing of such kind of fuel cells is
to find polymer, which will have high proton conductivity, low gas permeability, high
temperature stability and good price, so fuel cell could be competitive with existing
devices and sold in today’s market.
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AUGSTSPRIEGUMA AUGSTFREKVENCES METODE UDENS
ELEKTROLIZEI

M.Vanags, V.Nemcevs, J.Kleperis
Latvijas Universitates Cietvielu fizikas institiits

Darba tiek pétita metode fidens sadaliSanai skabekli un tidenradi, izmantojot
tdens dielektriskas ipasibas, tas ir, paklaujot to augstas frekvences elektriskajam
laukam. Frekvencei ir jabut lielakai par vaji saistito ladinu relaksatora (iidens
molekulu klastera) frekvenci, ta panakot to, ka nepasp€j rasties vadamibas stravas
komponente tidens §tina. P&tot fidens dielektriskas pasibas, ir atrastas divas Sadas
relaksatora frekvences, - viena elektroniski sasniedzamu frekvencu intervala, kas
saistitas ar pasas tidens molekulas svarstibam, un otra - mikrovilnu rajona, kas saistita
ar tUdens molekulas iekSmolekularam svarstibam. Pieliekot Gidens S$iinai elektrisko
lauku ar frekvenci, kas ir lielaka par elektroniski sasniedzamo relaksatora frekvenci,
var novérot sprieguma impulsu amplitiidas pakapenisku palielinaSanos (ieverojot
virknes svarstiba kontiira labumu). Sada veida ir iespgjams daudz vieglak uzlikt tidens
Stinai visu baroSanas spriegumu, un sakara ar to, ka nepaspgj rasties dubultslanis uz
elektrodiem, spriegums katra impulsa pieaugSanas frontes laika tiek pielikts visam
tilpumam starp elektrodiem, nevis tikai uz dubultslana, ka tas ir klasiskas elektrolizes
situacija. Tam vajadzetu krietni palielinat elektrolizes efektivitati, jo misu gadjjuma
intensiva sprieguma impulsiem ir paklauts daudz lielaks tilpums ka klasiskas
elektrolizes gadijuma.

WATER ELECTROLYSIS WITH HIGH VOLTAGE AND HIGH
FREQUENCY METHOD

M.Vanags, V.Nemcevs, J.Kleperis
Institute of Solid State Physics of University of Latvia

Water dielectric properties are used to investigate the method of water splitting
by high frequency electric field. The frequency must be high enough — over to the
characteristic frequency of relaxators of weakly coupled charges (cluster from water
molecules), to prevent the rise of direct current in water cell. From high frequency
impedance spectra we found two characteristic frequencies — one in the reasonable
region of electronic devices (connected with vibrations of water molecule in the
cluster), and second in microwave region, connected with vibrations inside the water
molecules. By applying electric field with frequency above lowest characteristic
value, the step-by-step growth of pulse amplitudes was observed (depending from the
gain (labums?) of circuit). In this case all voltage is applied to water layer between
electrodes, comparing with classical electrolysis, where conductive electrolyte is used
and voltage drops only on an interface electrolyte/electrode, where double layer is
formed. More efficient electrolysis effectivity is expected in our case, because more
water molecules are in volume between electrodes, comparing with number of water
molecules in double layer close to electrode surface in classic electrolysis.
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KODOLREAKCIJAS,
RADIACIJAS FIZIKA UN
HOLOGRAFIJA
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FAZU PAREJU UN KVANTU HAOSA PETIJUMI
BOZONU MIJIEDARBIBAS UN GEOMETRISKAJOS KODOLU MODELOS

J.Proskurins, K.Bavrins, A.Andrejevs, J.Tambergs
Latvijas Universitates Cietvielu fizikas institita Radiacijas fizikas laboratorija

Tika veikta fazu (kodola formas) pareju un kvantu haosa dinamisko kriteriju (vilnu
funkciju entropijas W(i) un bazes stavoklu fragmentacijas platuma k(K)) analize
standarta bozonu mijiedarbibas modeli IBM-1 un geometriskaja triaksiala rotatora
modeli. Fazu pareju gadijuma klasiskas energijas virsma tika apskatita IBM-1 modela
pilnaja versija, kas atkariga no 6 parametriem, izmantojot katastrofu teorijas
formalismu [1] un veltot TpaSu uzmanibu pareju apgabaliem starp IBM-1 dinamisko
simetriju U(5), SU(3), O(6) robezgadijumiem. Bazes stavoklu fragmentaciju platuma
k(K) aprékinos triaksiala rotatora modeli tika atrasts, ka pareju starp miksta (x(K)<I)
un cieta (k(K)>1) haosa gadijumiem korekti var noteikt tikai sakot ar visai augstam
kodola spina vértibam 1>50, kad atbilstoSais bazes stavoklu skaits n>26.

STUDIES OF PHASE TRANSITIONS AND QUANTUM CHAOS
IN THE FRAMEWORK OF INTERACTING BOSON AND GEOMETRICAL
NUCLEAR MODELS

J.Proskurins, K.Bavrins, A.Andrejevs, J. Tambergs
Radiation Physics Laboratory, Institute of Solid State Physics, University of Latvia

Phase (nuclear shape) transitions and quantum chaos dynamical criteria (wave
function entropy W(i) and basis state fragmentation width k(K)) were analyzed in the
frameworks of standard interacting boson model IBM-1 and geometrical triaxial
rotator model. Phase transitions were studied taking a classical energy surface in the
case of complete IBM-1 model version, depending on 6 parameters, and employing
catastrophe theory notions [1]. Especially attention was given to the transition regions
between IBM-1 dynamical symmetry limiting cases U(5), SU(3), O(6). In the
calculations of triaxial rotator model basis state fragmentation width «(K), it was
found that one can determine correctly a transition from soft (k(K)<Il) to hard
(k(K)>1) chaos case only starting with relatively high nuclear spin values [>50 when
corresponding number of basis states n>26.

[1] E.Lopez-Moreno, O.Castanos. Phys.Rev.C 54 (1996) 2374.
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KVANTU MERISANAS STATUSS MUSDIENAS

J.Ruza
Latvijas Universitates Cietvielu fizikas institiita Radiacijas fizikas laboratorija

Darba paradits, ka fon Neimana mérisanas matematiska shéma [1], kura dazadu pieeju
ietvaros tiek uzskatita par kvantu meriSanas problémas analizes neatpemamu
sastavdalu, sava batiba ir fizikali nekorekta. Sis secinajums izriet no fon Neimana
teorijas pamata esoSo konceptudlo pienémumu kritiskas izveértésanas. Proti, ir
nepienemami aprakstit kvantu teorijas ietvaros patiesi makroskopisku objektu; kvantu
Iimen1 neeksisté tads jédziens ka ,,ideals mérjjums”; péc meériSanas akta veikSanas
dotais fizikalais kvantu objekts ir zudis un vairs nav pieejams talaka mériSanas gaita.

ON PRESENT STATUS OF QUANTUM MEASUREMENTS

J.Ruza
Radiation Physics Laboratory, Institute of Solid State Physics, University of Latvia

It is shown, that von Neumann measurement mathematical scheme [1], which is
regarded in various approaches as an integral part of the analysis of quantum
measurement problem, is essentially unphysical. This conclusion follows from the
critical consideration of conceptual assumptions, lying in the foundations of von
Neumann’s theory. Namely, it is unacceptable to describe a truly macroscopical
object within the frameworks of quantum theory; the notion ,,ideal measurement” is
inconsistent at the quantum level; a given physical quantum object, just after the
measurement act, is lost and is not available any more for further measurements.

[1] J.von Neumann. Matematische Grundlagen der Quantenmechanik. Springer,
Berlin (1932).
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13Re KODOLA STRUKTURAS PETIJUMS,
ANALIZEJOT (N,I') REAKCIJAS MERIJUMUS

M.Balodis, J.Bérzins, L.Simonova, V.Bondarenko, T.Krasta (1),
I.Tomandl (2), M.Jentschel, P.Mutti, H.Boerner (3)
(1) Radiacijas Fiz.Lab., LU CFI, Riga,
(2) Kodolpétniecibas inst., Praga, Cehija, (3) ILL, Grenoble, Francija

'®8Re gamma starojuma spektri tiek pétiti, '®’Re mérkos satverot siltuma neitronus.

Gamma gamma sakriSanu eksperimentos Kodolp&tniecibas instittita (Praga) ir mériti
spektri apm. no 60 keV lidz neitrona saites energijai 5800 keV. Spektri 100-800 keV
ir mériti ar precizo GAMSS kristaldifrakcijas spektrometru Grenobl€. Analizgjot
min€tos merfjumus, agrak zinama 188Re zemo energiju limenu shéma [1,2] tiek
butiski papildinata un uzlabota. Galvena limenu shémas interpretacijas metode ir
rotora-divdalinu modelis. Lai aprakstitu zemakas divdaligu rotacijas joslas, lietojam
Nilsona orbitas 5/2+[402], 9/2-[514] (protoniem) un '%-[510], 3/2-{512], 7/2-[503],
9/2-[505] (neitroniem). Sikak apspriezam septinas negativas paribas rotacijas joslas ar
K=1 Iidz 6.

NUCLEAR STRUCTURE STUDY OF *¥Re

ANALYZING (n,y) REACTION MEASUREMENTS

M.Balodis, J.Bérzin$, L.Simonova, V.Bondarenko, T.Krasta (1),
I.Tomandl (2), M.Jentschel, P.Mutti, H.Boerner (3)
(1) Radiation Physics Lab., Inst.of Solid State Physics, Univ.of Latvia,
Riga, (2) Inst.of Nucl.Research, Prague, Czech Rep., (3) ILL, Grenoble, France

Gamma-ray spectra of '"*Re are studied via thermal neutron capture in the '*'Re
targets. Gamma gamma coincidence spectra measured at Nuclear Research Institute
(Prague) are measured from =60 keV, up to the neutron separation energy ~5800 keV.
Single gamma spectra from 100 to 800 keV are measured via the precise crystal
diffraction spectrometer GAMSS at Institute Laue-Langevin, Grenoble. Analysis of
above mentioned measurements has allowed to develop and improve essentially the
carlier known '®*Re low-energy level scheme [1,2]. The scheme is interpretated
employing the rotor-two-particle model.  Nilsson orbits 5/27[402], 9/27[514] (for
protons) and %2 [510],3/27[512], 7/27[503], 9/2°[505] (for neutrons) are used in order
to describe the lowest two-particle rotational bands. Seven negative particle
rotational bands with K=1, 2, 3, 4 and 6 are discussed in more detail.

[1] E.B.Shera et al., Phys.Rev.C6, 537 (1972)
[2] Balraj Singh, Nuclear Data Sheets 95, 387(2002)
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NEPARU-NEPARU KODOLA '"*Re STRUKTURAS INTERPRETACIJA
ROTATORA PLUS DIVU KVAZIDALINU MODELA IETVAROS

A.Jakimovi¢s, T.Krasta, J.Tambergs, M.Balodis

Latvijas Universitates Cietvielu fizikas institita Radiacijas fizikas laboratorija
Darba veikta '®*Re kodola zemiko ierosinato divu kvazidalinu dubletu stavoklu
analize balstoties uz datiem par kaiminu neparu A kodolos novérotajam Nilsona
orbitam. Izmantojot rotatora plus vienas kvazidalinas modela adiabatisko variantu tika
noteiktas Nilsona potenciala parametru veértibas neparu protona Z=75 un neparu
neitrona N=113 stavoklu aprékinam, kas tiks izmantotas turpmakos neparu-neparu
kodola '®*Re modela aprekinos. Atrasts, ka '**Re zemakos (zem 1 MeV ierosindjuma
energijas) divu kvazidalinu dubletus (ar A ticamibu) veido protona orbitas 5/2[402],
9/2[514] un neitrona orbitas 3/2[512], 1/2[510], 9/2[505], 7/2[503], ka ar1 nav izslégta
iesp&ja noverot (ar B ticamibu) protona orbitas 1/2[411], 7/2[404] un neitronu orbitu
11/2[615]. Augstakas ticamibas orbitu savstarp€jas kombinacijas veido 4 negativas un
4 pozitivas paribas divu kvazidalinu dubletu stavoklu rotacijas joslu parus. No §im
kombinacijam tika izdalita 6 negativas paribas joslu sistéma ar K™=17,17,272",3"4",
kuras stavokli ir saistiti ar Koriolisa un valences nuklonu atlikuma mijiedarbibu. Sis
sisttmas Hamiltonians tika uzdots izmantojot efektivo matricu elementu metodi un
diagonalizéts 1idz kodola spina vértibai I=6. legttas teorctiskas ierosinato Itmenu
energijas var palidzét '®Re eksperimentalo datu analizg, kas tika iegiti (n,y) reakcijas
mérfjumos ILL (Grenoble).

