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LU EKSPERIMENTALAS FIZIKAS KATEDRAS DIBINATAJS UN
VADITAJS LUDVIGS JANSONS (1909 — 1958)

J. Jansons
Latvijas Universitates Cietvielu fizikas institiits

Ludvigs Jansons dzima 1909. gada 29. oktobr1 Jelgavas aprinka Sipeles pagasta
“ArniSos” kalpu Kristapa un Katrines, dz. Razdovska, gimené. Taja jau bija meita
Elza [1].

Ludvigs 1919. gada saka macibas Sipeles pamatskola, 1922. gada turpinaja
Dobeles pilsétas pamatskola un peéc tam ari vidusskola. Brivlaikos macija
privatskolniekus, jo ta nopelnija vairak ka ar citu darbu. 1928. gada vin$ beidza
vidusskolu ka labakais absolvents. Macitajs K. Kundzin$ vinam pieskira stipendiju,
lai rudent varetu sakt studét fiziku Latvijas Universitates (LU) Matematikas un dabas
zinatnu fakultate (MDZF). To 1933. gada Ludvigs beidza ar zinatpu kandidata
(magistra) darbu [2]. V&l 3 gadus vins studéja Mehanikas fakultate.

L. Jansons 1933. gada saka stradat N. Draudzinas gimnazija par fizikas, kimijas
un kosmografijas skolotaju. Vins 21. decembr1 salauldjas ar fizikas skolotaju Almu
Rungi (1908-1987), ar kuru kopa bija studgjis. Gimene uzaudzinaja Cetrus bernus:
Mari (1936-1997), Ligu (1939), Sarmu (1941) un Jani (1944). Abi déli turpinaja
vecaku celu, kludami par fizikiem.

LU Fizikas instituta (FI) direktors doc. F.Gulbis 1934. gada uzaicinaja
L. Jansonu stradat pie sevis par subasistentu. Talit vip§ ar Polijas valsts stipendiju
nokluva papildinaties VarSavas universitates Eksperimentalas fizikas institiita pie
prof. S. Pienkovska [1, 177. Ip.]. Tur L. Jansons pétija hélija linijju Zémana efektu un
iegiitos rezultatus publicgja [3]. Atgriezies 1935. gada jiilija, vins turpinaja stradat FI
un N. Draudzipas gimnazija. 1935. gada 1.novembri vinu ievél€ja par jaunako
asistentu. No 1937.gada aprila lidz 1938. gada septembrim L. Jansons kalpoja
karaklausiba Sakarnieku rota. P&c tam vin$ tika ievéléts par asistentu. L. Jansons
lastja lekcijas fizika un meériSanas metod@s, vadija laboratorijas darbus. Bija viens no
Latvijas Fizikas un Matematikas biedribas dibinatajiem. Turpinat VarSava aizsakto
zinatnisko darbibu atomu spektroskopija vin$ nevargja, jo FI trika piemeérotas
aparatiiras un Iidzeklu to iegadei.

Pirmaja padomju okupacijas laika L. Jansonu 1940. gada 1. oktobrT iec€la par
doc. v. i. no MDZF atdalitaja Fizikas un matematikas fakultaté (FMF) un 17. oktobri
ar1 par dekana F. Gulbja paligu administrativi saimnieciskajas lietas. Sakoties vacu

skiras lektoru.

L. Jansons zinatniskaja darba saka pétit spriegumu stabilizaciju ar elektronu
lampas palidzibu, lai barotu Geigera-Millera skaititajus (1000 — 2000 V). Vins
konstatgja, ka literatiira aprakstitas sh€mas ir neefektivas, un izstradaja stabilizatoru
teoriju. Ar tas palidzibu vinS uzbuveja vairakus labus sprieguma stabilizatorus.
legiitos rezultatus vinS 1942. gada apkopoja habilitacijas darba [4]. Péc ta

tiestbam un 1944. gada 1. janvari — par docentu [1, 43. Ip.].

Péc Rigas kriSanas 1944. gada oktobrT atkal padomju jiiga, FI telpas un iekartas
bija sapostitas, jo tur vasara bija izvietojies vacu karaspeks un &ka bija spragusi
aviobumba. No FI fizikiem bija palikusi A. Apinis (1911-1994), 1. Everss (1908—



1974), J. Cudars (1910-1990), A. Jansone (1908—1987) un L. Jansons. 1940. gada
sakta FMF veidosana tika turpinata. Macibu un zinatniskais darbs tika atjaunots jau
1945. gada janvari. Tika nodibinatas Eksperimentalas fizikas un Teor&tiskas fizikas
katedras. Pirmajai par vaditaja v.i. iec€la doc. L. Jansonu [1, /8. Ip.]. Tada v. 1.
stavoklt vins palika visu laiku, jo atteicas macities leninismu-stalinismu [1, 32. /p.] un
staties komunistu partija. Vinu iec€la art par jaunas Latvijas Zinatnu akad@mijas
(LZA) Fizikas un matematikas institiita direktora vietnieku zinatnes lietas (1946—
1950). Vins stradaja ari Rigas Skolotaju institiita (1945-1947) un Latvijas Valsts
Pedagogiskaja instittta (1947-1949), jo loti trika specialistu.

