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PLENARSEDE



PROFESORA ILMARA VITOLA DZIVES UN DARBA GAJUMS

J. Jansons

Ilmars Vitols piedzima 1931. gada 14. oktobri Daugavpilt fizikas skolotaja Karla
un makslinieces Ludmilas gimené. Pamatskola macijas Riga, beidza Valmiera. Tur
1951. gada pabeidza art vidusskolu ar labam un teicamam sekmé&m. Rudeni iestajas LVU
Fizikas un matematikas fakultaté. 1954. gada septembri tika ieskaitits par 2 slodzes
laborantu Eksperimentalas fizikas katedra pie doc. L. Jansona. Vina vadiba sekmigi
izstradaja Universitates beigSanas diplomdarbu “SveSvielu piemaisijumu ietekme uz
pusvaditaju spektralo fotojutibu”. P&c studijam ieguva rekomendaciju papildinaties
zinatniskam darbam un kop$§ 1955. gada 1. septembra tika pienemts darba par asistentu
turpat katedra.



Spécigu ietekmi Ilmara Vitola profesionalai petnieka darbibai deva tikSanas ar
Igaunijas Zinatnu akadémijas Tartu Fizikas un astronomijas instittita Jonu kristalu fizikas
laboratorijas vaditaju Dr. Ceslavu Luséiku, kad vind 1956. gada bija uzaicinats LVU
Eksperimentalas fizikas katedra nolasit lekciju ciklu par luminiscenci. 1. Vitols kluva par
vina aspirantu. Sakas ilgstosa zinatniska sadarbiba, kurai Ilmars Vitols pulcinaja
universitates studentus un fakultates jaunos darbiniekus — Valteru Zirapu, Aivaru
Simanovski, Ivaru Tali, Laimoni Beiziteru, Edmundu Tardenaku un citus, izveidojot bazi
straujai zinatnisko pétijumu attistibai cietvielu fizika. Nenoveért§jams ieguldijums Sai
laika ir arf Ilmara Vitola kolégiem, lidzgaitniekiem un draugiem Ojaram Smitam, Kurtam
Svarcam, Jazepam Eidusam un Irénai Plavinai.

Vecakajam inzenierim Ilmaram Vitolam 1960. gada 26. septembrT tika uzdots veikt
Pusvaditaju fizikas problému laboratorijas (PFPL) vaditaja pienakumus. So laboratoriju
vin$ kaldindja un izkaroja kopa ar Ojaru Smitu gan Rigas, gan Maskavas dazadas
instances. Pirma LVU fizikas zinatniski pé€tnieciska laboratorija bija nepiecieSama, lai
lidztekus akad@miskajai darbibai varétu uzsakt nopietnus zinatniskus p&tijumus, piesaistit
lidzeklus no budzeta un saimnieciskiem ligumdarbiem zinatniska darba apmaksai un
petnieciska darba materialas un tehniskas bazes izveidoSanai. Bez tam, latviesu izcelsmes
specialistiem bija maza varbiitiba dabut darbu vadoSajos zinatniski pétnieciskajos
institlitos un riipnicu laboratorijas politisku iemeslu — izcelsmes, radu un sakaru ar
emigraciju dé]. Tur attistita zinatne pamata kalpoja militari riipnieciskajam kompleksam
un bija stingra kadru atlase. I[lmars Vitols macgja loti virtuozi nodibinat lietiSkus sakarus
ar militara kompleksa iestadém Riga, Maskava, Leningrada, Kijeva un citur, veiksmigi
noslédza saimnieciskus ligumus, kuriem nebija atzime “slepeni”. Tadgjadi Ilmars Vitols
radfja zinatnisku kolektivu, kur§ vargja izmantot tas akadeémiskas brivibas, kas
Universitaté kaut cik vel pastav&ja, bet slégtajas militara kompleksa iestades nebija
iesp&jamas.

PFPL strauji auga, pateicoties Fizikas un matematikas fakultates razibai un
I. Vitola talantam dot idejas un piesaistit to istenoSana talantigus un sp€jigus cilvékus.
Ipasi tika attistita speciala petnieciska aparatbiive, kas ir pamats eksperimentalajai fizikai.
Tolaik vajadzigo aparatiiru nebija iesp&jams iegadaties. PFPL struktura tika izveidots
savs konstruktoru birojs ar vairakam nodalam. Radioelektronikus sakuma vadija P&teris
Tomsons, [lmara skolas biedrs un draugs no Valmieras. Par galveno inZenieri uzaicinaja
visu varo$o mehaniki Olgertu Abolinu, par konstruktoru vaditaju — apkérigo un darbigo
Jani Strauménu. Pirmo datoru — vadibas elektronu skaitloSanas masinu “Dnepra—1”
laboratorija iegadajas jau 1966. gada, lai kibernetizétu eksperimentu veikSanu un datu
apstradi. Pateicoties talantigajiem datoru inzenieriem Laimonim Piicem un Imantam
Grikim, jau taja paSa gada ka vieni no pirmajiem pasaulé uzsaka datoriz€tus
eksperimentus cietvielu fizika. Metodiku izstradaja Ilmars Vitols un Ivars Tale.
Programmas rakstija Juris un Ludmila Kuzmini, Andris Gailitis un students Andris
Jaunbergs. Pirmos automatiz€tos eksperimentus Vitola un Tales vadiba izveidoja un veica
asistenti Andrejs SilinS, Anatolijs Truhins un Andris Plaudis. Tad v@l nerazoja
datorvadibai nepiecieSamos digitalos merinstrumentus. Pirmos ciparu voltmetrus,
termoregulatorus un citas no distances vadamas mérierices sadarbiba ar fizikiem
izveidoja inZenieri Edmunds Tardenaks, Gunars Limezs, Maris Zarin§ un citi
radioelektroniki.

Fiziku virzija: Ojars Smits — optika; Valters Ziraps, Ivars Tale, Janis Valbis, Janis
Bogans - jonu kristalu fizika; Imants Edgars Silin§ - organiskos pusvaditajos;
Arnis Kundzins, Laimonis Beizitars, Andrejs Liisis - plano kartinu fizika; Juris Zakis -
stiklu fizika. Tika audzeti kristali un planas kartipas, izdaritas spektralas analizes,
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veidotas jaunas pétniecibas iekartas un uzlabotas vecas. Lai ieglitu tam visam Iidzeklus,
bija javeic daudzi un sarezgiti ligumdarbi dazadam iestadém un organizacijam.

Petfjumu problematiku liela m&ra noteica sadarbiba ar Tartu fizikiem. Ilmara
Vitola uzmanibas centra 60-tos gados bija defektu veidoSanas mehanismi jonu kristalos.
Vins 1966. gada izvirzija ta saucamo radiacijas defektu veidoSanas eksitonu mehanismu,
kur$ balstijas uz Tartu un Riga veikto eksperimentu iegiitajiem rezultatiem. Mehanisma
modeli I. Vitols izklastija referata Starptautiska luminiscences konferencé Budapesta
1966. gada. Diskusija par izvirzito defektu veidoSanas mehanismu bija viena no
konferences centralajam t€mam jonu kristalu fizika un to vélak déve&ja par Vitola-Hersa-
Pali modeli. Starp citu, ta bija pirma arzemju konference, kura piedalijas PFPL fiziki,
skaita 10 dalibnieki. Sadu daudzskaitligu delegaciju I. Vitolam izdevas apstiprinat
Maskava.

Turpmakie Ilmara Vitola petijumi 60-to gadu beigas koncentrgjas ap elektronu
tunelprocesiem. Cietas vielas tos vispirms novéroja jonu kristalos. Studiju uzlaboSanai
I. Vitols ierosinaja un palidzgja izveidot Pusvaditaju fizikas katedru.

PFPL pakapeniski ienéma vecas Universitates €kas 1. stava visu kreiso sparnu un
izblivéja gan pagrabu, gan béninus, gan s€tu, gan gaiteni. Bet driz telpas saka triikt.
L. Vitolam ar kolégiem radas doma uzcelt jaunu €ku, kas biitu piemérota fizikai. Un sakas
razens planoSanas un lidzeklu mekléSanas laiks. Ta tapa LU Cietvielu fizikas instittita
projekts un vélak ari pats instittits Kengaraga iela 8.

Sai laika PFPL iendca nakama fiziku paaudze: Donats Millers, Andrejs Silins,
Zigfrids Racko, Vitolds Grabovskis, Aris Veispals, Velta Tale, Ivars Lacis, Péeteris Kiilis,
Anatolijs Truhins, Maris Springis, Janis Klava un daudzi citi. Sazarojas p&tnieciska darba
virzieni. Lidzas jonu kristalu fizikai saka strauji attistities oksidu stiklu fizika, jonu
vaditaju fizika, organisko materialu fizika, mediciniska fizika, pusvaditaju fizika un
tehnologija. Strauji attistijas zinatnisko aparatu un iekartu biivnieciba, jo tos saka loti
pieprasit daudzas Vissavienibas pe€tnieciskas iestades.

Izveidojas objektiva nepiecieSamiba mainit PFPL organizatorisko vadibu.
Ilmaram Vitolam bija dilemma — vai nu kliit par lielas daudznozaru petnieciskas iestades
administrativu vaditaju, vai ar1 palikt radosa zinatniska un akadeémiska darba. Bez tam,
I. Vitola vienaudzi un pat jaunaki fiziki jau bija aizstavejusi zinatnpu kandidata gradu un
nelavas vairs stingrai vadibai. Vins, ne bez svarstiSsanas un psihologiska diskomforta,
iz8kiras par akadémisko darbibu. Un Ilmars nodeva PFPL vadibu Jurim Zakim, atpiitas
no lielajiem organizatoriskajiem un sikajiem ikdienas pienakumiem, izcili aizstavéja
disertaciju, kuru apstiprinaja 1970. gada 7. janvari, burtiski atdzima jaunam idejam un ar
1971./72. macibu gadu saka stradat Pusvaditaju fizikas katedra par macibu speku.

70-tajos gados lidztekus macibu darbam turpinajas Ilmara Vitola agrak uzsaktie
tunelprocesu pétijumi, parejot uz jaunu materialu klasi - uz elektronu procesu pétijumiem
oksidu stiklos. Sekmigi vin$ turpinaja vadit zinatnisko t€ému un PFPL Kristalu fizikas
nodalas grupu, kuras kodolu veidoja Vitolds Grabovskis. 1. Vitols saka sadarboties stiklu
pétnieciba ar Leningradas fizikiem Dr. Nikitu Tolstoju un vina délu Mihailu. 1. Vitols ar
kolégiem izveidoja ekonomisku un nelielu $kidra hélija tvaiku optisko kriostatu, kuru
vargja érti ar savu automa$inu “Ziguli” aizvest uz Tartu Fizikas institatu. Tur pie Dr.
C. Lus¢ika bija pieejams 8kidrais hélijs, lai veiktu mérfjumus pie loti zemam
temperatiram. Tas pavéra daudz plasakas iesp€jas petamo materialu Tpasibu
noskaidroSanai. Panakumi fizika deva doktora gradu (14.01.1977.), profesora nosaukumu
(18.05.1979.) un kops 1978. gada 1. septembra Pusvaditaju fizikas katedras vaditaja
vietu.



Lidztekus darbam ar studentiem Ilmars Vitols liclu uzmanibu saka veltit Latvijas
skolnieku sekmju izpétei. Izradijas, ka neatkarigi no skolas atraSanas vietas tika dazi
procenti no skolniekiem ir sp&jigi sekmigi studet fiziku. Lai vini “nepazustu”, 1. Vitols
kopa ar V. Grabovski un A. Kangro izveidoja un daudzus gadus vadija jaunrades vasaras
skolu “Alfa”, kura uzaicinaja piedalities Sos talantigos un centigos jaunieSus. Tas
piesaistija Fizikas un matematikas fakultatei sp&jigus studentus.

Sakas personigo datoru laikmets 80-jos gados. Prof. Ilmars Vitols saprata, ka
skolas bez tiem nav jéga informatikas priekSmetam un kopa ar Juri Kuzminu veltjja
milzigas ptles, lai apgadatu skolas ar tolaik vienigajiem un ar lielam gratibam
dabtjamiem personalajiem jeb “sadzives” datoriem “BK-0010" un to kompleksiem —
“datoru kabinetiem”. Ta rezultata Latvijas skolas kluva par vadosSajam praktiskas
informatikas joma.

Parbiive, Latvijas Tautas fronte, barikades, Latvijas neatkariba — pie ta visa loti
aktivi darbojas prof. Ilmars Vitols ar savu gudro diplomatiju, intuiciju un talredzibu. Bet
ko talak? Vins jau laicigi bija sapratis, ka zinatne, kas bija balstita uz “zvaigznu kariem”,
driz sabruks. Demokratija un brivais tirgus ir veérsti uz katra cilvéka personigdm
vajadzibam. Galvena ir informacija, no kuras ap 90 % cilvéks uztver ar redzes palidzibu.
Ja ta ir pazeminata, tad cilvékam ir ierobezojumi. Redzi var uzlabot ar pareizam brillém.
Lai to izdarftu, ir jazina ne tikai medicina un biologija, bet arT psihologija un fizika. Prof.
I. Vitols to visu ir macijies un izpratis. Tamdé] vin§ kopa ar Dr. Ivaru Laci un
Dr. Vitoldu Grabovski 90. gadu sakuma dibinaja LU jaunu studiju virzienu — optometriju
un redzes zinatni. Bet, lai cilveki iegiitu pareizas brilles, izveidoja LU Optometrijas
centru. Tur stradaja acu arsti kopa ar optometristiem, kuri zinatniski korekti izlaboja
klientu redzes trauc€jumus ar brillem vai kontaktlecam. Dazos gados LU Optometrijas
centrs kliva par vienu no vadoSajiem uznémumiem Latvija $aja nozaré un misu
Universitaté optometriju un redzes zinatni studé jau ar1 arzemnieki.

Prof. Ilmaru Vitolu 1998. gada 17. aprili iev€lgja LU Senata. Tur vin$ nevargja
mierigi noklausities dazu senatoru tukSaja runaSana. Vin$ ar savu LU patriota staju un
darbibu deva daudzus jauninajumus. Vins$ ir viens no tiem, kas nelava likvidét LU, lai
apvienotu to ar Latvijas Medicinas akadémiju, bet aktivi palidzgja sagatavot un panaca
LR valdibas 1€mumu, kas paredz mediku ieklausanu LU demokratiska veida. Art
palidzgja sagatavot priekslikumus par viesnicu “Riga”, kas atrodas uz LU zemes gabala,
lai no iesp&jamiem ienakumiem atbalstitu studijas.

Tas viss ir prasijis milzigu piepili un spriedzi. Sestdiena, 2000. gada 19. augusta
prof. I. Vitols kopa ar délu Mari aizbrauca atpusties uz Rindas upiti pie gleznaina
Andermindes pilskalna. Maksker&jot peksni kluva griti sirdij. Dels steidzigi veda t€vu uz
Ventspils slimnicu, bet nepaguva...

AtvadiSanas no nelaika prof. Ilmara Vitola un izvadiSana péd€ja gaita notika
piektdiena, 2000. gada 25.augusta no LU Liela Aula macitaja Jura Rubena vadiba
klatesot lielam pavaditaju skaitam. Vinu apbedija Jaunciema kapos lidzas vina vecakiem.

Prof. Ilmars Vitols pats vai kopa ar kolégiem publicgjis vairak par 150
zinatniskiem darbiem, kadus 50 macibu Iidzeklus, ap 15 socialpolitiskus rakstus. Vadijis
11 aspirantus, konsultgjis vismaz 6 doktorantus un bijis oponents ap 50 disertacijam, ka
ar1 bijis loceklis daudzas padomes. Izstradajis un vadijis kadus 10 jaunus lekciju kursus,
to skaita zinatnes organiz&$ana un finansé$ana, modernaja biofizika, mediciniskaja fizika
un redzes zinatn€. Vins pats nekad nav krajis vai sistematiz€jis sarakstos savus darbus,
tap€c ir griiti visu vina devumu precizi uzskaitit. Bet tas ir Joti ievérojams.



PROFESORA ILMARA VITOLA PETIJUMI UN NOPELNI
CIETVIELU FIZIKA

I.Tale
LU Cietvielu fizikas institits, Kengaraga iela 8, Riga, LV-1063

Profesora I. Vitola zinatniska karjera sakas 1955.g. LU Fizikas- matematikas fakultate
doc. L. Jansona vadiba, kur§ vinu ievadija optisko materialu — sarmu metalu halogenidu
defektu pétisanas problematika. Pirmo pétjjumu tematika — Dembera efelts platzonas
materialos izmantojot vibréjosa kondensatora metodiku, kas Sobrid zinama ka Kelvina
zonde. 1956 g. Prof. C. Lus¢iks viesojas ar referatu par jonu kristalu problémam Riga un
piedavaja I. Vitolam sadarbibu ar Tartu ZA Fizikas instititu. Sadarbiba ar Tartu fizikiem
tai skaita [.Vitola, toreiz€ja LU aspiranta, aktivitate stimul&ja jonu kristalu pe&tijumu
attistibu Riga universitate (O. Smits, K.Svarcs) un ZA fizikas institata (I. Plavina).
Petijumos iesaistijas FMF studenti - veidoties aktivas pétniecibas grupas. Jau 1959.g.
pateicoties organizatoriskai veiksmei I. Vitols uzsaka darbus divos virzienos — pétijumu
materialas bazes un metodikas izstrade un fotofizisko procesu mehanisms jonu kristalos.
Petijumi ietvéra sekojoSas problémas: Defektu luminiscenta kinétiska spektroskopija
(sadarbiba ar 1. Plavinas grupu ZA); Elektronu — caurumu procesi (I. Tale, V. Ziraps, A.
Gailitis, A.Portnovs), Caurumu autolokalizacija (J. Bogans, 1. Tale), Radiacijas defektu
radiSana un anihilacija jonu kristalos (J. Valbis, V. Kriimin$, Z. Racko, D Millers, A.
Bogans). Prof. I. Vitols ir viens no eksitonu mehanisma atklaj€jiem radiacijas defektu
radisana 1966.g. Balstoties uz izveidojusos zinatniskais potencialu, veiktiem p&tjjumiem
un idejam to paplasinaSanai prakseé péc I. Vitola iniciativas un organizatoriska darba LU
tika izveidota patstaviga Pusvaditaju fizikas problému laboratorija. Ta bija baze
turpmakai pétijumu tematikas paplasinasSanai parejot no jonu kristalu pétniecibas uz
perspektiviem materialiem un paradibam praksei: scintilatori, temoluminiscenta
dozemetrija, germanija monokristaliskas kartinas (L. Beiziters), cietvielu jonika (A.
Lasis, J. Kleperis u.c.), zinatniska aparatu biivnieciba un eksperimenta automatizacija (A.
Portnovs, A. Gailitis, E. Tardenaks, J. Strauméns u.c.). Sakot ar 1968. g. Prof. 1. Vitols
pievérsas radiacijas procesu pétijumiem oksidu stiklos (V. Grabovskis, U. Rogulis u.c.).
Sais pétijumos iesaistas un turpina I. Vitola uzsakto oksidu un halkogenidu pétijumu
tematiku Sobrid pazistami fiziki Prof. J. Zakis, Dr.A. Truhins, Akad. A. Silin§, Dr. L.
Skuja.

Prof. 1. Vitols savu zinatnisko karjeru beidz 1989-90 gados, kad vin$ pieversas
galvenokart akadémiskai un darbibai.

Prof. I Vitola zinatnisko pétijumu devums ietver vairak neka 100 publikacijas , no tam 47
starptautiski citétos zurnalos.



PROFESORS ILMARS VITOLS - OPTOMETRIJAS UN REDZES ZINATNES
PAMATLICEJS LATVIJAS UNIVERSITATE

I.Lacis
Latvijas Universitate
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%1y KODOLA STRUKTURA PEC SUPERSIMETRIJAS MODELA

M.Balodis, J.Bérzins, N.Kramere (1), H.F.Wirth (2,3), G.Graw , R.Hertenberger(2),
T.von Egidy(3), J.Jolie, S.Christen, O.Moeller, D.Tonev(4), J.Barea, R.Bijker,
A.Frank(5)

(1)Latvijas Universitates Cietvielu fizikas institita Radidcijas fizikas laboratorija (2)
Fizikas sekcija, Minhenes Ludviga Maksimiliana Univ., Garhinga, Vacija (3)Minhenes
Tehniska Univrsitate, Garhinga, Vacija (4)Kodolfizikas institits, Kelnes Univ.,
Garhinga, Vacija (5)Kodolzindtnu inst., Meksikas Naciondala Autonoma Univ., Meksika

Uzlabota '"“Ir ierosindto energijas limepu shéma [1] ir interpretéta, lietojot
supersimetrijas modeli U(v)(6/12)xU(w)(6/4) versija. Negativo paribu limenu energijas
kodola "*Ir rekinam, izmantojot modela parametru vértibas, kuras ir iegiitas lidzigos
aprékinos kodoliem '°*'**0Os un '"’Ir. Kamér rezultati, kurus iegistam '**Ir limenu
energijam un spinu vértibam ir vismaz apmierino$a saskana ar $1 kodola eksperimentalo
Itmenu shému, (d,a) reakcijas Skersgriezumiem dabiijam rezulatus, kam saskana ar
eksperimentu datiem ir neapmierinosa. Tas nozimé, ka '*Ir ir mazak piemérots biit par
spersimetriskas shémas kodolu neka '*°Au, kurs atikiras tikai par diviem protoniem.

SUPERSYMMETRY MODEL FOR THE “*Ir NUCLEAR STRUCTURE

M.Balodis, J.Berzins, N.Kramere(1), H.F.Wirth(2,3), G.Graw, R.Hertenberger(2),
T.von Egidy(3), J.Jolie, S.Christen, O.Moeller, D.Tonev(4), J.Barea, R.Bijker,
A.Frank(5)

(1)Radiation Physics Laboratory, Institute of Solid State Physics, University of Latvia
(2)Sektion Physik, Ludwig-Maximilians-Univ.Muenchen,D-85748 Garching, Germany
(3)Physik-Department, Technische Univ.Muenchen, D-85748 Garching, Germany
(4)Institut fuer Kernphysik, Univ.zu Koeln, D-50937 Koeln, Germany (5)Instituto de
Ciencas Nucleares, Universidad Nacional Aotonoma de Mexico, AP 70-543, 04510
Mexico DF, Mexico

The extended 'Ir excited level scheme [1] is interpreted in terms of
U(v)(6/12)xU()(6/4) supersymmetry model. The negative parity level energies of I
are calculated employing model parameter values obtained from the analogous
calculations for '**'**Os and '*’Ir. While the results obtained for the "*Ir level energies
and spin values are in more than satisfactory agreement with the experimental '**Ir level
scheme, the results obtained for the (d,a) reaction cross sections agree with experimental
data unsatisfactory. It means that the '"*Ir nucleus is less suitable for the role of
supersymmetry scheme nucleus than its neighbour '"°Au, which differs only by two
protons.

[1] M.Balodis et al. In preparation for Nuclear Physics A.
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KVANTU HAOSA PETIJUMI TRIAKSIALA ROTATORA MODELI

J.Proskurins, K.Bavrins, A.Andrejevs, T.Krasta, J.Tambergs
Latvijas Universitates Cietvielu fizikas institiita
Radidcijas fizikas laboratorija

Geometriska cieta triaksiala rotatora modela hamiltoniana matricas tika diagonaliz&tas
visam kodola spina I veértibam intervala 1=2,3,...,101 Iidz maksimalajam matricas rangam
n=51 un pie visam triaksialitates lenka y ve&rtibam y=3°4°,...,30°. Iegltas ierosinato
stavok]u energijas E(i) un vilpu funkciju sajaukSanas amplitidas c(i,k) tika izmantotas
kvantu haosa dinamisko kritériju - vilpu funkciju entropijas W(i) un bazes stavoklu
fragmentacijas platuma (k) izp€tei atkariba no (I,y). Tika atrasts, ka pareja uz kvantu
haosa stavokli iestajas pakapeniski sakot ar y=15° pie kam kriteriju x(k) hamiltoniana
matricu trisdiagonalas formas dél ir iesp&jams aprékinat tikai maksimali sajaukto bazes
stavoklu apgabala tuvu pie y=30°.

STUDY OF QUANTUM CHAOS
IN THE FRAMEWORK OF TRIAXIAL ROTATOR MODEL

J.Proskurins, K.Bavrins, A.Andrejevs, T.Krasta, J.Tambergs
Latvian State University Solid State Institute
Radiation Physics Laboratory

The Hamiltonian matrices of the geometrical rigid triaxial rotator model have been
diagonalized for all nuclear spin I values [=2,3,...,101 until the maximal matrix
dimension n=51 and for all triaxiality angle y values y=3°4°,...,30°. The calculated
excited state energies E(i) and wave function mixing amplitudes c(i,k) have been used for
the study of (L,y) dependence of dynamical quantum chaos criteria — namely, the wave
function entropy W(i) and the fragmentation width k(k) of basis states It has been found
that the transition to quantum chaos state takes place gradually starting from y=15°,
besides, due to the three-diagonal form of the Hamiltonian matrix, one can evaluate the
criterion k(k) value only in the maximally mixed basis state region close to y=30°.

12



STIPRI IEROBEZOTAS DINAMIKAS MODELA IZMANTOSANA IZOSPINA
SIMETRIJAS EFEKTU APRAKSTAM KODOLOS AR 4<A<40

T.Krastal, O.Katkeviéiusz, J.A.Castilho Alcaras3,
J .Ruial, J .Tambergsl,
! Latvijas Universitates Cietvielu fizikas institiits
? Lietuvas ZA Teorétiskas fizikas un astronomijas institits, Vilna, Lietuva
7 Paula Universitates Teorétiskas fizikas institits, Sao Paulo, Brazilija

Izmantojot rezultatus, kas iegiiti paru-paru, neparu spogula tipa un neparu-neparu kodolu
aprékinos Stipri lerobezotas Dinamikas Modela (SRDM) [1] ietvaros, tiek apskatiti Z=N
kodolu energijas spektru pétijumu aktualie jautajumi. IpaSa uzmaniba pievérsta
energétisko Iimenu saSkel$anai starp neparu spogula tipa kodolu pariem, ka ari starp
A=4n+2 kodolu T=1 izobaru multipletu [imeniem. legiitas teorétiskas 4<A<40 apgabala
kodolu radiusu, saites energiju un zemako SU(3) konfiguraciju ierosinato Ilimenu
raksturlielumu vértibas tiek salidzinatas ar eksperimentu, ka ari ar citu teor&tisko
aprékinu rezultatiem. Apskatitas iesp&jas iegiito rezultatu uzlaboSanai Ierobezotas
Dinamikas koncepcijas ietvaros.

ISOTOPIC SYMMETRY EFFECTS IN 4<A<40 NUCLEI IN THE
FRAMEWORK OF STRICTLY RESTRICTED DYNAMICS MODEL

T.Krastal, O.Katkeviéiusz, J.A.Castilho Alcaras3,
J .Ruial, J .Tambergsl,
! Institute of Solid State Physics, University of Latvia
? Institute of Theoretical Physics and Astronomy, Vilnius, Lithuania
3 Instituto de Fisica Teorica, Universidade Estadual Paulista, Sao Paulo, Brazil

Actual problems related with the study of energy spectra of Z=N nuclei are considered
basing on the results of even-even, odd-mirror and odd-odd nuclei calculations performed
in the framework of Strictly Restricted Dynamics Model (SRDM) [1]. Especial attention
is given to the energy splittings between levels of odd-mirror nuclei pairs and the levels
of T=I isobar multiplets with A=4n+2. Obtained theoretical values for 4<A<40 region
nuclei radii, binding energies and the characteristics of ground SU(3) state configuration
excited levels are compared with experiment as well as the results of other model
calculations. The possibilities to improve the quality of obtained results in the framework
of Restricted Dynamics conception are considered.