STRUCTURE OF THE ODD-ODD NUCLEUS '*Re IN THE FRAMEWORK
OF THE ROTOR PLUS TWO-QUASIPARTICLES MODEL

A.Jakimovi€s, T.Krasta, J.Tambergs, M.Balodis
Radiation Physics Laboratory , Solid State Physics Institute, University of Latvia

The lowest excited two-quasiparticle doublet states of '®*Re nucleus have been
analyzed on the basis of data about Nilsson orbits observed in neighbour odd A
nuclei. The adiabatic version of the rotor plus one-quasiparticle model was used to
determine the Nilsson potential parameter values in the case of Z=75 proton and
N=113 neutron states, which would be used further for the odd-odd nucleus 188Re
model calculations. It was determined that the lowest (below 1 MeV excitation
energy) '®Re two-quasiparticle doublets (with A confidence level) are formed by
proton orbits 5/2[402], 9/2[514] and neutron orbits 3/2[512], 1/2[510], 9/2[505],
7/2[503], though one can not exclude a possibility to observe (with a B confidence
level) proton orbits 1/2[411], 7/2[404] and neutron orbit 11/2[615]. The combinations
of highest confidence orbits form rotational band pairs of 4 negative and 4 positive
parity two-quasiparticle doublet states. A system of 6 negative parity bands with
K™=1,17,27,2",3",4" , interacting via Coriolis and valence particle residual terms, has
been extracted from these combinations. The model Hamiltonian of this system was
presented using effective matrix element method and diagonalized up to the nuclear
spin value I=6. Obtained theoretical excited level energies can help to analyze the
experiemtal '88Re data, obtained in (n,y) reaction measurements in ILL (Grenoble).
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SKIDRAS SCINTILACIJAS SPEKTROMETRIJAS PIELIETOJUMS
TRITIJA NOTEIKSANA APKARTEJA VIDE

D. Riekstina, O. Véveris
Latvijas Universitates Cietvielu fizikas institiits

Radiacijas fizikas laboratorija tritija analize tidens paraugos tiek veikta jau ilgaku
laika periodu, izmantojot §kidras scintilacijas spektrometru Packard TriCarb 2100 un
scintilatoru OptiPhase ,,HiSafe3. Udens paraugi pirms analizes tiek paklauti lénai
divkarsai destilacijai. So analtzu mérkis:

1) Regulara tritija kontrole gruntstidenos ap potenciali bistamiem objektiem: Salaspils
kodolreaktoru un radioaktivo atkritumu glabatuvi ,,Radons”. Atseviskos paraugos no
kontroles urbumiem, kuri izvietoti ap Siem objektiem konstat€ta paaugstinata tritija
koncentracija, kura pa gadiem periodiski mainas;

2) Dzerama tdens kontrole, kas aktualizgjas péc 2003.g. lidz ar ES direktivas 98/83
par dzerama tdens kvalitati ievieSanu Latvija. Saskana ar to tritijja koncentracija
dzeramaja tident nedrikst parsniegt 100 Bg/l. Miisu darba, izanaliz€jot vairak ka 80
tdens paraugu, konstatéts, ka lielakai dalai paraugu tritija koncentracija neparsniedz
minimalo noteikSanas robezu, bet neviena nav lielaka par 10 Bq/l;

3) Petijumi par tritija difiiziju no betona, kura pagatavoSana izmantoja tritiju saturosu
ideni. Sada veida var efektivi veikt §7 radioaktiva tidens izolaciju un ta uzglabasanu
l1dz laikam, kad tas vairs nav bistams apkart&jai videi un cilvékiem.

APPLYING OF LIQUID SCINTILLATION SPECTROMETRY IN TRITIUM
ANALYSIS IN ENVIRONMENT

0. Veveris, D. Riekstina
Institute of Solid State Physics, University of Latvia

In the Laboratory of Radiation Physics there has been performed the tritium analysis
in water samples by using the liquid scintillation spectrometer Packard TricaCarb
2100 and scintillation liquid OptiPhase “ HiSafe “3 for a long time period.
Preliminary to the analysis water samples were being subjugated to the slow double
distillation process. The final aims of these analyses were:

1) Regular tritium control in ground water around the potentially dangerous objects as
the decomissing Salaspils nuclear reactor and the radioactive waste repository
“Radon”. In particular control bores located around these objects there were detected
the elevated tritium content which changes periodically over years;

2) Controlling of drinking water. In conformity with EU directive 98/83 the tritium
concentration in drinking water doesn’t exceed 100Bg/l. We have analyzed more than
80 probes from various regions of Latvia and established that in most samples the
tritium concentration is MDL, and it never exceeds 10 Bqg/l.;

3) Investigations on the tritium diffusion from concrete containing the tritium water.
In this way we can isolate the radioactive water and preserve it till the concentration
of radioactivity is less than the acceptable level.
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MANUSKRIPTS GRAMATAI "LU FIZIKAS INSTITUTS (1919-1944) UN TA
SAGATAVOTIE FIZIKI”

J. Jansons
Latvijas Universitates Cietvielu fizikas institiits

Darbs veltits fizikas ka macibu priekSmeta un zinatnes attistibai LU tas
pastavéSanas pirmajos 25 gados. Tad Matematikas un dabas zinatnes fakultates
sastava tika izveidots un darbojas Fizikas instittts ka katedras un zinatniska institiita
apvienojums. Ta darbinieki macija fiziku studentiem seSas LU fakultates, ka ari
sagatavoja jaunus fizikus ar magistra gradu. Pateicoties tam Universitates sastava
vargja izveidot jaunu Fizikas un matematikas fakultati un vairakus zinatniski
pétnieciskos instititus. Rezultata fizika tagad ir kluvusi par vienu no vadoSajam
zinatnes nozarém Latvija.

Manuskripts balstits uz autora peédéjo desmit gadu laika publicétajiem darbiem
par Fizikas institita attistibas posmiem un ta fiziku biografijam sakara ar vinu
jubilejam. Fiziku biografijam ir pievienoti vingu publikaciju saraksti. Gramatu
paredzets ilustrét ar vairak par 100 fotoatt€liem.

MANUSCRIPT OF THE BOOK ”PHYSICS INSTITUTE OF LATVIA
UNIVERSITY (1919-1944) AND ITS GRADUATES”

J. Jansons
Institute of Solid State Physics, University of Latvia

The work is devoted to the development of physics as a discipline and as a
science at the University of Latvia in the first twenty-five years of its existence. The
Physics Institute developed in the framework of the Faculty of Mathematics and
Natural Sciences as a joint effort of the chair and a scientific institution. Its members
taught physics in six LU faculties as well as prepared a new generation of scientists
with the MSc degree in physics. This resulted in the foundation of a new faculty, the
Faculty of Physics and Mathematics, and a number of research institutions. In
consequence, physics is now one of the leading branches of science in Latvia.

The manuscript is based on the author’s publications of the last ten years
dealing with the stages of the growth and development of Physics Institute as well as
the biographies of its members — with the lists of their scientific publications inclusive
— on the occasion of their full anniversaries. The book will contain more than one
hundred photographs.
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GAISMAS UN MIKSTO MATERIALU MIJIEDARBIBA

J. Teteris
Latvijas Universitates Cietvielu fizikas institiits

Darba tika apskatita lazera gaismas stara ar lielu intensitates gradientu
mijiedarbiba ar mikstajiem materialiem (amorfas organisko poliméru un amorfo
halkogenidu plévites, Skidrumi). Intensivas gaismas iespaida tiek noverota masas
parnese, t.i. reljefa veidoSanas uz materiala virsmas. Tiek apskatita §is paradibas
izmantoSanas iesp&jas nanotehnologijas, kimija un citur.

AN INTERA INTERACTION BETWEEN LIGHT AND SOFT MATERIALS

J. Teteris
Institute of Solid State Physics, 8 Kengaraga Str., Riga, LV-1063, Latvia

In this report an interaction between laser light beam with high intensity gradient
and soft materials (amorphous organic polymer and amorphous chalcogenide films,
liquids) was studied. Under intensive illumination the formation of relief structures on
the material surface due to mass transport was observed. The possibility to apply this
phenomenon in nanotechnologies, chemistry and other branches has been discussed.
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OPTISKAIS IERAKSTS HALKOGENIDU UN ORGANISKO
POLIMERU KOMPOZITOS

A.Gerbreders un J.Teteris
Latvijas Universitates Cietvielu fizikas institiits

Saja darba tiek aprakstita poliméra-halkogenidu kompozitu planu kartinu
iegtiSanas metode, ka ar1 izpétitas So materialu optiskas ipasibas un holografiska
ieraksta Tpatnibas.

Kompozitu planas kartinas tika iegtitas no arséna sulfida un poliméra Disperbyk-
161 (razots BYK-Chemie GmbH) $kiduma organiskaja $kidinataja. Skidums tika
uznests uz polimetilmetakrilata un stikla pamatném ar dazadu slanu biezumu, Zusana
notika istabas temperatiira. Arséna sulfida un poliméra attieciba bija 30 + 70, 40 + 60
un 50 + 50 (mas. %).

Holografiskie difrakcijas rezgi tika ierakstiti ar vilpu garumiem 532, 442 un 325
nm, rakstiSanas laika meérot transmisijas un refleksijas difrakcijas efektivitati ar
lazeriem 675, 405 un 325 nm. Tika izpétita difrakcijas efektivitate atkariba no
ekspozicijas un staru polarizacijas. Difrakcijas rezgu profils tika analizéts ar AFM
palidzibu.

OPTICAL RECORDING ON CHALCOGENIDE AND ORGANIC
POLYMER COMPOSITES

A.Gerbreders and J.Teteris
Institute of Solid State Physics, 8 Kengaraga Str., Riga, LV-1063, Latvia

The method for preparation of thin polymer-chalcohenide composite films is
described, and some features of photoinduced changes of optical properties and
holographic recording of these materials are studied.

Films of composite were obtained from solution of arsenic sulphide and polymer
«Disperbyk» (produced by BYK-Chemie GmbH) in organic solvents. The solution
was spread on polymethylmetacrylate and glass substrates and dried at room
temperature. The dry film thickness was different, correlation of arsenic sulphide and
polymer in films was according to (in weight. %) 30 + 70, 40 + 60 and 50 + 50.

The photoinduced changes of optical reflection and transmission of the films
was observed. The holographic recording of diffraction gratings was performed by
laser lines of 532, 442 and 325 nm. During recording the diffraction efficiency of
holographic recording was measured simultaneously in transmission (675 nm) and
reflection (405 or 325 nm) mode. The influence of laser beam intensity and
polarization state on recording process was studied. The profile of the gratings was
analyzed by AFM microscope.
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HOLOGRAMMU PASPASTIPRINASANAS As-S-Se KARTINAS

M.Reinfelde, J.Teteris
Latvijas Universitates Cietvielu Fizikas Institiits

Dotaja darba tick apkopoti rezultati, kas ieghti pétot holografiska rezga
paspastiprinasanos As-S-Se kartinas. Holografiskais rezgis ar periodu A ierakstits ar
He-Ne lazeru A,=0,632um lidz difrakcijas efektivitatei o - 0,1%<no<10% un p&c
tam pétita difrakcijas efektivitates izmainu atkariba - paSpastiprinasanas &=n(t)/mo -
rezgi gaismojot ar vienu no ieraksta izmantotajiem stariem. Pétita & atkariba no rezga
perioda A, sakuma difrakcijas efektivitates mo, gaismas polarizacijas, ka ari no
nolaso$a vilna garuma un kriSanas lenka.

HOLOGRAPHIC SELF-ENHANCEMENT IN As-S-Se FILMS

M.Reinfelde, J.Teteris
Institute of Solid State Physics, University of Latvia

The presented work summarize results of holographic self-enhancement (SE)
phenomena in thin As-S-Se film. Holograms was recorded up to diffraction
efficiencies 0,1%<n¢<10% at He-Ne laser wave-light A,=0,632um. One beam light
influence on diffraction efficiency of recorded grating - self-enhancement of
hologram &=n(t)/no was studied. These studies involve SE dependence on grating
period A, beginning diffraction efficiencies 1, light polarisation, as well as recording
wave light and direction.
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VIRSMAS RELJEFA HOLOGRAFISKO REZGU
TIESAIS IERAKSTS As,S; AMORFAS KARTINAS

U.Gertners un J.Teteris
Latvijas Universitates Cietvielu fizikas institiits

Virsmas-reljefa holografisko elementu izgatavosana galveno lomu spélé
fotorezists. Kimisko 1pasibu izmainas rezista materiala gaismas vai e-starojuma
ietekmé dod iesp€ju veikt virsmas reljefa strukturéSanu ar ,slapjo” vai ,,sauso”
kodinaSanu. Tatad process sastav no divam stadijam: ieraksts un ta attistiSana kodinot.
Pedgja laika daudzos organiskos un neorganiskos materialos tiek veikti pétijumi par
tieSu reljefa veidoSanos staroSanas procesa laika ar gaismu vai e-starojumu. Tas ir ]oti
vilino$i no praktiskas pielietoSanas viedokla, jo dod iesp€&ju vienkarSot virsmas-reljefa
veidosanas tehnologiju.