Par min&to habilitacijas darbu PSRS Augstakas izglitibas ministrijas Augstaka
atestacijas komisija 1946. gada L. Jansonam pieSkira fizikas un matematikas zinatgu
kandidata gradu un apstiprindja docenta nosaukumu [1, 9. Ip.]. LPSR Augstaka
Padome vinu apbalvoja ar “Goda rakstu”, bet PSRS Augstaka Padome — ar medalu
“Za doblesnij trud...” (krieviski) par fizikas studiju un zinatniska darba atjaunosanu
Latvija. Tas bija vienigas padomju valdibas atzinibas. Komunistiem vin$ skaitijas
burzuaziskais nacionalists. Rektors J. Jurgens 1949. gada pavasart siitfja pieprasijumu
Sipeles pagasta partorgam, lai noskaidro, vai L. Jansona vecaki ir budZi, un lai savac
citus “kompromatus” [1, 33., 35. [p.]. Bet vina jau miruSie vecaki agrak bija tikai
kalpi un dels “nesastaveja” pretpadomju organizacijas.

LVU komunistiska vadiba tomér grib&ja no L. Jansona atbrivoties. Ta ka vin$
bija principials un paSaizliedzigs darbinieks, bet pieklajigi iecietigs pret mazak
spgjigiem kolégiem; slimoja ar diab&tu, vinam krava virsti arvien jaunus pienakumus
un kritiz€ja, lai grautu veselibu. Ta 1952./53. un 1953./54. macibu gada vinu noziméja
ar1 par FMF dekana v. i. Sievu 1955. gada atbrivoja no LVU, jo vina stradajot katedra
vira “paklautiba”. Kartgja konkursa uz katedras vaditaja vietu vini panaca L. Jansona
izbalsosanu [1, 67.[p.], kaut ar1 nebija cita kandidata. Kadru dalas vaditajs
G. Kruskops lika vinam izstaties no LVU [1, 61. Ip.]. P& tam no ministrijas sekoja
rikojums atstat uz gadu L. Jansonu par katedras vaditaja v. i. [1, 62. Ip.]. Turpmak tas
atkartojas.

Eksperimentalas fizikas katedra darbu uzsaka 1944. gada decembri. Jau janvart
darbojas Visparigais fizikas praktikums un Specialais fizikas praktikums,
Demonstraciju kabinets un Mehaniska darbnica. Inventara bija apm. 2000 vecu
macibas Iidzeklu par 87.500 rubliem. Katedra darbu izveérsa studentu un personala
apmaciba, zinatniska pétnieciba un palidzibai riipnicam. 1957.gada jau bija:
Visparigais fizikas praktikums ar vairakam laboratorijam; Specialais fizikas
praktikums ar vairakam laboratorijam; Radiotehnikas praktikums ar vairakam
laboratorijam; Spektroskopijas laboratorija; Fizikalas optikas laboratorija; Dielektriku
fizikas laboratorija; Metalu fizikas laboratorija; Sagatavotava; Demonstraciju
kabinets; Fizikas metodikas kabinets; Darbnicas metala, koka un stikla apstradei.
Inventars dubultojies — 4000 vienibas, bet vertiba 20 reizes lielaka — 1.700.000 rubli.
Ta ka F.Gulbja macibu gramata “Eksperimentala fizika” un daudzu arzemju autoru
gramatas bija aizliegtas, tad tika tulkotas padomju autoru gramatas un rakstitas jaunas.
Jau 1947. gada tika izdots L. Jansona “Fizikas praktikums” (papildinatu izdeva 1954.
un 1961. g., un ar Iidzautoriem — 1971. un 1979. g.). Katedras darbinieki sadarbojas ar
skolam: studentu pedagogiskas prakses; skolénu fizikas olimpiades; “Atvérto durvju
dienas”; skolotaju kvalifikacijas celSanas kursi; skolénu konferences un lektorijs. Vini
uzstajas ar daudzam lekcijam skolas, rtupniecibas uzpémumos un kolhozos par
zinatnes un tehnikas jaunumiem, ka arT rakstija popularzinatniskas publikacijas
periodika un gramatas [5]. Viss tas piesaistija fizikas studijam daudzus skolu labakos
absolventus.