[1] V.Vanagas. Algebraic foundations of microscopic nuclear theory. Moscow, “Nauka”,
1988 (in Russian).
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RADIJA -226 PIESARNOJUMA IZVERTESANA

D. Riekstil,lal, J. Malnaész, 0. Véverisl, J. Bérzil,lél, A. Grivite’
'Latvijas Universitates Cietvielu fizikas institiits
? Bistamo atkritumu parvaldibas valsts agentiira

Viens no radija-226 pielietoSanas veidiem ir ta izmantoSana radioaktivas gazes radona-
222 iegiiSanai, ko izmanto arstnieciskajas vannas. Radona vannu terapiju plasi izmantoja
bijusaja Padomju Savieniba, bet kops 1994. gada Latvija to vairs nepielieto, Tomér
objekts, kura ieguva radona tidens koncentratu, lidz $§im laikam nebija atbrivots no valsts
uzraudzibas. lepriek$gjie orient§josie petijumi paradija, ka teritorija un telpas ir
piesarnotas ar radiju-226. Tas pakapeniski veidojies vairak ka 30 gadu ilga objekta
ekspluatacija. Masu mérkis bija veikt sistematisku teritorijas un esoso €ku radioaktiva
piesarnojuma izpéti, dezaktivacijas projekta izstradi un objekta dezaktivaciju. Alfa un
beta aktivitates merjjumiem izmantoti radiometri, bet gamma aktivitates - gamma
spektrometri. Dezaktivacijas rezultata iegiito augsni , dazadus buivmaterialus, iepakotus
200 litru metala mucas un hermétiski noslégtus, mérija ar y-spektrometru izmantojot NaJ
detektoru. lesp&jami precizakai radionuklidu koncentracijas noteikSanai mucas, veikti
papildus pétijumi — teorétiskie aprékini un merjjumi ar punktveida standarta avotiem.
Visa mérjjumos izmantota aparatiira bija kalibréta un sertificéta. Pamatojoties uz izpéetes
datiem izstradats objekta dezaktivacijas projekts, tika veikta ta dezaktivacija. Rezultata
ieguva ap 125 m’ radioaktivo atkritumu, no kuriem apméram 1/3 dalai pamatojoties uz
misu merjjumiem, javeic apglabasana specializéta glabatava.

EVALUATION OF RADIUM-226 POLLUTION

D. Riekstil,lal, J. Malnaész, 0. Véverisl, J. Bérzil,lél, A. Grivite’
"Institute of Solid State Physics, University of Latvia,
? Hazardous Waste Management State Agency

One of the applications of Radim-266 is in the obtaining of the radioactive gas Radon-
222 used in therapeutic baths. The therapy of radon baths was widely used in the former
Soviet Union, but it hasn’t been used in Latvia since 1994. Nevertheless, the object
where the Radon concentrate was obtained was not released from the state control until
now. The previous tentative investigations have showed that territory and premises were
polluted with Radium-226. It has gradually accumulated during more than 30 years of the
object operation. Our aim was to carry out the systematic investigation of the radioactive
pollution of the territory and buildings, to draw up the project of decontamination and
decontaminate the object. Radiometers were used to measure the alpha and beta
activities, and gamma spectrometers to measure gamma activities. Soil, different
constructions materials, packed in the 200 liter metal barrels and hermetically sealed that
were obtained after decontamination were measured with the y-spectrometer using the
Nal detector. On the basis of data obtained the project of decontamination of the object
was drawn up and the decontamination was performed. It resulted in 125 m®  of the
waste, 1/3 of which according to our measurements should be stored in the radioactive
waste repository.
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AU/NI(111) SAKAUSEJUMA MODELESNA AUGSTU
CO SPIEDIENU GADIJUMA

G. Zvejnieks'?, E.E. Tornau’, V.N. Kuzovkovs'
!Cietvielu fizikas institiits, Latvijas Universitate, Kengaraga 8, LV-1063, Riga, Latvija
ZLatvijas Universitate, Fizikas nodala, Zellu 8, LV-1002, Riga, Latvija
3Pusvadl‘tdju fizikas institats, Gostauto 11, LT-01108, Vilna, Lietuva

Bimetaliskiem katalizatoriem var piemist radikali atSkirigas IpaSibas no tam, kuras
novero atseviskam ta elementu komponentém. Lidz $im tika intensivi pétitas binaras
metaliskas sisteémas, kuras veido termodinamiski stabilus sakausgjumus tilpuma. Nesen
tika paradits, ka eksist€ jauna sakaus€jumu klase — virsmas sakaus€jumi, t.i., bimetaliska
sistéma sajaucas un veido sakauséjumu tikai virsmas slani. Sadas sistémas lauj veidot
jaunus katalizatorus ar uzlabotam Kkimiskam T1paSibam. Tomé&r pirms praktiskas
pielietoSanas ir jaizanaliz€ virsmas sakaus€jumu stabilitate industriali nozimigo augsto
spiedienu apgabala, kas butiski atSkiras no tradicionali pé&titam idealiz€tam, labi
kontrolétam sist€mam zema vakuuma.

Mes piedavajam teorétisku modeli AuNi virsmas sakaus€juma aprakstam uz Ni(111)
pamatnes augstu CO gazes spiedienu gadijuma. ST modela atkariba no parametriem tiek
pétita ar Monte Karlo (MK) datoru model€Sanas palidzibu. legiitie rezultati tiek
salidzinati ar eksperimentali novérojamo fazu atdaliSanos Aug3Nip; sakaus€juma
gadijuma, kad Ni atomi atstaj virsmu nikela karbonila Ni(CO)y veidoSanas dél, bet
atlikusie Au atomi veido klasterus.

SIMULATION OF AU/NI(111) ALLOY AT HIGH CO PRESSERUES

G. Zvejnieksl’z, E.E. Tornau® , V.N. Kuzovkov!
!Institute of Solid State Physics, University of Latvia, Kengaraga 8, LV-1063, Riga, Latvia
University of Latvia, Department of Physics, Zellu 8, LV-1002, Riga, Latvia
3Semiconductor Physics Institute, Gostauto 11, LT-01108, Vilnius, Lithuania

Bimetallic catalysts can have radically different properties of those, which have been
observed for its constituents. Up till now the main focus has been on bimetallic systems
that form thermodynamically stable alloys in the bulk. Recently, it was shown that there
exists a new alloy class — surface alloys, i.e., bimetallic system mixes and forms an alloy
only in the surface layer. Such systems allow to create new catalysts with improved
chemical properties. However, before practical applications it is necessary to analyze
stability of the surface alloy in the limit of industrially relevant high pressure region, that
is known to have a cardinally different properties from traditionally investigated well
controlled low pressure systems.

We propose a theoretical model for description of an AuNi surface alloy on Ni(111)
substrate at high CO pressures. The model dependence on parameters is analysed by
Monte-Carlo (MC) computer simulations. Obtained results are compared with
experimentally observed phase separation of Aug3;Nip; alloy, when Ni atoms leave
surface due to formation of nickel carbonyl Ni(CO)y, while the remaining Au atoms form
clusters.
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SKABEKLA ADSORBCIJAS MODELESANA NO PIRMAJIEM PRINCIPIEM
UZ UN(001) IDEALAS UN DEFEKTETAS VIRSMAS

D. Bocarovs, J. Zukovskis , un J. Kotomins
Latvijas Universitates Cietvielu fizikas institits, Riga, Latvija

Aktinidu nitridi ir daudzsolosi materiali uzlabotas kodolu degvielas iegiisanai
nakotnes atrajiem reaktoriem, jo tiem piemit augstaka termiska vaditsp&ja un augstaks
metala bltvums neka oksidiem, kurus Iidz Sim plasi izmanto komercialo kodolu degvielu
razoSana. Jauno kodolu materialu, ieskaitot urana nitridu (UN), izmantoSanai un
utilizacijai nepiecieSama padzilinata virsmas reaktivitates izpratne. Ta ka UN paraugos ir
ievérojams daudzums O piemaisijumu, kuri ietekmé degvielas ipaSibas, nepiecieSams
saprast skabekla adsorpcijas un O talakas iespieSanas mehanismu urana nitrida.

Mes veicam elektroniskas un atomaras struktiiras DFT aprékinus UN idealai un
defektivai virsmai, ka arT oksidéSanas sakuma stadijam. Tika izmantotas 2x2 un 3x3
izméra paplasinatas $tinas. IpaSa uzmaniba pievérsta (001) virsmas relaksacijas, virsmas
punktveida defektu pamatipaSibu un adsorbéta skabekla pétijumiem. Lai samazinatu
aprékinu laiku, tika apliikots simetrisks divpus€js punktveida defektu un adatomu
izvietojums. Vakances veido$anas energija uz virsmas ir nedaudz mazaka neka tilpuma.
Tas norada uz vakancu tendenci segregéties uz UN graudu robezam. Pateicoties UN
metaliski-kovalentai saitei, més noverojam lielu atomara skabekla afinitati pret UN
virsmu. O saites energijas ir 8.1 un 7.1 eV uz atomu, attiecigi, virs U un N atomiem.

Konstatéts, ka O adatoms virs U un N joniem transformgjas par O, ionu.

FIRST-PRINCIPLES SIMULATIONS OF OXYGEN ADSORPTION ON
PERFECT AND DEFECTIVE UN(001) SURFACE

D. Bocharov, Yu.F. Zhukovskii, and E.A. Kotomin
Institute of Solid State Physics, University of Latvia, Riga, Latvia

Actinide nitrides are promising as advanced nuclear fuels for future fast reactors,
since they exhibit higher thermal conductivity and higher metal density over the oxides,
most commonly used to fabricate commercial nuclear fuels so far. Handling and disposal
of new nuclear materials, including uranium nitride, require a deeper knowledge of the
surface reactivity. Since UN samples contain considerable amounts of O impurities,
which affect fuel properties, it is necessary to understand mechanism of oxygen
adsorption and further penetration of O inside the uranium nitride.

We have performed DFT calculations of UN perfect and defective surface as well as the
early stages of oxidation. We have considered supercells with 2x2 and 3x3 extensions.
The focus was placed on a study of (001) substrate relaxation, basic properties of surface
point defects and adsorbed oxygen. To reduce computational efforts, we have considered
symmetric two-side arrangement of both point defects and adatoms. The formation
energy of the surface vacancy is somewhat smaller than in the bulk. This indicates that
vacancies would like to segregate to the UN grain boundaries. Due to metallic-covalent
chemical bonding in uranium nitride, we observe high affinity of atomic oxygen towards
the UN (001) substrate: the binding energies are found to be 8.1 and 7.1 eV per adatom
atop surface U or N atoms, respectively. We also found that O adatom atop surface U and

N ions transforms into O, ion.
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IDEALU UN DEFEKTU SATUROSU PbZrO; KRISTALA (001) VIRSMU
APREKINI NO PIRMAJIEM PRINCIPIEM

A. Gopejenko, R.1. Eglitis, S. Piskunovs
Latvijas Universitates Cietvielu Fizikas Institiits, Riga, Latvija
e-mails: agopejen@inbox.lv

Svina cirkonats — PbZrOs;, pamatojoties uz ta antiferroelektriskajam ipaSibaam, ir
tehnologiski svarigs materials priek§ daudziem praktiskiem pielietojumiem, ieskaitot
stimulatorus un augsto energiju uzkraSanas ierices. Lauka icrosinata ferroelektriska fazu
pareja PbZrO; planajas kartinas ir iesp&jama d€l mazas energijas starpibas starp
ferroelektrisko un antiferroelektrisko fazi. Antiferroelektriskas PbZrO; plano kartinu
heterostruktiiras ir inertas pret radiaciju, un tad&jadi tas ir daudzsoloSas kandidates prieks
pielietojumiem radioaktivas vid€s, ieskaitot diagnostiskus materialus, un balometrus
prieks termiskajiem kodolreaktoriem. Si darba ietvaros, més apspriezam miisu atomaras
un elektroniskas strukttiras aprékinu rezultatus priek§ PbTiO; (001) virsmam, gan
idealam virsmam, gan ar1 tadam, kuras satur skabekla vakanci. Lai realizétu So merki,
més veicam lielu aprékinu apjomu izmantojot blivuma funkcionala teoriju, kura ir bazeta
uz hibrida apmainas-korelacijas funkcionali, kur§ satur nelokalo Foka komponenti. Misu
aprékinu rezultati demonstré ievérojamu Zr-O kovalences pieaugumu virsmas tuvuma un
ievérojamu elektronu blivuma pardalijumu defekta apkartné. Més veicam salidzinoSu
analizi starp PbZrOs (001) virsmam un radniecigu perovskitu SrTiO3 un PbTiOs (001)
virsmam.

AB INITIO CALCULATIONS OF PERFECT AND DEFECTIVE
PbZrO; (001) SURFACES

A. Gopejenko, R.1. Eglitis, S. Piskunov
Institute of Solid State Physics, University of Latvia, Riga, Latvia
e-mail: agopejen@inbox.lv

PbZrOs, lead zirconate, due to its antiferroelectric behavior, is technologically
important for applications involving actuators and high-energy storage devices. A field-
induced ferroelectric phase transition is found feasible in PbZrOs thin films due to a small
free energy difference between the ferroelectric and the antiferroelectric phases.
Antiferroelectric PbZrO; thin film heterostructures are found to be radiation resistant,
thus being suggested as a promising candidate for application in radiation environments,
including diagnostic materials and bolometers for thermonuclear reactors. In this study,
we discuss the calculated atomic and electronic structure of PbZrO; (001) surface, both
ideal and containing oxygen vacancy. For this purpose, we have performed a number of
large-scale DFT calculations based on the hybrid exchange-correlation functional
containing an admixture of non-local Fock exchange. Our calculations show increase of
Zr-O covalency near the surface and substantial redistribution of electron density in the
vicinity of the defect. We also compare our results obtained for PbZrO; (001) surface
with those for related (001) surfaces of SrTiOs and PbTiOs perovskites.
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HAMILTONA UN STOHASTISKA DINAMIKA POLARIZACIJAS
PARSLEGSANAS MODELOS AR IEKSEJU STRUKTURU

A. Kuznecovs, A. Belijs
Cietvielu fizikas institiits, Segnetoelektriku fizikas nodala, Riga, Latvija
E-pasts: klotins@cfi.lu.lv

Definéta un analiz€ta polarizacijas parslégsana segnetoelektrikos ar regularu un stohastisku
dinamiku. Regulara dinamika tiek model&ta ar efektivu Hamiltonianu, bet stohastisko dinamiku
ierosina termiskais troksnis. Teorija attiecas uz sistémam, kuras satur mikroskopiski lielus un
makroskopiski mazus mijiedarbojosos blokus, formali aprakstitus ar Lanzevéna dinamiku Landau
tipa Hamiltonianam un ar vidgja lauka tuvinajumu polarizacijas varbiitibas blivumam [1].
Modelos ietilpst (i) doménu parslégsanas dinamika saistiba ar doménu sienu kustibu un jaunu
doménu augianu, ka arf (ii) defektu inducéta 180° doménu dzim$ana un auggana zem kritiskas
temperatiiras. Vidéja lauka tuvinajumu realiz€ ar simplektisko integréSanu [1]. Jauni analitiski
rezultati attiecas uz talam mijiedarbibam un to skaitlisko model€Sanu. Augosais pieprasijums p&c
datorresursiem tiek apiets ar alternativo metodi [2], t. i., Markova processa divu stavoklu
tuvinajumu paplasSinatu Iidz polarizacijas sestas pakapes izvirzijumam [3] un otras kartas
elektroelastiskiem efektiem. Kontroles aprékini procesu dinamikai izdariti fiziskas vienibas
BaTiOs; saspriegotas planas kartinas, izmantojot materiala konstantes [4].

1. E.Klotins, Eur. Phys. J. B 50 (2006) 315-320

2. P. Talkner, L. Machura, M. Schindler, P. Hianggi, J. Luczka, New Journal of Physics 7 (2005) 14

3. A.Kuznetsov, A. Bely, Latvian Journal of Physics and Technical Sciences (2006) N 4, 25-31

4. Y.L.Li, S.Y.Hu, ZK. Liu, L.Q. Chen, Acta Materialia 50 (2002) 395-411

JOINT HAMILTONIAN AND STOCHASTIC DYNAMICS IN SPATIALLY
EXTENDED MODELS OF POLARIZATION SWITCHING

A. Kuznetsov, A. Bely
Institute of Solid State Physics, Ferroelectric division, Riga, Latvia
E-mail: klotins@cfi.lu.lv

We obtain and analyze polarization switching in ferroelectrics exhibiting both regular and
stochastic dynamics. The regular dynamics is modeled by effective Hamiltonian whereas the
stochastic one is emerged by thermal noise. The basics is addressed to a system incorporating
microscopically large and macroscopically small interacting blocks each of which is modeled by
Langevin dynamics for Landau type Hamiltonian and the mean-field approach resulting in
Fokker-Planck equation for multivariate probability density of polarization [1]. Representative
models include (i) time propagation of the domain switching associated with motion of the
domain walls and the growth of new domains, and (ii) the birth and coarsening of 180° domains
at reducing the temperature under the transition point with defects as the source of ergodicity
breaking. The mathematical technique, reproducing mean-field approach, is based on symplectic
integration [1]. Advancements are addressed to long-range interactions associated, however, with
growing demand for computing resources. Corresponding developments include Markovian two-
state process [2] extended for energy density up to sixth degree of polarization [3] and developed
in this work for second order in joint electric and elastic effects which allows solution of finite
size problems essential for thin films affected by misfit strain. Representative examples include
the impact of long-range electroelastic interaction as preceded by electroelastic Greens function.
Calculations are made in physical units for BaTiO; material constants after [4] with kinetic and
diffusion coefficients as the fitting parameters.

1. E.Klotins, Eur. Phys. J. B 50 (2006) 315-320

2. P. Talkner, L. Machura, M. Schindler, P. Hinggi, J. Luczka, New Journal of Physics 7 (2005) 14

3. Kuznetsov, A. Bely, Latvian Journal of Physics and Technical Sciences (2006) N 4, 25-31

4. Y.L.Li, S.Y. Hu, Z.K. Liu, L.Q. Chen, Acta Materialia 50 (2002) 395-411
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KRISTALOGRAFISKAS TEKSTURAS VEIDOSANAS IPATNIBAS
NANOSTRUKTURETAS TI KARTINAS.

Edmunds Tamanis, Andrejs Ogurcovs
Daugavpils Universitate, Pardades 1, LV-5400, Daugavpils, Latvija

Tika pétita teksturas veidoSanas nanostrukturétas Ti kartinas. Ti kartinas ar
biezumu 50 — 400 nm uz stikla pamatnes tika iegltas Xe atmosféra ar magnetronu
uzputinasanas iekartu. Pirms uzputinaSanas tika veikta pamatnu atkvélinaSana vakuuma
ka ar1 in-situ paraugu atkvélinaSana pec uzputinasanas. Kartinu tekstiira tika pé&tita ar
rentgendifrakcijas metodi, salidzinot vidgjas difrakcijas maksimumu veértibas diviem
vienados apstak]os iegiitiem paraugiem.

Pec atkvelinasanas Ti kartinas tika noverota labi izteikta tekstiira [002] (hcp).
Difrakcijas maksimuma intensitatei ir noveérota nelineara atkariba no kartinas biezuma (1.
zim.) ar maksimumu pie kartinas biezuma 150 nm.

25 Kartipam, kuras ir uzklatas uz neatkv&linatas
pamatnes, bija noverota slikti izteikta tekstiira, taja
pasa laika difrakcijas maksimuma intensitates
atkariba no Kkartinpas biezuma saglabajas. Sis
ipatnibas var tikt skaidrotas ar izmainam kartinu
virsmas un spriegumu energijas, ka ari ar dazadas
teksttiras slanu veidoSanos augSanas procesa.
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Fig. 1 Difrakcijas maksimumu relativas
intensitates atkariba no kartinas biezuma.

CRYSTALLOGRAPHIC TEXTURE FORMATION PECULIARITIES OF
NANOSTRUCTURED TI FILMS

Edmunds Tamanis, Andrejs Ogurcovs
Daugavpils University, Parades 1, LV-5400, Daugavpils, Latvia

Here a texture formation in nanoscale Ti films is investigated. Ti films with thickness
of 50 — 400 nm were obtained by magnetron sputtering in Xe atmosphere on glass
substrates. Annealing of substrates before sputtering as well as in-situ post-deposition
annealing of films was performed. The film texture was studied by X-ray diffraction.
Average intensity from two similar (same sputtering conditions) samples was measured.

Nonlinear dependence of texture from film thickness was found: after annealing Ti
films showed good texture [002] (hcp) with maximum at 150 nm (Fig. 1). Same
behaviour show Ti films deposited onto not annealed substrates. Different start conditions
favoured difference in texture quality, but tendency is the same. These peculiarities of Ti
films texture can be explained by changing of film surface and strain energy, as well as
layered growing of film.
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VIRSMAS MIKROSTRUKTURA UN MIKROCIETIBA TIBr
DETEKTORU KRISTALOS

M. éorohovs, F. Muktepavela, L. Grigorjeva, J. Maniks, D. Millers
Latvijas Universitates Cietvielu fizikas institiits

Tallija bromida monokristals, pateicoties to lielam atomskaitlim(T1-81, Br-35), lielam
blivumam (p=7.56 g/cm’) un lielam aizliegtds zonas platumam (=2.75 eV), ir perspektivs
materials istabas temperatiira izmantojamiem rentgenstaru un gamma kvantu detektoriem.
Tacu TIBr detektori joprojam netiek razoti serijveida to nestabilitates dél. Detektoru
uz detektora virsmas, kristalu tiribu, kristala virsmas un kontakta elektrodu kvalitati.
Tadg] aktuala ir TIBr kristalu virsmu mikrostruktiiras un morfologijas p&tiSana ka ari
virsmas apstrades metozu pilnveidoSana.

Tika pétita mehaniskas apstrades un kimiskas kodinasanas ietekme uz dazadu TIBr
kristalu virsmas kvalitati. Virsmas kvalitates kontrolei tika izmantotas optiskas
mikroskopijas un mikrocietibas metodes. legttie rezultati tika salidzinati ar detektoru
spektrometriskam TpaSibam. Izstradati kimiskas kodinaSanas rezimi, kuri lauj pilniba
novakt kristalu grieSanas procesa mehaniski defekteto slani, sagatavojot kristala virsmu
elektrodu uzklasanai. Salidzinata dazadas izcelsmes kristalu kvalitate. P&tjjuma rezultati
rada, ka virsmas mikrostruktiiras un mikrocietibas kontroles metodes var tikt sekmigi
lietotas kristalu apstrades kvalitates noveértésanai un detektoru izgatavoSanas tehnologijas
uzlaboSanai.

MICROSTRUCTURE AND MICROHARDNESS OF TIBr
DETECTOR CRYSTALS

M. éorohovs, F. Muktepavela, L. Grigorjeva, J. Maniks, D. Millers
Institute of Solid State Physics, University of Latvia

TIBr single crystal is a promising candidate as a room temperature X-ray and gamma
quantum detector due to its high atomic number (TI1-81, Br-35), high density (p=7.56
g/em’) and wide band gap (22.75 eV). However, the TIBr detectors up to now are not in
commercial use due to their non-stability. The main factors affecting the sensitivity and
energy resolution of detectors are the charge carrier collection efficiency on detector
surface, crystal purity, quality of crystal surface and contact electrodes. Therefore, the
developing of surface preparation technologies and investigations of surface
microstructure and morphology of TIBr crystals are actual problems.

In this work the effect of mechanical processing and chemical etching on crystal surface
was studied. The optical microscopy and microhardness methods were used for surface
quality estimation. The obtained results were compared with the spectrometric properties
of detectors. The procedures of chemical etching were developed, which ensure removing
of mechanically destroyed surface layer and surface processing for deposition of contact
electrodes preparing of surfaces layer. The quality of crystals presented by different
providers was compared. It is shown that microstructure analysis by optical microscopy
and microhardness methods can be successfully used for surface quality characterization
and enhancement of detector manufacturing technology.
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SAULES REAKTORA SINTEZETO ZnO NANOPULVERU IPASIBAS

A. Kalinko, L. Grigorjeva, D. Millers, K. Smits
Latvijas Universitates Cietvielu fizikas institiits

ZnO nanopulveri tika sintezéti Saules reaktora, Francija, izmantojot iztvaicéSanas
kondensacijas metodi [1]. Ka izejas materials tika izmantots ZnO pulveris (MERCK,
tirtba 99%). Sintézi veica pie dazadiem gaisa spiedieniem reaktora (P=20+120Torr).
legttie pulveri tika pétiti izmantojot XRD, SEM, BET un luminescento metodiku.
Paradits, ka atkariba no spiediena mainas nanodalinu mikrostruktiira: izejas materiala var
noverot dazada izméra (10-60nm) pareizas heksagonalas formas dalinas, bet sintez&tos
pulveros novérojamas ,,usas” (I~350 nm un d~60 nm) Atkariba no spiediena reaktora
mainas pulvera morfologija un pieaugot spiedienam aug vidgjais grauda izmérs. XRD
analize paradija, ka pieaugot spiedienam reaktora kristalografiska Siina izstiepjas c-ass
virziena.

Paradits, ka eksitonu joslas luminiscences intensitate ir atkariga no spiediena reaktora.
Pieaugot spiedienam lidz kadai kritiskai vértibai eksitonu luminiscences intensitate
pieaug, bet péc tam paliek stabila un strauji nemainas. P&titas luminiscences kiné&tikas
eksitonu un defektu joslas, ka ar1 So joslu intensitaSu attiecibas atkariba no spiediena
reaktora. Apkopojot iegiitos rezultatus dotas rekomendacijas nanopulveru sintézei Saules
reaktora.

THE PROPERTIES OF ZnO NAOPOWDERS OBTAINED BY SINTHESIS
IN SOLAR REACTOR

A. Kalinko, L. Grigorjeva, D. Millers, K. Smits
Intitute of Solid State Physics, University of Latvia

Zn0O nanopowders were synthesized in France using vaporization-condensation process
inside the Solar reactor [1]. As a raw material the ZnO powder (MERCK, 99% purity)
was used. Synthesis was performed at different pressure inside the reactor
(P=20+120Torr). XRD, SEM, BET and luminescence metods were used for powders
investigation. It is shown that nanoparticles microstructure depends on the pressure inside
the reactor: in starting material regular hexagonal form nanoparticles with different sizes
(10-60 nm) were observed, but in synthesized powders the whiskers (1~350 nm, d~60
nm) were observed. Powder morphology depends on the pressure inside the reactor and
increasing pressure the average grain size increase. XRD analysis shows, that the
crystallographic cell is elongated along the c-axis when the pressure inside the reactor
increases.

It is shown that exciton luminescence intensity depends on the pressure inside the reactor
and grows with pressure up to 60 Torr. At higher pressures the luminescence intensity is
close to constant. The luminescence decay kinetics in exciton and defect bands region
was studied. The ratio of luminescence intensities for those bands depends on the
pressure inside the reactor. Analyzing the obtained results recommendations for
nanopowders synthesis in solar reactor was given.

[1] B.Martinez, F.Sandiumenge, L.I.Balcells, J.Arbiol, F.Sibieude, C.Monty.
Phys.Rev.B.77 (2004) 179.
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MAGNETISKA FAZU PAREJA Co.Mg;..O CIETOS SKIDUMOS

N. Mironova-Ulmane®, U. Ulmanis®, A. Kuzmins®, I. Sildos”, M. Pirs"
“Latvijas Universitates Cietvielu fizikas institits, Riga, Latvija
"Tartu Universitates fizikas institiits, Tartu, Igaunija

CoMg;.O sisttma ir labs atSkaidita antiferomagnétika piemérs jo veido
nepartrauktu cieto Skidumu sériju kur magnétiskas 1pasibas mainas atkariba no sastava:
tirs CoO ir antiferomagnétikis  ar Neela temperatiru 300 K, bet tirs MgO ir
diamagnétikis. Atskaiditos Co,Mg;..O cietos Skidumos ar ¢>0.5, pazeminot temperatiiru,
novero fazu parejas paramagnétikis — antiferomagnétikis.