Darba tika pétits virsmas-reljefa veidosanas process holografiska ieraksta laika
amorfas As-S kartinas. Tika pétita kartinu biezuma (0.5-10um), lazera vilpa garuma
(405nm<A<650nm) un starojuma intensitates ietekme uz reljefa veidosanas procesu.
Ar A/2 plaksnites palidzibu tiek apskatits §1 procesa atgriezeniskums. Ka ar1 tiek
apskatiti iespgjamie virsmas-reljefa veidoSanas modeli uz fotoinducéto plastiskuma
bazes.

DIRECT HOLOGRAPHIC RECORDING OF SURFACE-RELIEF
GRATING ON AMORPHOUS As;S3; FILMS

U.Gertners and J.Teteris
Institute of Solid State Physics, 8 Kengaraga Str., Riga, LV-1063, Latvia

The key element for the production of surface-relief holographic optical elements is
photoresist. The changes of the chemical properties induced in resist material by light
or e-beam exposure enable the surface-relief structuring by wet or dry etching. This
process includes two steps: the recording and development by etching. Recently a
number of organic and inorganic materials have been studied for direct surface-relief
formation during the exposure process by a light or e-beam. It is very promising for
practical application enabling the possibility to simplify the surface-relief formation
technology.

In this report the study of direct holographic recording of the surface-relief
gratings on amorphous As-S films has been presented. The influence of the film
thickness (0.5-10um), laser wavelength (405nm<A<650nm) and light intensity were
studied. By using A/2 wave plates we can check reversibility of this process. Also the
mechanism of the direct recording of surface-relief on amorphous chalcogenide films
based on the photoinduced plasticity has been discussed.
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FOTOINDUCETIE PROCESI SISTEMA METALS-SELENS

E.Sledevskis'?, Vj.Gerbreders', V.Kolbjonoks', J.Teteris’, A.Gulbis’
!Inovativas mikroskopijas centrs, Daugavpils Universitate
’Latvias Universitates Cietvielu fizikas institiits
3 Elektronikas un telekomunikdciju fakultdte, Rigas Tehniska Universitate

Apskatiti otras harmonikas generacijas procesi ierosinot sisttmu seléns-metals (Ga,
Sb, Bi, Zn, In) ar pikosekunzu starojumu (0,8ps, 80MHz) 800 — 1040 nm vilpu diapazona.
Eksperimentu veica/ izmantojot konfokalo mikroskopu LEICA TCS SPS5, kura tika ievadits
lazera Chameleon Ultra (200fs, 80MHz) pikosekunzu starojums.

Sisttmu seléns-metals ieguva pakapeniski termiski uzputinot vakuuma selénu un
metalu uz stikla pamatnes. Atkariba no pamatnes temperatiiras seléna kartinas ieguva amorfa
vai kristaliska stavoklT.

Seléna-metala amorfo struktiiru kristalizéja gan iedarbojoties ar lazera starojumu
(458, 488, 514, 633 nm) gan ari atlaidinot inerta vidé 80°C temperatira. Tika noteikta
strukttiru fotojutiba atkariba no apstarota vilna intensitates un vilpa garuma.

Otras harmonikas generacija tiek nov@rota kristaliskas strukttras. Noteikta otras
harmonikas intensitates atkariba no ierosino$a starojuma intensitates dazadiem metaliem.
Pétijamam struktiiram iegitas ierosinato ladinu nes€ju dzives ilguma vertibas.

PHOTOINDUCED PROCESSES IN SELENIUM-METAL STRUCTURES

E.Sledevskis'?, Vj.Gerbreders', V.Kolbjonoks', J.Teteris’, A.Gulbis’
!Innovation Centre of Microscopy, Daugavpils University
*Institute of Solid State Physics, University of Latvia
Faculty of Electronics and Telecommunications, Riga Technical University

The article examines the processes of second harmonic generation when selenium-
metal (Ga, Sb, Bi, Zn, In) film structures are illuminated by picosecond radiation (0,8ps,
80MHz) at wavelength 800 — 1040 nm. The experiment was conducted with the assistance of
confocal microscope LEICA TCS SP5 where the picosecond radiation from laser Chameleon
Ultra (200 fs, 80 MHz) was injected.

Selenium-metal structures were obtained by successive thermal evaporation of
selenium and metal onto the glass substrate in vacuum. The obtained selenium films were
either in amorphous or crystalline state depending on the temperature of the substrate.

The amorphous selenium-metal structure was crystallised either by laser irradiation
(458, 488, 514, 633 nm) or by annealing in inert atmosphere at temperature 80°C. A
photosensitivity of structures in question was then determined as functions of intensity and
wavelength of the incident radiation.

The second harmonic generation was observed only in crystalline structures. The
intensity of second harmonic versus intensity of exciting radiation was determined for
different metals used in experiments. The lifetime of excited carriers in the structures under
observation also was estimated.
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VILNU FRONTES INVERSIJA LiNbO;:Cu KRISTALOS

A.Ozols', M.Reinfelde’
'Rigas Tehniskas Universitates Tehniskas fizikas institiits
’Latvijas Universitates Cietvielu fizikas institiits

Eksperimentali izpétits holografiskais ieraksts vilnu frontes inversijas (VFI)
geometrija LiNbO;:Cu kristalos ar He-Ne lazeru (633 nm) pie interferences ainas
kontrasta M=0.7-0.8 atkariba no rezga perioda A= 0.63-10 um un kristala
orientacijas.Parastas VFI gadijuma pie A= lum tika sasniegta maksimala VFI
efektivitate p,.—37% un tai atbilstosa ieraksta energija Hy., = 2.5 J/(cmz%). VFI
efektivitate ir jitami lielaka neka a-As-S-Se kartinas misu ieprieks€jos eksperimentos
( 2.3%). Ta ir atkariga arT no kristala orientacijas. VFI efektivitates atkaribu no rezga
perioda un orientacijas var izskaidrot ar fotoelektronu difuziju un fotogalvanisko
efektu. Pretgji parastajam holografisko rezgu ierakstam, kur labakie rezultati tiek
sasniegti pie M=1, VFI gadijuma tad rezultati klust sliktaki (labakie — p= 8%, H=10.7
J/(cm®%)), kas ir saistits ar VFI shémas Tpatnibam.

Tika izpétitas ar1 divas neparastas VFI shémas — ar aizsegtu objekta staru
(AOS) un ar aizsegtu atbalsta staru (AAS). AOS gadijuma tika sasniegta negaiditi
laba efektivitate (1dz pua=27%, Hpe=7.4 J/(cm*%)).AAS gadijuma parsteidzosa ir
pati invertéta signala eksistence, ko , iesp&jams, nosaka Evalda-Ozena teoréma.

WAVFRONT INVERSION IN IN LiNbOj3 :Cu CRYSTALS

A.Ozols', M.Reinfelde’
! Institute of Technical Physics, Riga Technical University

? Institute of Solid State Physics, University of Latvia

Holographic recording by He-Ne laser (633 nm) in LiNbOs:Cu crystals has
been experimentally studied in wavefront inversion geometry depending on the
grating period /A= 0.63-10 pm and the orientation of crystal. The visibility , M, of
the interference fringes was in the range of 0.7-0.8. In the case of usual wavefront
inversion geometry the maximum inversion efficiency pm,,=37%  with the
corresponding specific recording energy Hya = 2.5 J/(cm’%) was achieved at A=
Ium. The highest pyu. value of 2.3% found in our previous experiments with As-S-
Se films was considerably lower. The effect of grating period and crystal orientation
on the wavefront inversion efficiency can be explained by the diffusion of
photoexcited electrons and by photogalvanic effect. Contrary to the usual
holographic grating recording when M=l is optimal, in the case of wavefront
inversion geometry the results then were worse ( the best were p= 8%, H=10.7
J/(cm®%)).

Two unusual holographic recording layouts in wavefront inversion geometry
were studied as well: 1) the layout with a blocked object beam (BOB); 2) the layout
with a blocked reference beam (BRB). In the BOB case the efficiency was
unexpectedly high (up to puu=27%, Hnax=7.4 J/(cmz%)). In the BRB case the very
existence of the inverted signal is surprising which, probably, is due to the Ewald-
Oseen theorem.
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VIRSMAS RELJEFA VEIDOSANAS ORGANISKOS UN NEORGANISKOS
POLIMEROS AR UV HOLOGRAFIJU

J. Aleksejeva, J. Teteris, E. Laizane
Latvijas Universitates Cietvielu fizikas institiits

Tika pétits virsmas reljefa holografisko rezgu ieraksts ar 325nm vilpa garumu
PMMA, PMMA+15% azobenzola, As,S; Kkartinas atkariba no ierakstoSo staru
polarizacijas. Difrakcijas efektivitate (DE) As-S kartinas tika nolasita ar vilna garumu
637 nm. Labaki rezultati tika iegtti transmisijas reZima ar horizontalo polarizaciju,
DE sasniedza 0,14%. Izslédzot nolasoSo staru un mérot refleksija rezima 325nm
difragéto staru, DE sasniedza 0,2%.

Tika veikts virsmas reljefa rezgu ieraksts PMMA+15%azobenzola un PMMA
savienojumos atkariba no polarizacijas ar nolasot difrakcijas efektivitati refleksijas
rezima ar vilpu garumu 405nm. Labaki rezultati tika iegiti tira PMMA.

Tika paradita ieraksta procesa reversivitate, veicot optisko ierakstu, ta dz€Sanu
ar gaismu un sekojosu jaunu ierakstu. Virsmas reljefa profils tika analizeéts ar ASM.

SURFACE RELIEF FORMATION IN ORGANIC AND INORGANIC
POLYMERS BY UV HOLOGRAPHY

J. Aleksejeva, J. Teteris, E.Laizane
Institute of Solid State Physics, University of Latvia

The formation of surface relief holographic gratings in PMMA, PMMA doped
with 15% azobenzine and amorphous chalcogenide As,Ss; films was studied by 325
nm holography. The strong influence of recording beam polarization state on surface
relief formation was shown. The diffraction efficiency (DE) in As-S films was
measured by light 637 nm.

The effective formation of the surface relief gratings in poor PMMA films was
observed. The structure of the profile was analyzed by AFM. The reversivity of the
recording process was shown.
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DIGITALAS PEDAGOGIJAS JAUNAS IESPEJAS MUZIZGLITIBAS
KONTEKSTA

U.Kanders, J.Klavins
Latvijas Universitates Cietvielu fizikas institiits

Digitala pedagogija ka e-studiju viens no paveidiem ar uzsvaru uz akadémisko
zinaSanu automatisku novértéSanu. Studiju procesa dizain€taji izstrada akadémisko
zinaSanu Iimena noteikSanai nepiecieSamos instrumentus, kurus studiju kursa
klausitaji pasi izmanto sava zinaSanu Iimena noteikSanai. Augstakas izglitibas formula
(3+2)-gadi nevar nodroSinat SK klausitajiem nepiecieSamo profesionalo kompetencu
apgusanu tik 1sa laika perioda. Turklat Informacijas sabiedribas apstaklos profesiju
ilgmiiziba sarukusi uz 5-10 gadiem. Situacija darba tirgli mainas tik strauji, ka
tradicionalas izglitibas metodes nevar izsekot darba tirgu dinamikai un apmierinat
strauji mainigas prasibas. Pedagogijas profesionali ar ceribam raugas uz digitalo
pedagogiju muzizglitibas konteksta. Faktiski jauna veida tiek atdzivinata sen zinama
patiesiba ,,Miizu dzivo, miizu macies”.
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INERCOIDA KUSTIBAS PETIJUMI

G.Malin§, A.Andrejevs, J.Tambergs
Latvijas Universitates Cietvielu fizikas institiita
Radiacijas fizikas laboratorija

Kops 1970-to gadu sakuma joprojam turpinas diskusijas par iesp&ju slégtas izol€tas
mehaniskas sist€tmas masas centram parvietoties translacijas kustiba tikai uz tas
ieksgjo speku reékina. Eksisté dazadas mehaniskas ierices — ta sauktie inercoidi, kuri
Skietami liecina par $ada fenomena esamibu. Vairums zinatnieku uzskata [1], ka
inercoida kustibu var izskaidrot no klasiskas mehanikas viedokla, bet dazi
eksperimentalu pétijumu un teorétiskas analizes rezultata ir nonakusi pie secinajuma
[2], ka te mums ir dariSana ar jauniem fizikaliem laukiem un to raditiem
mijiedarbibas spekiem. Lai izpétitu So fenomenu, tika uzbtvets darbojoSs inercoida
modelis un ar to tika veikta virkne eksperimentu, kas lauj kvalitativi spriest par §is
paradibas c€loniem.