Lai parbauditu diamagnétisko Mg jonu ietekmi uz CoMg;..O cieto Skidumu
magnétisko sakartotibu, veikti Ramana spektroskopijas un doménu struktiiras petijumi.
Darba izmérita Ramana izkliedes intensitate Co.Mg;..O cietos Skidumos plasa sastavu
(0.5<c<1) un temperatiiru ( 6K<T<200K) intervala

MAGNETIC PHASE TRANSITION IN CoMg;..O SOLID SOLUTIONS

N. Mironova-Ulmane®, U. Ulmanis®, A. Kuzmin®, I. Sildos”, M. Pirs"
“Institute of Solid State Physics, University of Latvia, Riga, Latvia
PInstitute of Physics, University of Tartu, Tartu, Estonia

CocMg;..O system is a nice example of diluted antiferromagnet. It forms a
continuous series of solid solutions, whose magnetic properties vary with the composition
from antiferromagnetic-like behaviour with the Néel temperature Tn=300 K for pure CoO
to diamagnetic-like behaviour for pure MgO. For intermediate compositions with ¢>0.5,
the paramagnetic-to-antiferromagnetic phase transition occurs upon cooling.

In order to examine the influence of the dilution by diamagnetic ions on the
magnetic ordering of single-crystal Co.Mg;..O solid solutions, we have performed
Raman spectroscopy and domain structure studies. The temperature dependence of the
intensity of Raman scattering from Co.Mg;_.O solid solutions has been measured in a
wide range of compositions (0.5<c<1) and temperatures (6 K<T<200 K). The obtained
results will be discussed.
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ZnWO4NiWO, SISTEMAS RAMANA SPEKTROSKOPIJA

P. Nazarovs, A. Kuzmins
Latvijas Universitates Cietvielu fizikas institits, LV-1063 Riga, Latvija

Tiram ZnWO4 un NiWO, savienojumam ir volframita tipa struktiira un optiskas un
magnétiskas Tpasibas, kas ir interesanti no fundamentaliem un praktiskiem viedokliem.
Saja darba, tika veikti cieto $kidumu ZnNi,.WO4 Ramana spektroskopijas pétijumi
izmantojot NANOFINDER-S spektrometru.

Cietie skidumi Zn.Ni; ;WO ir iegiti divu skidumu Na,WO4-2H,0 un ZnSO4-7H,0
(or Ni(NO3),'6H,0) saliesanas un tas nogulsnes filtraciju cela, ar nakamu apdedzinasanu
pie dazadam temperatiram lidz 800°C. Sanemtie rezultati att€lo korelaciju starp Ramana
smailes novietojumu/platumu un Zn koncentraciju. lesp&jami strukturalie modeli bus
diskutgti.

RAMAN SPECTROSCOPY OF ZnWO4NiWO4 SYSTEMS

P. Nazarovs, A. Kuzmin
Institute of Solid State Physics, University of Latvia, LV-1063 Riga, Latvia

Pure ZnWO, and NiWOQO, belong to compounds with wolframite structure and
possess optical and magnetic properties, being interesting from both fundamental and
applied points of view. In this work, we performed Raman spectroscopy study of solid
solutions Zn:Ni; :WO4 using NANOFINDER-S spectrometer.

Solid solutions ZnNi;.;-WO4 were synthesized by mixing two aqueous solutions of
Na,WO42H,0 and ZnSO4 7H,0 (or Ni(NO3),:6H,0) salts and subsequent filtration of
tungstate sediment. Thus obtained tungstate powders were heat treated at different
temperatures up to 800°C. The influence of composition and thermal treatment on
vibrational properties of solid solutions ZnNi;..WO4 will be discussed.

24



GRAUDU ROBEZU MIKROMEHANISKO IPASIBU
IPATNIBAS POLIKRISTALISKA CINKA

G. Bakradze', F. Muktepavela', V. Sursajeva’
! Latvijas universitdtes Cietvielu fizikas institiits
? Krievijas zinatnu akadémijas Cietvielu fizikas institits, Cernogolovka

Procesiem uz graudu robezam ir svariga un, daudzos gadijumos, noteicosa loma
polikristalu plastiskas deformacijas attisttba, sagrauSana, pastiprinaSanas ka arl
superplastiskuma paradibas. Graudu robezu mehanisko Ipasibu un virsmas procesu
petisana daudzos gadijumos ir apgrutinata. Tacu jaunas iesp€jas atklajas ar atomspéka
mikroskopijas (ASM) un precizas indentéSanas metodes izmantoSanu.

Darba motivacija bija izpétit pretrunigo situaciju, kad polikristala graudu robezas
kalpo gan ka barjeras dislokaciju slidésanai, gan vienlaikus var darboties ka spriegumu
relaksacijas vietas, ja plastiska deformacija attistas ka slidéSana pa graudu robezam
(SGR). Darba mérkis ir petit graudu robezu mikromehaniskas ipasibas tra Zn
polikristala, salidzinot to ar tadas pasas tiribas monokristala 1paSibam.

Darba rezultati paradija, ka graudu robezu mikrocietiba bija lielaka neka
mikrocietiba grauda iekSieng€. Savukart, merfjumi polikristala tilpuma pie lielas slodzes
paradija, ka graudu robezas nepalielina polikristala mikrocietibas vertibas: mono- un
polikristalam bija vienada mikrocietiba. ASM izmantoSana lava noskaidrot, ka S§is
rezultats ir saistits ar to, ka istabas temperatiira Zn polikristala norisinas SGR procesi,
kuri nopé€ma pastiprinasanas efektu. legiitie dati liecina par atSkirigiem deformaciju
mehanismiem grauda iekSieng, graudu robezas un polikristala tilpuma.

PERCULARITIES OF GRAIN BOUNDARIES MICROMECHANICAL
PROPERTIES IN POLYCRYSTALLINE ZINC

G. Bakradze', F. Muktepavela1 , V. Sursaeva’
! Institute of Solid State Physics, University of Latvia
? Institute of Solid State Physics, Russian Academy of Sciences, Chernogolovka

Processes on the grain boundaries have important and frequently decisive role in
polycrystals plastic deformation development, destruction, strengthening and
superplastisticity phenomena. It is often difficult to study mechanical properties of grain
boundaries and surface processes. Using new instrumental techniques like atomic force
microscopy and precision microindentation new opportunities can be exploited.

The motivation of the present work was to study contradictory situation, when
grain boundaries in polycrystal can both act as barriers for plastic deformation in case of
dislocation plasticity and serve as stress relaxation places in case of grain boundary
sliding (GBS). The aim of this work was to study micromechanical properties of grain
boundaries in pure Zn, comparing them with properties of polycrystalline Zn with the
same purity.

Results have shown that grain boundary microhardness was higher than that of
bulk grain. However, measurements showed that grain boundaries do not increase
microhardness of polycrystalline Zn: microhardness of polycrystal was equal to the
microhardness of single crystal. Using AFM it was showed that this result is connected
with GBS processes, which can occur in Zn polycrystal and lower strengthening effect of
grain boundaries. Obtained results testify to the different deformation mechanisms in
grain boundaries, in individual grain and in bulk of polycrystal.
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INTERMETALIDU SAVIENOJUMU VEIDOSANAS BEZSVINA ALVAS
SAKAUSEJUMU, VARA UN NIKELA PLANO SLANU SISTEMAS

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

Ar skersSlifu metalografijas, virsmas mikroskopijas, rentgenfazu un voltamperometrijas
(anodskidinasanas) metodem pétita Sn-Cu intermetalidu savienojumu veidosanas sistémas Sn/Cu, Sn-
Sb/Cu, Sn-Co/Cu un barjerslanu Co-W(W-30), Ni-W(W-40), Ni-B (B4,8-8) un Ni blok&josa ietekme uz
intermetalidu Cu6Sn5 un Cu3Sn veidos$anos sistémas Sn/Co-W/Cu, Sn/Ni-W/Cu, Sn/Ni-B/Cu un Sn/Ni/Cu.
Pie temperatiiras 70-100°C (200 h) intermetalidu slanu biezums ir 1-2 um, pie temperatiras 135-170°C
CugSns un Cu;Sn slanu biezums ir attiecigi 6-8-10 pm. Intermetalidu slanu veidoSanos pie 70-100°C
mazak, bet pie 135 un 170°C biutiski ietekmé Cu un elektroizgulsnétas Sn struktiira un tiribas pakape, t.i.,
piemaistjumu (Cu,O, Cu,S, C, Zn u.c.) klatbiitne. Metalu Cu un Sn augstas tiribas gadijuma intermetalidu
slani ir samazinata biezuma. Noteikts, ka CusSns un Cu;Sn var veidoties vienlaicigi. Sn-Sb sakausgjumi ar
Sb daudzumu 0,15-0,35 masas % pie 70 un 100°C neveido intermetalidus ar Cu, bet Iidzigi ka Sn-Pb, tikai
Sn/Cu difuizijas slani, kas pie 135-170°C talak veido CugSns un CuzSn. Sn-Co gadijuma, ja Co daudzums
sakausgjuma ir no 10 Iidz 20 masas %, kas nosaka amorfa Iidz nanostrukturéta slana veidoSanos, pie
karsg$anas 100 h pie 170°C nav novérojama Sn-Cu intermetalidu veido$anas. Sn un Cu atomu savstarpgjas
diftzijas novérsanai pielietojot Co-W barjerslani, sisttma Sn/Co-W(W30)/Cu, karsgjot 200 h pie 130°C nav
novérojama Sn-Co un Sn-Cu difuzija, bet pie 170°C (200 h) noris Sn un Co diftizija ar CoSn; un Cos;Sn
slana veidosanos. Nav novérojama CusSns vai Cu;Sn veidoSanas. Amorfais Ni-W (W45) pie karsésanas
100 h 170°C neveido Ni-Sn intermetalidus un bloké Sn/Cu savstarp&jo diftiziju CueSns un Cu;Sn
veidosanos. Ni-B amorfa sakaus€juma barjerslana blok&joso ietekmi uz Sn/Cu diflizijas nosaka B
daudzums Ni-B parklajuma. Pie B daudzuma 4,8-6,7-8,0 masas % pie karsé$anas 170°C 200 h noris Sn un
Ni savstarpgja difuzija ar intermetalidu NizSns un Ni;Sn, veidoSanos bez CugSns klatbiitnes. Pielietojot Ni
ka barjerslani Sn/Ni/Cu sisteéma noris Ni3;Sny, Ni3Sn, un vienlaiciga CusSns intermetalidu slanu veidoSanas.
Lidz pilnigai (10 um bieza Sn slana) izreagé$anai un nodrupSanai.

FORMATION OF INTERMETALLIC COMPOUNDS IN SYSTEMS OF THIN LAYERS
OF LEAD-FREE TIN ALLOYS, COPPER AND NICKEL

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

Metallography of cross-sections, surface microscopy, X-ray diffraction and anodic voltammetry
were used to study formation of Sn-Cu intermetallic compounds in the systems Sn/Cu, Sn-Sb/Cu, Sn-
Co/Cu and blocking effect of the barrier layers Co-W(W-30), Ni-W(W-40), Ni-B (B4.8-8) and Ni on the
formation of intermetallics CugSns and Cu;Sn in the systems Sn/Co-W/Cu, Sn/Ni-W/Cu, Sn/Ni-B/Cu and
Sn/Ni/Cu. Structure and purity of Cu and electrodeposited Sn, i.e. presence of impurities — Cu,O, Cu,S, C,
Zn, etc., affect the formation of intermetallic compounds less at 70-100 °C, but significantly at 135 and 170
°C. It was determined that CusSns and Cu;Sn may form simultaneously. Sn-Sb alloys containing 0.15-0.35
wt.% of Sb do not form intermetallic compounds with Cu at 70 and 100 °C but, similarly as Sn-Pb, form
only a Sn/Cu diffusion layer, which at 135-170 °C further form Cu¢Sns and Cu;Sn. In the case of Sn-Co, if
the Co content in the alloy is 10-20 wt.%, formation of Sn-Cu intermetallics was not observed after heating
at 170 °C for 100 h. In order to prevent interdiffusion of Sn and Cu atoms, a Co-W barrier layer was
electrodeposited. Sn-Co and Sn-Cu diffusion was not observed in the system Sn/Co-W(W30)/Cu after
heating at 130 °C for 200 h. But at 170 °C for 200 h, diffusion of Sn and Cu takes place with formation of a
layer of intermetallics CoSn; and Co;Sn. Formation of CugSns and CusSn was not observed. Amorphous
Ni-W(W45) does not form Ni-Sn intermetallics at heating at 170 °C for 100 h and blocks Sn/Cu
interdiffusion and formation of CueSns and Cu;Sn. The B content in the Ni-B coating determines the
blocking effect of the barrier layer of the amorphous Ni-B alloy on Sn/Cu diffusion. At the B content 4.8-
6.7-8.0 wt.%, at heating at 170 °C for 200 h, interdiffusion of Sn and Ni takes place with formation of
intermetallics Ni;Sn, and NizSn, without the presence of CugSns.
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STIKLA SKIEDRAS FIZIKALKIMISKAS APSTRADES IETEKME UZ
SORBCIJAS — DESORBCIJAS IPASIBAM

V.Eglitis, A.Liisis, E.Pentjuss, G.Dobele*, G.Véveris
Latvijas Universitates Cietvielu fizikas institiit
*Koksnes kimijas institits

AtsarmoSana ka metode tiek pétita natrija alumosilikata stikla Skiedras substruktiiras
modificesanai. Lai gan ir daudz publikaciju par stiklu atsarmosanu, joprojam nav vienota modela
procesu aprakstam un noveroto paradibu izskaidroSanai. Alumosilikata stikla Skiedras
nanostrukturéta substruktiira tika iegiita parametriz€jot atsarmosanas procesu 1N H,SO, skiduma
un aktivgjot ar ultraskanu. Veikti stikla virsmas modificéSanas metodikas pétijumi, pielietojot
ultraskanu, lai optimiz&tu elektrolita temperattiru 7, modific€Sanas procesu laiku # ar ultraskanu
un bez tas un noteiktu modificéSanas T un ¢ sliek$na vértibas. Modificéta virsmas morfologija tika
noteikta ar ASM (E-stiklam). Parbaudita sorbcijas un desorbcijas procesu analizes metodika
modificetai stiklu K11 (ar augstu SiO2 saturu) un E (ar augstu M2O saturu) virsmai ar
diferencialas termiskas analizes instrumentiem Shimadzu DTG-60 (CFI) un Costech Instrument
Sorptometer KELVIN 1042 (KKI). Pirmie iegiitie diferencialas termiskas analizes un
izotermiskas analizes rezultati par sorbcijas un desorbcijas procesu saistibu ar stikla poru
struktiiru ir komplic@ti un tiesi neatbilst ne Langmuir’a, ne BET izotermam. Tadgel jaturpina ka
stikla virsmas modificéSanas metodikas un sorbcijas un desorbcijas procesu pétijjumu metodiku
padzilinata izp&te un pilnveidosana atsarmotam stiklam. Pasreiz iegiitie rezultati liecina, ka poru
struktiirai ir plas izméru spektrs 3-160 nm, kopgjo tilpumu ap 160 cm’/g un domingjo§am poru
izméram ap 10 nm atbilst virsma 0,1 m%g. Izsarmota alumosilikata stikla $kiedras virsmas
morfologija pétita ar ASM. Izvértéjot péc ASM attéliem, izsarmota alumosilikatu stikla Skiedras
virsmas morfologija uzrada porainu struktiiru ar poru izmériem no 2 nm lidz 15 nm. Atteli lauyj
secinat, ka poru dzilums ir vismaz 5 nm. AtsarmosSanas procesa optimizacija turpinas.

INFLUENCE OF PHYSIOCHEMICAL TREATMENT OF GLASS FIBER ON THE
SORPTION-DESORPTION PROPERTIES

V.Eglitis, A.Liisis, E.Pentjuss, G.Dobele*, G.Veéveris
Institute of Solid State Physics, University of Latvia
*[nstitute of wood chemistry

The leaching of sodium alumosilicate glass fibers have been used as method for
modification of substructure of glass fibers. The chemical resistance of alkali and alkali-earth
metals glasses is associated with two phenomena - dissolving and leaching of glass in acid media.
Although there are many experimental works, the leaching mechanism of alkali silicate glasses is
not fully explained. It is accepted that the interaction of alkali silicate glasses with mineral acids
and water solutions proceeds in the way of ionic exchange by diffusion mechanism, which is
accompanied by chemical reactions. The physiochemical treatment of glass fibers are used to
modify leaching process, which have been studied by influence on the sorption - desorption
properties. The leached glass fibers have porous substructure. The glass fibres are prepared by
leaching of sodium alumosilicate glass fibers in 1M H,SO, acid solution at 85-95 °C and
stimulated by ultrasonic actuator. The substructures of porous sodium alumosilicate glass fibres
are investigate by AFM, DTA/TG analyses and by gas isothermal desorption. The leaching is
very sensitive to tempeture 7, time ¢ and ultrasonic power P+. These parameters (7, P and £) have
to be optimised for nanostructuring glass fibers. The data of isothermal analyses are giving the
wide pore spectrum in range 3-160 nm. The AFM analyses of surface morphology are giving size
of nanopores in range from 2 to 15 nm with depth at least 5 nm. Sodium alumosilicate glass fibres
in the leaching process occur degradation in shape of longitudinal cracks. The total poure volume
and surface are 160 cm3/g un 0,1 m2/g for pore size 10 nm. The optimisation of leaching process
is in progress.
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ELEKTRONU KULA LITOGRAFIJAS PIELIETOJUMI MATERIALZINATNE

R. Krutohvostovs, K.Kundzins, V.Zauls
LU Cietvielu fizikas institiits, Kengaraga iela 8,
LV-1063, Riga, Latvija

Paslaik skangjosais elektronu mikroskops (SEM) EVO-50 tiek sekmigi izmantots
galvenokart materialu raksturoSana — gan virsmas pétiSana, gan elementu analize,
izmantojot rentgenstaru dispersivo energijas analizi iekartu INCA X-sight. Patlaban tiek
attistita elektronstaru litografijas tehnologija, izmantojot divu veidu rezistus: pozitivo —
polimetilmetakrilatu (PMMA) un negativo SU-8. Sagatavota litografijas tehnikas iestrade
mikro izméru elektrisko kontaktu izgatavoSana. Demonstréts minétas tehnikas
pielietojums elektrisku kontaktu izveidoSanai pusvaditaju nanovadu elektriskiem
mérfjumiem, ka arT oksidu materialu strukturé$ana un difraktivo optisko elementu tieSam
ierakstam PMMA slani.

E-BEAM LITHOGRAPHY APPLICATIONS IN MATERIAL SCIENCE

R. Krutohvostov*, K. Kundzins*, V. Zauls*
*Institute of Solid State Physics, Kengaraga street 8,
LV-1063 Riga, Latvia

Scanning electron microscope (SEM) EVO-50 is mostly applied for
characterization of the materials — morphology (direct observations) and element analysis
using INCA X-Sight system for energy dispersive X-ray analysis. E-beam lithography
(EBL) technique has been recently adapted for SEM EVO-50. Both type of resists in EBL
process are used: positive — polymethyl metacrylat (PMMA) and negative — SU-8.
Lithography techniques are commonly used in production of electric circuits of micro and
nanosize. Currently EBL is elaborated for making electrical contacts applied for studies
of electrical properties of semiconductor nanowires. EBL technique can be applied also
for patterning of oxide materials. Commercially available SiO, was etched through
PMMA mask with following oxide material coating, thus producing structures of
different scale. As an example EBL-based direct writing of optical diffractive elements
has been demonstrated.
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AR DNS SAISTITU MAGNETISKO FILAMENTU LIEKUMA MODULIS
ATKARIBA NO JONU SPEKA

K.Erglis ! ,D.Zulenkovs 2 . ASaripo 2 , A.Céebers !
"Latvijas Universitate, Zellu 8, Riga, LV-1002, Latvija, * Latvijas Biomedicinas pétijumu
un studiju centrs, Ratsupites 1, Riga, LV-1067, Latvija

Lokani filamenti ar stipram magné&tiskam 1pasibam paver interesantas
perspektivas mikrofluidika un biotehnologijas. Dotaja darba lokani magnétiskie filamenti
ir ieglti sasaistot ar streptavidinu funkcionaliz€tas super-paramagnétiskas lodites
(Ademtech, lodiSu radiuss a = 250nm ) ar biotinizetu 456 bp garu DNS.

Magnétiskie

B=4mT B=5,6mT B=7mT filamenti tiek sagatavoti
= _ dazadu koncentraciju NaCl
oy ey T Skidumos.  Ar  PBS

) Yy, J $kiduma tiek uzturéta pH

A —_— s veértiba  6,6.  Elastibas

modulis  tiek  noteikts

meérot maksimala liekuma
Zim.1 atkaribu no magnétiska

lauka (Goubault et al.,
2003) un izmantojot lokana magnétiska filamenta teorétisko modeli, kas dod maksimala
likuma atkaribu no magneto-elastiska skaitla (Cebers et al., 2005). Eksperimenti paradija,
ka salu koncentracija ietekm& magnétisko filamentu lickuma moduli.

Goubault C et al. Phys.Rev.Lett. Vol. 91, 2003, pp.260802-1-4. Cebers A., Current Opinion in Colloid &
Interface Science. Vol.10, 2005, pp.167-175.

BENDING MODULUS OF DNA LINKED MAGNETIC FILAMENTS IN
DEPENDENCE ON IONIC STRENGTH

K.Erglis' ,D.Zhulenkovs?, A.Sharipo?, A.Cebers'

"University of Latvia, Zellu 8, Riga, LV-1002,Latvia, * Biomedical Research and Study
Centre of Latvia, Ratsupites 1, Riga, LV-1067,Latvia

Flexible magnetic filaments with strong magnetic properties give new interesting
perspectives in microfluidic and biotechnologies. In this work flexible magnetic filaments
are obtained by linking superparamagnetic beads (Ademtech, particle radiusa = 250nm )
with biotinized DNA 456 bp long.

Magnetic filaments are obtained in NaCl solutions with different concentration. pH value was
sustained at 6.6 by PBS. The bending modulus is obtained by measuring the magnetic field
dependence of the maximal curvature as described in (Goubault et al. 2003) and by applying
theoretical model of semiflexible magnetic filament for the dependence of the maximal curvature
of the filament on magneto-elastic number (Cebers et al. 2005). Experiments show that salts
concentration has an effect on bending modulus of magnetic filaments.
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MAGNETISKU NANODALINU SINTEZE UN TO IPASIBAS

O.Petriéenkol, E.Blﬁmsz, M.Maiorovsz, A.Céebers'”?
'Latvijas Universitdtes Fizikas nodala, Zellu 8, LV-1002,Riga, Latvija
ZLatvijas Universitates Fizikas institiits, Miera 32, LV-2169, Salaspils, Latvija

Dotaja darba magn&tiskas nanodalinas tika sintezétas izmantojot Fe*" un Fe®™ salu
lidzizgulsnéSanu sarmaina vidé. Tika noskaidrota citrata jonu ietekme uz sintezéto
koloidu magnetizacijas Itkném.

Magnétiskas dalinas tika iegiitas no Fe?* un Fe’" hloridu tdens $kiduma ar
amonija hidroksidu izgulsngjot anjona magnetitu (Fe;O,4) saskana ar reakciju:

2FCC13 + FeC12 + 8NH3 + 4H20 —> Fe3O4 + 8NH4C1

Talak Fe;Os4 nogulsnes tika oksidétas ar
Fe(NO;); Skidumu sildot pie 85°C iegiistot
v-Fe,0s. legiito v-Fe, 03 koloidu
piesatindjuma magnetizacijas atkariba no
citrata jonu daudzuma $kiduma R paradita 1.
\/ zZim. R= [ccitr]' Vcitr /[cFe]' VFe , kur [c] -

- Skiduma molara koncentracija, V' — skiduma
tilpums.  Piesatindjuma = magnetizacijas
izmaina ir saistita ar citrata jonu ietekmi uz
koloidalo dalinu augSanas un nukleacijas
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Fig. 1. y-Fe,0O; koloidu piesatinajuma magnetizacijas procesiem Sl,ddumé-
atkariba no citrata jonu daudzuma $kiduma R Dotais péﬁ]ums tika veikts pateicoties LU
projekta  Nr.Y2-22AP01-100  ,,Mikstu

magnétisku materialu funkcionalo iesp&ju eksperimentalie ptijumi” finans€jumam.

SYNTHESIS OF MAGNETIC NANOPARTICLES
AND THEIR PROPERTIES

O.Petri¢enko', E.Bliims®, M.Maiorovs>, A.Cébers'?
'Department of Physics, University of Latvia, 8 Zellu Str., LV-1002, Riga, Latvia
*Institute of Physics, University of Latvia, 32 Miera, LV-2169 Salaspils, Latvia

In the course of the reported investigations magnetic particles were obtained by
precipitating Fe*" and Fe’" salts in an alkaline medium. The influence of citrate-ions
concentration on magnetization curves of synthesized colloids was studied.

The magnetic particles were obtained by precipitating anionic magnetite (Fe3Os)
from aqueous solution of Fe*" and Fe’ chlorides using ammonium hydrated oxide,
following the reaction:

2FeCl; + FeCl, + 8NH3 + 4H,0 — Fe;04 + SNH4C1

Then the precipitate Fe;O4, while being heated near 85°C, was oxidized by Fe(NOs);
solution to y-Fe,Os. Fig.1 illustrates a saturation magnetization of y-Fe,O; colloids in
dependence on the amount of citrate-ions in the solution (R). R is a molar ratio of citrate
and iron (Fell + Felll) in the solution. Variations of the magnetization saturation value
are determined by the influence of citrate-ion on the processes of growth and nucleation
of colloid particles at synthesis.
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AR UDENRADI SAISTITIE DEFEKTI SiO; STIKLA UN TO ELEKTRONU
PARAMAGNETISKAS REZONANSES SIGNALI

L. Sku]’a,*’** K. Kajihara**, A. Silil,lé*, M. Hirano**, and H. Hosono """
" Latvijas Universitates Cietvielu fizikas institits, Kengaraga iela 8, LV1063 Riga,
Latvija
" TEAM projekts, ERATO-SORST, Japanas Zindtnes un Tehnologijas Agentiira,
T okijas Tehnologiskais institits, Jokohama 226-8503, Japana

Udenradim ir nozimigs leg€joSs elements stiklveida silicija dioksida tpasibu
izmainiSanai. Atkariba no konkréta pielietojuma, ta klatbiitne var gan uzlabot, gan
pasliktinat materiala pasSibas. No vienas puses, tas samazina spriedzi nesakartotaja SiO,
stikla tikla, no otras puses, tas var stimulét punktdefektu veidoSanos un radit papildus
optiskas absorbcijas joslas dzilaja ultravioletaja un infrasarkanaja spektralajos apgabalos.

Raksturiga ar tdenradi saistito paramagnétisko punkdefektu ipasiba ir hipersika
mijiedarbiba starp nesaparota elektrona un protona magnétiskajiem momentiem. Ta ka ta
biezi ir anizotropiska, un tas lielums ir stipri atkarigs no starpatomu attalumiem,
nesakartotaja SiO; stikla matrica Iidz $im ir tikusi drosi identificéti tikai dazi ar tidenradi
saistiti elektronu paramagnétiskas rezonanses (EPR) signali. Saja referata tiks dots
ieskats par paslaik zinamajiem ar tGdenradi saistitajiem paramagnétiskajiem signaliem
stiklveida SiO, un tiks zinots par diviem miisu nesen identificétiem signaliem, kuri atbilst
protonam silanola grupa pie silicija norautas saites, un protonam, kas sakerts skabekla
vakance.

HYDROGEN RELATED DEFECTS IN GLASSY SiO; AND THEIR ELECTRON
PARAMAGNETIC RESONANCE SIGNALS

ded wedek

L. Skuja,*’** K. Kajihara**, A.Silin§’, M. Hirano ', and H. Hosono
" Institute of Solid State Physics, University of Latvia,Kengaraga iela 8, LV1063 Riga, Latvia
™ Transparent Electro-Active Materials Project, ERATO-SORST, Japan Science and Technology
Agency, = Tokyo Institute of Technology, Yokohama 226-8503, Japan

Hydrogen is an important dopant in glassy silicon dioxide. Dependent on the
application, its presence may be either benign or detrimental to the material properties: on
the one hand, it relieves the stress in disordered SiO; network, on the other hand, it may
stimulate creation of point defects and provide additional absorption bands in deep-
ultraviolet and infrared spectral ranges.

Hydrogen-related paramagnetic point defects are distinguished by a characteristic
hyperfine coupling between unpaired electron and proton magnetic moments. Since it is
often anisotropic and its magnitude is highly dependent on interatomic distances, only
few hydrogen related signals electron paramagnetic resonance (EPR) signals have been
reliably identified in disordered glassy SiO,. The present paper gives insight of the
presently known hydrogen-related paramagnetic signals in glassy SiO; and reports on two
recently discovered new distinct hydrogen related signals, which are attributed to a proton
located on a silnanol group next to silicon dangling bond and to a proton, trapped into
oxygen vacancy.
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ArF LAZERA STAROJUMA IEROSINATU KVARCA STIKLU LUMINISCENCE

A.Truhins*, M. Kink®, J. Maksimovs"®, R. Kinks"
“Latvijas Uninversitates Cietvielu fizikas institits
"Tartu Universitates fizikas institiits

Petita ArF lazera starojuma iedarbiba uz tiriem (neaktivétiem) kvarca stikliem. Par petamiem
paraugiem izmantoti dazadi KS-4V tipa kvarca stikli. P&titi stikli ar Cl,, F, ka ar1 ar papildus
silicija piemaisijumu. Kvarca stiklu paraugi, kas satur F, ir ar lielu optisko caurlaidibu, tajos
praktiski nav absorbcijas joslas pie 7,6 eV. Citiem paraugiem minéta josla ir ar dazadu intensitati
(absorbcijas koeficients no 15 — 150 cm™). Eksperimenti tika veikti pie dazadam paraugu
temperatiram intervala no 10 — 290K. Ierosinot ar 6-8 eV fotoniem pétitajiem paraugiem
noverota luminiscence ar dazadu intensitati un visu paraugu luminiscences spektros ir divas joslas
ar maksimumiem pie 2.7 un 4.4 eV [1]. Ir zinams, ka S§is joslas pieder ar skabekla deficitu
saistitiem luminiscences centriem (skat. Atsauces [1]). Loti intensivas min€tas luminiscences
joslas paradas arT ierosinot ar ArF lazera starojumu (6.4 eV). Liela luminiscences joslu intensitate
lava registrét to dziSanas kinétikas izmantojot fotoelektronu daudzkarSotaju stravas rezima ar 50
Ohm slodzes pretestibu. Galvenais noveérotais efekts ir noveéroto dzisanas kinétiku atSkiriba no jau
agrak zinamajam Siem luminiscences centriem. Novérots, ka zilas luminiscences joslas dziSanas
kingtika ir daudz atraka par 10ms (ieskaitot komponenti, kas atkarto lazera impulsu), bet
ultravioletajai joslai paradas lIenas dziSanas komponentes (1 - 100us), kas ir stipri 1&€nakas neka
4.5 ns. Noverotais rezultats izskaidrots ar to, ka ArF lazera starojums ierosina rekombinativo
luminiscenci.

Noverots, ka ar fluoru aktivétos paraugos un neaktivétos paraugos minétas luminiscences joslas
ir ar lidzigiem kvantu iznakumiem, no ka ir secinats, ka ArF lazera starojuma iedarbibas rezultata
fluors uz su bridi tiek ”izstumts” no defekta un $aja gadijuma defekts ir sp&jigs dot luminiscenci.

SILICA GLASS LUMINESCENCE EXCITED BY ArF LASER

A. Trukhin®, M. Kink®, Y. Maksimov”, R. Kink"
“Institute of Solid State Physics, University of Latvia, LV-1063 Riga, Latvia
®Institute of Physics, University of Tartu, Estonia

The role of fluorine doping on silica has been studied through comparison of the luminescence of
fluorine doped and fluorine-free samples made using KS-4V technology and excited by an ArF
laser (6.4 eV) in the temperature range 10 K to 290_K. The fluorine doped sample possesses a
very weak absorption band at 7.6 eV on the level of 0.1 cm™ and there the photoluminescence of
so-called oxygen-deficient centers in the blue (2.7 eV) and UV bands (4.4 ¢V) could be excited
[1]. The same luminescence bands are observable in the fluorine-free samples, which contain an
absorption band at 7.6 eV. In the fluorine-doped sample the UV band prevails over the blue band.
This effect can be explained as the influence of fluorine in quenching intra-center transitions
probabilities and the fast UV luminescence being less affected than the longer-lived blue
luminescence. The photoluminescence spectra, their decay kinetics and temperature dependence
were measured under ArF laser irradiation (6.4 eV). The main effect is the observation of decay
components for the UV band in the microsecond time scale, which is slower than the usual decay
which is normally measured in the ns time scale. The blue band also possesses a decay in the ps
range, which is much faster than the “normal” decay of this band (10 ms). The decay becomes
faster, however the intensity increases with increasing temperature indicating the participation of
atomic (ionic) mobile particles in the recombination processes. The details of the kinetics are
slightly different in fluorine-doped and fluorine-free samples. The observed effects can be
explained in terms of the recombination process of defects created under ArF laser excitation.

[1] A. N. Trukhin, J. Jansons, T. A. Ermolenko and I. I. Cheremisin, Luminescence of fluorine doped silica

glass, Journal of Non-Crystalline Solids, 332 (2003) 219-228.
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CIRKONIJA DIOKSIDA MONOKRISTALA LUMINISCENCE

K.Smits, D.Millers, L.Grigorjeva
Latvijas Universitates Cietvielu fizikas institiits

Cirkonija dioksida (ZrO;) luminiscence galvenokart pétita un aprakstita um izmeéru
polikristaliem un planam kartinam. Miisu pétijumos izmantots tetragonalas struktiiras
itrija stabiliz€ts monokristals un iegiitie luminiscences pétijjumu rezultati salidzinati ar
rezultatiem, kas iegtti petot ZrO, nanokristalus.

ZrO, monokristala pie 85 K novérota autolokalizétu eksitonu luminiscence un
paSvielas defektu Iuminiscence. Monokristala temperatirai pieaugot Iidz 300 K
autolokalizéto eksitonu luminiscence nodziest, tacu defektu luminiscence saglabajas.
Lidziga luminiscences atkariba no temperatiiras noveérota arl nanokristaliem. ZrO,:Y
monokristala ar defektiem saistitas luminiscences spektrs atskiras no ZrO,:Y nanokristalu
luminiscences spektra. Atskirigas ir arl ar pasvielas defektiem saistitas luminiscences
dziSanas kin€tikas — monokristala luminiscences dziSana notiek daudz ilgaka laika neka
nanokristalos. Tiks apspriesti noveroto luminiscences spektru un dziSanas kingtiku
atSkiribu iesp&jamie c€loni.

LUMINESCENCE OF ZIRCONIUM DIOXIDE SINGLE CRYSTAL

K.Smits, D.Millers, L.Grigorjeva
Institute of Solid State Physics, University of Latvia

The luminescence of zirconium dioxide (ZrO,) was investigated and described mainly
for um size polycrystalline grains and thin films. The yttrium stabilized tetragonal
structure single crystal was used for the present study. The results of luminescence study
of the single crystal were compared with those obtained for ZrO, nanocrystals.

The luminescence of self-trapped exciton as well as luminescence from intrinsic
defects was observed in ZrO; single crystal at 85 K. The luminescence of self-trapped
exciton was quenched if temperature of the single crystal rises up to 300 K, however the
defects luminescence survives. The similar dependence of luminescence on temperature
was observed for ZrO, nanocrystals. The spectrum of luminescence of ZrO,:Y single
crystal differs from spectrum of ZrO,:Y nanocrystals. The decay kinetics of intrinsic
defects luminescence was different for single crystal and nanocrystals — the luminescence
decay time for single crystal was much longer than that for nanocrystals. The possible
origin of differences observed will be discussed.
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DAUDZFOTONU PROCESA IEROSINATA Er’* LUMINISCENCE
LiF KRISTALOS

A. Sarakovskis, L. Dimitro¢enko, A. Petruhins, J. Griibe,
I. Tale, U. Rogulis, M. Springis
Latvijas Universitates Cietvielu fizikas institiits

P&dgjos gados liela uzmaniba tiek pieversta “up-conversion” procesiem sakara ar §a
procesa iesp&jamo izmantoSanu redzamas luminiscences un lazera starojuma
ierosinasanai ar infrasarkano gaismu ka ari “up-conversion” nevélamas ietekmes
noversanu infrasarkana starojuma avotos. Petfjumi rada, ka “up-conversion” process norit
efektivi stiklos, kuri satur ar retzemju joniem aktivétus kristalitus. Lai izprastu “up-
conversion” procesa ipatnibas kristalitus saturodos stiklos, tika uzsakti pétfjumi ar Er’*
aktivétos LiF monokristalos.

Referata tiks raditi parastas fotoluminiscences un “up-conversion” luminiscences
spektri, ierosmes spektri, to temperattras atkaribas ka ar1 “up-conversion” luminiscences
intensitates atkaribas no ierosmes gaismas jaudas. [esp&jamie fotoprocesu mehanismi tiks
apspriesti.

UP-CONVERSION LUMINESCENCE OF Er*" IN LiF CRYSTALS

A. Sarakovskis, L. Dimitrocenko, A. Petruhins, J. Griibe,
I. Tale, U. Rogulis, M. Springis
Institute of Solid State Physics, University of Latvia

Special attention has been devoted to the investigation of up-conversion
luminescence, partly because of the availability of near-infrared pump sources for the
excitation of visible luminescence and laser emission and partly because these
mechanisms can introduce a loss channel for devices emitting in the infrared region. In
the past years a great attention has been paid to the studies of up-conversion processes in
the fluoride glasses containing nanocrystals doped with rare-earth ions. In order to
understand mechanisms responsible for the up-conversion in the nanocrystals containing
glasses it is essential to compare the results obtained for both nanocrystals and the bulk
crystals doped with rare-earth ions.

In our research we have studied up-conversion processes in LiF bulk crystal doped
with Er’” induced by infrared laser light. Up-conversion and traditional luminescence
spectra, excitation spectra, their temperature dependence as well as up-conversion
intensity dependence on excitation power are presented. Possible mechanisms of the
processes are suggested.
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LUMINISCENCES PROCESI h-BN NANOSTRUKTURAS:
NANOCAURULES UN NANOARKAS

V.Korsaks, L.Trinklere, B.Bérzina
Latvijas Universitates Cietvielu fizikas institits;, Kengaraga ield 8, Riga

BN ir viens no perspektiviem platzonu materialiem, kuru ir iesp&jams iegiit gan ar makroizmériem gan ari
sintez&t ka dazadus nanomateridlus. Nesen miisu laboratorija tika pétitas spektralas ipaSibas —
fotoluminiscences (PL) un tas ierosmes (PLE) spektri makroizm&ru h-BN pulverim, ieglitam Baltkrievijas
Fizikas un pusvaditaju institiita un jauktam nanomaterialam, kas sastav no BN nanocaurulém (BN-nt) ar
izejmateriala - h-BN graudu piemaisfjumu. Nanomaterials tika sintez&ts Nanotehnologiju centra Wake
Forest Universitate, ASV.

P&ttjumos tika konstatets, ka BN-nt ir raksturiga plata luminescences josla pie 395 nm, kura ierosinas
pie 260 nm. ST luminiscence tiek saistita ar nanocaurulém, kuru diametri ir rajona no 5 nm lidz 20 nm.
Luminiscence ar lidzigam spektralam pasibam tika noverota arT augstak minétaja makroizmeru pulveri.
Tiek uzskatits, ka pulverT So luminiscenci rada nanoarkas, ko veido B un N atomu brivas saites h-BN
heksagonalo plaksnu malas. Katra nanoarka ir puse no attiecigas nanocaurules.

Saja darba ir pétitas spektralas ipasibas h-BN makroizméru pulverim - jau minéta nanomateriala
izejvielai. PL un PLE spektri tika mériti pie istabas un $kidra slapekla temperatiram. ArT $aja gadijuma tika
novérota plata PL josla, kuras spektralas ipasibas ir lidzigas augstakmin&tajam. Tomeér $aja gadijuma tika
noverota PL joslas sikstruktiira (apakSjoslas pie 355 nm, 375 nm, 395 nm un 418 nm). PLE josla atrodas
pie 260 nm. Visticamak, ka $T sikstruktiira ir fononu radita.

LUMINESCENCE PROCESSES IN h-BN NANOMATERIALS:
NANOTUBES AND NANOARCHES

V.Korsaks, L.Trinkler, B.Berzina
Institute of Solid State Physics, University of Latvia,
8 Kengaraga Str., LV-1063, Riga Latvia.

BN is one of a prospective wide band gap materials, which can be produced as macrosize material or as
nanomaterial. Recently the spectral characteristics - the photoluminescence (PL) spectra and their
excitation (PLE) spectra were investigated in our laboratory for macrosize h-BN powder made in the
Institute of Physics and Semiconductors, Belarus and for mixed nanomaterial consisting of h-BN nanotubes
(BN-nt) and a small amount of the h-BN macrosize grains — a residual raw material. This nanomaterial was
sintered in the Center of Nanotechnologies of Wake Forest University, USA.

It was found that in BN-nt a wide luminescence band at 395 nm apperas under excitation at 260 nm
which was related to the luminescence of nanotubes with different diameters (5 nm — 20 nm). A
luminescence with the same spectral characteristics but with low relative intensity was observed in a case
of macrosize powder mentioned above. This luminescence was related to the nanoarches which are formed
by the dangling bounds of B and N atoms at the edge of hexagonal h-BN planes that could be considered as
a half of nanotube.

In this study the spectral characteristics of macrosize h-BN powder which is the raw material of the BN-
nt were investigated. The PL spectra and its PLE spectra are recorded at room temperature (RT) and liquide
nitrogen temperature (LNT). A wide PL band appears with spectral position similar to that of obsreved
previously for nanotubes and nanoarches. Solely in this case this PL band has a substructure and
apprximately four subbands can be distributed (at 355 nm, 375 nm, 395 nm, and 418 nm). The PLE
spectrum consists of a single band at 260 nm. It allows us conclude that in the case of h-BN powder the
phonon-assited substructure of PL spectrum is observed.
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FOTOLUMINISCENCE AIN NANOADATAS UN NANOSTIENOS

D.Kasjane, L.Trinklere, B.Bérzina
Latvijas Universitates Cietvielu fizikas institiits

Aluminija nitrida luminiscence izraisa interesi sakard ar §1 materiala iesp&amiem
praktiskiem pielietojumiem optoelektronikd un dozimetrija. Saja darba tika pétitas AIN
nanostruktiru fotoluminiscences spektralas 1pasibas. Tika petiti divi paraugu veidi, kuri ir
izgatavoti Taivanas Universitateé: AIN nanoadatas un nanostieni ar apméram vienadiem
izmériem, bet dazadu formu.

Iegttie nanostruktiiru fotoluminiscences un fotoluminiscences ierosinasanas spektri ir
raksturigi AIN, kas satur skabekla piemaisijumu. Fotoluminiscences spektri ietver
vairakas joslas pie 400, 470, 600 nm, kas ierosinas gan pasvielas apsorbcijas rajona (200-
220 nm), gan ar1 defektu absorbcijas joslas (220-320 nm rajona). Abu paraugu spektriem
atSkiras luminiscences joslu relativas intensitates. 470 nm josla ir labak izteikta
nanoadatu luminiscences spektros, bet 600 nm ir intensivaka nanostienu spektros. Abu
tipu paraugiem atSkiras arT 1so vilpu luminiscences joslas maksimuma novietojums
atkariba no ierosinajuma vilpu garuma.

Novérotas nanoadatu un nanostienu spektralo Tpasibu atskiribas tiek saistitas ar vienu
un to pasu luminiscences centru novietojumu nedaudz atSkirigas pamatvielas struktiiras.
AIN nanostruktiiru luminiscences Tpasibas tiks pétitas ari turpmak, izmantojot jaunus
paraugus, kas tiks iegiiti ar optimiz€tam sint€zes metodém.

PHOTOLUMINISCENCE OF AIN NANOTIPS AND NANORODS

D.Kasjane, L.Trinklere, B.Bérzina
University of Latvia, Institute of Solid State Physics

Aluminum nitride luminiscence is interesting due to the potential application of the
material in the optoelectronics and dosimetry area. In this work the photoluminescence
spectral characteristics of the AIN nanostructures have been studied. Two types of the
samples were used in the experiment: AIN nanotips and nanorods, produced in the
University of Taiwan. These nanostructures have aproximately the same size, but
different shape.

The obtained photoluminescence and photoluminescence excitation spectra of AIN
nanostructures are typical for AIN, that contains oxygen impurities. There are several
bands in the photoluminiscence spectrum: those around 400, 470, 600 nm, which are
excited both in the host lattice absorption region (200-220 nm) and in the defect centers
absorption bands (230-320 nm region). The spectra of two samples distinguish in relative
contribution of different bands. Thus, the 470 nm band is better expressed in the nanotips
luminescence spectrum, while the 600 nm band intensity is higher in the nanorods
spectrum. The peaking of the short wavelength emission band depending on the
excitation wavelength is also different for each type of the samples.

The observed differences in the spectral properties of the nanotips and nanorods are
discussed and tentatively explained by slightly varying neighborhood of similar
luminescence centres in different nanostructures. The further studies of the properties of
AIN nanostructures are planned using new samples produced with the optimized
methods.
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TIRU UN AKTIVETU YVO, KRISTALU EPR SPEKTRI

A. Fedotovs, V. Pankratovs, L. Grigorjeva, D. Millers, U. Rogulis
Latvijas Universitates Cietvielu fizikas institiits

YVO,4 monokristali tiek plasi izmantoti ka cietvielu 1azeru materiali. Reto zemju
elementu piejaukumi $ajos kristalos var biitiski ietekmét ta spektroskopiskas pasibas.

Misu darba tika pétiti nominali tiru un ar Nd aktivétu YVO, kristalu paraugi, kuri
tika apstaroti ar rentgenstariem istabas un 77K temperatiiras.

Uznemtie EPR spektri paradija, ka kristalu paraugos mazas koncentracijas ir
noverojami nekontrolétu piemaisijumu defekti. Péc apstaroSanas 77K temperatiira tika
konstatéta radiacijas izraisitu defektu veidoSanas nominali tiraja YVO, kristala. EPR
spektru lenkisko atkarfbu mérijumi lava konstatét Gd*" jonu ka nekontrolgto piejaukumu
nominali tiraja un ar Nd aktivetaja kristala.

Balstoties uz iegtitajiem EPR spektriem, referata tiks analiz€ta novéroto defektu

iesp&jama struktiira.

EPR SPECTRA OF PURE AND DOPED YVO4 CRYSTALS

A. Fedotovs, V. Pankratovs, L. Grigorjeva, D. Millers, U. Rogulis
Institute of Solid State Physics, University of Latvia

YVO, single crystals are widespread as solid state laser material. Rare earth
impurities can considerably affect optical properties of these crystals.

We investigated nominally pure and doped with Nd YVOy crystal samples, which
were X-irradiated at room and 77K temperatures.

Obtained EPR spectra showed that samples contain uncontrolled impurity centres.
X — irradiation at 77K created centers in pure YVO, samples stable at low temperatures.
Measurements of EPR angular dependencies showed presence of Gd** ion as
uncontrolled impurity in doped and pure crystals.

Possible structure of the observed centers in YVO; crystals will be discussed.
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OPTISKAS TPASIBAS NaNbO; PLANAM KARTINAM

I. Aulika, V. Zauls, K. Kundzins, A. Deyneka
Cietvielu fizikas institits, Kengaraga 8, LV — 1063, Riga, Latvja, e-pasts: aulika@lanet.lv
*Fizikas institits, Zindatnu Akadémija, Na Slovance 2, 182 21, Praga 8,
Cehijas Republika

Natrija niobata NaNbOj; planas kartinas tika iegiitas ar lazerablacijas metodi uz
Si/Si0,/Ti/Pt/StRuO; un Si/SrRuO; pamatné€m. Strukturalo un optisko Tpasibu
pétijumiem tika izmantota rentgenstaru difrakcija, J. A. Woollam spektrala elipsometrija
(fotonu diapazons 1.23 - 4.85 eV) un atomspéka mikroskops. Tika izmantoti divi modeli
elipsometrijas eksperimentalo datu analizei: 1) paraugs sastdv no pamatnes, kartinas un
slana virs tas (virsmas raupjiba) un 2) tads pats slanu skaits, ka 1. gadijuma, bet kartina
tika uzskatita ka pamatmateriala un poru un poru (graudu robezas efekts) maisijums.
Virsmas raupjiba un kartina ka maisijums no pamatmateriala un graudu robezam tika
aprakstita, izmantojot efektivo videjas aproksimacijas (EMA) teoriju. Dielektriskas
funkcijas Lorenca oscilators tika pielietos, lai raksturotu NN optiskas 1pasibas. Laba
atbilstiba starp eksperimentalajiem un modelétiem galvenajiem elipsometrijas lenkiem
tika atrasta, izmantojot otro aprékinu modeli. NN kartinai, uzputinatai uz Pt/ SrRuOs3,
lausanas koeficienta dispersija ir laba saskana ar monokristala datiem. EMA modela
pielietoSana paradija §1s teorijas sevisku &rtumu un praktisku pielietojamibu nehomogénu
kartinu 1pasibu aprakstam, kuram graudu robezas ir ka otra materiala komponente ar
mazakam dielektriskas caurlaidibas vertibam.

OPTICAL PROPERTIES OF PLD NaNbO; THIN FILMS

I. Aulika, V. Zauls, K. Kundzins, A. Deyneka
Institute of Solid State Physics, 8 Kengaraga, LV-1063 Riga, Latvia, e-mail:
aulika@lanet.lv
“Institute of Physics, Academy of Science, Na Slovance 2, 182 21 Prague 8,
Czech Republic

Sodium niobate NaNbO; (NN) thin films were deposited by the pulsed laser ablation
technique on Si/Si0,/Ti/Pt/SrRuO; and Si/SrRuOs; substrates. The structural and optical
investigations were performed by X-Ray, J. A. Woollam spectroscopic ellipsometry at
photon energies 1.23 - 4.85 eV, and atomic force microscopy. Two models were chosen
to fit ellipsometric experimental data: 1) sample composes of the substrate, film and
superficial top layer - roughness, and 2) the same amount of layers like in the 1% case, but
film was considered to be as a mixture of material and voids (grain boundary effect). The
top layer and film as a mixture of material and grain boundaries was described in terms of
the effective medium approximation (EMA). The Lorentz oscillator for the dielectric
function was used to describe the optical properties of NN. From fitting the 2" model to
the ellipsometric data, the good numerical fit to experimental data was found. Refractive
index of Pt/ STRuO3;/NN samples is in a good agreement with those detected for single
crystals. The EMA model showed to be particularly useful in describing the properties of
inhomogeneous thin films, in which the grain boundary region plays the role of the
second component whose dielectric properties usually and in this case has lower
permittivity.
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APSTAROTAS MgO SALIKTO DEFEKTU OPTISKAS IPASIBAS

V. Skvorcova
LU Cietvielu fizikas institiits

Darba pétitas salikto defektu optiskas 1pasibas apstarotos tiros MgO kristalos un
monokristaliskos cietos §kidumos Me:Mg;..O (Me = Ni, Mn).

Absorbcijas spektros ar neitroniem apstarotos MgO kristalos noveroti tris papildus
absorbcijas joslas saistitas ar radiacijas defektiem. Josla ar maksimumu ~250 nm pieder
F vai F' centriem, josla ~357 nm saistita ar F, centriem un josla ~570 nm saistita ar F3 vai
vairak saliktiem centriem. Absorbcijas joslu ~357 un ~570 nm intensitates atSkiras
apstarotos ar atriem neitroniem tiros un saturo$os parejas jonu metala piemaisijumu
magnija oksida kristalos. Piemaisijuma metala jonu koncentracija butiski ietekme uz
~570 nm joslas intensitati.

Paradits, ka atro neitronu apstarosanas laika kristalos rodas divi dazadi saliktie
defekti: “Me2+-F (vai F) ” un “Me’ “Vmg” (Me=Ni, Mn). Apmainas mijiedarbiba pari
“Me”"-F" (vai F)” ved pie spin-aizliegtas joslas intensitates palielinasanas. Novérotas péc
atkvelinasanas MeMg; O kristalos papildus absorbcijas joslas atbilst “Me’>*-
Vg centriem.

OPTICAL PROPERTIES OF COMPLEX DEFECTS IN IRRADIATED MgO

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

The purpose of the present investigation is to study the optical properties of
complex defects in irradiated magnesium oxide crystals and in Me.Mg;..O (Me=Ni, Mn)
single solid solutions.

The absorption spectra of the neutron irradiated pure MgO consists of three bands
associated with radiation defects. Band at maxima ~250 nm corresponds to F or F"
centers, band ~357 nm corresponds to F; centers and band ~570 nm corresponds to F; or
more complex centers. The intensities of the absorption bands ~357 and ~570 nm
observed after fast neutron irradiation for the pure and containing transition metal ion
impurities MgO is different. The impurities concentration essentially influences on the
~570 nm band intensity.

It is shown, that the fast neutron 1rrad1at10n leads to the formation of two types
complex centers: “Me”"-F" (or F) center” and “Me’"-Vy ¢ (Me=Ni, Mn). The exchange
interaction in the pairs “Me”"-F" (or F) center” results enhancement of the spin forbidden
transition intensity in Me.Mg;..O single solid solution. The addltlonal bands observed
after the thermal treatment of Me.Mg; O correspond to the “Me’ -VMg complex.
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OPTISKA IERAKSTISANA VOLFRAMATOS

A. Kuzmins, R. Kalendarevs, A. Kursitis, J. Purans
Latvijas Universitates Cietvielu fizikas institits, LV-1063 Riga, Latvija

Tika izmantota Ramana konfokala spektromikroskopiska sist€ma, lai pétitu in-situ fazu
sastavu un virsmas morfologiju amorfas un nanokristaliskas volframa oksida un
volframatu planajas kartinas, kas izgatavotas uz silicija un stikla pamatiniem ar
lidzstravas magnetronds izputinasanas metodi. Sadu kartinu iesp&jama pielietosana
optiskai ierakstiSanai ar faZzu parejas efektu tika demonstréta, izmantojot 442 nm He-Cd
lazeru ar mainamu jaudu Iidz pat 50 mW. P&c lazera apstaroSanas tika noveroti
nanokristaliska volframa trioksida [1] vai volframatu fazu veidojumi. Sis nanokristaliskas
fazes izrada relativi spécigu Ramana aktivitati, kura var tikt izmantota informacijas
nolasiSanas nolikos. Daudzslanu struktiira, kas sastav no dazam volframatu kartinam ar
atSkirigu kimisko sastavu ir ieteikta ka iesp&jama vienreizgjai optiskai ierakstiSanai.

[1] A. Kuzmins, R. Kalendarevs, A. Kursitis, J. Purans, J. Non-Cryst. Sol. (2007) [in press].

PHASE-CHANGE OPTICAL RECORDING IN TUNGSTATES

A. Kuzmins, R. Kalendarevs, A. Kursitis, J. Purans
Institute of Solid State Physics, University of Latvia, LV-1063 Riga, Latvia

A Raman confocal spectromicroscopic system was used to study in-situ phase
composition and surface morphology in amorphous and nanocrystalline tungsten oxide
and tungstate thin films, prepared on silicon and glass substrates by dc magnetron co-
sputtering technique. The possible use of these films for the phase-change optical
recording was demonstrated using 442 nm He-Cd laser with a variable power of up to 50
mW. The formation of nanocrystalline tungsten trioxide [1] or tungstate phases was
observed under the laser irradiation. These nanocrystalline phases show relatively strong
Raman activity, which can be used for information reading purposes. A multilayer
structure composed of several tungstate films with different chemical composition is
proposed as potential write-once optical recording media.

[1] A. Kuzmins, R. Kalendarevs, A. Kursitis, J. Purans, J. Non-Cryst. Sol. (2007) [in press].
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POLARIZACIJAS, GEOMETRISKO FAKTORU UN PIEMAISIJUMU
IETEKME UZ HOLOGRAFISKO IERAKSTU LINBO; KRISTALOS

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

Eksperimentali izpétits holografisko rezgu ieraksts LiNbOs:Fe, LiNbOj;:Cu,
LiNbOs:Fe+Ca, LiNbOs:Fe+Ti kristalos ar He-Ne lazeru (633 nm) atkariba no
oksidacijas pakapes, ieraksta un nolases gaismas polarizacijas, ka ari no ieraksta
geometrijas (K||P, vai KLP,, kur K ir holografiska rezga vektors, bet Py — spontana
polarizacija). Pirms pirma ieraksta kristali tika glabati aptuveni 20 gadus istabas
temperattra. Otrais ieraksts tika veikts péc kristalu atkvélina$anas 200°C temperatira.