STUDY OF INERTIOID MOTION

G.Malin§, A.Andrejevs, J.Tambergs
Radiation Physics Laboratory,
Institute of Solid State Physics, University of Latvia

Since the beginning of 1970-ties, the discussions are going on about a possibility of
the translational motion of the center of mass of an isolated mechanical system, which
would be due to its internal forces only. There are various mechanical constructions —
the so called inertioids, which seem to indicate the existence of such a phenomenon.
Most scientists believe [1], that the motion of an inertioid can be explained within the
frameworks of classical mechanics, while others, basing on the results of experimental
studies and theoretical analysis, made conclusion [2], that here one needs new
physical fields and corresponding interaction forces. In order to study this
phenomenon, a functioning inertioid model has been built and subjected to a number
of experiments, which allow one to assess qualitatively the causes of observed
motion.

[1] E.JLTapynun. BnusHue TpeHus Ha [JBWKeHUe uHepuoupga. Illepmckuii
rocyaapcTBeHHbIll yHHUBepcuTeT. COopHUK «IIpoOiaemMbl MEXaHMKH M YIPaBJICHUS.
Henuneiinbie nunamudeckue cucteMbl.» Beim. 28 (1996), ctp. 195-223.

[2] TIM.IunoB. Teopuss ¢usnyeckoro Bakyyma. Teopusi, B3KCHEpUMEHTHl U
TEeXHOJIOIMH. M3maHue BTOpOe, MCIPABIEHHOE M AOmNoJHEHHoe. Mocksa, «Haykay,
1997.
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MEMBRANAS ELEKTRODU SASTAVDALAS (MEA) PRAKTISKAS
REALIZACIJAS PIEMERI UN IEGUSTAMAS JAUDAS ANALIZE

J.Zalans*, J.Vinklers*, J.Kleperis, B.Sl,(éle**
Latvijas Universitates Cietvielu fizikas institits;
*Rigas Francu liceja 12. klases audzékni,

** Rigas Francu liceja fizikas skolotaja

Par degvielas Stinas kodolu uzskata membranas-elektrodu paketi (MEP), kuras pamata
ir plana poliméru membrana, kas no abam pusém parklata ar elektrodiem, kas satur
katalizatoru. Lai laboratorijas apstaklos izveidotu darbojosos degvielas Stnu, bija
javeic vairaki secigi eksperimenti, kuros tika sagatavotas degvielas S$iinas
komponentes. Pirmaja eksperimenta tika izmantota Nafion (tetrafluoretiléna (teflona)
kopolimérs) membrana ar izmériem 24*26mm. Lai aktiv€tu protonu vaditsp&ju,
membrana tika mércéta 10% tdenraza peroksida un 1M sérskabé pie 80 °C, ka arl
skalota dejonizeta fideni. Otraja eksperimenta tika sagatavota t.s. katalizatora tinte, ko
veido 10% Nafion Skidums @iden1 un lodiSu dzirnavas sasmalcinats ogles pulveris, ka
arm ar Pt/Ru parklats ogles pulveris, maisits ar magné&tisko maisitaju 2-3 dienas.
TreSaja eksperimenta katalizatora tinte tika uznesta uz ogles auduma gabaliniem
(izméri 20*20 mm), zaveta, 3-4 reizes atkartojot §is operacijas. Tad ar katalizatora
tinti piesiicinatie ogles auduma gabali tika novietoti uz izmercétds membranas un
saspiesti karstaja presé (sildot lidz +130 °C). Pedgja eksperimenta iegiita MEP tika
ievietota degvielas Stinas korpusa, lai izméritu tas elektriskos parametrus pie dazadam
tdenraza plismam. Tabula ir apkopoti mérjjumu rezultati pie efektiva sprieguma
vertibas, tas ir spriegums, kur$ par 0.7 atSkiras no sprieguma V,, kads ir uz degvielas
$inas bez-slodzes apstak]os un tidenraza plismas 30 cm’/min.

Fuel cell type Cut-off Voltage | Currenton 1 | Obtained power
0.7*%V, cm? from 1 cm’

Commercial Fuel cell 483 mV 23 mA 11 mW
Commercial methanol Fuel cell 398 mV 20 mA 8 mW

Self made Fuel cell using simple 495 mV 20 mA 10 mW
carbon catalyst

Self made Fuel cell using carbon 395 mV 155 mA 61 mW
catalyst coated with Pt/Ru

PRACTICAL DEMONSTRATION OF MEMBRANE ELECTRODE
ASSEMBLY MEA AND ATTAINABLE POWER.

J.Zalans*, J.Vinklers*, J.Kleperis, B.Skele**
Institute of Solid State Physics of University of Latvia,
*Riga France Lyceum, students of 12th class,

** Riga France Lyceum, teacher of physics

The core of the solid state electrochemical reactor consists of a Membrane
Electrode Assembly (MEA). It is shown that MEA can be obtained in simple
laboratory if only appropriate proton conducting membrane and catalyst powder are
available. We made two different MEA — one using only carbon powder (grinded in
ball mills) as catalyst, and second — using carbon coated with Pt/Ru as catalyst. Power
measurements (showed in Table) indicated that self-made fuel celli s more efficient as
commercial one.
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VADITSPEJAS MERISANAS METODIKA UN REZULTATI PROTONUS
VADOSAM POLIMERU MEMBRANAM

D.Bravers*, J.Kleperis, L.Grinberga, G.Vaivars
Latvijas Universitates Cietvielu fizikas institiits;
*LU Fizikas un matematikas fakultate

Protonus vadoSu membranu vaditsp&ja tika noteikta, izmantojot BekkTech
LLC testa Stinu. Vaditspgja tika noteikta ar lidzstravas Cetru elektrodu metodi, kur divi
malgjie elektrodi nodroSina méramajam paraugam stravu, bet otri divi, kas atrodas
parauga otra pusé tuvak parauga centram, méra sprieguma kritumu, kur§ var rasties
tikai gadijuma, ja pa parauga tilpumu notiek ladinu parnese. Ta ka meéramajos
paraugos — membranas — vadamibu nosaka tikai protoni, tad pielietota metode lauj
noteikt jonu vadamibu. Mgéritas tika membranas izejas stavoklT un protonéta stavokli.
ProtonéSana tika veikta, izturot membranas 1 stundu pie +80 °C 1M sérskabé
(F14100, F-950), 10% H20, (N-115, N-117), vai 1M NaOH (24h, istabas temperatiira
— membrana FAA). P&éc protonéSanas visas membranas 1 stundu tika turétas 80 °C
karsta fideni, un péc tam 2h mazgatas tira dejonizeta tideni pie istabas temperatiiras.
Merisana tika veikta pie istabas temperatiiras, gaisu visu laiku mitrinot. JapiezZimé, ka
pretestiba gan izejas, gan protonétam membranam nebija atkariga no tdenraza
klatbiitnes gaisa. Savukart, sausa atmosfeéra nebija iesp&jams veikt pretestibas
meérijjumus nevienai membranai — ne izejas, ne protonétam. Vaditspé&ja tika aprékinata
pretestibas realajai dalai, izmantojot formulu, kas ietver testa Stinas un membranas
geometriskos parametrus. Iegitie rezultati rada, ka izejas stavokli visam membranam
strauji kritas vaditsp€ja pie zemam frekvencem, tas ir, pie lidzstravas. No izméritajiem
materialiem, vislielaka vaditsp&ja ir DuPont firmas Nafion membranai N-117.
Kompleksas pretestibas mérijjumi membranam tika veikti frekvencu intervala no 10
mHz Iidz 100 kHz ar 10 mV lielu mainstravas mérsignalu.

CONDUCTIVITY MEASUREMENT METHODOLOGY AND RESULTS OF
PROTON CONDUCTING MEMBRANES

D.Bruvers*, J.Kleperis, L.Grinberga, G.Vaivars
Institute of Solid State Physics of University of Latvia,
*Faculty of Physics and Mathematics of University of Latvia

Conductivity of proton conducting membranes was estimated, using BekkTech
LLC test cell. Measurements were made in 4 probe technology, were two electrodes
on sample edges was used to put current flow through the sample, but two another
electrodes were situated closer to the sample center but on opposite side. Next Nafion
membranes from DuPont (USA) and FumaPem (Germany) were measured: N-115, N-
117, F14100, F-950, FAA in virgin and protonated states. Only wet atmosphere
provided satisfactory results, but the presence of hydrogen didn’t affect conductivity
results. From all membranes tested in BekkTech cell, the Nafion membrane N-117
(DuPont, USA) showed higher conductivity.
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MAGNETISKA LAUKA IESPAIDS UZ UDENS ELEKTROLIZI
CILINDRISKU ELEKTRODU SUNA

A.Apals*, M.Vanags
Latvijas Universitates Cietvielu fizikas institiits;
*LU Fizikas un matematikas fakultate

Ripnieciskie elektrolizi, kuri pamata darbojas uz sarma elektrolitiem, pateré
loti lielas jaudas. Lai Gidenraza energétiku padaritu perspektivaku, nepiecieSami
drosaki un mazjaudigaki elektrolizeri, pieméram, lidzigi ka uz protonu apmainas
membranam (pedgjie turpreti ir loti dargi, jo izmanto Nafion membranas un Ru
saturoSus katalizatorus). Miusu darba ir analiz€ta ideja, samazinat elektrolizes
procesam nepiecieSamo jaudu, izmantojot magnétisko lauku. Ja elektrolizes procesa
strava plust perpendikulari magnétiskajam laukam, Lorenca speka ietekmé rodas
inducétas plusmas elektrolita, kas piespiez elektrolizes gazes burbulu atraku
atrauSanos no elektrodu virsmas, palielinot elektrolizes procesa efektivitati. Veikti
mérjjumi dazados elektrolitos un destiléta tideni, izmantojot gan pastavigu, gan
mainigu magnétisko lauku. Paradits, ka magnétiska lauka klatbiitne samazina efektivo
elektrolizes spriegumu, nemainot stravas blivumu. Turklat skabekla elektroda
virspriegums tiek ietekméts vairak ka tidenraza elektroda virsspriegums. Piedavats
skaidrojums iegtitajiem rezultatiem.

INFLUENCE OF MAGNETIC FIELD TO WATER ELECTROLYSIS IN
CELL WITH CYLINDRICAL ELECTRODES

A.Apals*, M.Vanags
Institute of Solid State Physics of University of Latvia,
*Faculty of Physics and Mathematics of University of Latvia

Industrial electrolysis cells are typically operated at high current density. It is
necessary to decrease power applied for electrolysis, as well to replace dangerous
alkali and acidic electrolytes with salt solutions or distilled water. In our research it is
discussed, that the energy efficiency of water electrolysis would be considerably
improved under influence of magnetic field. When water electrolysis is conduced with
an electric field perpendicular to a magnetic field, Lorenz force caused
magnetohydrodynamic (MHD) convection which influences on the gas bubble
evolution as does the forced convection. The flow rate of MHD is faster with
increasing in the current density, moreover, it can flow even in the narrow electrode
space. These features are expected to be essentially suitable for the industrial
electrolysis process. In our work it was proved by measuring the cell voltage, the IR-
drop, and the electrode potentials for the electrolysis which was galvanostatically
operated in different electrolytes (alkaline, acidic, distilled water). A large reduction
in the cell voltage was achieved in a magnetic field, especially at a high current
density when alkaline electrolyte was used. It was noticed also, that in a magnetic
field, the oxygen overpotential was reduced more than the hydrogen overpotential.
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DIFRAKTIVO OPTISKO ELEMENTU VEIDOSANA
AR FOKUSETU STARU

A.Danilovs, J.Teteris
Latvijas Universitates Cietvielu fizikas institiits

Difrakcija, jeb vilna apliekSanas ap SkérSliem kas atrodas ta izplatiSanas cela,
ir noveérojama, ja koherenta starojuma avota (lazera) vilpa garums ir salidzinams ar
skérsla izméru.

Saja projekta ar 473 nm lazera fokuséta stara palidzibu tiek pétiti optiskie
materiali un to difraktivas 1pasibas. Sekmigai materiala analizei ir nepiecieSams, lai ~
4 mW jaudigs lazera stars, kur$ krit perpendikulari pétamajam optiskajam elementam,
biitu polarizéts un safokuséts neliela (~ 1 mkm) punkta. Sim noliikam izmanto shému,
kura staru polarizaciju maina ar pusvilnu plaksnites palidzibu, bet ta fokuséSanai
izmanto objektivu.