Visos gadijumos, iznemot LiNbOs:Fe ar K1Pg gadijumu,atkvélinasana ievérojami
uzlaboja difrakcijas efektivitati # un ieraksta energiju W. K || P; geometrija bija
ievérojami efektivaka par K1LP; geometriju. Labakie rezultati ir iegtti LiNbO;:Cu
gadijuma ( 7oomaxr =40%, Weomax =6.8J/(cm2%); indeksi apzimé ieraksta un nolases
polarizaciju).Pec ieraksta efektivitates kristalus var sarindot ta: LiNbOj;:Cu, LiNbOj:Fe,
LiNbOs:Fe+Ca, LiNbOj:Fe+Ti. leraksta polarizacijas atkariba LiNbO;:Cu gadijuma
ievérojami atSkiras no zinamas polarizacijas atkaribas LiNbOj;:Fe gadijuma . Iegiitos
rezultatus var izskaidrot, ja apliko iesp&jamo defektu ietekmi uz absorbciju un
fotogalvanisko efektu..

EFFECTS OF POLARIZATION, GEOMETRICAL FACTORS AND
IMPURITIES ON THE HOLOGRAPHIC RECORDING IN LINBO; CRYSTALS

A.Ozolsl, M.Reinfelde’
! Institute of Technical Physics, Riga Technical University
? Institute of Solid State Physics, University of Latvia

Holographic grating recording by He-Ne laser (633 nm) in LiNbO;:Fe,
LiNbO;:Cu, LiNbO;:Fe+Ca, LiNbOj;:Fe+Ti crystals has been experimentally studied
depending on their oxidation degree, on the recording and readout light polarization as
well as on the recording geometry (K ||Ps or K1P;, K being the holographic grating
vector, Py — spontaneous polarization). The crystals were kept about 20 years at room
temperature before the first recording. The second recording was performed after the
annealing at 200°C.

Annealing considerably improved the difraction efficiency # and specific
recording energy W in all cases except LiNbO;:Fe at K1P; case.The K ||Ps geometry
was much more efficient than K1P; one. The best results were obtained for LiINbO;3:Cu
crystals (Hoomax =40%, Weomax =6.8J/(cm2%); indices denote the recording and readout
polarization). Recording efficiency of crystals decreases in the following order:
LiNbO;3:Cu, LiNbOs:Fe, LiNbOs:Fe+Ca, LiNbO;:Fe+Ti. The recording efficiency
polarization dependence of LiNbOs3:Cu crystals markedly differed from the known
polarization dependence of LiNbOs:Fe crystals . The obtained results can be explained
regarding the influence of possible defects on the absorption and photogalvanic effect.
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STILBENA AZOBENZOLA ATVASINAJUMU HOLOGRAFISKA
EFEKTIVITATE

D. Saharovs, A.Ozols, V.Kokars, V.Kampars, A.Maleckis, M.Jansone
Rigas Tehniska Universitate

Eksperimentali izpétita materiala relaksacijas ietekme uz holografiska ieraksta
efektivitati stilbéna azobenzola atvasinajumos — 3-(4-(bis(2-(tritiloksi)etil)amino)fenil)-
2-(4-(4-nitrofenil)diazenil)fenil)akrilonitrila (paraugs NI1) un 3-(4-(bis(2-
(tritiloksi)etil)amino)fenil)-2-(4-(2-bromo-4-nitrofenil)diazenil)fenil)akrilonitrila (
paraugs N2).Dinamisko holografisko rezgu ieraksts tika veikts ar He-Ne lazeru (633 nm)
pasdifrakcijas reZima, nolasot ar diviem stariem, lai varétu izsekot atrajam pasdifrakcijas
efektivitates izmainam. Sis izmainas raksturigas stilbéna azoatvasinajumiem atskiriba no
iepriek§ pétitajiem azobenzola oligomériem. Pasdifrakcijas efektivitate (PDE) ir lielaka
par difrakcijas efektivitati difragé€to vilpu dinamiskas mijiedarbes dél. Novérots
paSdifrakcijas efektivitates palielinaSanas efekts materialam relaks€jot tumsa vairaku
dienu laika. Efektus liela mera ietekmé kimiskais sastavs. Efektivaks ir paraugs N2 ar
piesaistito broma atomu.Saja gadijuma PDE pieauga 64 reizes 51 dienas laika.Taja pat
laika 2.3 reizes pieauga arl ieraksta energija. Abos paraugos novérota koherenta
paSpastiprinaSanas. PDE palielinaSanas paraugu glabajot visticamak ir skaidrojama ar to,
ka petitajos paraugos nav oligoméru karkasa. Tas ir mazmolekularas kartinas, kuru
hromoforu grupam ir lielaka kustibas briviba.

HOLOGRAPHIC EFFICIENCY OF STILBENE AZOBENZENE DERIVATIVES

D. Saharov, A.Ozols, V.Kokars, V.Kampars, A.Maleckis, M.Jansone
Riga Technical University

Material relaxation effect on the holographic recording efficiency in stilbene
azobenzene derivatives 3-(4-(bis(2-(trityloxy)ethyl)amino)phenyl)-2-(4-(4-
nitrophenyl)diazenyl)phenyl)acrylonitrile (sample Nol) and 3-(4-(bis(2-
(trityloxy)ethyl)amino)phenyl)-2-(4-(2-bromo-4-
nitrophenyl)diazenyl)phenyl)acrylonitrile (sample No2 ) has been experimentally studied.
Recording of dynamic holographic gratings was made by a He-Ne laser (633 nm) in the
self-diffraction mode, simultaneously reading out by two beams in order to follow the
fast self-diffraction efficiency (SDE) changes. These changes are typical for stilbene
azobenzene derivatives in contrast to azobenzene oligomers studied before. SDE is larger
than usual diffraction efficiency because of dynamic interaction of diffracted beams. The
effect of considerable SDE growth has been observed in the course of many days when
the stilbene samples were kept in dark at room temperature. Chemical composition and
structure have the great influence on the observed effects. The sample No2 with an
additional Br atom was more efficient.In this case SDE increased 64 times during 51 day.
The corresponding recording energy increase (2.3 times) was observed, too. The effect
of hologram coherent self-encancement took place in both samples. The SDE
increase in the course of sample storage in the dark may be explained by the absence of
oligomer framework in the studied samples, so the chromophore groups had more
freedom to move.
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REFLEKSIJAS HOLOGRAMMU IERAKSTS

M.Reinfelde, J.Teteris
LU Cietvielu Fizikas Institiits

Refleksijas hologramma (RH), jeb holografiskais ieraksts pret&jos staros, lauj
ieglit augsta blivuma holografiskos rezgus, kuru viena no izcilakajam ipasibam ir augsta
spektrala selektivitate. Sads ieraksts ir pamata baltaja gaisma skatamajam hologrammam,
ko pazistam ar1 ka Denisjuka hologrammas. Piemeklgjot atbilstoSa vilpu garuma lazerus
ierakstam, pastav iesp&ja iegiit arl krasainas hologrammas. Tradicionali $ada tipa
hologrammu ierakstam izmanto tadus materialus, kam nepiecieSama komplicéta kimiska
apstrade péc ieraksta (Ag saturoSas fotoemulsijas, dihrom&to zelantinu, u.c. ).Sava
informacijas blivuma potenciala dél, interesi izraisa refleksijas holografisko ierakstu
realiz&t arT cita tipa materialos. Dota darba ietvaros ir pétits RH ieraksts un ta tpasibas
amorfajas As-S plévites, ka arT aplikota $adu hologrammu paSpastiprinasanas.

RECORDING OF REFLECTION HOLOGRAMS

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

Reflection holograms or holographic recording by opposite directed light beams,
enable achievement of high density holographic gratings. Most favourite qualities of such
gratings are his high spectral selectivity. In such way the well-known Denisjuk, at white
light visible hologams, use to record. Using appropriate wave-length laser it is possible to
achieve colour holograms recording. Traditionally, for recording of such kind of
holograms, the materials with further chemical development are used (Ag photo
materials, dichromate gelatine, e.g.). Due to high information density potential, such
method of reflection hologram recording is very attractive for realisation in materials of
different type. We present here properties of reflection holograms of amorphous As-S
films as well as some features of self-enhancement such holographic gratings.
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RELJEFA “TIESAIS” IERAKSTS AMORFAS As,S; KARTINAS

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

Virsmas-reljefa holografisko elementu izgatavoSana galveno lomu spélé
fotorzists. Kimisko 1pasSibu izmainas rezista materiala gaismas vai e-starojuma ietekmé
dod iespé&ju veikt virsmas reljefa strukturéSanu ar “slapjo” vai “sauso” kodinasanu. Tatad
process satav no divam stadijam: ieraksts un ta attistiSana kodinot. P&d¢ja laika daudzos
organiskos un neorganiskos materialos tiek veikti petijumi par tieSu reljefa veidoSanos
staroSanas procesa laika ar gaismu vai e-starojumu. Tas ir Joti vilinoSi no praktiskas
pielietosanas viedokla, jo dod iesp&ju vienkarsot virsmas-rejefa veidosanas tehnologiju.

Sini darba tika pétita virsmas-reljefa veido$anas process holografiska ieraksta
laika amorfas As-S, As-Se un As-S-Se kartinas. Tika pétita kartinu biezuma (0.5 — 10
um), lazera vilpu garuma (441.6 nm < A < 632.8 nm), starojuma intensitates un
polarizacijas plaknes stavokla ietekme uz reljefa veidoSanas procesu. Tika konstatéts, ka
reljefa veidoSanas efektivitate ir stipri atkariga no starojuma intensitates un polarizacijas
stavokla. Tiek apskatiti iesp&amie §is paradibas modeli uz fotoinducéto plastiskuma
bazes.

DIRECT RECORDING OF SURFACE-RELIEF GRATINGS
ON AMORPHOUS As,S; 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 a 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, As-Se and As-S-Se films has been presented. The influence
of the film thickness (0.5 — 10 um), laser wavelength (441.6 nm < A < 632.8 nm), grating
period, light intensity and polarization on the relief formation were studied. It is shown
that the efficiency of the surface-relief formation strongly depends on the light intensity
and its polarization state. 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 AMORFAS Sb-Se KARTINAS

E.Sledevskisl’z, Vj .Gerbredersl, J.Teteris
! Fizikas katedra, Daugavpils Universitate, Parades iela 1, LV-5400, Latvija
? Latvijas Universitates Cietvielu fizikas institiits, Kengaraga iela 8, Riga, LV-1063,

Dotaja darba aplikotas optiska ieraksta procesi savienojumos SbyoSeso.
Fotoiedarbibas rezultatd notiek sistému parejas no amorfa stavokla uz kristalisko.
Fotoiedarbibas kartinas izpetei tika izveidota eksperimentala sistéma, kas lauj
fotokristalizét ar lazera starojumu Sb-Se savienojumus, ka arl izpétit kristalizacijas
procesus elektronu skangjosaja mikroskopa. Fotokristalizacijas procesi SbyoSego kartinas
izpetiti nepartrauktad un impulsu ieraksta rezima. Noteikta minimala gaismas kvantu
energija, pie kuras var notikt fotokristalizacija un eksisté intensitates robezvértiba, sakot
no kuras fotokristalizacijas process notiek reala laika m&roga. SbyoSeso kartinas tika iegiits
difrakcijas rezga ieraksts ar efektivitati 0,6%. Gaismas impulsu iedarbiba palielina
kristalizacijas procesa gaismjiitibu salidzinajuma ar nepartrauktu iedarbibu par divam
kartam.

PHOTOINDUCED PROCESSES in Sb-Se THIN FILMS

E.Sledevskisl’z, Vij .Gerbredersl, J.Teteris’
! Department of Physics, Daugavpils University, 1 Parades St., Daugavpils, LV-5400,
? Institute of Solide State Physics, University of Latvia, 8 Kengaraga St., Riga

The processes of optical recording in the SbySegy films were studied. As the
result of light illumination, the photocrystallisation process of amorphous film takes
place. The experimental apparatus has been devised which allowed to photocrystallize
Sb-Se films with laser irradiation, with the parallel study of the process crystallization
with the help of SEM. Photocrystallization in SbySegy films has been examined by the
CW and pulsed laser irradiation. The minimal range of light quantum power, that is the
starting points of possible photocrystallization and the threshold value of intensity when
photocrystallization process takes place, has been defined in real time. The recording of
diffraction grating with diffracton efficiency of 0,6% has been achieved. The
photosensitivity of the photocrystallization process has been increased by two orders in
comparison with continuous irradiation.
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“EURATOM” PROGRAMMAS
PROJEKTI UN UDENRAZA
ENERGETIKA



PASAULES LIELAKAIS ZINATNISKAIS PROJEKTS ,,ITER IZBUVE”
AIZSAKTS: ATBILSTOSAS IZMAINAS EURATOM STRUKTURA,
UZDEVUMOS UN EURATOM ILGTERMINA DARBIBAS PROGRAMMA

A. Sternbergs
Latvijas Universitates Cietvielu fizikas institiits

Ar kopskaita septinam dalibniekiem (Eiropa, Kina, Indija, Japana, Koreja, Krievija un
ASV) ir kluvis par lielako starptautisko zinatnisko projektu piesaistot taja valstis ar vairak
ka pusi no pasaules iedzivotajiem.

Balstoties uz veiksmigo pieredzi eksperimentos kuri veikti tadas lielas Eiropas iekartas ka
JET, ITER paredzets veikt termiskas kodolsintézes pétijumus lidzigos apstaklos ka
projektetajas nakotnes elektrostacijas. ITER tiks izbiivets Eiropa, Kadarasa, Francijas
dienvidos, to iedarbinat paredzéts 2016.gada.

Katrs no dalibniekiem ir atbildigs par konkrétu komponensu izgatavosanu ITER iekartai.
Sadai sava plana realizé$anai un vadibai Eiropa tiek nodibinats ITER noliguma
kopuznémums ,,Kodolsintéze energijai”.

THE LARGEST INTERNATIONAL SCIENTIFIC PROJECT ITER AGREED:
THE EUROPEAN JOINT UNDERTAKING FOR ITER AND LONGER TERM
SUPPORT PROGRAMME OF RESEARCH AND DEVELOPMENT ACTIVITIES

A. Sternberg
Institute of Solid State Physics, University of Latvia

With seven parties participating in the project (Europe, China, India, Japan, Korea, the
Russian Federation and the United States), ITER constitutes one of the largest
international scientific projects of its kind and brings together countries representing over
one-half of the world's population.

Building upon the success and expertise gained in previous leading fusion experiments
such as JET, the construction of ITER will allow the study of fusion in conditions similar
to those expected within a fusion electricity-generating power plant in the near future.
ITER will be constructed in Europe, at Cadarache. The fusion reactor is expected to start
operating in 2016.

Each party has committed itself to provide certain components of ITER. Thus, in order to
manage and provide their contribution to the ITER project, each partner needs to
establish its own domestic agency. This new organisation, in the form of a Joint
Undertaking under the EURATOM Treaty will be called 'Fusion for Energy' (The
European Joint Undertaking for ITER and the Development of Fusion Energy).
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TRITIJA SORBCIJA UN DESORBCIJA KODOLSINTEZES REAKTORA
PLAZMAS SASKARSMES MATERIALOS

J. Tiliks|, G. Kizane, A. Vitins, E. Kolodinska, B. LeS¢inskis

LU Kimiskas fizikas institita Cietvielu radiacijas kimijas laboratorija

Plazmas saskarsmes materiali (PSM) ir svariga sastavdala kodolsintézes reaktora pirmas
sienas un divertora konstrukcija Pasreiz ka PSM esoSajas eksperimentalajas iekartas tiek
izmantots grafits un volframs, nakoSas paaudzes rektoros paredzets berilijs. Reaktora
darbibas laika PSM virsmas slanos sorb@sies tritijs, kas rada degvielas zudumus un
ekologisku bistamibu. Patreiz&jas PSM detriti€Sanas ir maz efektivas. Dotaja darba veikti
pétijumi par jaunas berilija detriti¢Sanas tehnologijas izveidoSanu, kura pamatojas uz
laboratorija ieprieks atklatu efektu par berilija lokaliz€ta tritija pastiprinatu izdaliSanos
vienlaiciga temperatiiras, joniz&jo$a starojuma un argja magnétiska lauka ietekmé.
Petijumi veikti ar berilija plaksném no JET iekartas péc realiem D+T eksperimentiem.
Noteikts absorbéta tritija daudzums un sadalijums darba virsmas slanos, lokalizeta tritija
kimiskas formas un ta izdaliSanas efektivitate nes€jgaz€ izotermiska atdedzinasanas
procesa dazadu faktoru (5 MeV elektronu starojums, P=14 MGy-h™', magnétiskais lauks,
H = 1,7T) ietekmé&. Tritija termosorbcijas petijumi tika veikti ar ,,tira” berilija paraugiem
tritija gazes atmosfera (~0,1 Pa) izotermiska rezima (500°C, 3 h). Konstatéts, ka $ados
apstaklos tritijs sorb&jas T, T° un T* formas aptuveni vienadas proporcijas, sadalfjums
pievirsmas slanos eksponencials. Tritija desorbcija izotermalos apstaklos (500°C, 0,5 h)
vienlaiciga temperatiiras, starojuma un magnétiska lauka iedarbiba paatrinas apm&ram 6
reizes.

TRITIUM SORPTION ARN DESORPTION FROM FUSION REACTOR
PLASMA FACING MATERIALS

J. Tiliks, G. Kizane, A. Vitins, E. Kolodinska, B. Lesc¢inskis
LU Institute of Chemical Physics Laboratory of Radiation Chemistry of Solids

Plasma facing materials (PFM) are important component of the construction of fusion
reactor first wall and divertor. In the fusion experimental facilities the graphite and
tungsten are used. Beryllium is foreseen as PFM in reactors of next generation. Tritium
sorption in the PFM surface layer will occur during operation of reactor, it will cause the
loss of fuel and environmental risk. Current PFM detritiation methods are not efficient.
The investigation have been made for development a new detritiation technology for
beryllium based on facilitated tritium release as simultaneous effect of temperature,
ionization radiation and external magnetic field. Investigations have been made with
beryllium tiles used in JET facility during D+T experiments. Amount and distribution of
tritium in the plasma exposed surface layer, chemical forms and release of tritium in the
carrying gas under conditions of different factors (5 MeV electron radiation, P=14
MGy-h"', magnetic field, H = 1,7T) have been investigated. Experiments of tritium
thermo sorption were made with “clean” beryllium samples in tritium atmosphere (~
0,1Pa) in isothermal regime (500°C, 3 h). Afer sorption experiments tritium was found as
T,, T°un T in beryllium and these chemical forms are in similar amounts, distribution of
tritium in the surface layer is exponential. The simultaneous action of radiation and
magnetic field increase tritium desorption at isothermal annealing by factor 6.
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MHD-TEHNOLOGIJA SVINA-LITIJA EITEKTISKA SAKAUSEJUMA
RUPNIECISKAI IEGUSANAI

J. E. Freibergs, J. Klavins, 1. Platnieks
LU Fizikas institiits, Miera 32, Salaspils-1, LV-2169

Jau astondesmito gadu sakuma Fizikas institita ar noliku demonstrét MHD-tehnologiju iesp&jas tika iegiits
neliels daudzums svina-litija eitektiska sakaus€juma. Izmantojot skrejoSo magnetisko lauku ka intensivas
kustibas ierosinataju maisiSanas procesam, izdevas atrisinat loti nopietno problému, kas saistita ar
sakaus€jamo komponensu loti lielo blivumu atskiribu. Litijs ir 20 reizu vieglaks par svinu. Lai parvarétu
stratifikaciju trauka, kur notiek sakaus€sanas reakcija, ta saturs japaklauj intensivai maisisanai visa tilpuma,
kur sastopas sakaus€juma sastavdalas. MHD-maisiSanas metode paradija savu perspektivitati $ada
uzdevuma veiksanai.

Praktiska interese par eitektikas Pb15.8Li raZzoSanu pastav sakara ar to, ka ta ir nopietns pretendents bt
darba videi kodoltermiskas sintézes reaktoru blanketos. Ka pirmais solis raZzoSanas tehnologijas apgiiSanai
tika izveidota iekarta 6 kg sakaus€juma iegiiSanai viena cikla.

Cilindrisks trauks, kura svins tika izkaus€ts ar elektrisku sildelementu uz ta virsmas, bija ievietots
cilindriska induktora, kas radija azimutali verstu aksiali skrejosu lauku, kam bija radiali versts gradients.
Darbosanas ar So iekartu lava atklat problémas, kas pastav blakus tam, kas saistitas ar stratifikaciju. Ja abu
metalu satikSanas notiek plasa frontg, reakcija ir loti intensiva ar ievérojamu temperatiiras paaugstinasanos.
Pie $adas plasas reakcijas frontes ir liela iesp&ja veidoties sakausgjuma griiti kiisto$am frakcijam.

Patlaban tiek parbaudita iekarta, kas projekteta cikliskai 70 kg porciju iegiisanai. Sai iekartai ir paredzéts
specials litija doz€S$anas-ievadiSanas mezgls, kas padara litija iesaistiSanos reakcija labi kontrol&jamu.
Ievadamais apjoms un ievadiSanas ilgums kliist efektivi vadami pateicoties no datora darbinamam skriives
mehanismam, kur§ nelauj parsniegt ieprograméto kaus€juma temperatiiru. Rezultata, reakcija pakapeniski
iesaistoties tikai mazam litija porcijam, izdodas notur@ties sakaus€juma fazu diagramma svina puse,
neparejot eitektikas punktu.

MHD TECHNIQUE FOR INDUSTRIAL PRODUCTION OF LEAD-LITHIUM
EUTECTIC ALLOY

J. E. Freibergs, J. Klavins, 1. Platnieks
Institute of Physics, University of Latvia, Miera str. 32, Salaspils-1, LV-2169

In the early eighties in the Institute of Physics a little amount of Pb-Li alloy was gained to demonstrate the
capacities of MHD-techniques for stirring a liquid metal volume. The running magnetic field was find as an
effective tool to overcome the very serious problem to get mixed components with 20 time differing
densities that we have in the lead-lithium case.

The practical interest to the eutectic composition Pb15.8Li exists as to a serious pretender to be the working
medium in the blanket of thermonuclear reactor.

A device for 6 kg specimens of Pb-Li alloy was manufactured as the first step to develop the alloy
production. A cylindrical vessel in which peaces of lead was melted by an electrical surface heater has been
placed in a cylindrical inductor to create azimuthally directed axially running field with the gradient in the
radial direction.

Operation with the device revealed that the stratification is not the only problem to overcome in the alloy
production. If the lead meets the lithium in a rather wide front the reaction goes with high intensity and
significant temperature increase. In such wide front reaction increases the possibility of formation of hard
melting fractions of alloy.

Now a new device for cyclical production of 70 kg alloy is under testing. More effective controllability of
lithium injection is ensured by introducing a special dosing-injecting unit. The flow-rate and duration of
injection becomes very controllable due to screw mechanism activated from computer. It allows to keep the
phase between the Pb side and the eutectic point of the alloy phase diagram and to keep reaction
temperature in safe range by putting in reaction the adequate dose of lithium.
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PLAZMAS SKIDRA METALA EKSPERIMENTS UN TA REZULTATI
TOKOMAKA ISTTOK

A.K!ukinsl, O. Lielausis', A. Mil,(elsonsl, E. Platacis’, A. Sarakovskisz, I. Tale?
'LU Fizikas institiits, Miera 32, LV21670 Salaspils, Latvija
’LU Cietvielu fizikas institiits Kengaraga 8, LV1063 , Riga, Latvija

Sistema skidra gallija (Ga) struklas eksperimentam 2002-2006 gg. izstradata un uzstadita
tokamaka ISTTOK Lisabona Portugale. Pirmie sekmigie Ga striikklas mijiedarbibas
eksperimenti ar tokamak plazmu veikti 2006. g. maija. Paradits, ka metala strikla ir laminara,
kas kameras lejas dala sadalas pilienos.

Ga iztvaikoSanas - izputinaSanas raksturoSanai izveidota iekarta Ga fluorescences
spektroskopijai un uzstadita ISTTOK. Ga emisija tick noverota torodiala virziena, kas lauj
Ga emisiju registrét plazmas tora iekSiené dazados attalumos no striiklas. Emisija tiek
registréta 7 skata punktos, izmantojot daudzkanalu Skiedras kabeli. Gaisma tiek projicéta uz
¥, m spektrografa spraugu dazados augstumos katram redzes punktam un registréta ar
APOGEE spektralo CCD kameru (spektralais diapazons 200 — 900 nm).

Veicot impulss péc impulsa telpisku plazmas skan€Sanu novérots atskirigs neitrala (Ga(l),
vienkart (Ga(Il) un dubultjonizéta Ga(Ill) fluorescences sadalijums pa plazmas tora radiju.
Ka sagaidams, neitrala Ga (I) emisijas sadalijuma maksimums sakrit ar struklas poziciju.
Emisijas sadaltjuma maksimumi Ga(II) un Ga(Il) ir nobiditi plazmas tora centra virziena. Par
cik iztvaikota vai izputinata G(I) sakuma kingtiska energija ir maza, notiek diftzijas
kontroleta Ga difuzija. Sadarbiba ar augstas temperatiiras plazmu notiek Ga vairakkartiga
jonizacija.

Turpmakie uzdevumi Ga mijiedarbibai ar plazmu toroidala magnétiska lauka ir izpetit dazadi
jonizéto metala dalinu sadalijjuma izmainas toroidala virziena, lai noteiktu Ga iesp&jamo
radialo parnesi centrbédzes speka rezultata.

THE LIQUID METAL EXPERIMENT AND RESULTS AT TOKAMAK ISTTOK

A.K!ukinsl, O. Lielausis', A. Mil,(elsonsl, E. Platacis’, A. Sarakovskisz, I. Tale?
'LU Fizikas institiits, Miera 32, LV21670 Salaspils, Latvija
’LU Cietvielu fizikas institiits Kengaraga 8, LV1063 , Riga, Latvija

The liquid gallium (Ga) jet has been developed and istalled at tokamak ISTTOK in Lisboa
Portugal during 2002 — 2006. The first successful experiments of interaction of Ga jet facing
with tokamak plasma have been provided in May 2006. It was stated that the jet is
characterizes by a laminar flow followed by the break-up in droplets.

For characterization of evaporation and/or sputtering of Ga the setup for spectroscopy of Ga
fluorescence has been developed and installed at ISTTOK. Ga- emission has been observed
in the toroidal direction enabling to observe Ga- emission in different distances from the jet
inside the plasma thor. The emission collected by 7 viewing point multi-channel optical fiber
relaying radiation to the %2 m spectrograph was registered fast frame CCD camera in the 200
— 900 nm spectral range.

Performing a shot by shot spatial scan of the plasma a different relative distribution of the
neutral and ionized Ga species in the radial direction has been observed. As expected, the
maximum emission of neutral gallium coincidences with the jet position. Maximum emission
of the ionized Ga species occurs shifted toward the center of the plasma. Because the
sputtered and/or evaporated Ga(l) species has a low initial energy , diffusion controlled
migration of Ga towards the plasma center is followed by step by step ionization and creation
of Ga(II) and Ga(III) ions.

The further tasks are evolution of the Ga distribution functions in a toroidal direction with
the Ga-jet to obtain the expected drift of Ga species due to the centrifugal forces
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EUROFER TERAUDA STACIONARAS KOROZIJAS MIJIEDARBIBAS AR
LAMINARO Pby;Li PLUSMU TEORETISKA ANALIZE

A.Sisko, F.Muktepﬁvela], R.Krizbergs, E.Platacis
LU Fizikas institits, 'LU Cietvielu fizikas institiits

LU Fizikas institita neizotermiska svina-litija stenda tika veikti t€rauda
EUROFER korozijas pétjjumi. Referata ir veikta §1 t€rauda korozijas procesu
fenomenologiska analize.

Karstaja konttira dala novietoto EUROFER paraugu korozija tika apskatita ka ar
Pb17Li plismu kontakt&josas paraugu virsmas stacionars §kiSanas process.

Stacionara masas parneses robezprobléma, kura apraksta EUROFER matricas
(dzelzs) skisanu Pbl7Li plusma, tika formul€ta, pienemot, ka attiecigajas zonas (ka
speciga magnétiska lauka, ta art arpus lauka) ir pilnigi stabilizéta §kidra metala laminara
plusma. Sakara ar to, ka difuzijas Pekle skaitlis Pep>>1, masas parneses vienadojumu
analizi var veikt robezslana tuvinajuma, apskatot procesus tikai korozijas zonu ieejas
apgabalos.

Eksperimentalie gravimetriskie mérijumi ir salidzinati ar aprékinu rezultatiem,
kuri iegliti no analitisku divdimensiju konvektivas masas parneses vienadojumu
risindgjumiem. Sads salidzinajums lauj novértét nezinamas fizikalas konstantes, kas
raksturo EUROFER s§kiSanu Pb17Li plusma.

THEORETICAL ANALYSIS OF STATIONARY EUROFER STEEL
CORRODING INTERACTION WITH THE LAMINAR Pby;Li MELT FLOW

A.Shishko, F.Muktepavela, R.Krishbergs, E.Platacis

The report presents a phenomenological analysis of the corrosion processes in
EUROFER steel, which had taken place in experiments on the low-temperature lead-
lithium setup at the IPUL. The corrosion of EUROFER steel samples placed in the hot
section of the loop is regarded as a stationary process of dissolution of the steel surface
flown over by the Pb-17Li flow.

With the assumption of full development of the liquid metal flow in
corresponding zones (as under a strong uniform magnetic field as without the field), a
boundary problem has been formulated, which describes a stationary mass transfer of the
soluble component (iron) from the contact surface in the Pb17Li melt flow.

In our experiments the diffusion Peclet number Pep >> 1, therefore the
description of mass transfer can be restricted to a boundary layer approximation by
considering the occurring processes only at the inlet sections of the zones subjected to
corrosion.

The experimental data of gravimetrical measurements are compared with the
results of calculations obtained by analytical solutions of 2D equations of laminar
convective transfer. Obtained data allow evaluating the unknown presently physical
constants, which characterize the process of EUROFER steel dissolution in the Pb17Li
flow.
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LAZERABLACIJAS SPEKTROSKOPIJAS IEKARTAS VIEDOSANA

J. Butikova, A. Sarakovskis, I.Tale
Latvijas Universitates Cietvielu fizikas institits

Lazerablacijas spektroskopija ir atomu emisijas spektroskopijas (AES) metode.
Atomu emisijas spektroskopijas meérkis ir parauga pamatsastava noteikSana neatkarigi no
parauga vielas stavokla. Analizes iespgjas ir loti plasas — no vienkarSas parauga kimiska
sastava identific€Sanai lidz detalizétakai elementu relativas koncentracijas vai absoliitas
masas noteikSanai.

Referata tiks paradits lazerablacijas spektroskopijas iekartas, kas tiek veidota
Cietvielu fizikas institita EURATOM programmas ietvaros, pasreizgjs konstruésanas
posms. Tiks apspriesti pirmie grafita paraugu ar uzputinatiem volframa un bora karbida
slaniem mérfjumu rezultati. Tiks piedavata eksperimenta apstaklu uzlabosana.

DEVELOPMENT OF EQUIPMENT FOR LASER ABLATION SPECTROSCOPY

J. Butikova, A. Sharakovsky, I. Tale
University of Latvia, Institute of Solid State Physics

Laser induced breakdown spectroscopy, or laser ablation spectroscopy, is a method
of atomic emission spectroscopy (AES). The purpose of AES is to determine the
elemental composition of a sample irrespective of its physical state. The analysis can
range from a simple identification of the atomic constituents of the sample to a more
detailed determination of relative concentrations or absolute masses.

Current state of the equipment for laser ablation spectroscopy developing at the
Institute of Solid State Physics within the framework of EURATOM project will be
presented. The results of first measurements of graphite samples sputtered with tungsten
and boron carbide will be discussed. Some improvements of conditions of the experiment
will be proposed.
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UDENS SKIDUMU ELEKTROLIZES PETIJUMI DAZADOS STRAVAS —
SPRIEGUMA REZIMOS

Janis Blums*, Martin$ Vanags*, Janis Kleperis
Latvijas Universitates Cietvielu fizikas institits,
*LU Fizikas un matematikas fakultate

Voltampe@ru raksturliknes un impedances mérjjumi tika izmantoti, lai dazadiem
elektrodu materialiem un dazadam elektrodu konfiguracijam noteiktu efektivitati idens
elektrolizé. Tika izmantotas gan tris, gan divu elektrodu sléguma shémas, par atskaites
elektrodu izmantojot standarta kalomela elektrodu. Nestandarta elektrolizes Stna, kuru
veidoja neriis€josa teérauda koncentriski cilindri, tika izmantota, lai analiz€tu procesus,
kas var notikt Sauraja sprauga starp abiem elektrodiem. Voltampéru raksturliknes rada, ka
dejonizéta tideni (kas ir elektrolits) strava starp abiem cilindriem neparsniedz 0.1
mA/cm?, kas ir mazs lielums elektrodiem ar tik lielu darba virsmu. Spriegumu intervala
+15 V uz terauda elektrodiem nenotiek oksidéSanas — reducéSanas reakcijas, 1idz ar to
elektrodu virsma netiek pasivéta ar dazadiem savienojumu un/vai oksidu parklajumiem.
Impedances mérijumi uzradija interesantu frekvencu atkaribu, kura mainijas, palielinoties
mainsprieguma komponentes amplitidai.

Dazadi nikela un ogles elektrodi (plaksne, audums, porains materials) tika
izmantoti, lai noskaidrotu elektrodu izturéSanos klasiskas Faradeja elektrolizes procesa
koncentréta sarma Skiduma. Elekrolizes procesa sakums tika noteikts pec strauja stravas
picauguma voltamperu Iikn€, un spriegums, pie kura tas registréts, tika izmantots
materiala raksturoSanai, sprieZot par piemé&rotibu elektrolizera izveidei.

WATER ELECTROLYSIS AT DIFFERENT CURRENT - VOLTAGE REGIMES

Janis Blums*, Martins Vanags*, Janis Kleperis
Institute of Solid State Physics of University of Latvia;
*Faculty of Physics and Mathematics of University of Latvia

Electrochemical impedance and volt-amperic methods were used to compare an
efficiency of water electrolysis  for different materials and different electrode
configurations. Two and three electrode measurements were made, using standard
calomel reference electrode. Non-standard capacitative electrolysis was analyzed in
special cell made from cylindrical steel electrodes. Volt-amperic measurements from -
15V to +15V DC didn’t indicated the presence of oxidation — reduction reactions when
distilled water was used as electrolyte. Impedance measurements showed unusual
frequency behavior when the AC voltage increased till 0.5V.

Different nickel and carbon electrodes (plate, porous and textile —type) were used
to learn classical Faraday electrolysis in strong alkali solutions. Flying increase of current
was indicator of the presence of electrolysis, and characteristic potential was used differ
between materials accordingly they effectiveness for usage in an electrolyser device.
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GAZES ELEKTRODU IPASIBAS DAZADU METALU PARIEM

Daniels Bruvers*, Janis Blums*, Janis Kleperis
Latvijas Universitates Cietvielu fizikas institiits,
*LU Fizikas un matematikas fakultate

P&edgjos gados strauji aug interese par degvielas sinam (fuel cells), tas ir, ieric€m,
kuras notiek kimiska gazes sadegSana istabas temperatira un bez liesmas. Tas ir
iesp&jams, pateicoties katalitiski aktivas virsmas klatbiitnei. Pasaul@ ir zinami tikai dazi
elementi, kuriem piemit $adas katalitiskas 1pasibas — pieméram, platins. Tacu platina
resursi pasaul@ ir ierobezoti, un ped€jos gados platina cenas ir c€lusas vairak ka desmit
reizes. Misu darba uzdevums bija eksperimentali parliecinaties par gazes elektrodu
ipasibu katalizét elektrolita izSkiduSo gazu sintézes reakcijas, ko pavada
elektrodzingjspeka (EDS) uzkraSanas uz elektrodiem. Darba merkis ir meklét platinam
lidzvertigus katalizatorus gazes elektrodiem. No dazadu metalu stieplém (platins Pt, var$
Cu, volframs W, nikelis Ni) tika izveidotas elektrodu spirales, iemérktas elektrolita —
kalija sarma (1 M KOH skidums) un pieslégtas sprieguma avotam. Kas notiek elektrolita
péc sprieguma nonemsSanas? UdenT palikusas izS8kidusas gazes turpina rekombinét uz
elektrodiem, un, ja elektrodam ir katalitiskas Tpasibas, piem&ram, ta ka platinam, tad p&c
lidzsprieguma nonemsanas, novéro, ka potencials vél kadu laiku saglabajas. NakoSais
uzdevums ir saistits ar elektrodu Ipasibu izpéti atkariba no virsmas porainibas. Tiks
salidzinati elektrodi ar dazadu virsmu, sakot ar gludu pulétu metala plaksniti, péc tam
mainot ta virsmu gan mehaniski, gan kimiski. Elektrodi ar lielu efektigas virsmas
laukumu tiks veidoti no dazadiem materialiem kompozita veida, sint€zes procesa radot
izteikti porainu vidi. Tada veida iegtti gazes elektrodi tiks aprobéti ar1 degvielas $tnas
izveidei.

PROPERTIES OF GAS ELECTRODES FOR DIFFERENT METALS AND
COMPOSITES

Daniels Bruvers®, Janis Blums*, Janis Kleperis
Institute of Solid State Physics of University of Latvia;
*Faculty of Physics and Mathematics of University of Latvia

Hydrogen (H,) gas has the potential to be a limitless source of clean energy if
simple and efficient methods of production and utilization can be developed. In that
regard, using H, to store electrical energy by means of an electrochemical cell and
returning that energy by means of a fuel cell would be among the cleanest and most
efficient energy methodologies. This electrochemical apparatus needs to employ robust
catalysts for proton reduction and hydrogen gas oxidation. In a nonbiological setting,
these processes are most readily accomplished at a platinum electrode. Unfortunately,
platinum is resource-limited, expensive, and irreversibly inactivated by common trace
impurities in H, gas, such as H,S and CO. In our work different metals were tested with
aim to find material similar to platinum with activity to initiate hydrogen gas oxidation.
Most promising material would be porous nickel. Different nickel based electrodes were
made and their properties tested.
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ELEKTRODI DEGVIELAS SUNAM — IESPEJAS UN REZULTATI

J. Hodakovska, L. Grinberga, J. Kleperis
Latvijas Universitates Cietvielu fizikas institiits

Degvielas $tinas tiek uzskatitas par vienu no perspektivakiem nakotnes energijas
ieguves veidiem, aizvietojot miisdienas popularas baterijas un akumulatorus. Degvielas
Stunas kimiski sadedzinat var ne tikai tidenraza gazi, bet ari praktiski visas tdenradi
saturosas vielas, ka naftas un dabas gazes, spirtus, hidridus u.c. Galvena loma ir Gidenraza
elektrodam, uz kura janotiek dedzinamas vielas katalitiskai transformacijai, atbrivojot
tdenradi, kurs talak caur protonus vadoSu membranu sasniedz skabekla elektrodu un tur
sadeg, atbrivojot elektriskos ladinus un veidojot tideni. Sodien ir atrasti tikai atseviski
katalizatoru materiali, kuri lauj kimisko energiju tie$i parvérst elektriba, izmantojot
tdenradi, metanu, metanolu un etanolu. Visos katalizatoros tiek izmantoti platins un ta
grupas elementi, kuru resursi uz Zemes ir ierobezoti, un cenas jau Sobrid sasniegusas loti
augstu Itmeni (50%-70% no visam degvielas Siinas izmaksam). Tade] nepiecieSami
alternativu katalizatoru materialu meklgjumi.

Cietvielu fizikas instititam ir pieredze daZadu nikela materialu ieguvé, un
l1dzs8ingjie petijumi rada, ka nikelis vargtu bt perspektivs katalizators arT degvielas $iinas.
Ar 2007. gadu instituta uzsakti degvielas $tinu pétijumi, pateicoties ERAF finansgjumam.
Iegadati arm Gidenraza un metanola degvielas Stnu prototipi, kurus planots pielietot
pétijumos un studentu laboratoriju darbos, apgiistot pamatus tidenraza energétikai.

ELECTRODES FOR FUEL CELLS - FACILITIES AND RESULTS

J. Hodakovska, L. Grinberga, J. Kleperis
Institute of Solid State Physics, University of Latvia

Fuel cells are most promising energy sources in future, because it is possible to
produce electricity using any material which contains hydrogen (gas, oil gases, methane,
methanol, ethanol, ammonia and other hydrides). Most important is hydrogen electrode,
where fuel must be converted to hydrogen and rest matter using catalyst. Formed
hydrogen ions are transferred through proton conducting membrane to oxygen electrode,
and burnt here releasing electricity and clean water. Exclusive role of hydrogen electrode
is provided b catalysts, where nowadays only platinum and Pt-group elements are used.
Unfortunately platinum amount on the Earth is limited, and its high price today is
responsible for high expenses of all catalyst materials, the electrodes for fuel cells
including.

Institute of Solid state Physics (ISSP) has experience with nickel based materials,
and nickel nanoparticles and nanowires today seems potential candidates on the role of
catalysts in different hydrogen systems. Owing the funding from European Regional
Development Funds for the science in Latvia, some fuel cells are acquired with purpose
to initiate FC-related researches in ISSP as well as to develop practical exercises for
students, teaching the basics of hydrogen energy.
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UDENS ELEKTROLIZES TRADICIONALIE UN
NETRADICIONALIE ASPEKTI

Martin$ Vanags, V. Nemcevs, J. Kleperis
Latvijas Universitates Cietvielu Fizikas Institiits

Udens elektrolize pazistama kop§ M. Faradeja laikiem, tacu pétijumi $aja joma
joprojam turpinas, lai no tidens iegiitu tdenradi, patéréjot péc iesp&jas mazak energijas.
Uz koncentrétu sarmu elektrolizes pamata izveidotas un tirgt atrodamas dazadas ierices —
gan elektrolizeri Udenraza gazes raZoSanai, gan Udenraza metinamais aparats.
Tradicionalajai elektrolizei ir vairaki bitiski trilkumi, ka, piem&ram, nelietderiga siltuma
izdaliSanas vai sarma ietekme uz elektrodiem.

Saja darba tiek pétita destiléta ddens izturéSanas starp platém. Iekarta veido
nosacitu kondensatoru, kura dielektrikis ir @idens. Papildus kondensatoram virkné ir
ieslegta indukcijas spole, kas rezultata rada virknes svarstibu konturu. Pieliekot
kondensatoram pulsgjoSu spriegumu un mainot frekvenci, jaiestajas sprieguma
rezonansei. Udens vidé sakas dipolu svarstibas un, ja aréja lauka svarstibu frekvence
sakrit ar dipola svarstibu frekvenci, iestajas rezonanse, kura strauji pieaug elektriska
lauka energijas absorbcija Gidens vidé. Pie rezonanses frekvences ir sagaidama spéciga
tdens daliSanas, jo elektriskais lauks starp platém sasniedz vertibu, kas var saraut atomu
saites idens molekulas.

CLASSICAL AND UNCONVENTIONAL ASPECTS
OF WATER ELECTROLYSIS

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

Water electrolysis is known from M. Faraday’s experiments already 3 centuries,
however, investigations, how to split water with a less energy, still are very actual.
Nowadays in the market are available different devices for the production of hydrogen
gas, mostly based on alkali electrolysis and proton exchange membranes (PEM).
Classical electrolysis using alkali has some disadvantages as extra heat, interaction
between electrodes and alkali, but PEM based devices are expensive due platinum based
catalyst used for both electrodes.

In our work the capacitative electrolysis phenomena is investigated. The distilled
water is used as electrolyte, and simple steel plates are electrodes. Constructed device is
forming capacitor, where water is serving as dielectric layer. In the serial connection with
induction-coil, capacitor forms serial oscillation circuit. The resonance of alternative
current (AC) voltage must be observed at certain frequency. If an oscillation frequency of
bias AC is matching with water dipole oscillation frequency, then the resonance in
system is reached and rapidly increases absorption of energy supplied by electric field. It
is expected, that there will be remarkable water spilling at the resonance frequency,
because the bonds between atoms in water molecules can be disrupted and formed gas
species evaporate out.
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ABSORBETA UDENRAZA DAUDZUMS ATKARIBA NO
DALINU IZMERA UN VIDES

L. Grinberga , J. Kleperis
Latvijas Universitates Cietvielu Fizikas Institiits

Veiksmigai integracijai fidenraza ekonomika ir nepiecieSams izpetit ne tikai
fidenraza iegliSanas un izmanto$anas iespéjas, bet ari to uzglabasanu. Saja darba paraditi
rezultati, kas ieguti turpinot jau ieprieksgja gada saktos petijjumus RIS@ nacionalaja
laboratorija, Danija.

Eksperimentos tiek noteikta absorb&ta tidenraza daudzuma izmaina, ja dalu ar
metalhidrida aizvieto ar stiklu un atkariba no dalinu izméra. Rezultati parada, ka stikla
fazes piejaukumi vismaz pirmaja cikla palielina absorb&ta tidenraza daudzumu, bet tikai
paraugam ar dalinu izm@ru tuvu nanoizmé&riem.

Pateiciba

Autori izsaka pateicibu Eiropas Socialajam fondam (L.G.), Eiropas regionalas
attistibas fondam un projektam NORSTORE (L.G.; J.K) par finansialo atbalstu un RIS@®
nacionalajai laboratorijai par eksperimentu nodros§inasanu.

AMOUNT OF ABSORBED HYDROGEN IN MATERIALS AS A CASE OF
THE PARTICLE SIZE AND LOCAL ENVIRONMENT

L. Grinberga, J. Kleperis
Institute of Solid State Physics of University of Latvia

The successful integration in the Hydrogen Society can be provided no only with
great knowledge of hydrogen production and usage but also if the hydrogen storage is
well organized and explored. The results of continuous experiments started last year in
the RISO national laboratory are discussed in this work.

The amount of absorbed hydrogen was determined in thermogravimetric
experiments if the part of metal hydride is substituted with Pyrex glass and particle size is
reduced close to nanosize. Results show that at least in the first cycle the absorbed
amount of hydrogen is even higher in the composite media than in the pure hydride.

Acknowledgments

The authors express their thanks to European Social Fund (L.G.), to NORSTORE
project and to European Regional Development Fund (L.G.; J.K.) for the financial
support and to RISO National Research Centre (L.G.; J.K.) for experimental setup.

58



STENDA REFERATI



VEIVLETU TRANSFORMACIJAS PIELIETOJUMS EXAFS
SPEKTROSKOPIJAS DATU ANALIZE

J.TimoSenko, A. Kuzmins
Latvijas Universitates Cietvielu fizikas institits, LV-1063 Riga, Latvija

Dota signala f(¢)veivletu transformacija ir definéta ka w(a,b) =C J.éf (f)("[t ;bjdt ’

kur ¢(¢) atSkiras no 0 loti Saura argumenta intervala. Pretstata Furjé transformacijai, tiek

iegiita signala dekompozicija frekvences un laika telpa, lidz ar to tiek nodroSinata
izsmelosaka informacija, veicot nestacionaru signalu pétjjumus. Ar EXAFS
spektroskopijas metodém iegiitais rezultats ir signals, kas satur informaciju par
frekvences, kas dotaja gadijuma atkariga no aplikotas struktiiras atomu savstarp&ja
attaluma un novietojuma, atkaribu no absorb&ta vilna energijas (vilna skaitla), kas tiek
zaudeta, veicot Furjé transformaciju. Veivletu transformacijas izmantoSana, savukart, lauj
iegiit informaciju ne vien par apliikojama centrala atoma kaiminu atomu ¢aulu skaitu un
attalumu starp tam, bet piedava ar1 informaciju par EXAFS signala avota atstaroSanas
1pasibam, tadgjadi var tikt veikta dazadu atomu, kas atrodas praktiski vienados attalumos
no centrala atoma identifikacija, tapat iesp€jama salidzinoSi vienkarsa vairakkartigi
atstarota vilna radito izmainu signala struktiira izdaliSana utt.

APPLICATION OF WAVELET TRANSFORM TO EXAFS
SPECTRUM ANALYSIS

J.TimoSenko, A. Kuzmin
Institute of Solid State Physics, University of Latvia, LV-1063 Riga, Latvia

The wavelet transform of a given signal f(¢) 1is defined as follows:
w(a,b)=C J.l f (t)(p[ﬂjdt, where ¢(t)has non-zero value in a very short range of
ca a

arguments. In opposition to the Fourier transform, wavelet transform provides a two-
dimensional representation of a signal; therefore it can be used to obtain additional
information during the investigation of non-steady-state signals. The EXAFS signal
contains local structural information on interatomic distances, types of atoms and atoms
displacements and has a form of oscillating energy-dependent function. This energy
dependent information gets partially lost, when the Fourier transform is used, but can be
accessed in more details through the wavelet transform. The wavelet transform provides
not only the information about the coordination numbers of the given central atom and
the distances between atoms, but also the information about the atoms backscattering
amplitudes. Therefore, it allows to distinguish atoms of different types, also located at
close distances from the central atom, to obtain the information about the influence of
multiple-scattering contributions on the experimental signal etc.
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MAGNETOTAKTISKAS BAKTERIJAS DINAMIKAS ROTEJOSA
MAGNETISKA LAUKA EKSPERIMENTALA PETISANA

K.Erglis',V.Zeltins * ,A.Saripo * ,A.Cébers'
Latvijas Universitate, Zellu 8, LV-1002, Latvija , * Latvijas Biomedicinas pétijumu un
studiju centrs, Ratsupites 1, Riga, LV-1067, Latvija

Magnetotaktiska bakterija ir interesants objekts to vadiSanai ar aru
elektromagnétisku lauku. Tam ir genétiski iekod@ts kimisks mehanisms, ar kura palidzibu
baktérija sintez€ feromagnétisku nanodalinu kedites, tas piesaistot bakterijas cito-
skeletam lidzigam veidojumam (Scheffel et al., 2005).

Sobrid teordtiski ir noskaidrotas magnetotaktiskas bakterijas  kustibas
likumsakaribas  rot€josa  magnétiska

;z I ' A\ | lauka (Cébers et al., 2006),. saskana ar
65 | - /I \ |  kuram pie zemam rotgjosa lauka
60 k f__/ _ \ !J-""Ij}w"\,__ | frekvencém 1/T bakterija kustas pa
sst / \| _\\‘-. j |' 1 | ripka Iiniju ar radiusu R, kur
50 | Yoo/ \ | 2aR/v=T( v ir baktrijas kustibas
45 | | Y ) { atrums), bet frekvencei parsniedzot
a0 b\ |I . {  kritisko vértibu tas trajektoriju veido
35 ¢ lt r T 1 daudzas lokveida cilpas, kas atdalitas ar
30 | N 1 negativa liekuma posmiem.
28 0 190 140 160 180 200 220 240 Eksperimentos izdevas novérot teorétiski

Zim.1 paredzetas bakteriju kustibas
' likumsakaribas, ka var redzet no Zim.1.

Cebers A.,0zols M., Phys.Rev.E, Vol. 73,(2006), pp.021505. Scheffel A. et al. Nature, Vol. 440, 2006,
pp-110-114.

EXPERIMENTAL STUDY OF THE DYNAMICS OF MAGNETOTACTIC
BACTERIA IN ROTATING MAGNETIC FIELDS

K.Erglisl,V.Zeltinsh 2 ,/A.Sharipo, 2 ,LA.Cebers !

! University of Latvia, Zellu 8, LV-1002,Latvia , 2 Biomedical research and Study Centre
of Latvia , Ratsupites 1, Riga,LV-1067, Latvia

Magnetotactic bacteria are interesting objects for manipulation by external
electromagnetic fields. They have genetically encoded chemical machinery to produce
chains of ferromagnetic nanoparticles attached to cytoskeleton-like networks (Scheffel et
al. 2005).

At the moment the laws of magnetotactic bacterium movement in rotating magnetic field
are clarified (Cebers et al. 2006). If the frequencyl/T of the rotating field is low enough
a bacterium moves along a circle with radius R, where 2zR/v=T (v is the speed of
bacteria). If the frequency exceeds the critical value the bacterium moves along
trajectories consisting of many circular loops, separated by connecting paths of negative
curvature. As shown in fig.1 theoretical laws of magnetotactic bacterium movement was
observed experimentally.
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INDIVIDUALA Bi,;S; NANOVADA FOTOVADITSPEJA AAO MATRICA

B.Polyakov', J.Xu?, R.Krutohvostov’, V.Zauls’, P.Birjukov', J.Prikulis',
J .Holmesz, D.Erts'

"Institute of Chemical Physics, University of Latvia, LV-1586 Riga, Latvia,
’Departament of Chemistry, Materials Section and Supercritical Fluid Centre, University
College Cork, Ireland
*Institute of Solid State Physics, University of Latvia, LV-1063 Riga, Latvia,

Bismuta sulfids (Bi,S;) ir pusvaditajs ar tadu aizliegtas zonas platumu, kas
nodroSina efektivu absorbciju saules energijas redzama spektra diapazona un ir
uzskatams par perspektivu materialu optoelektronikas un saules energijas parveidotaju
pielietojumiem.

Saja darba, izmantojot dazadas eksperimentalas metodes més noteicam 50 un 200
nm diametra anodizéta aluminija oksida (AAQO) membranas poras sintez&tu Bi,S;
nanovadu elektrovaditspgjas un fotoelektrovaditsp&jas Tpatnibas.

Individualu Bi,S; nanovadu -elektrovaditsp&ja un fotoelektrovaditspgja AAO
matrica vispirms tika pétita, izmantojot atomsp€ka mikroskopa -elektrovaditsp€jas
meériSanas rezimu. Atseviski nanovadi tika atdaliti no AAO matricas, un pievienoti
mériSanas kédei ar metaliskiem kontaktiem, kas izgatavoti ar izmantojot elektrona kiila
litografijas metodi. Saja zinojuma elektrovaditsp&jas un fotoelektrovaditspgjas mérijumu
rezultati, kas iegiiti izmantojot litografiski kontaktetus no AAO matricas brivi stavoSus
nanovadus, tiks salidzinati ar datiem, kuri iegiiti, p&tot nanovadus AAO matrica ar
vaditsp€jas atomspeka mikroskopu.

PHOTOCONDUCTIVITY OF SINGLE Bi,S; NANOWIRE SYNTHESIZED
INSIDE AAO MATRIX

B.Polyakov', J.Xu?, R.Krutohvostov’, V.Zauls’, P.Birjukov', J.Prikulis',
J .Holmesz, D.Erts'

"Institute of Chemical Physics, University of Latvia, LV-1586 Riga, Latvia,
’Departament of Chemistry, Materials Section and Supercritical Fluid Centre, University
College Cork, Ireland
*Institute of Solid State Physics, University of Latvia, LV-1063 Riga, Latvia,

Bismuth sulfide (Bi,S3) is a semiconductor with band gap energy in the visible
solar energy spectrum, and thus it is a promising material for optoelectronic and solar
energetic applications.

In this work we characterized electroconductive and photoelectroconductive
properties of Bi,S; nanowires, with mean diameters of 50 and 200 nm, synthesized inside
pores of AAQO membranes, using different methods. Electroconductivity and
photoelectroconductivity of single nanowire inside AAO was probed by conductive probe
AFM. Nanowires, released from AAO matrix, were contacted by metal electrodes made
by electron beam lithography. Data on electroconductivity and photoelectroconductivity
obtained on lithographically contacted released nanowires compared with data acquired
by C-AFM on nanowires inside AAO matrix.
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KERAJCENTRU SPEKTROSKOPIJA N- UN B- DOPETA 6H-SiC

P.Kulis, A.Sarakovskis, M.Springis, L. Tale
LU Cietvielu fizikas institiits, 8. Kengaraga, LV-1063 Riga, Latvija

Raksta aplukoti N- un B- dopétu SiC monokristalu kerajcentru frakcionalas
termoaktivacijas spektroskopijas (FGT) rezultati. Meérfjumi veikti sakot no 10 Iidz 300 K
péc apstaroSanas ar RTG starojumu.