Veicot vienmerigu lazera stara parvietosanos gar materiala virsmu (ierakstu) ar
atrumu ~ 15 mkm/s tiek veidots reljefs, kuru vélak peta zem atomsp&ka mikroskopa.
Rezultata ir iegiita analitiska informacija par dota materiala optiskajam Tpatnibam, kas
turpmak lauj veidot nepiecieSamos optiskos elementus.

CREATION OF DIFFRACTION OPTICAL ELEMENTS
WITH A FOCUSED BEAM

A.Danilovs, J.Teteris
Institute of Solid State Physics, University of Latvia

Diffraction is observed as a bending of waves when they interact with
obstacles in their path, and a wavelength of a coherent radiation emission source
(LASER) is comparable with a size of an obstruction.

The focused beam of the 473 nm laser is used in this project for examining the
diffractive properties of some optical materials. The ~ 4 mW transverse, polarized and
focused to the ~ 1 mkm spot is a good condition of a laser beam in order to make a
successful experiment. Thereto a special model is constructed, where a half wave
plate is used to change the polarization plane of this beam.

A relief is created by continuously moving the laser beam alongside a surface
of the material (recording) with the constant velocity of 15 mkm per second. This
relief is later observed under the atomic microscope. As a result, analytical
information about the properties of a given material can be used to create an optical
element that meets certain criteria.

57



HALKOGENIDU KARTINU VIRSMAS RELJEFA MODULESANA
AR 422 nm M LAZERA STAROJUMU

V.Duboviks, J.Teteris
Latvijas Universitates Cietvielu fizikas institiits

Vairaki eksperimenti, kas tika realiz&ti Latvijas Universitates Cietvielu Fizikas
Institiita, paradija, ka ir iesp€ams izslegt kimisko kodinasanu no varavik$nu
hologrammu izgatavoSanas procesa. Diemzel, parasti ar lazeriem izdodas izveidot
parak mazu reljefu, lai to varétu izmantot elektrokimiskas matricas izgatavoSanai.
Atrast vislabakos apstaklus reljefa izveidoSanai AsSe un As;S; pusvaditajos ir
primarais $1 projekta mérkis. Difrakcijas rezga ierakstiSanai izmantojam HeCd lazeru
ar 1 =442nm . Tika izpétitas difrakcijas efektivitates atkaribas no ierakstosa lazera
polarizacijas, rezga perioda un nolasiSanas lazera jaudas. Bija veikts meginajums
1zdzest izveidoto reljefu, pabidot interferences ainu pa pusperiodu.

SURFACE-RELIEF MODULATION of CHALCOGENIDE FILMS
by 442 nm LASER BEAM

U.Gertners, J.Teteris
Institute of Solid State Physics, University of Latvia

A number of experiments held in optical laboratories of Latvian Institute of
Solid States Physics showed the possibility of excluding chemical etching from
rainbow transmission hologram manufacture process. Unfortunately, commonly used
lasers provide only feebly marked relief formation in amorphous semiconductors.
Finding the most appropriate conditions for effective relief formation in AsSe and
As;,S; is the main purpose of this project. We used HeCd laser with A =442nm for
grating recording. Diffraction efficiency dependence on recording laser polarization,
grating period and diode laser incident power where studied. We also attempted to
erase generated relief, shifting the fringe pattern for half-period.
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GAISA KOMPRESORU STACIJAS VADISANAS BLOKA IZSTRADE UZ
AVR 8-BITU MIKROKONTOLIERA BAZES

S.Zelenkovs, A.Kristins, J.Melderis
Latvijas Universitates Cietvielu fizikas institiits

Gaisa kompresoru stacijas vadiSanas bloka uzdevumos ietilpst stacijas palaiSana
un atslégSana, darba spiediena kontrole un uzturé$ana uzdotaja Iimeni, dazadu mezglu
darba temperatiras kontrole un informacijas apmaina ar augstaka ranga datoriz€tu
vadibas sisttmu. Vadibai nepiecieSama informacija tiek izvadita uz Skidro kristalu
displeja. Parametru un rezZimu iestadiSana notiek ar klaviatiiras palidzibu. Iericé
izmantots atrais 8 bitu RISC tipa mikrokontrolieris ATmegal6 ar iebiivétu 8 kanalu
10 bitu ACP. Temperatiiras un spiediena dev&ji var biit gan analogie, gan ciparu,
piem&ram, DS18C20.

Informacijas apmaina starp vadibas bloku un datoru (vai vadibas kontrolieri)
organiz€ta uz virknes interfeisa bazes un lauj izmantot standarta RS-232 datu
apmainas protokolu

DESIGNING OF THE AVR 8-BIT MICROCONTROLLER BASED AIR
COMPRESSOR STATION CONTROL UNIT

S.Zelenkovs, A.Kristins, J.Melderis
Institute of Solid State Physics, University of Latvia

The main task of the compressor control unit contents several goals — a
pressure control, a temperature control and visualization of service information (in the
form of icons). Necessary information has to be displayed on the Liquid Crystal
Display (LCD). There are several buttons which used for the compressor control
(compressor electric engine start/stop, the settings of maximum pressure and
temperature, the capability of electric engine alarm stop) on the front panel of control
unit. The embedded microcontroller (fast 8-bit RISC microcontroller Atmegal6)
controls all these tasks, which could be divided to several threads: main data
processing (working pressure and temperature control), temperature and pressure
sensors processing, control buttons processing, data visualization on LCD, remote
control via serial interface. There are analogue pressure and temperature sensors in
designing device, but it is possible to use a digital temperature sensor by DALLAS
Semiconductors.

Data flow between control unit and computer (or managing device) is
organized as a serial interface, and could be transmitted via standard RS-232 null-
modem interface.
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MIKSTA STARTA IERICES AR TRIJU FAZU VADIBU UZ KONTROLIERA
PIC 18F4431 BAZES

D.Gusevs, J.Veinbergs, I.Gvardina, J.Melderis
Latvijas Universitates Cietvielu fizikas institiits

Misdienas PIC procesori rod arvien plasaku pielietojumu dazadu iekartu vadiba, jo
tiem ir augsta atrdarbiba un plass programmgjams iesp&jamo funkciju kopums. Tapec
tos @&rti izmantot miksto startu izveideé, kuri nodroSina riipniecisko iekartu
elektromotoru (asinhrono dzingju) ieslégsanas un izslégSanas komutacijas.

Miksto startu pielietojumam iekartas ir virkne priekSrocibu:
e start€Sanas momentu var pielagot atbilstosi slodzei;
e tie samazina elektrodzingju palaiSanas stravu,
e palielina palaiSanas laiku, kas ir labvéligs elektrodzingjam un iekartam.

Miksto startu vadibas kontroli veic programmé&jams PIC procesors, kurs, atkariba
no izvéletajiem parametriem, formé nepiecieSamos miksto startu vadibas impulsus.
Apskatita PIC procesora programmésanas specifika. PIC procesora pielietoSana dod
iesp&ju merit tiristoru atversanas lenki un atkariba no ta regulét miksta starta ierici.

Dota miksto startu blokshéma, vadibas impulsu un slodzes stravu liknes. Apskatiti
miksto startu sléguma varianti, to pielietojumu iesp€jas un prieksrocibas ripniecisko
iekartu asinhrono dzingju vadiSanai.

THE SOFT START DEVICES WITH THREE-PHASE MANAGEMENT ON
THE PIC 18F4431 CONTROLLER BASE

D.Gusevs J., Veinbergs, I.Gvardina, J.Melderis
Institute of Solid State Physics, University of Latvia

Modern PIC processors can be used for different control devices, because of
them high performance and wide programming functions. This why PIC controllers
are easy to use for soft starter devices developing. This devices are used for industrial
asynchronous electric engines controlling during start & stop operation modes. Soft
starter usage gives following advantages:

e The torque is adapted to the corresponding load;
e The starting current is reduced;
e Increased acceleration time can be beneficial for motor and machine.

PIC processor with special firmware used for soft start control, depending on
parameters it forms soft start control pulses. PIC processor’s programming specific is
shown. Usage of PIC processor gives an opportunity to measure tiristors open degree.

Also soft start principal operation diagram, control pulse and load current
diagrams are shown are also shown. Also during this development were considered
different soft starters connection modes, their
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DZINEJU IEBUVETO VADIBAS SISTEMU ANALOG DEVICES UN
MICROCHIP DSP MIKROKONTROLIERU FUNKCIONALO IESPEJU
SALIDZINOSA ANALIZE

A.Grablevskis, E.Garkajs, A.Kristin$
Latvijas Universitates Cietvielu fizikas institiits

Elektrodzin€ju vadibas sistémas, kuras izstradatas uz digitalo signalu procesoru
bazes ir ar plasu pielietojumu tautsaimnieciba, tas nodrosSina daudz efektivaku dzingju
vadibu, dzin&ju vadibu péc noteikta algoritma, ka arf uzlabo elektroenergijas patérina
lietderigumu.

Pétijuma tiek salidzinatas elektrodzingju vadibas sistému izstrades tehnologijas
uz digitalo signalu procesoru ADMCF 328 BN (ANALOG DEVICES) un
PIC30F4011 (MICROCHIP) bazes, ka art realizéts mikroprocesoru pamatipasibu un
to programmeésanas instrumentu 1pasibu salidzinoSs petijums.

Petijuma rezultata konstatéts, ka, gan pec tehniskiem raditajiem, gan ekonomiski
izdevigak ir elektrodzingju vadibas sistému izstradei izmantot uz MICROCHIP
produktiem bazéto tehnologiju.

THE ANALOG DEVICES AND MICROCHIP DSP-MICROCONTROLLER
FUNCTIONALITY COMPARATIVE ANALYSIS FOR THE ENGINE BUILT-
IN CONTROL SYSTEMS

A.Grablevskis, E.Garkajs, A.Kristin$
Institute of Solid State Physics, University of Latvia

Control systems of electric motors on the basis of digital signal processors have
wide application in a national economy. They provide more efficient control of
electric motors, to realize program management of engines, enable more rationally to
use the electric power.

In this research comparison of technologies of system engineering of
management by electric motors on the basis of signal processors ADMCF 328 BN
(ANALOG DEVICES) and PIC30F4011 (MICROCHIP) is made, and also the
comparative analysis of key parameters of processors and tools of programming is
made.

As a result of research it is ascertained, that on technical parameters, and also it
is the economically most favourable to system engineering management by electric
motors the technology based on products MICROCHIP.
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DISKVEIDIGA PASTAVIGO ROTEJOSO MAGNETU
ELEKTROMAGNETISKA INDUKCIJAS SUKNA RAKSTURLIKNES

I.Bucenieks, K.Kravalis
Latvijas Universitates Fizikas institiits

Spiediena, caurteces un jaudas raksturliknes elektromagnétskam diskveidigam
siknim uz  rot§joSiem pastavigiem magnetiem tika meritas Skidra metala
(sakaus€jums In-Ga-Sn) cirkulacijas cilpa mainot attalumu starp diskiem. Iegtie
eksperimentalie rezultati ir loti svarigi prieks Sada tipa siiknu projekt€Sanas un to
parametru novertéSanai, jo  parametru teorctiskos aprékinus loti sarezgl
nevienmeriga magnétiska lauka un inducéto elektromagnétisko speku un citu
parametru (magnétisko polu sola garuma, magnétiska lauka atruma) sadalijums
radialaja virziena.

Tika merits magnétiska lauka  sadalfjums starp poliem pie dazadiem
attalumiem starp diskiem. No eksperimentaliem merjjumu rezultatiem (siikpa
attistamais spiediens, caurtece un siikna pateéréjama jada) bija noteikta vid€ja effektiva
magnétiska lauka vértiba, kas ir galvenais parametrs siikna efektivitates noteikSanai
un stkna uz pastavigiem magnétiem parametru novértéSanai.

Stkna efektivitates meérijumu rezultati atkariba no attaluma starp diskiem ir
loti svarigi praktiskiem pilietojumiem, kas lauj izvel&ties realu (reguljamu) spraugu
starp stikna diskiem konkrétajos stikna darbibas apstaklos atkariba no nepiecieSamas
razotsp&jas un Skidra metala darba temperatiras siikna kanala. Darba rezultati iegiti,
izpildot ERAF lidzfinanséto projektu ,,MHD tehnologija svina-litija eitektiska
sakaus€juma iegiiSanai un pilietoSanai kodolsint€zes reaktoru sistémas”.

CHARACTERISTICS OF DISKS TYPE EM INDUCTION PERMANENT
MAGNET PUMP

I.Bucenieks, K.Kravalis
Institute of Physics, University of Latvia

The pressure, flow rate and power characteristics of disks type electromagnetic
induction pump on rotating permanent magnets (PMP) have been measured on In-Ga-Sn loop
for different gaps between magnetic disks. Gained experimental data base is very important
for design and evaluation of parameters of disk type PMP as theoretical calculations of
parameters of such type of PMP is very difficult task due to non-uniform distribution of
magnetic field and, consequently, of induced electromagnetic forces in radial direction. Along
the radial direction also other important governing parameters defining the efficiency of
pump (such as pole pith length and velocity of generated alternating traveling magnetic field)
have non-uniform distribution.