Apstarotos paraugos luminiscences p&cspidéSanas relaksacijas kinétika ir hiperboliska
laika un novérojama Iidz~ 40 K. Termostimuléta luminescence (TSL) N- un B- dop&tos
paraugos raksturojas ar 6 pikiem pie !08 K, 122 K, 132 K, 200 K, 132 K (sildiSanas
atrums 10 Ks™). Rekombinativa luminiscence raksturojas ar trim emisijas joslam ar
maksimumiem pie 2,68 eV (108 K; 122 K; 132 K piki), 2,24 eV (visi piki) un 1,9 eV
(200 K pikis).

FGT analizes dati rada, ka TSL piki ir paplaSinati salidzinot ar monoenerggtisku
kerajcentru raksturigiem pikiem un atbilst kérajcentriem ar kvazinepartrauktu sadalijumu
pa  aktivacijas  energijam.. Temperatiras neatkariga  p&cspidéSana  rodas
tunelrekombinacija telpiski atdalitos savstarpgji korelétos donora — akceptora
paros.Termiski stimuléta procesa aktivacijas energijas un frekvences faktora vértibu
analize rada, ka galvenais zemo temperatiiru TSL pikis rodas divos procesos: virsbarjeras
elektrona parnese starp donoru - akceptoru un termiski atbrivoto elektronu rekombinacija
ar dziliem centriem, kura raksturojas ar luminiscenci pie 2,24 eV in 1,9 eV.

TRAP SPECTROSCOPY OF N- AND B- DOPED 6H-SIC

P.Kulis, A.Sarakovskis, M.Springis, L. Tale
Institute of Solid State Physics, University of Latvia,
8. Kengaraga Str. LV-1063 Riga, Latvia

In this study, we report the trap spectroscopy of intrinsic and N- or B- doped SiC single
crystal using fractional glow technique. TSL and FGT investigations are provided from
10 to 350 K after irradiation by the X-rays.

After irradiation in the direct band transition region (5,0-5,8eV) and indirect band
transition and impurity absorption region below at 3,1 eV the luminescence decay is
represented by temperature- independent afterglow following hyperbolic decay up to
about 40 K. TSL of undoped and N- or B- doped samples show 6 broad peaks at 108 K;
122 K; 132 K; 200 K and 320 K (heating rate 10 Ks™). Three emission bands are present
at 2,68 eV (108 K; 122 K; 132 K peaks), 2,24 eV (all peaks) and 1,9 eV (200 K peak).

Analysis of the FGT data show that TSL peaks are broadened due to decay of
traps distributed in activation energies. Temperature independent low temperature
afterglow in all samples arises due to tunneling recombination in the spatially correlated
donor — acceptor pairs. Analysis of the activation energy and frequency factor values
allows to suggest that the main low temperature TSL peaks arise due both the over barrier
recombination in donor—acceptor pairs as well as the recombination of released electrons
or holes with deep recombination centers responsible for 2,24 eV and 1,9 eV
luminescence.
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KODINASANAS PROCESA PETIJUMI As-S-Se FOTOREZISTOS

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

Tika veikti virsmas-reljefa holografisko rezgu veidoSanas procesa pétijumi
amorfos halkogenidu As-S-Se fotorezistos atkariba no ierakstos$a vilpu garuma (632.8
nm, 532 nm un 441.6 nm) un starojuma polarizacijas plaknes stavokla (vertikala,
horizontala, cirkulari polarizéta R vai L). Holografiska ieraksta laika rezga (ar periodu
0.84 um) difrakcijas efektivitate tika kontrol&ta pie A,=670 nm transmisijas rezima, bet
kodinasanas procesa pie A,=441.6 nm refleksijas rezima. KodinaSanu veica standarta
kodinataja, kas izstradats SIA Hologramma.

Iegtitie m&rfjumi rada, ka kodinaSanas procesa ir iesp&jams palielinat ieraksta
difrakcijas efektivitati vienlaicigi samazinot ieraksta energiju, t.i. butiski paaugstinot
sistémas fotojlitigumu. Transmisijas holografiskais ieraksts visefektivak notiek ar 632.8
nm un tas samazinas virziena uz 1sakiem ieraksta vilnu garumiem.
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HOLOGRAMMU PASPASTIPRINASANAS As-S-Se KARTINAS

J.Aleksejeva , M.Reinfelde, J.Teteris
LU Cietvielu Fizikas Institiits

Planas As-S-Se kartinas sekmigi tiek izmantotas ka ieraksta vide holografisko
uzlimju razoSana. Tacu ieraksts pamata balstas uz empiriski iegltiem datiem. Dota
petijuma mérkis ir tadu holografiska ieraksta Tpasibu pé&tijumi, kas atbilst att€la ieraksta
laika notiekoSajiem, lai noskaidrotu ieraksta optimizacijas iesp&jas. Darba tika
izmantota ~2,5um bieza As-S-Se uz stikla pamatnes putinata kartina, kurd ar He-Ne
lazeru A1=0,632um tika ierakstits un péc tam ar vienu no ieraksta izmantotajiem stariem
pastiprinats holografiskais rezgis ar periodu A=0,85 um un sakuma difrakcijas efektivitati
(DE) 0,4%<n0<10%. Nedestruktivai hologrammas nolasiSanai tika izmantots pusvaditaja
lazers ar A,=0,805um. Tika pétita gaismas polarizacijas ietekme uz hologrammas
paspastiprinasanos £=n(t)/no pie dazadam sakuma 1o Noskaidrots, ka pie dotajiem
apstakliem nav noveérojama izteikta DE atkariba no gaismas polarizacijas virziena ne
ieraksta, ne paSpastiprinasanas laika, ja polarizacija ir lineara (s vai p v&rsuma).
Turpretim, ja ierakstam izmanto viena vérsuma cirkulari polarizétu (RR vai LL) gaismu,
tad maksimali sasniegtas SE vértibas parsniedz tas vertibas, kas pie analogiem apstakliem
iegiitas lineras polarizacijas ieraksta gadijuma.

HOLOGRAPHIC SELF-ENHANCEMENT IN As-S-Se FILMS

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

Thin As-S-Se films are used as media for fabrication of holographic labels.
Nevertheless such recordings more are based on empiric data. The aim of presented work
is studies and optimisation of processes, which during holographic picture recording
takes place. The =2,5 um thick As-S-Se film on glass substrate was used. Holograms was
recorded up to diffraction efficiencies 0,4%<n¢<10% at grating period A=0,85 ym und
subsequently illuminated with one of the recording beams at He-Ne laser wave-light
A1=0,632um. Semi-conductor laser light beam at A,=0,805um for non-destructive
holographic grating probing was used. Lights beam polarization influence on self-
enhancement of hologram &=n(t)/no at different beginning diffraction efficiecies 1o was
studied. It was found, that linearly polarised light DE dependence of polarisation
direction (s or p) take no place as during the hologram recording as during the self-
enhancement. Nevertheless, if hologram recording was carried out at circular polarised
light (right-right or left-left), the maximal achieved self-enhancement values are higher as
that ones achieved in the case of linear polarisation at the same recording conditions.
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PLANARIE GAISMAS VADI UZ NEKRISTALISKU As,S; KARTINU BAZES

O.Balcers, J.Teteris
LU Cietvielu fizikas institiits

Integretu optisku sensoru Cipu IpasSibas iesp&jams individualizét konkrétam uzdevumam
pielagojot izmantojamo planaru gaismas vadu slanu geometriju. Veiktie aprékini parada, ka gan
jitigums, gan signala-trokspa attieciba, gan ,,analiz€jama slana dzilums” ir atkarigi no planaro
gaismas vadu geometrijas un to lauSanas koeficientiem [1]. Parasti redzamo spektra diapazonu,
parstav mérjjumi ar A=633nm.

Autori agrak ir veikuSi optisko sensoru lietojumu petijumu ari UV diapazona [2].
Vispargja gadijuma augstaka lausanas koeficienta filmu izmantoSana lautu paplaSinat iesp€jas
vari€t un uzlabot integréto optisko sensoru 1pasibas. As,S; filmas (n=2,45) Saja zina varétu biit
piemérots filmas materials. Tam ar1 piemit laba optiska caurlaidiba talaja sarkanaja un IS
diapazona, kas lauj izmantot un palielinat optisko sensoru metozu jutibu art $aja spektra dala.

Eksperimentali As,S; filma stara slipas kriSanas konfiguracija caur iepriekS ierakstitu
holografisku rezgi (A=700nm) tika ievaditi gan 635nm, gan 805nm lazeru stari. Tie caur 10um
biezo filmu noklGst vilpvada un méra izejas jaudu. Rezga apliSa radiuss ir aptuveni 1,5mm
(ierakstits ieprieks ar zalo, Verdi V-6 532nm lazeru). 635nm un 805nm lazera starus versa uz
rezgi mainot kriSanas lenki pret filmas normali. M&rija caurizgajuso, difragéto un atstaroto staru
un vilnpvada izejas stara jaudas atkaribu no kritosa lenka. Difrakcijas efektivitate sasniedza 6% un
9%, attiecigi. Vilnvada izeja signals novérojams atbilstosi vairakus gradus platam kritoSo staru
lenka diapazonam. Ar izveidoto eksperimentalo iekartu (precizitate 1 grads) tika izmérita no
vilnvada lielakas izejoS$as jaudas efektivitates atkariba no krisanas lenka.

[1] R.E.Kunz, Cottier K. (2006), Anal Bioanal Chem 384, pp 180-190.
[2] Balcers, O., Teteris, J. (2006), Journal of Environmental Engineering and Landscape Management,
Vol.14, N3, pp 121-127.

PLANAR NONCRYSTALLINE As,S; WAVEGUIDES

O.Balcers, J.Teteris
Institute of Solid Statet Physics University of Latvia

There exists a great potential and flexibility to tailor the properties of the evanescent field and
the performance of integrated optical (IO) sensor chips. It was investigated and demonstrated how
the IO chips can not only be designed for achieving maximum sensitivity, but also obtain an
optimum ,,signal-to-background ratio” [1]. The wavelength of 633nm is assumed representative
for visible region.

Earlier, the authors have presented sensor work in the UV region [2]. The use of high-index

waveguide films (such as As,S;) provides a great flexibility to tune the IO chip properties. Also,
this material is transparent in far red and IR spectral regions.
Laser lengths of 635nm and 805nm in the tilted beam configuration were coupled into As-S films
via holographic grating (period 700nm). The film width is 10um. The radiuss of grating spot is
1.5mm (recorded with green Verdi V-6 532nm laser). From film the beam was coupled into
waveguide and diffraction efficencies were measured in the tilted beam configuration. They
reached 6% and 9% correspondingly. The angular dependance was measured for transmitted,
difracted and reflected beams. It was found that maximum waveguide output corresponds to few
degrees wide falling beam range. The overall reading accuracy was evaluated to be 1 degree. This
work is partially supported by ESF
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PAPLASINATAJS DATU SAVAKSANAS SISTEMAM

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

lerice izstradata uz mikrokontroliera Atmel AT89S53 bazes. Ta paredzéta releja
tipa devéju stavokla monitoringam (Iidz 21 dev€jam) un p&c datora vai citas procesoru
ierices pieprasijuma tekosas piefiksétas deveju stavoklu datu informacijas noraidiSanai pa
virknes portu, kur$ atbalsta standarta RS-485 interfeisu.

Tiek fikseti sekojosie deveju stavokli: atslégts, ieslégts, linijas parravums, linijas
issavienojums. Sie stavokli tiek noteikti vairakkart mérot etalonkondesatora uzlades
laiku. Tas lauj izsargaties no inducétajiem signaliem un trokSniem.

Iericei ir divu bitu adrese (adrese var biit garaka). Tas dod iesp&ju pie viena COM-
porta pieslégt Cetrus (vai vairak) paplaSinatajus.

Ierice var biit pielietota ka vienkarsas, ta sazarotas daudzlimenu datu savakSanas
sistémas (pieméram, apsardzes signalizacijas un dimu detektoru stavokla noteikSanai,
dazadas aparatiiras ieslégta vai izslégta stavokla noteikSanai u.t.t.)

THE CONCENTRATOR FOR INFORMATION GATHERING SYSTEMS

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

The given device is developed on the basis of the Atmel AT89S53
microcontroller. It is intended for monitoring current conditions of relay
sensors (maximum 21 sensors) and for the transfer of these fixed conditions in reply to
inquiry from a computer or other processor device by COM-port on the basis of the
standard of serial interface RS-485.

The possible conditions of sensors are as follows: switched on, switched off, a
line is broken, a line is shorted. These conditions are traced by measurement of charge
time of the reference capacitor. Also protection against noise errors is carried out (i.e.
result of measurement is not taken into account when condition's duration less than
specified).

The device has the two-bit address (the address can be longer) that allows
connecting up to four (or more) concentrators to one COM-port.

The device can be applied both in simple, and in the ramified multilevel data collection
systems (for example, tracking of conditions of the alarm or smoke sensors, tracking of
the working condition of various devices and so forth).
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PROXYMITY IDENTIFIKACIJAS KARSU LASITAJU PILNVEIDOSANA

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

Gadijumam, kad ir nepiecieSama divu identifikatoru uzstadiSana uz planas(<20
cm) sienas abam pus€m, ir iesp&jams variants, kad vienu un to pasu karti var identificet
abi identifikatori. Lai izvairities no Sadas situacijas ir izstradats variants ,,Galvenais —
Padotais”, kura biutiba ir sekojosa. Identifikacijas ierice, kura pirma konstate kartes
klatbiitni kliist par ,,Galveno” un noblok€ otro ierici. Ta Saja mirkli kliist par ,,Padoto” un
kartes nelasa tik ilgi, kamér ,,Galvena” nepabeidz datu apstradi un nekonstate, ka karte
vairs neatrodas nolasiSanas zona.

Informacijas apmaina starp identifikacijas ierici un datoru (vai vadibas
kontrolieri) organizéta uz virknes inerfeisa bazes un Jauj izmantot gan standarta RS-232
datu apmainas protokolu, gan Dallas viena vada datu apmainas protokolu atbilstosi
standartam DS19XX, gan Wiegand 26 datu apmainas protokolu.

THE MODERNIZATION OF PROXIMITY CARD RIDER

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

There are several cases when two Proximity card readers, which are mounted on thin
(<20 cm) wall from both sides, could detect the same card simultaneously. The proposed
solution in that case is operation in “Master - Slave” mode, which is described below.
The Proximity reader, which firstly detects an entering card, becomes as a “Master” and
blocks another Proximity reader, which becomes as a “Slave” and does not read the
entering card at all, until “Master” Proximity reader does not finish the entering card
detection, reading and processing. When “Master” Proximity reader detects, that the
entering card is out of coverage it unblocks the “Slave” Proximity reader and they both
turn into normal operation mode.

Data flow between Proximity readers and computer (or managing device) is
organized as serial interface, and could be transmitted via standard RS-232 null-modem
interface, Dallas one wire interface or 26-bit Wiegand reader interface.
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TIKLA FILTRI SLODZEI LIDZ 150A

I.Guza, A.Kristins
Latvijas Universitates Cietvielu fizikas institiits

Iekartas, kuru sastava ir frekvencu parveidotaji, mikstie starti un citas ierices ar
jaudigiem komutacijas slédziem rada plasa spektra traucgjumus, kuri var nonakt
elektriskaja tikla un radit problémas citam pie tikla pieslegtam iekartam. Lai pasargatu
elektrisko tiklu no komutgjoSo elementu raditd piesarnojuma, izstradats tikla filtrs
augstfrekvences un impulsveida trauc€jumu noveérSanai mainstravas elektriskaja tikla ar
nominalo spriegumu 380 V un slodzes stravu lidz 150 A.

Izstradata tikla filtra konstrukcija, kuras sastava ir toroidalie serdeni, uz kuriem
uztitas indukcijas spoles, ka ari kondensatori, varistori un rezistori. So elementu
parametri veido daudzdimensiju filtréSanas telpu, kura ir atrasts optimals elementu
izvietojums, jo filtré€Sanas kvalitati iespaido ne tikai komplekt&joso dalu parametri, bet art
to telpiskais izvietojums.

Veiktie m&rjjumi lauj secinat, ka sist€mas un ierices, kuras darbojas kopa ar
izstradato filtru péc saviem parametriem atbilst ES standartiem par elektromagnétisko
savietojamibu EN55011 un EN61000, ka art direkttvai 89/336/EEC.

POWER SUPPLY FILTERS FOR THE CURRENT RATE UP TO 150 A

I.Guza, A Kristins
Institute of Solid State Physics, University of Latvia

Devices with frequency converters, soft starts and other high power circuit
breakers can generate wide spectrum disturbances and may create problems for other
devices on the same AC power net. For prevention of power circuits from contamination
created by switching elements, the power supply filter is developed for high frequency
and pulse form disturbance protection for 380 V AC network with load current up to 150
A.

Construction of AC network filter is developed which comprises toroidal cores
with induction coils, capacitors, varistors and resistors. The parameters of these elements
are build up in the multidimensional filtering volume. The placement of the elements is
optimised, because the quality of filtering is influenced not only by used elements, but
also by their placement.

On basis of performed measurements is concluded that the parameters of the
systems and devices, which comprises the developed filter comply with EU standards on
electromagnetical compatibility EN55011 and EN61000, as well as with the Directive
89/336/EEC.
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OPTIMALU ATSKAITES KLASU IZVEIDOSANA IZELPAS
NOVERTEJUMAM DAZADAM RESPONDENTU GRUPAM

Andris Apals*, Liga Tiluga*, Janis Kleperis
Latvijas Universitates Cietvielu fizikas institits,
*LU Fizikas un matematikas fakultate

2006. gada Zinatnu Nakts ietvaros tika veiktas izelpu analizes nejausai
respondentu izlasei, bet uz vietas nebija iesp&jams noteikt, kas ir vinu izelpa, un vai ta ir
svaiga val nav. Tadel tika veikti atseviski merfjumi, lai izveidotu izelpas svaiguma
atskaites datu bazi salidzinaSanai ar respondentu izelpam. Ka objekti elpas svaiguma
noteikSanai tika izveleti alkohols, kiploks, sipols, piparmétra, ko§]ajama gumija. Smarzu
koordinatas objektiem tika izv€letas ta, lai neparklatos, un no tam tika veidota izelpas
svaiguma atskaites klase, apmaciSanai izmantojot neironu analizes programmu. Katra
respondenta izelpa tika salidzinata ar iegiito klasi un noteikts izelpas svaigums.

Otra respondentu grupa bija Latvijas izlases sportisti, kuru izelpas tika méginats
konstatét pienskabes klatbutni. Atskaites sisteéma tika veidota no dazadas koncentracijas
pienskabes paraugiem, izvéloties 40 ml stikla pudelites ar specialiem blivslégiem un
izgatavojot tajas dazadas pienskabes koncentracijas tideni. Paraugi mérisanas laika tika
turéti termostata pie temperatiras +36 °C (cilveéka kermena temperatiira). Iegtie
rezultati, kuros pienskabes koncentracija mainas, mainoties atSkaidijumam, tika
izmantoti, lai veidotu atskaites kasi, kuru talak vartu izmantot, analiz€jot sportistu
izelpas. Paraléli pienskabes koncentracijas merijjumi tika veikti sportistu asinis. Apsekojot
tris sportistus, rezultatos tika konstatéta liela izkliede. Jasecina, ka pienskabi izelpa
noteikt ar esoSajiem gazu sensoriem nav iesp&ams, un tiek planoti eksperimenti
pienskabes koncentracijas mérfjumiem sviedros.

REFERENCE CLASSES FOR BREATH ANALYSIS OF DIFFERENT GROUPS
OF RESPONDING PEOPLE

Andris Apals*, Liga Tiluga*, Janis Kleperis
Institute of Solid State Physics of University of Latvia;
*Faculty of Physics and Mathematics of University of Latvia

During Science Night 2006 there were made measurements of breath for different
people with aim to differ fresh and stale breath. Separate objects were snuffed in
laboratory with Electronic Nose and reference class was made to compare with measured
breath samples. Comparisons showed that it is possible to differ between different
peoples and to characterize them accordingly the freshness of their breath.

Next class of respondents were sportsmen from National selection. Our task was
to test possibility to determine the concentration of the lactic acid from the breath of
sportsmen under the load. It was made reference class from synthetic lactic acid solution
with water in different concentrations. Reference class was measured at temperature +36
°C. The breath samples from sportsmen were compared with constructed class of
concentrations and obtained results compile with standard concentrations determined
from the analysis of the blood. First results showed, that direct measurement of the
lactose in gas phase is not possible with current gas sensor system. New measurements
are planned to test the presence of lactic acid in the sweat.
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IZELPAS MERIJUMI NEJAUSAI RESPONDENTU IZLASEI UN
SPORTISTIEM SLODZES LAIKA

Liga Tiluga*, Andris Apals*, Janis Kleperis
Latvijas Universitates Cietvielu fizikas institits,
*LU Fizikas un matematikas fakultate

Elektroniskais deguns un atrdarbigs gazu hromatografs izmantoti, lai apsekotu
izelpas kvalitati dazadam respondentu izlas€m. Izelpa satur svarigu informaciju ne tikai
par mutes dobuma stavokli, bet arT par zarnu trakta darbibu, plauSu uzvedibu u.c. Izelpa
nokliist visas gazes, kuras parn€sa asinis. Patreiz tikai policisti izmanto izelpas kontroli,
lai noteiktu alkohola klatbiitni Soferu asins.

Misu darba apsekota nejausu respondentu izlase, lai noteiktu vinu elpas
svaigumu. Otra pétijumu grupa bija Latvijas izlases sportisti. Sportistiem slodzes laika
organisma palielinas pienskabes koncentracija un, nosakot to, var uzzinat, vai sportistam
attieciga slodze ir piemé@rota. Paslaik tiek izmantota metode, kas nosaka pienskabes
Iimeni asinis, nemot asins paraugu, bet tas ir nepatikams process sportistam un nav
iesp&jams veikt nepartrauktu koncentracijas izmainu monitoringu sportista trenina laika.
Pastav teorija, ka, augot pienskabes koncentracijai asinis, tas daudzums palielinas ar1
izelpa. Tadgjadi radas ideja méginat to noteikt ar gazes sensoru palidzibu. legiiti pirmie
rezultati, kuru analize rada, ka pienskabes noteikSana izelpa nav viegli realiz€ams
uzdevums.

MEASUREMENT TECHNIQUE OF BREATH FOR DIFFERENT GROUPS OF
RESPONDING PEOPLE AND SPORTISTS

Liga Tiluga*, Andris Apals*, Janis Kleperis
Institute of Solid State Physics of University of Latvia;
*Faculty of Physics and Mathematics of University of Latvia

Electronic nose and quick gas chromatograph were used to test the breath for
different groups — accidentally selected peoples and sportsmen. Nowadays only Police is
using breath tester to measure alcohol content in blood, but there are much more
information in the breath about the condition of activity of viscera and the entire
organism.

When sportsmen are under the load, it is known, that the lactic acid is produced
from glucose in an organism. The concentration of lactose is an indicator that the training
must be stopped. Nowadays only method determining the lactic acid in the blood is used,
but it is disagreeable process for sportsman and can’t be used to monitor the load during
trainings. We used the breath control to find the lactic acid in an expired air. First results
showed, that it isn't easy process to measure lactose in gas phase, and it is necessary to
find new selective sensor and made a system capable nonstop detection of the
concentration of lactic acid in breath when load is increasing.
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AMORFO HALKOGENIDU PRAKTISKA IZMANTOSANA

J.Teteris
Latvijas Universitates Cietvielu fizikas institiits

Amorfie halkogenidu pusvaditaju (As-S, As-Se, Ge-S, Ge-Se u.c.) planas kartinas
izraisa pieaugoSu interesi ka perspektivi materiali informacijas optiskam ierakstam un
apstradei. Bitiskas optisko 1paSibu fotoinducétas izmainas (An < 0,8 ; AE, < 0,4 eV) $ajos
materialos dod iesp&ju veikt fazu vai amplitiidas ierakstu planas kartipas reala laika.
Fotoinducétas izmainas halkogenidu pusvaditajos saistitas ar Kkimisko saiSu
transformaciju, kas arT nosaka $o materialu augsto iz8kirSanas spéju ( ~ 10* mm™) un
iesp&ju tos izmantot holografija un litografija. Uz So savienojumu bazes izstradati
fotorezisti redzamaja spektra dala (A< 700 nm) ar gaismas jutibu ~ 10 mJ/cm?’. Referata
apskatiti So fotorezistu darbibas principi un to pielietosanas iespg€jas reljefa hologrammu
un holografisko optisko elementu razosana. Tiek apskatita iesp&ja uz So savienojumu
bazes izstradat tiesa ieraksta rezistus. Paradita iespgja izmantot amorfo halkogenidu
planas kartinas planarajos vilnvados.

APPLICATION OF AMORPHOUS CHALCOGENIDES

J.Teteris
Institute of Solid State Physics, University of Latvia, LV-1063, Riga, Latvia

Thin films of amorphous chalcogenide semiconductors (As-S, As-Se, Ge-S, Ge-
Se ) have been recently studied as promising media for optical recording and processing
of information. The essential photoinduced changes of optical properties (An < 0,8 ; AE,
< 0,4 eV) enable to perform real time phase or amplitude recording in thin films of these
materials. The photoinduced changes in amorphous chalcogenide semiconductors are due
to transformation of the chemical bonds. Therefore these materials possess extremely
high resolution ( ~ 10* mm™) and they can be successfully used in holography and
photolithography. The photoresists with a light sensitivity ~ 10 mJ/cm® for visible
spectrum (A< 700 nm) were produced on the base of these compounds. The main
functional principles and possibilities of the practical use of these photoresists for the
production of embossed holograms and holographic optical elements are discussed. The
possibility to apply the thin films of amorphous chalcogenide semiconductors as planar
waveguides has been shown.
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DAUDZKANALU DAUDZLIMENU DATU SAVAKSANAS SISTEMA

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

Piedavata datu savakSanas sisttma lauj apsekot stavoklus lielam dazada
tipa(releja, temperatiiras, spiediena u. c.) dev&ju skaitam, fiksét Sos stavoklus datu bazes
un operativi attélot sistémas pasreizgjo stavokli. Bez tam ir iesp€jama dazada sist€mas
aprikojuma distances vadiba (piem&ram, kadu iericu ieslégsana vai izslégsana).

Zemakaja Itment tiek izmantoti dazada veida dev€ji un vadibas ierices.

Otraja limeni atrodas mikrokontrolieru ierices, kuras vac datus no dev&ju grupas,
ka arT forme vadibas signalus vadibas iericem. Katrai no tam ir COM-ports un divu (vai
vairaku) bitu adrese, kas lauj atrasties uz vienas sakaru Iinijas ¢etram (vai vairak) viena
tipa iericém.

Tresaja liment atrodas mikrokontrolieru ierices, kuras vac informaciju no zemaka
limena iericém un noraida tam vadibas komandas. Sis ierices aprikotas ar 4 COM-
portiem sakariem ar zemak eso$am iericém, reala laika pulksteni notikumu laika
fiks€Sanai, atminu sanemtas informacijas glabaSanai un Ethernet kontrolieri sakariem
servera datoru.

Nakos$aja Iimeni atrodas servera programma, kura, izmantojot protokolu TCP/I,
sanem informaciju no tresa Iimena mikrokontrolieru iericEm un noraida tam vadibas
komandas. ST programma sanemtos datus izvieto datu bazg, no kurienes tos var operativi
sanemt attiecigas lietotaju programmas.

THE MULTICHANNEL MULTILEVEL DATA COLLECTION SYSTEM

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

The given data collection system allows to trace conditions of many sensors of
various type (relay, temperature, pressure, etc.), to fix these conditions in databases and
to display the current condition of system in real time. Also the remote control of the
system equipment is possible (for example, switching on or switching off of devices).

At the lowest level the sensors and control devices of various types are used.

At the second level there are microcontroller devices which collect conditions of
group of sensors and serve for submission of signals to the control devices. Each of them
has COM-port and the two-bit (or more bit) address that allows to place up to four (or
more) same devices on one communication line.

At the third level there are microprocessor devices which collect the information
from subordinates or transfer them commands. Devices of this level are supplied with 4
COM-ports for communication with subordinate devices, real time clock for fixing time
of event, memories for storage of the received information, and also Ethernet controller
for communication with a computer.

At the following level there is a server program which obtains the data by TCP/IP
protocol from microprocessor devices and transfers them commands. This program
places the received data in databases, whence they can be operatively received by
corresponding user programs.
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MIKSTA STARTA IERICES AR TRIJU FAZU VADIBU

D.Gusevs, I.Gvardina, J.Veinbergs, J.T1ibergs, J.Melderis
Latvijas Universitates Cietvielu fizikas institiits

Gadijumam, kad ir nepiecieSama divu identifikatoru uzstadiSana uz planas(<20
cm) sienas abam pusém, ir iesp&jams variants, kad vienu un to pasu karti var identificet
abi identifikatori. Lai izvairities no $adas situacijas ir izstradats variants ,,Galvenais —
Padotais”, kura biutiba ir sekojosa. Identifikacijas ierice, kura pirma konstate kartes
klatbiitni kliist par ,,Galveno” un noblok€ otro ierici. Ta Saja mirkli kliist par ,,Padoto” un
kartes nelasa tik ilgi, kamér ,,Galvena” nepabeidz datu apstradi un nekonstate, ka karte
vairs neatrodas nolasiSanas zona.

Informacijas apmaina starp identifikacijas ierici un datoru (vai vadibas
kontrolieri) organizéta uz virknes inerfeisa bazes un lauj izmantot gan standarta RS-232
datu apmainas protokolu, gan Dallas viena vada datu apmainas protokolu atbilstosi
standartam DS19XX, gan Wiegand 26 datu apmainas protokolu.

THE DEVICE OF SOFT START WITH THREE-PHASE MANAGEMENT

D.Gusevs, I.Gvardina, J.Veinbergs, J.T1ibergs, J.Melderis
Institute of Solid State Physics, University of Latvia

There are several cases when two Proximity card readers, which are mounted on thin
(<20 cm) wall from both sides, could detect the same card simultaneously. The proposed
solution in that case is operation in “Master - Slave” mode, which is described below.
The Proximity reader, which firstly detects an entering card, becomes as a “Master” and
blocks another Proximity reader, which becomes as a “Slave” and does not read the
entering card at all, until “Master” Proximity reader does not finish the entering card
detection, reading and processing. When “Master” Proximity reader detects, that the
entering card is out of coverage it unblocks the “Slave” Proximity reader and they both
turn into normal operation mode.

Data flow between Proximity readers and computer (or managing device) is
organized as serial interface, and could be transmitted via standard RS-232 null-modem
interface, Dallas one wire interface or 26-bit Wiegand reader interface.

75



FREKVENCU PARVEIDOTAJS UZ MIKROKONTROLIERA
ADMCF326 BAZES

A.Grablevskis', G.Pikurs’
"Latvijas Universitates Cietvielu fizikas institiits,
2 »
SIA ,, Fonons

Misdienas asinhronie elektrodzingji tiek plaSi pielietoti pateicoties savai
vienkarSibai un dro§ibai. Asinhrono elektrodzinju grieSanas atruma izmainam izmanto
jaudigus trisfazu  frekventu parveidotajus, kuros vadibu veic specializétie
mikrokontrolieri ar iebiivétam specialam funkcijam, kuras atvieglo mikrokontroliera
programmas veidoSanu.

ADMCF326 mikrokontroliera izmantoSana frekvencu parveidotaja vadibai lauj
atrisinat vairakas problémas, lietojot tikai vienu mikroshému. Mikrokontrolieris
ADMCF326 satur platumimpulsu modulacijas bloku, kur§ dod iesp&ju samera vienkarsi
generet parveidotajam nepiecieSsamos vadibas signalus.

Tikla trisfazu spriegums tiek iztaisnots, nofiltréts un padots uz jaudas bloku, kur§
sastav no jaudigiem bipolarajiem tranzistoriem ar izolétu aizvaru (IGBT).
Mikrokontroliera ADMCF326 vadits, ar modulacijas frekvenci lidz 10 kHz, IGBT
modulis izeja veido trisfazu spriegumu frekvencu diapazona no 20 Hz Iidz 200 Hz.

Parveidotaja izmanto PM75CSA120 markas IGBT. Tas dod papildus iesp&ju
vienkarsi organiz€t aizsardzibu no parkarSanas, parsprieguma un parslodzes.

THE CONVERTER OF FREQUENCY ON THE BASIS OF THE
ADMCF326MICROCONTROLLER

A.Grablevskis', G.Pikurs’
Institute of Solid state Physics, University of Latvia,
? Fonons” Ltd

Today asynchronous electric engines are widely spreaded due to 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 ADMCF326 microcontroller for frequency inverting and control of
the asynchronous electric engine allows to solve all necessary tasks using only one
microcircuit. The ADMCF326 microcontroller 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, the incoming three-phase voltage
submits on rectifier and filter, and then it is submitted on IGBT block. Where under
control signals of the microcontroller ADMCF326,outgoing voltage is modulated with
frequency up to 10 kHz. As a result IGBT block create modulated voltage with frequency
from 20 to 200 Hz.

Using the PM75CSA120 block as the inverter, allows additional protection: over-
current, short-circuit and over-temperature.
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FIRMU CHINAZENLI RECTIFIER UN SEMIKRON RAZOTO
TIRISTORU MODULU PARAMETRU SALIDZINOSS PETIJUMS

E.Garkajs, A.Kristins, J.Tibergs
Latvijas Universitates Cietvielu fizikas institits

Dotaja darba ir veikta dazadu razotaju (parsvara CHINAZENLI RECTIFIER™
un SEMIKRON™ ) tiristoru bloku (stravam lidz 400 A) kvalitates salidzinoSa izpéte.
Seviska uzmaniba pieveérsta razotaju nedeklarétajiem parametriem, kuri tomer ir loti
biitiski no praktiska viedokla (nopliides stravas izmainas laika pie nominala sprieguma un
dazadam apkart€jas vides temperatiiram, minimala noturéSanas strava, minimala vadibas
strava un dazi citi parametri).

Dazam CHINAZENLI RECTIFIER™ razotajam tiristoru modulu partijam ir
konstatetas butiskas statisko parametru izmainas laika, kas var liecinat par razotaja
neatstradato vai slikti parvaldito razoSanas procesu. Izmantojot §1s riipnicas izstradajumus
razoSana ir nepiecieSama pilniga to ieejas kontrole.

COMPARATIVE RESEARCH OF PARAMETERS OF THYRISTOR MODULES
PRODUCED BY CHINAZENLI RECTIFIER AND SEMIKRON

E.Garkajs, A.Kristins, J.Tibergs
Institute of Solid State Physics, University of Latvia

The aim of this work is to make comparative analysis of the quality of the
thyristor blocks for the current till 400A, from different producers, for the most part
CHINAZENLI RECTIFIER™ and SEMIKRON™, The main subject of the analysis is
electrical characteristics, usually not declared by producers of thyristor blocks, but very
important from the application point of view (variations with time of the leakage current,
value of the minimal hold-on current, value of the minimal control current, etc).

For the some part of CHINAZENLI RECTIFIER™ thyristor blocks the expressed
unstability in time of static characteristics was established, possible reasons for this there
are some defects of the producing technology or bad control of the manufacturing
process. If it’s necessary to use production of this trademark, it’s necessary to perform an
exact acception test.
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PLATUMIMPULSU SIGNALU MERITAJS AR ATMINU

A.Grablevskis, M.Poljaks
Latvijas Universitates Cietvielu fizikas institiits

Platumimpulsu signalu mériSanai un ierakstiSanai nevar izmantot parasto
oscilografu. Bet oscilografi ar atminu parasti ir salidzinoSi dargi. Parasto
mikrokontrolieru izmantoSana nedod iesp&ju ierakstit signalu ar salidzinoSi lielu
frekvenci un ar lielam atstarp@m, neizmantojot argjo atminu.

Tade] tika izstradata shéma uz salidzinosi létu mikroshému bazes, kura dod
iesp€ju ierakstit platumimpulsu signalus ar sekosanas frekvenci lidz 1 MHz. Sisteéma var
stradat autonomi vai komplekta ar datoru, izmantojot virknes portu. Shéma izmantots
mikrokontrolieris PIC16F628A, kurs lauj vadit sistému rokas rezima vai no datora.

Sisteémas komplekta ietilpst specializ€ta programmatiira rezultatu lasiSanai, to
analizei un att€loSanai grafiska un teksta veida.

MEASURING INSTRUMENT OF PULSE-DURATION SIGNALS
WITH MEMORY

A.Grablevskis, M.Poljaks
Institute of Solid State Physics, University of Latvia

For measurement and record of the pulse width modulated signal, it isn’t possible
to use a simple oscillograph in all case, but oscillographs with memory are dear enough.
Use of usual microcontrollers does not allow to write down a signal with enough big
frequency, and to write down greater time intervals not using external memory.

Therefore on the basis of cheap microcircuits, the scheme has been developed for
recording of the pulse width modulated signals. The system can work in an independent
mode, and connect with computer by a serial port. In scheme using PIC16F628A
microcontroller gives an opportunity of management of system by buttons or by serial
port.

The system complete set contains special programs, for data reading and for their
analyzing in graphic and text mode.
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FREKVENCU PARVEIDOTAJA IZMANTOSANAS EFEKTIVITATES
NOVERTEJUMS KOMPRESORU VADISANAI

G.Pikurs?, J .Zvirgzds1
"Latvijas Universitates Cietvielu fizikas institiits,
2S14 ,, Fonons”

Miisdienas, pieaugot energoresursu izmaksam, razotaji ir spiesti mekl&t risindjumus to
efektivakai izmantoSanai. Tas attiecas arT uz saspiesta gaisa razoSanas sisttmam. TieSi tapat
miisdienu ekonomiskajos apstaklos daudzu nozaru raZzotnes strada ar mainigu noslodzi,
pielagojoties tirgus pieprasijumam, kas var bt stipri mainigs. Lai razotnes biitu elastigas un
efektivas attieciba uz razoSanas jaudam, tam ir jabiit ar pietickamam jaudas rezervém, un tai pasa
laika razoSanas jauda jacenSas izmantot maksimali efektivi.

Razotnes, kuras ka parveidoto energonesgju izmanto saspiesto gaisu un kuru razoSanas
apjomi un attiecigi ari saspiesta gaisa patlrin$ ir salidzinoSi mainigs, efektivaku primaro
energoresursu, t.i. elektroenergijas patérinu var panakt kompresora vadiSanai izmantojot
frekvencu parveidotaju. Tas lauj uzturét gaisa spiedienu Saurd diapazona, un vienlaicigi mainit
kompresora raZzibu, attiecigi patér&jot tikai tik daudz elektroenergijas, cik dotaja mirkli ir
nepiecieSams. V&l ka nozimigus ieguvumus var minét vairakas citas prieksrocibas, kas attiecas uz
kompresora startu: starta stravas un mehaniskas slodzes. Ka rada dazadi pétijumi, $ada tipa
razotnes, kuras ir mainigs razoSanas cikls, sastada 80% no visam razotném, kuras izmanto
saspiesta gaisa sistémas. Sada tipa razotngs izmantojot kompresoru vadibas sistému ar frekvenéu
parveidotaju 5 gadu cikla ir iespgams iegiit 1idz 35% izmaksu samazinajumu attieciba uz
saspiesta gaisa sist€mas iegadi, uzturéSanu un darbibu.

ESTIMATION OF EFFICIENCY OF THE FREQUENCY CONVERTER USING
FOR THE COMPRESSOR CONTROLING

G.Pikurs’, J.Zvirgzds'
"Institute of Solid state Physics, University of Latvia,
? Fonons” Ltd

Nowadays together with increasing of energy resources expenditures, manufacturers are
forced to look for more efficiency exploitation of resources. This pertains to compressed air
manufacturing systems also. Nowadays many production units are forced to work with variable
load alike. It is because they should adjust one self for market demand, which might be very
alternating. It means that manufacturing units should be with enough capacity of power reserves.
This is for manufacturing unit flexibility anent to manufacturing power. In the same time
manufacturers should try to use manufacturing power more effectively, for lower manufacturing
costs.

In manufacturing units, where as reformed energy carrier is compressed air, and where
manufacturing volume and correspondingly consumption of compressed air is comparatively
variable, more advanced and effective energy consumption are available only by managing their
compressed air system with frequency converter. It allows provide air pressure in your system in
very narrow range and in the same time varying by compressor capacity, correspondingly by
using just that amount of energy, which is necessary for that moment, without any over pressing
and over accumulation in air system. Also as important benefits of frequency converter there are
various other advantages which concern to compressor start as starting currents and mechanical
stresses. As shows various statistical and economical searches, manufacturing units which have
various power consumption are around 80% from all in this industry. There in manufacturing
units like this are available to save 35% of all costs in five year compressor life cycle.
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WEB DOKUMENTU APSTRADE, BALSTOTIES UZ IENAKOSO
PIEPRASIJUMU STATISTISKIEM RAKSTUROJUMIEM

D.Gusevsl, V.Narnicka®
"Latvijas Universitates Cietvielu fizikas institiits,
’Rigas Tehniska Universitdte

Klienta-servera arhitektiiras lietojumu darbinaSana izraisa problémas, kas ir
saistitas ar veiktsp&jas nodrosinasanu. Ir jaatzim€, ka planojot savu klienta-servera
lietojumus, ir jaorientgjas uz klienta tehniskajiem resursiem.

Darba ir apskatiti divi datu izvietoSanas modeli atkariba no pieejama datu
apstrades atruma. Pirmais balstas uz ienakoSo vaicajumu varbiitibas raksturojumu
apstrades, bet otrs uz sisttmu kontekstu idejas. Abu pieeju Ipatniba ir ienakoSu Web-
servera vaicajumu grupas 1pasibu ievérosana, kas ir raksturiga sevlidzigajai datplismai.

WEB DOCUMENT PROCESING ON THE BASE OF STATISTICAL
CHARAKTERISTICS OF ENTERING INQUIRIES

D.Gusevsl, V.Narnicka®
Institute of Solid state Physics, University of Latvia,
’Riga Technical University

Usage of the applications which are dependent from the client- server technologies
generates a problem of maintenance of their due functioning with comprehensible
productivity. It is important to note, when planning the client -server applications, it is
necessary to be guided by opportunities of the client.

There are presented two models of accommodation of data on speed of access to
data are considered. The first is based on the account of likelihood characteristics of an
entering stream of inquiries, and the second on idea of construction of contextual
systems. Feature of both approaches is the account of group character of a stream of
inquiries to Web to a server, inherent in the self-similar traffic.
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DIELEKTRISKU SFERISKU DALINU IEGUSANA GAZES LIESMA NO
PARKAUSETIEM NESFERISKU DALINU PULVERIEM

V.Vorohobovs, A.Cebers
Fizikas institiits, Salaspils, Latvija

Jaunas iesp&jas mikrofluidika paver aktivas dielektriskas suspensijas [1]. Pateicoties dielektrisku
dalinu pasrotacijai argja elektriska lauka ir iesp&ams veikt Skidruma transportu mikrokapilaros, dazadu
vidu samaisiSanu. Biitisks elements sadu sistemu izveidei ir dielektrisku dalinu ar kontrolgjamam virsmas
Ipasibam suspensiju iegSana Skidrumos ar zemu elektrovaditsp&ju. Dotaja darba Sim nolikam tika
realiz€ta dazadu cietu vielu pulveru izkaus€Sana gazes liesma, ar tam sekojo$o skidro pilienu kapilaro
speku izsaukto virsmas relaksaciju un to sacieté$anu, iegiistot sfériskas formas dalinas.

Sim noliikam tika izveidota iekarta, kuras kopaina paradita Zim.1. Principiali bitisks elements ir
vienmerigas pulvera padeves gazes liesma nodroSinasana. Ta realizacija shematiski att€lota Zim.2.

Ar izveidotas iekartas palidzibu tika iegiitas Al,O;, FesO, un stikla dalinas. Noskaidrots iegiito
dalinu izm@ru sadalijums, ka ari to suspensiju uzvediba dazada tipa nes€jskidrumos.

Darbs dalgji finanséts Valsts Pe&tijumu programmas “Modernu funkcionalu materialu
mikroelektronikai, nanoelektronikai, fotonikai, biomedicinai un konstruktivo kompozitu, ka ari atbilstoso
tehnologiju izstrade” ietvaros.

1. A.Cebers. Bistability and “negative” viscosity for a suspension of insulating particles in an electric
field. Physical Review Letters — 2004 — v.92, N3 — 034501

1.ZIm. 2.Zim.
BURNING OR ROASTING MILLED POWDERS FOR CREATION OF THE
SPHERICAL DIALECTICAL PARTICLES

V.Vorohobovs, A.Cebers
Institute of Physics, Salaspils, Latvia

Active dielectric suspensions open new possibilities in microfluidics [1]. Due to the spontaneous
rotations of dielectric particles in an external electric field it is possible to pump liquids in microcapillaries,
carry out the mixing of different media. The key issue for the creation of such systems is synthesis of
suspensions of dielectric particles with controlled surface properties in the liquids with weak conductivity.
In this work that is carried out by melting of the different powders in a gas flame with subsequent droplets
free surface relaxation caused by the capillary forces and their solidification, which results in solid particles
of spherical shape. General view of the device is shown in Fig.1. An important point is uniform delivery of
the powder to the flame. Realization of this schematically is shown in Fig.2.

By this equipment AL,Os3;, Fe;0,4 and glass particles are obtained. The size distribution of the
particles and their behaviour in different carrier liquids are studied.

This work partially was financially supported by Programm ,Modern functional materials for
microelectronics, nanoelectronics, fotonics, biomedicine and constructive composites and technologies of
their production”.

1. A.Cebers. Bistability and “negative” viscosity for a suspension of insulating particles in an electric field.
Physical Review Letters — 2004 — v.92, N3 — 034501
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IESPIESTO SHEMPLASU DROSUMA PARBAUDE
PIE MEHANISKAM DEFORMACIJAM

E.Pentjuss, G.Bajars, A.Lisis
Latvijas Universitates Cietvielu fizikas institits
LV-1063, Latvija, Riga, Kengaraga iela 8

Eiropas Savienibas RoHS direktivas sakara LU CFI uzstadits firmas Mecmesin datora kontrol&ts
paraugu stiepSanas- spieSanas stends “MultiTest 1-i”. Stends fikse slodzi uz paraugu un parauga
pagarinajumu reala laika, laujot realiz€t virkni mehanisko standarta testu, saistitu ar iespiesto
plasu metala kartinas adh&zijas un tas izmainu noteik$anu péc iztur€Sanas augstas temperatiiras
vai agresivas vides. Institiita ir iesp&ja izpildit standartu [EC 61189-2 un 3 testus 2MO05, 2MO06,
2M07, 2M13, 2M14, 2M17, 2M 22 un 3M05. Bez minétam iesp€jam, stends lauj slogot paraugu
ar laika mainigu (ciklisku) slodzi un to izmantot nesamontetu un samontétu iespiesto shémplasu
(IS) droSuma (noguruma) parbaudém. DroSuma parbaudes uz mehaniskam deformacijam ir
bitiskas vairakam elektrotehnikas un elektronikas produktu grupam, kas paredzetas automasinam,
lidmastam u.c. pielietojumiem, kuros IS paklautas mehaniskam vibracijam. Samontétu IS
gadijuma vibraciju rezultata paradas "lodes slidesanas nogurums" (solder creep fatique), kas var
izsaukt lodgjuma kontakta pazaudésanu. Sados eksperimentos svarigi plati visa tas garuma (vai
platuma) cikliski liekt IT1dz vienadam radiusam, lai lieces raditie sp€ki vienadi iedarbotos uz visam
lodéjumu vietam. Parasti cikloSanu realiz€ griezot abus plates galus ar vienadu spéka momentu.
Ja plates pretestiba liecei pa plates laukumu ir homogena, tad plates liekuma radiusam ar1 jabut
homogenam. Metodei ir divi trikumi. Iespiestam un Ipasi samont&tam IS lieces pretestiba nevar
biit pa laukumu homogena un metode tehniski sarezgiti realizéjama. Piedavata cikliska liekSana ar
noteikta radiusa Sablonu izmantojot “MultiTest 1-i”. Tada veida IS vairs nav brivi liekta un
vajadzigais liekuma radiuss tiek "uzspiests". Apskatitas metozu prieksrocibas un trukumi.

RELIABILITY TESTING OF PRINTED CIRCUIT BOARDS
TO MECHANICAL DEFORMATION

E.Pentjuss, G.Bajars, A.Lisis
Institute of Solid State Physics, University of Latvia
8 Kengaraga Street, Riga, Latvia, LV-1063

In connection with RoHS Directive there is mounted the Mecmesin MultiTest 1-1 computer-
controlled test system for measurement of tension and compressive forces in ISSP of University
of Latvia. The system is capable to measure a force and an elongation of sample simultaneously
that permits to fulfill the tests 2M05, 2M06, 2M07, 2M13, 2M14, 2M17, 2M 22 , 3MO0S5 of
standards IEC 61189-2 and 3. The named tests measure the pull-off or peel strength of copper
foil from copper-clad base material exposed to high temperature or in specific media. In addition
to this the system is able to cycle the tension and compressive forces that allows to use the system
in reliability testing of PCB. The reliability testing is important for some kinds of electric and
electronics goods subjected to vibration during life time (as automotive or aircraft application). In
a case of assembled PCB there are observed solder creep fatigue phenomena during mechanical
bending of plate. It is important in such tests to preserve the bent radius constant to all over the
PCB area. Very useful to apply a constant force moment at the ends of PCB. If a bending
resistance is equal to all area of PCB the bending radius is equal to all area also. But such
conditions are not in force always, especially in a case of an assembled PCB. There is proposed
bending by template with a needed radius and appreciated both of the methods
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ATVESELOSANAS PROCESA KONTROLE AR TRANSPLANTANTA
BIOIMPEDANCES ANALIZI

P.Annusl’z, A.Kuusikl’z, E Haldrel’z, A.Kristir,1§3
IKompetences centrs ELIKO, Igaunija
*Tallinas Tehnologiska Universitate, Igaunija,
3Latvijas Universitdtes Cietvielu fizikas institiits

Tiek apskatita ierice audu transplantantu atveseloSanas procesa noverosanai. Audu
bioimpedanci novéro vienlaicigi divas dazadas frekvenc€s. Audu impedance atspogulo
izmainas audu stavokli, tas ir, reperfuzijas ITmeni, tliskas attistibu utt., kas raksturo audu
sp&ju atdzivoties un atjaunoties péc transplantacijas. Bioimpedance péc definicijas ir audu
elektriska impedance, kura tiek mérita izmantojot sinusoidalu mainstravu. Sinusoidala
ierosme ir matematiski griiti apstradajama. Musdienu tehniskais Iimenis ierosinasanai un
mériSanai lauj radit efektivakus lidzeklus, saglabajot sinusoidala signala metodes
precizitati. Tapat ar1 klasiskie diskrétie Furjé parveidojumi janomaina pret
atrdarbigakiem, bez reizinasanas pielietoSanas. Apskatamaja ierice tiek piedavata ierosme
ar taisnstira impulsiem, kopa ar ciparu sinhrono demodulaciju. Signala iespgjamo veértibu
-1, 0, +1 reizinasana lauj izmantot vienkarSus summgjoSos algoritmus. Precizitate
salidzinajuma ar klasisko sinusoidalo metodi sasniedz +/-2,5% Z vértibai un +/-1° fazes
lenkim, kas ir pienemami risinamajam uzdevumam.

MONITORING OF HEALING PROCESS BY MEASURING OF TISSUE
TRANSPLANT IMPEDANCE

P.Annus"?, A.Kuusik'?, E Haldre'?, A.Kristins®
ICOmpetence Centre ELIKO, Estonia,
Tallinn University of Technology, Estonia,
3Institute of Solid State Physics, University of Latvia

Device for monitoring healing process in tissue transplants is proposed. Bioimpedance of
a tissue is being monitored at two different frequencies simultaneously. The tissue
impedance reflects changes in the tissue state, e.g. the level of reperfusion, developing of
edema etc., which characterize the revivability or resuscitation ability of the tissue after
transplantation. By definition bioimpedance is electrical impedance of the tissue under
examination, and is a measure of opposition to a sinusoidal alternating electric current.
Mathematically correct sinusoidal excitation is computationally inefficient to handle.
Limits in available energy resources and processing power in wearable electronics require
more efficient means for excitation and measurement while preserving accuracy of
sinusoidal measurement. Also conventional discreet Fourier based algorithms need to be
replaced preferably with something much faster and without explicit multiplication. In
proposed device modified square wave excitation is proposed, together with numerical
synchronous demodulation. Whereas multiplication with -1, 0, and 1 allows simple
summing algorithms to be used. Precision compared to classical sinusoidal solution is
estimated to be within +/-2,5% for Z magnitude and +/-1° for phase angle, which is
adequate for a task.
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SLIMIBU DIAGNOSTIKAS IESPEJAS AR MAKSLIGO DEGUNU:
PLAUSU SLIMNIEKI

V. Ogorodniks', J. Kleperis', N. Jurks?, I. Taivians’
! Latvijas Universitates Cietvielu Fizikas Institiits
? Latvijas Universitates Medicinas fakultate

Svarigs faktors pie izveseloSanas no plauSu slimibam ir savlaiciga un pareiza
diagnoze jau slimibas pirmajas stadijas. Esosas musdienu plauSu slimibu diagnostikas
metodes prasa komplic€tu un dargu aparatiiru, ilgu analizu laiku, un Latvija pieejamas
tikai paris vietas. Pe@dgja laika aug interese par jaunam diagnostiskas metodeém, kuras
izmanto vienkarSus instrumentus un sarezgitu datu apstradi, kas balstas uz digitaliz&tu
informacijas apkopojumu par slimibam, to attistibu, arstniecibas metozu ienestajam
izmainam u.c. Strauji aug operativu diagnostikas metoZu aktualitate.

Misu darba pétita izelpa cilvékiem ar plausu slimibam. No dazadiem slimniekiem
tiek savakti izelpota gaisa paraugi un analizéti ar maksligas oZas (elektroniskais deguns)
un atrdarbiga gazu hromatografa instrumentiem. Sadu pétijuma mérkis ir: 1) atrast plausu
slimibu (astma, pneimonija, plausu vézis un citi) tipiskas smarzas (noteikt, vai izelpa ar
vienkarSiem gazu analizes aparatiem var konstatét katrai slimibai raksturigu gazu
klatbutni) un veikt to klasifikaciju, izveidojot plauSu slimibu smarZzu datu bazi; 2)
izstradat operativu metodi plauSu slimibu diagnostikai, izmantojot slimibu smarzu datu
bazi; 3) izveidot koncepciju operativai diagnostikas aparatiirai, kas analiz€ izelpoto gaisu.

No dazadiem slimniekiem iegiitie izelpu paraugi tika apstradati, izmantojot tadas
statistiskas analizes metodes ka klasteru analize, kovariaciju un korelaciju analize.

THE POSSIBILITY OF DISEASES DIAGNOSTIC BY THE ELECTRONIC
NOSE:
LUNG’S DISEASES PATIENTS

V. Ogorodnikl, J. Kleperisl, N. Jurksz, I. Taivans®
! Institute of Solid StatePhysics, University of Latvia
? Medical faculty, University of Latvia

Quick and exact analysis of lung’s disease is an important factor of the recovery.
Up-to-date diagnostics methods for lung’s disease expect complicated and expensive
equipments, long-term analysis and low availability (only few places in Latvia). The
interest to the new diagnostics methods (using simple apparatus and complex data
analysis founded by aggregate of disease description, its evolution and changes in the
therapy process) is running up in the last time. Also the request for online diagnostics
methods is urgent nowadays.

The expiration from lung’s disease patients have been investigated in our work.
The samples of expired air were investigated by artificial odour instrument (electronic
nose) and fast gas chromatograph. The aim of an investigations were: 1) To find the
typical odours of lung’s diseases (asthma, pneumonia, cancer of lung and others); 2) To
develop online diagnostics methods of lung’s diseases guided by odours data base; 3) To
develop the conception of instrument for online diagnostic of expired air.

Samples from different patients were investigated by statistical methods: cluster
analysis, analysis of covariance and correlation.
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