Magnetic field distribution between poles for different gaps between magnetic discs
was measured. From experimentally measured pressure, flow rate and power characteristics
(heat losses in liquid metal layer in the channel of pump and in electrically conducting walls
of the channel of pump made from stainless steel) the averaged value of effective magnetic
field was determined, which is the main parameter defining the efficiency of pump used at
first order evaluation of PMP parameters.

The results of measured efficiency of the pump depending on the distance between
magnetic discs are very important at practice allowing to choose the gap between discs
(which can be varied) to ensure needed protection of permanent magnets from heat radiation
depending on the operating temperature of liquid metal in the channel of pump.
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SKRUVES TIPA KOMPRESORU ROTORU IZGATAVOSANAS
TEHNOLOGIJU ANALIZE

G. MuiZnieks, E. Gerins, J. Zvirgzds

Atslégvardi: tehnologija, razo$ana, skriives tipu rotori, analize, patnibas

RazoSana ir process, ka rezultata materiali un pusfabrikati parveérsas izstradajumos.
Attistoties misdienu tehnologijai, aizvien lielakas mums iesp€jas izgatavot vienu un to pasu
detalu ar paaugstinatu precizitati un mazaku darbietilpibu izmantojot dazadas misdienu
tehnologijas. Darba apstaklu uzlaboSanai aizvien plasak sak pielietot modernas ierices.

Tehnologiskais process ir razo$anas procesa galvena sastavdala. Tehnologiskais
process ir saistits ar materialu parstrades un formveidojoSo virsmu apstrades procesiem, t.i., ar
precizitates, Tpasibu vai formas izmainam, ka arT ar iekartam un instrumentiem, kurus izmanto
So procesu izpildei. Galvenais razoSanas tehnologiju uzdevums ir izpétit un ieviest razo$ana
labas kvalitates izstradajumus par zemaku cenu un mazaku darbietilpibu procesu veikSanai.

Darba sakuma tiek apliikotas ellas plusmas skriives tipa kompresoru rotoru profila
izgatavoSanas iesp€jas izmantojot dazadas tehnologijas. Pareizs skriives rotora profils ir tads,
kuram ieks€ja gaisa plisma kompresora biitu maksimali liela un taja pasa laika noplides un
ieksgja berze rotoriem, kas ir saistita ar rotacijas kustibu starp kontaktvirsmam biitu iesp&jami
minimala. Sadas prasibas més varam nodro§inat izmantojot miisdienu attistitas tehnologijas.

Darba ietvaros ari tiek analizStas biezak izmantoto tehnologiju prieksrocibas un
trokumi. Sikak apskatitas izgatavo$anas tehnologijas, kuras tiek izmantoti griezoSie
instrumenti, pieméram, gliemezfrézes, pirkstfrézes, ka ari profilétas diska frézes.

Ta ka skriives tipa kompresoru rotori ir vieni no kompresora atbildigakam detalam no
kuram ir atkariga to darbibas produktivitate, tad tiem ir jabit salidzinoSi preciziem. Darba
nosléguma doti dazadi ieteikumi skriives tipa kompresoru rotoru izgatavosana.

ANALYSIS OF ROTORS MANUFACTURING TECHNOLOGIES
OF SCREW TYPE COMPRESSORS

G. Muiznieks, E. Gerins, J. Zvirgzds

Keywords: technology, production, screw type rotors, analysis, properties

The production is a process, which transforms materials and semi-manufactured details into target
product. By developing the modern nowadays technologies, we are able to use constantly great
possibilities to make one detail with the high precision and less labour-intensity using various modern
technologies. Nowadays progressive equipment becomes more frequently used for the improvement of
circumstances of operating.

A technological process is main part of production process. A technological process is related
to processing of materials and the treatment of surface originated processing, i.e., with precision,
property or changes of form, and also with the devices and instruments which use for this
implementation of processes. The main task of technologies of production is to explore and to inculcate
in the production the wares of good quality for a lower price and with the less labour-intensity for
implementation of processes.

At the beginning of research I look closely possibilities of rotors profile manufacturing of oil
flow screw compressors by using various technologies. The correct type of screw rotor is such, whom
internal air in a compressor would be maximal large and at the same time leakage and internal friction
for rotors, what is related to motion of rotary press between contact surfaces it would be as possible
minimum. By using developed modern technologies we can provide such demands.

Framework of this research also includes analyzed advantages and disadvantages of often used
technologies. Particularly closer look is mentioned on technologies of manufacture, which used
cuttings instruments, for example, worm mills, end mills, and also the profiled disk mills cutters.

So as the rotors of screw type compressors are one of the most responsible details of
compressor which affects on productivity, there are necessities to comparing them very precise. At the
end of the work conclusion gives some recommendations in manufacturing of rotors of screw type
COMPIessors.
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MATERIALA IZVELES NOSACIJUMI SKRUVES TIPA KOMPRESORU
ROTORU IZGATAVOSANAI

G. MuiZnieks, E. Gerins, J. Zvirgzds

Atslégvardi: materiali, Tpasibas, izvéle, spiedienradosas detalas, uzlabosana

Sodien materiali attistas daudz atrak neka tas ir bijis ieprieks. Misdienas attistoties
tehnikai un tehnologijai ievérojami paplasinas pielietojamo materialu klasts, tiek raditi arvien
jauni materiali ar daudz labakam mehaniskam un tehnologiskam pasibam. To attistiba un
izplatiba strauji pieaug. Racionalai materialu izmantoSanai, jazina ne tikai to Ipasibas, bet
jasaprot tos faktorus, kas nodrosina §Ts Tpasibas. Materialu izvéle spiedienradosu detalu, ka art
daudzu citu svarigu detalu izgatavoS$ana, ir viena no aktualakam problemam misdienas.
Sobrid plasi lieto tadus materialus, kurus vél nesen uzskatija par nakotnes materialiem.

Darba sakuma tiek aplikoti spiedienradoSu detalu materialu izv€les nosacijumu
priekSrocibas un to trukumi. Doti visracionalakie materialu izvéles nosacijumi, veidu ka
izvairities no iesp&jamam izvéles klidam, kuras var novest pie dazadiem sarezgijumiem
noteiktas detalu grupas izgatavoSanai.

Pieméra veida ir apliukots ellas plismas skriives tipa kompresoru rotoru materialu
izveles nosactjumi.

Tiek analizti sava starpa dazadu standartu izmantojamo materialu apzim&umi.
Analizéti dazadu materialu ekonomiskie raditaji ellas plismas skriives kompresoru rotoru
izgatavosana.

Darba beigas ieskic€tas materialu uzlabosanas iespgjas. Materialu uzlabosanu més
varam panakt ar dazadam materiala apstrades metodém, piemeram, veicot mehanisko,
termisko, termo - kimisko apstradi vai izmantojot dazadus parklajumus. Sis materiala
apstrades metodes palielina materiala fizikalas un mehaniskas 1pasibas.

CONDITIONS OF MATERIALS CHOICE IN ROTOR MANUFACTURING OF
SCREW TYPE COMPRESSORS

G. Muiznieks, E. Gerins, J. Zvirgzds

Keywords: Materials, properties, choice, pressure originated details, improvement.

Materials are evolving today faster than at any time in history. In nowadays developing a
technique and technology considerably enlarge the exposure of the applicable materials, new
materials are created still with much better mechanical and technological properties. Their
development and prevalence quickly increase. For rational utilization materials, we need to
know not only their properties, but also need understand factors, witch provides this
properties. Choice of materials of pressure originated details, as also many manufacturing of
other important details, which is one of the most actual problems in nowadays. Today wide
use such materials that still recently call by future materials.

First of all this article shows advantages and disadvantages of the conditions of
materials choice of pressure originated details in. The most rational conditions of materials
choice, way how to eliminate possibility mistakes, witch can lead down to different
difficulties are given for the manufacturing of the definite group of details.

There are is an example witch describes conditions of materials choice for oil flooded
SCIeW COMpressors.

The denotations of different standards of the utilized materials are analyzed in this
article. As well as the economic parameters of the various materials in the manufacturing of
the oil flooded screw compressors are analyzed.

At the end of the article are given possibilities of the improving of materials. We can
achieve improving of materials with different materials processing methods, which I had
analyzed, for example, using mechanical, thermal, thermal-chemical processing or using
different surfaces covering. These processing methods improve physical and mechanical
properties of materials.
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ATVERTA KONTURA SILTUMSUKNU SISTEMU
PROJEKTESANAS PROBLEMAS

G. Pikurs, M. Greizins, J. Zvirgzds
Atslégvardi: gruntsiideni, atvertais kontiirs, siltumsiiknis, akas

Atverta kontiira jeb gruntsiidenu siltumstknu sist€émas ir vienas no vecakajam
geotermalajam zemes siltumsiiknu sistémam. Visparinata geotermala siltumsuknu
sist€éma var ietvert sevi: tieSo sist€ému — gruntsiideni tiek izmantoti tiesi siltumsiikni,
netieSo — &kas kontlrs tiek noizoléts ar plakSpu tipa siltummmaina palidzibu, un
pastavigo aku — kolonnu, kur tidens tiek izstradats un atgriezts taja paSa aka vai
dzilurbuma.

Tiesas sist€émas parasti ir ierobeZotas izmantoSanai mazakajam siltumsiiknu sist€mam.
Pastavigas kolonnas jeb akas parasti tiek izmantotas vietas kur ir ciets klinSains,
akmenains zemes augs€jais slanis un nav iesp€jams ieglit pietiekos$i daudz tdens
priek§ parastajam sisttmam. Saistiba ar parasto sistému augstako potencialu, Sis
petijums dod atslégas risinajumus netieSaja tuvinajuma. Galvenas sist€mas izstrades
Ipatnibas ietver sevi optimalo gruntsiidenu pliismas identifikaciju, siltummaina izvéles
vadlinijas, akas stiknu vadibu, izvietoSanas iesp€jas, attalumus starp akam, caurulu
aréja kontiira savienojumus un ar tiem saistitas problémas.

DESIGN SOLUTIONS OF OPEN LOOP HEAT PUMP SYSTEMS
G.Pikurs, M.Greizins, J.Zvirgzds
Keywords: groundwater, open loop, heat pump, wells

Open loop or groundwater heat pump systems are one of oldest ground-source
systems. Common design variations include direct, groundwater used directly in the
heat pump units, indirect building loop isolated with a plate heat exchanger, and
standing column water produced and returned to the same well.

Direct systems are typically limited to the smallest applications. Standing column
systems are employed in hard rock geology sites where it is not possible to produce
sufficient water for a conventional system. Due to its greater potential application, this
paper reviews key design aspects of the indirect approach. The general design
procedure is reviewed, identification of optimum groundwater flow, heat exchanger
selection guidelines, well pump control, disposal options, well spacing, piping
connections and related issues.
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TERMISKAS EFEKTIVITATES OPTIMIZACIJA EKAM AR SILTUMSUKNI
J. Zvirgzds, G. Pikurs, M. Greizin$
Atslegvardi: optimizacija, termiska efektivitate, siltumsiiknis

Pedgjos gadu desmitos ir veikti riipigi komponentu optimizacijas péetijumi
geotermalajam siltumstknu sistémam lai tadejadi panaktu ¢&ku apkures un
kondiciongSanas izmaksu samazinasanu. Miisdienu modernie skaitlo$anas instrumenti
lauj veikt €ku energétisko procesu simulaciju ar laika solu intervalu lidz pat mindtei.
Tas lauj uzlabot €ku ieks€jo energosisttmu mainigo darbibu, kas var iespaidot
komponentu optimizacijas procesu. Seit ir apskatits dzivojamas ekas projekts, kas ir
aprikots ar parasto dzes€Sanas — boilera sistému, kas ir salidzinats ar geotermala
siltumsiikna sist€mu, kas tiek simuléta ar TRNSY'S programmatiiru dazados apstaklos.
SalidzinoSa visa gada vides temperatiiru simulacija tika veikta, lai nodemonstrétu
paredzamo 1islaicigo un visparéjo energijas balansa efektu vadibas iestatijumiem,
dzesetaja un siltumstkna raksturliknes, aprikojuma jaudu un citus konstrukcijas
parametrus.

OPTIMIZATION OF THERMAL PERFORMANCE OF A BUILDINGS WITH
HEAT PUMP SYSTEMS

J. Zvirgzds, G. Pikurs, M. Greizins
Keywords: optimization, thermal performance, heat pump

Component optimization studies during the last twenty years, point to the use of
carefully optimized ground source heat pump systems as a means of reducing building
heating and cooling energy costs. Modern computational tools enable building energy
simulation with a time step of the order of minutes. This allows improved insight in
the building HVAC system’s transient operation and may affect the form of the
objective functions employed in the component optimization procedure. In this paper,
the yearly performance of a 3-zone residential building, equipped with a conventional
chiller — boiler system, compared to that of an alternative, ground source heat pump
system, are simulated in the TRNSYS environment. Comparative year-round
simulations are employed to demonstrate the expected transient and overall energy
balance effects of control settings, chiller or heat pump COP characteristics,
equipment sizing and other design parameters. It is concluded that detailed simulation
of the HVAC system operation further improves our understanding of its transient
operation. Furthermore, it allows more realistic system’s sizing, better assessment of
the effect of control settings, chiller or heat pump COP characteristics and other
design parameters.
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(KosNags)NbO3; PJEZOKERAMIKAS IPASIBU UZLABOSANA
AR DAZADU OKSIDU PIEDEVAM

M.Dambekalne, I.Smeltere, M.Livins, A.MiSnovs.
Latvijas Universitates Cietvielu fizikas institiits

Saja darba ir pétita dazadu keramikas sakep$anu veicino$u oksidu nelielu
piedevu (1.0 sv.%) Li,O, CdO, Sb,O3;, MnO,, V,0s un WOs3 ietekme uz keramikas
sakepSanu, struktiiru un dielektriskajiem parametriem.

KNN pulveris tika sintez€ts ar cietfazu reakcijas metodi no augstas tiribas
pakapes oksidiem un karbonatiem. Nemodificeta KNN optimalais termiskais rezims
ar tradiciondlo sakep$anas metodi ir 1180°C, 2 stundas, bet, izmantojot Karstas
preséSanas tehnologiju, rezims ir: 1150°C, 2 stundas, spiediens 25 MPa. Modifi-
cetajiem KNN keramikas paraugiem tapat ka nemodificétajam KNN, ir perovskita
struktiira ar ortorombisko simetriju. SakepSanu veicinos$as piedevas minimali ietekmé
keramikas kristalisko strukttiru. Gandriz visas piedevas, iznemot Sb,O; un WOs,
efektigi pazemina KNN apdedzinaSanas temperatiiru (par 50°-100°C) un palielina
keramikas blivumu no 94.5% (nemodificétam KNN), Iidz 96.5% no teor&tiska
blivuma (4.51g/cm’®). Vislabakos rezultatus KNN sakepianas uzlaboSanai uzrada
V,0s un MnQO,; piedevas. Optimalais piedevu daudzums ir 0.5-1.0 sv.%. Visas
sakepSanu veicinos$as piedevas stimulé graudu augSanu.Li;O un CdO 1.0 sv.%
piedeva veicina atsevisku lielu graudu augsanu.

(Ko.sNags)NbO; PIEZOELECTRIC CERAMICS DOPED
WITH SINTERING AIDS OF DIFFERENT OXIDES

M.Dambekalne, I.Smeltere, M.Livins, and A.Mishnov
Institute of Solid State Physics, University of Latvia

In the present work densification, structure and dielectric parameters of
ceramics from different powders of undoped KNN and KNN doped with 1.0 wt.% of
Li,O, CdO, Sb,03;, MnO,, V,05 and WO; have been studied.

Powder of pure KNN was synthesized by solid state reaction method from
reagent grade oxides and carbonates The optimal thermal regime of undoped KNN is
1180°C, 2 hours in case of traditional sintering and 1150°C, 2 hours and pressure of
25 MPa in case of hot-pressing. Similar to a pure KNN ceramic all doped ceramics
have a single-phase perovskite structure with orthorhombic symmetry. The dopping of
sintering aids did not affect the crystal structure of the ceramics significantly. Almost
all sintering aids, except Sb,O; and WOs, effectively decreased the sintering
temperature of KNN (50°-100°C), and improved density from 94.5 % (pure KNN) to
96.5 % of the theoretical density (4.51 g/cm’). Among all sintering aids the most
pronounced improvement in KNN sintering was derived from the additions of V,0s
and MnO,. The optimum content of sintering aids were 0.5-1.0 wt.%. All sintering
aids stimulated grain growth. The size of grain increased from 5-6 um (pure KNN) to
8-10 um for doped ceramics. In ceramics, doped with 1.0 wt.% Li,0O and CdO, some
abnormal grain growth was observed.
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INOVACIJAS: JAUNAS
IEKARTAS UN IZMANTOSANAS
PERSPEKTIVAS
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SENSORU AR PAPLASINATAM IESPEJAM IZMANTOSANA VIDES UN
SOCIALU PROBLEMU DIAGNOSTIKAI

V.Ogorodniks, J.Kleperis
Latvijas Universitates Cietvielu fizikas institiits

Objektu atpaziSana péc to raksturigam smarzam lauj kontrol&t tiem virkni
svarigu parametru, tadu ka Skirne, kvalitate, novecoSana. Miisu pétijums veltits
dazadu piena produktu smaku identific€Sanai, sensoru ierices apmaciSanai uz piena
smakam un piena produktu kvalitates parametru izmainu noteikSanai glabaSanas laika.
Ar elektroniska deguna ,,Nordic Sensor” E-NOSE 9185 (14 dazadi sensori) palidzibu
tika analizéti tris piena produkti: piens ,,Majas”, 2,5% tauku satura; kefirs ,,Majas”,
2,5% tauku satura un piens ,,Lase” 3,5% tauku satura. Meérfjumi veikti divas serijas: -
uzreiz pec piena produktu iepakojumu atvérSanas un péc tris dienu glabasanas istabas
temperatiira. [zmantojot principialo koordinatu un klasteru analizi, m&rjjumu rezultati
apstradati un analiz€ti dazados veidos. Principialo komponenSu analizes rezultati
svaigiem produktiem tika izmantoti atskaites klasu veidosanai, un kontrolmerijumi tai
pasa diena uzradija 100% paraugu identific€Sanas pareizibu. Jau nakoSajas dienas, un,
seviski, pé€c 3 dienu glabasanas istabas temperatiira neviens no objektiem netiek
atpazits ar 100% precizitati, lai gan vistuvak tam ir piens ,,Lase”. Sis produkts tiek
razots ar pasterizéSanas metodi augsta temperatiira, un acimredzot ir viskvalitativakais
ilgakai uzglabasanai atvérta veida. Darba pieradits, ka elektroniska instrumenta
analogu var izmantot ka kontroles ierici piena produktu tipu un kvalitates noteikSanai.

USE OF SENSOR CONTROLS WITH EXPANDED OPPORTUNITIES FOR
DIAGNOSTICS OF SOCIAL AND ENVIRONMENT PROBLEMS

V.Ogorodnik, J.Kleperis
Institute of Solid State Physics, University of Latvia

Identification of characteristic odours from different objects can help to
monitor their storage, aging or to identify their origin. In our work odours from few
types of milk products are registered and changes of parameters of their quality during
a period of storage by means of training sensor array are investigated. An electronic
nose "Nordic Sensor” E-NOSE 9185 (14 different sensors) was used to analyse three
kinds of dairy products: milk ,,Majas”, 2,5 % fat content; kefir ,,Majas”, 2,5 % fat
content and milk ,,L.ase” 3,5 % fat content. There were two series of measurements: in
the first day -immediately after opening packing and three hours later; and in the
fourth day after storage at a room temperature. Using principal coordinate and cluster
analysis results of measurements were processed and analysed by different ways.
Principal component analysis results have been used for creation of classes and
control measurements this first day, when second measurements have shown 100%
correctness of identification of objects. After storage of all products for 3 days at a
room temperature, any object was not included into class 100 % probability, but
nearest there was a class of milk ,,Lase”. This product is produced by a method of
pasteurization by heating and it longer the others keep quality at storage. In our work
it is proved, that the electronic nose can be used as the tool for the control of type and
quality of dairy products.
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VAKUUMKAMERA LAZERABLACIJAI

B.Polakovs, A.Petruhins, I.Tale
Latvijas Universitates Cietvielu fizikas institiits

Impulsu lazera uzputinasana jeb lazerablacija ir vienkarSa metode plano
nanokristalisko kartinu uzputinasanai. Ar to iesp&ams viegli sublimé gan
pusvaditajus, gan metalus. M&s izmantojam 135 ps Nd:YAG lazeru ar pamata vilna
garumu 1064 nm un augstakam harmonikam 532, 355, 266 nm. Lazera uzputinasana
notiek gan vakuuma (10~ torr miuisu gadijuma), gan gazes atmosféra pie zema
spiediena (0.1-10 torr). Ir iesp&ja pieslegt sildelementu parauga karséSanai lidz
1000°C. Lai izvairities no pilienu veidoSanas uz parauga virsmas, kuri veidojas un
lido no mérka jaudiga lazera kiila d€l, me&s sakam attistit metodi, lai novirzitu
subliméto atomu pliismu ar magnétisko lauku.

LASER BEAM

VACUUM CHAMBER FOR PULSED LASER DEPOSITION

B.Polyakov, A.Petruhins, I.Tale
Institute of Solid State Physics, University of Latvia

Pulsed laser deposition (PLD) or laser ablation is a simple method for coating of
thin nanocrystalline films. It allows to evaporate easily both semiconductor and metal
materials. We use 135 ps Nd:YAG laser (basic wavelength 1064 nm and higher
harmonics at 532, 355, 266 nm ). PLD process may be proceed in vacuum (107 torr in
our case) as well as in gas atmosphere at low pressure (0.1-10 torr). Chamber is
equipped with a sample heater (up to 1000 C). To avoid droplets on sample surface,
which are usually ejected from target by intense laser beam, we started to develop
method to redirect evaporated atoms by magnetic field.
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VIENKARSOTAS VILNU FORMAS SIGNALU APSTRADEI

P.Annusl’z, M.Min 1’2, A.Kristil,1§3
IKompetences centrs ELIKO, Igaunija
Tallinas Tehnologiskas Universitates Elektronikas Institiits, Igaunija,
3Latvijas Universitates Cietvielu fizikas institiits

Sinhronas mériSanas ieric€s aizstajot stingri sinusoidalus signalus ar impulsveida
signaliem rodas mérjjumu kliidas, kuras saistitas ar augs€jam harmonikam. Zinams veids
klidas samazinasanai — ierosmes signala joslas filtr€Sana. Alternativi labus rezultatus var
iegiit lietojot gabalnepartraukto sinusoidalo signalu aproksimaciju, saisinatus taisnstiira
signalus vai izmantojot pseidogadijumu binaras maksimala garuma secibas.

Dazadas signalu formas var tikt izmantotas pie noteikuma, ka sinusoidalo signalu
mérfjumu rezultatus var ieglit ar piepemamu precizitati un atkartojamibu.

Ja nav iespgjams izvairities no klidam, to iespaidu uz mérjjumu rezultatu var
minimiz&t, izmantojot riipigi atlasitas signalu formas ierosmei un demodulacijai. Skaidri
redzamas prieksrocibas realizacijas zina kopa ar zemo paterinu var tikt sasniegtas pateicoties
tada signala dabai. Var paradit, ka labus rezultatus var sasniegt, izmantojot saisinatus
taisnstlrveida signalus, un vél labakus — izmantojot to vienadi izsvertas summas.

Generacija var but izcila, lietojot divas digitalas izejas un ciparu sinhrono detekt€sanu,
izveloties un saglabajot pareizus nolasijumus.

Misdienu tehnologija labi piemérota mazu izméru méraparatiiras izgatavoSanai, kura
baz€ta uz saisinatu taisnstirveida signalu izmantoSanu. P&c eksperimentalo paraugu
izpetiSanas ir iesp&jama talaka gabaritu samazinasana.

Bitisku energijas ietaupljumu var iegit, pateicoties lielakai drosibai (komponensu
daudzuma samazinaSanas dgJ).

SIMPLE WAVEFORMS FOR SIGNAL PROCESSING

P.Annusl’z, M.Minl’z, A.Kristil,lé3
!Competence Centre ELIKO, Estonia,
? Institute of Electronics Tallinn University of Technology, Estonia,
3Institute of Solid State Physics, University of Latvia

Replacing strictly sinusoidal signals with pulse waves in synchronous measurement
device leads to measurement errors caused by higher harmonics. Well known solution for
error reduction is band pass filtering of the excitations signal. Alternatively good results can
be achieved by using different piecewise continuous approximations of sinusoidal signals,
shortened square wave pulses or with pseudorandom binary maximum length sequences
(MLS). Different waveforms can be used, provided that correlation between measurement
results with sinusoidal signals can be shown with acceptable accuracy and repeatability.
While it is not possible to eliminate errors, their impact to measurement results can be
minimized by using carefully selected pulse waves for excitation and for demodulation. Clear
advantage in terms of simplicity of realization, together with very low current consumption
can be achieved due to the nature of such pulses. It can be shown that good results can be
achieved by using shortened square waves, and even better results by using equally weighted
sums of these. Generation can be accomplished by using two digital outputs and numerical
synchronous demodulation by just selecting correct samples, and adding them together.
Contemporary technology is well suited for practical realization of small form factor
measurement devices based on shortened square waves. With gathered experimental results
further reduction in size and complexity can be achieved on later stage. Substantial energy
savings can be achieved at higher level of reliability (corresponds to reduced component
count).
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ELEKTRONISKS ACS AIZSEGS AR LAIKA SKAITISANU UN
MIKROKONTROLIERA PIC16F676 VADIBU

V. Karitans, M. Ozolins, G. Kuprisa
Latvijas Universitates Cietvielu Fizikas Institiits

Sads elektronisks acs aizsegs nepiecieSams tadas bérnu redzes patologijas ka
ambliopijas arstéSanas gaitas izsekoSanai, jo bérni dauzdreiz nelabprat nésa sadus
aizklajejus. Ambliopija ir nopietns redzes traucgjums un ir arst€jama tikai berniba.
Galvenas aizklajéja dalas ir mikrokontrolieris PIC16F676, reala laika pulkstenis
DS1302 un infrasarkanais bloks. Temperatiira un IR diodes starojuma atstaroSanas no
adas nosaka aizsega statusu. Aizsega statusa mainu mikrokontrolieris PIC registré,
uztverot signalus no temperatiiras un IR sensoriem. Statusa maina tiek registréta
statusa mainas registra. Izmainoties statusam, no reala laika pulkstepa tiek nolasits
laiks, kad §1 maina notikusi. Elektroniska okltidera darbibas shéma paradita 1. attgla.
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Att. 1 Elektroniska oklidera darbibas shéma

ELECTRONIC EYE OCCLUDER WITH INTEGRATED
TIME-COUNTING FUNCTION
CONTROLLED BY MICROCONTROLLER PIC16F676

V. Karitans, M. Ozolinsh, G. Kuprisha
Institute of Solid State Physics, University of Latvia

Such an occluder is necessary to trace a treatment of amblyopia — pathology of vision
of children. It is an actual question since children are often reluctant to wear such an
occluder. Amblyopia is a severe pathology of visual system and can be treated only in
a childhood. Main components of occluder are a microcontroller PIC16F676, a real
time clock DS1302 and and infrared block. A status of occluder depends on a
temperature and a presence of reflected infrared radiation from skin. Microcontroller
PIC registers a change of status by receiving signals from temperature and infrared
sensors. The change of status is registered in a register of change of status. When the
status has changed, a time moment is read from real time clock when this change
occured.
Izmantota literatiira

C.E.Stewart, A.R.Fielder, D.A.Stephens and M.J. Moseley. Design of the Monitored

Occlusion Treatment of Amblyopia Study (MOTAS)Br.J.Ophthalmol.2002;86;915-
919.
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ZEMES — UDENS SILTUMSUKNU PROJEKTU ANALIZE
M. Greizins, J. Zvirgzds, G. Pikurs
Atslégvardi: siltumsiiknis, projektu analize

Geotermala siltumsiikna projekta modelis var tikt lietots lai noveértétu geotermala
siltumsiikna projektu, sakot no liela méroga komercialajiem, institucionalajiem vai
industrialajiem Iidz pat nelielajam privatajam sisttmam. Sisteému tipi, kas paklaujas
Sim projektu modelim ir: zemes siltumstkni ar horizontalo kolektoru, zemes
siltumstkni ar vertikalo kolektoru, ka ari atvérta kontira un aku gruntsiidenu
termoenergiju izmantojoSie siltumstkni. Projektu modelis ietver seSas nodalas, kuras
tiek apskatits energijas modelis, sildiSanas un dzes€Sanas slodzes aprékins, izmaksu
analize, gazu emisijas samazinasanas analize, finansialais apskats un riska analize.
SildiSanas un dzes€$anas slodzes sadala ir jaapskata kopa ar energgtiska modela
sadalu, lai varétu paredz€t sildiSanas un dzes€Sanas slodzes potencialajai siltumsiiknu
sistémai.

Energétiska un sildiSanas dzes€Sanas sadalas ir jaapskata pirmas. Izmaksu analizes
sadala jaaizpilda nakos$a, aiz kuras secigi aizpilda finansu kopsavilkuma sadalu.
Emisijas gazu samazinaSanas sadalas apskats nav obligats, tas paredz€ts lai palidzetu
lietotajam paredz€t gazu emisijas samazinasanas potencialu.

GROUND SOURCE HEAT PUMP PROJECT ANALYSIS
M. Greizins, Zvirgzds, G. Pikurs
Keywords: heat pump, project analysis

Ground-Source Heat Pump Project Model can be used to evaluate ground-source heat
pump projects, from large scale commercial, institutional or industrial applications to
small residential systems. The types of system covered are: Ground-Coupled Heat
Pumps (GCHPs) - Horizontal GHX, Ground-Coupled Heat Pumps (GCHPs) - Vertical
GHX and GroundWater Heat Pumps (GWHPs) - Open Loop or Standing Well. Six
worksheets Energy Model, Heating and Cooling Load Calculation (Heating and
Cooling Load), Cost Analysis, Greenhouse Gas Emission Reduction Analysis (GHG
Analysis), Financial Summary, and Sensitivity and Risk Analysis (Sensitivity) are
provided in the Ground-Source Heat Pump Project Workbook file. The Heating and
Cooling Load worksheet should be used with the Energy Model worksheet to estimate
the heating and cooling loads for the potential GSHP system.

The Energy Model and Heating and Cooling Load worksheets are completed first.
The Cost Analysis worksheet should then be completed, followed by the Financial
Summary worksheet. The GHG Analysis and Sensitivity worksheets are optional
analysis. The GHG Analysis worksheet is provided to help the user estimate the
greenhouse gas (GHG) mitigation potential of the proposed project.
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APKARTEJAS VIDES TEMPERATURAS UN RELATIVA MITRUMA
MONITORINGS LIETOJOT DS1923

I.Gvardina, J.Kleperis, A.Kristin$
Latvijas Universitates Cietvielu fizikas institiits

Amerikanu firma Dallas Semiconductor razo termohigrografus temperattiras un
relativa gaisa mitruma mériSanai ar mériSanas diapazonu - 20°C lidz +85°C un
attiecigi 0% Iidz 100% (Hydrochron Temperature/Humidity Logger iButton DS1923).
Ierice ievietota speciali pielagota nertis€josa t€rauda MicroCAN tipa korpusa. Ta ir
divkanalu elektroniskais pasrakstitajs, kur§ sava energoneatkarigaja atmina uzkraj
datus par apkartgjas vides temperatiru un/vai relativo gaisa mitrumu ar piesaisti pie
reala laika.

IzmantoSanas sféra — dazadu partikas produktu, zalu, kimisko preparatu
parstrades, glabaSanas un parvadasanas vides monitorings.

Ir izstradata graudu kalteés izmantojama vides monitoringa sist€ma ar pieciem
DS1923 loggeriem, kura lauj novérot esoSo situaciju reala laika rezima uz datora
monitora, ka ari aposteriori savakt uzkratos datus. Sisttma nodroSina loggeru
parametru uzstadiSanu, datu arhivéSanu un grafisko atteloSanu.

MONITORING OF THE ENVIRONMENT TEMPERATURE AND
RELATIVE HUMIDITY USING THE DS1923

I.Gvardina, J.Kleperis, A.Kristin$
Institute of Solid State Physics, University of Latvia

The DS1923 Hydrochron Temperature/Humidity Logger iButton is a protected
thermohydrograph for registration of temperature in a range from -20°C up to +85°C
and relative humidity in a range 0 % up to 100 %. It is packed in specially modified
stainless-steel case MicroCAN. This device is serially issued by American firm Dallas
Semiconductor and represents completely protected two-channel electronic recorder
(logger), accumulating temperature and/or relative humidity values of the gas
environment surrounding its case in own nonvolatile memory, with a binding to real
time.

Such logger has no any own means of indication and control. Therefore all
functions on its service and information exchange with it are carried out at contact
between its case and supporting device using 1-Wire protocol.

Scope of such loggers is, first of all, monitoring sensitive to temperature and/or
the humidity foods, pharmaceutical and medical reagents and preparations, etc. at
their transportation, storage and processing.

In particular the climate monitoring system on the base of five DS1923 loggers
has been developed for grain warehousing and drying. This system allows as to trace
the current situation on a computer in a real time mode, as to collect the saved up data
a posteriori. The given system provides controlling of the logger’s parameters, storing
and graphic representation of the data fixed by them.
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FREKVENCU PARVEIDOTAJS UZ MIKROKONTROLIERA
DSPIC30F4011 BAZES

A.Grablevskis, E.Garkajs
Latvijas Universitates Cietvielu fizikas institiits

Miisdienas asinhronie elektrodzingji, pateicoties savai vienkarsibai un drosibai,
tiek plaSi pielietoti. Lai vaditu asinhrono -elektrodzing€ju, izmanto specialus
mikrokontrolierus, kuros lielaka dala vadibas signalu tiek izstradati balstoties uz
mikrokontroliera aparata dalu.

"dsPIC30F4011"(MICROCHIP) mikrokontroliera izmantoSana asinhrona

elektrodzingja frekvencu vadibai lauj atrisinat vairakas funkcijas, izmantojot tikai
vienu mikroshému. Mikrokontrolieris "dsPIC30F4011" satur platumimpulsu
modulacijas bloku, kas atvieglo vadibas signalu generaciju invertoram.
Lai raditu spriegumu ar dazadam frekvencém, ieejas tris fazu spriegumu iztaisno un
filtré, péc tam padod uz IGBT bloku, kur ar ,,dsPIC30F4011” mikontroliera vadibas
signalu palidzibu tas tiek moduléts ar frekvenc€ém no O lidz 10 kHz. Rezultata
kvazisinusoidals, ar frekvencém no 0 Iidz 100 Hz spriegums tiek padots uz asinhrono
elektrodzingju.

FREQUENCY CONVERTER ON THE DSPIC30F4011
MICROCONTROLLER BASE

A.Grablevskis, E.Garkajs
Institute of Solid State Physics, University of Latvia

Today asynchronous electric engines are common to use because of their
simplicity and reliability. Special microcontrollers are used for asynchronous electric
engines controlling, these controllers generate most of control signals by hardware.
Using of the microcontroller "dsPIC30F4011" (MICROCHIP) for frequency inverting
and control of the asynchronous electric engine allows to solve all necessary tasks
using only one microcircuit. The microcontroller "dsPIC30F4011" has block of wide
band pulse modulation, which allows simplifying the generation of control signals for
the inverter.

For creation a voltage of various frequencies an entrance three-phase voltage
rectify and filter, then submit on IGBT block. Where under control of signals of the
microcontroller "dsPIC30F4011", the voltage submitted on the IGBT block, where
there is modulated with frequency up to 10 kHz. As a result modulated signal filtered
by windings of the asynchronous electromotor, creates a voltage of a needed
frequency from 0 till 100 Hz.
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NAVIGACIJAS MONITORINGA SISTEMAS PIELIETOJUMS UZ
NAVIFLEET SISTEMAS PIEMERA

D.Gusevsl, V. Kutevs *
Latvijas Universitates Cietvielu fizikas institiits,
T ransporta un Sakaru Institits

Navigacijas monitoringa sisttma (NMS) ir pilnapjoma risindjums, kas lauj
veikt autotransporta monitoringu, ta vadibu un iegiit informaciju no jebkuras vietas
pasaulé un nodroSina informacijas apmainu starp komercijas autotransportu un
centralo ofisu. NMS sastav no trim galvenajam dalam:

1. Mobila aparatira;
2. Servera programmatiira un datubaze;
3. Klienta programmatira.

Saja referata ir paraditi visu NMS dalu raksturojumi ar izmanto3anas veidiem
un pielietoSanas piemériem. Paraditi dazadu navigacijas datu avotu pieméri un dazadi
informacijas apmainas tikli. Aprakstitas miisdienu navigacijas monitoringa sistému
tendences un problémas.

USAGE OF FLEET MANAGMENT SYSTEMS ON EXAMPLE OF
NAVIFLEET SYSTEM

D.Gusevsl, V. Kutevs >
!Institute of Solid state Physics, University of Latvia,
*Transport and Telecommunication Institute

The fleet management system (FMS) provides a comprehensive solution for
tracking, reporting and managing your mobile assets anywhere in the world and
allows the information exchange between a commercial vehicle and their central
office. FMS consist of three main parts:

O Mobile hardware

0 Server software & database

0 Client software
Brief descriptions of each FMS part with application areas and usage examples are
presented in this report. Shown different navigation data source examples and
different data exchange networks. Described modern tendencies and problems for
fleet management systems
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