Eksperimentalaja p€tnieciba bija seviskas gritibas, jo trika labs laboratoriju
aprikojums un sadarbiba ar teor€tikiem. Bet pirmkart bija jamaca studenti visas
eksakto zinatgu fakultates, jo visvairak truka specialistu. Kursa un diplomdarbiem, ka
arl pétniecibai tika izv€letas t€mas, kuras var€ja veikt ar veco vai paSu biivéto
aparatiiru: 1) sprieguma stabilizacija (L. Jansons), 2) mirdzelektrolize (L. Jansons),
3) katoda izputinasana (I. Everss), 4)elektronu emisija (J. Cudars), 5) elektronu
savstarpgjas sadursmes (J. Cudars), 6)cietie kausgjumi (E.Papedis), 7)metalu
mehaniskas 1pasibas (E. Papédis). Bet 1949. gada, analiz€jis zinatnes virzibu un
katedras iespgjas, L. Jansons ar kolégiem un LVU vadibu vienojas, ka zinatniskas
petniecibas pamatvirzieni turpmak biis optika un cietvielu fizika, kurai par
apaksnozari izvel&jas pusvaditaju fiziku — nakotnes elektronikas pamatus [5].

L. Jansons nekludijas — jau péc 10 gadiem Riga uzcela Pusvaditaju iericu
ripnicu, kas kluva par vadoSo PSRS, pateicoties sagatavotajiem fizikiem. L. Jansona
diplomandi I. Vitols (1931-2000) un O. Smits (1930-1992), palidzot doc. J. Eidusam
(1916-2002), Maskava izcinija atlauju un 1960. gada dibinaja Pusvaditaju fizikas
problému laboratoriju — pirmo “tiro” zinatnisko strukttirvienibu fizika LVU, kurai bija
savs valsts budZeta finans€jums zinatnisko t€mu izpildei un iesp&ja stradat ari
ligumdarbus.

Katedras darbinieki 1950. gados sadarbiba ar Kimijas fakultati saka pétit
keramisko vielu pjezoelektriskdas un segnetoelektriskas ipasibas [5]. So pétijumu
rezultati bija tik nozimigi, ka L. Jansona diplomands V. Fricbergs (1926—-1982) vargja
nodibinaja 1968. gada ar1 “tiro” Segnetoelektriku un pjezoelektriku fizikas problému
laboratoriju. Vélak 1978. gada uz So divu problému laboratoriju pamatiem tika
nodibinats LU Cietvielu fizikas institits.

Optiskas virziens nostiprinajas, kad katedras aspirante E. Kraulina (1920-2002)
Leningradas Valsts universitateé 1954. gada aizstavgja disertaciju [6]. Arl teortiki
pieveérsas atomu spektru izpetei un sakas sadarbiba [5]. Doc. E. Kraulina 1967. gada
nodibindja Spektroskopijas problému laboratoriju. Vinas skolnieks doc. M. Jansons
parveidoja So laboratoriju 1994. gada par LU Atomfizikas un spektroskopijas
institditu.

Jau 1954. gada L. Jansons ludza LVU vadibu sadalit katedru, jo ta kluva par
lielu. Vins$ ieteica izdalit Visparigas fizikas katedru, kas macitu fizikas pamatus
fakultatém, kuras tie ir obligati, un Tehniskas fizikas katedru, kas sagatavotu
inzenierfizikus. Bet Eksperimentalas fizikas katedra turpinatu apmacit specialistus
tikai noteiktajos virzienos, t. 1., optika un cietvielu fizika. Tacu LVU komunistiska
vadiba to nedarija, jo vinus interes€ja tikai karjera, bet ne zinatne. Ta grib&ja
parveidot Universitati par ,,par komunisma cé€laju kalvi un flagmani” miisu republika.
Eksaktas zinatnes to trauc€ja. Tap&c vini jau 1950. gada atdalija no LVU medicinas
fakultati un gatavoja tehnisko fakultaSu atdaliSanu, lai atjaunotu Rigas Politehnisko
instittitu (RPI). 1957. gada Eksperimentalas fizikas katedra jau stradaja 4 docenti,
6 vec. pasniedzgji, 12 asistenti, ka ar1 24 paligdarbinieki [5].

Kimijas fakultates dekane E. Gudriniece 1958. gada 31.janvari informgja
L. Jansonu par RPI atjaunosanas gaitu. Bija paredzéts, ka Kimijas fakultate ieklausies
atjaunojamaja RPI un taja bus Fizikas katedra. Tapec Eksperimentalas fizikas
katedras darbinieki biis jasadala starp LVU un PRI, pie kam RPI kimiki un fiziki
paliks vecajas telpas Kronvalda bulv. 4, bet LVU fiziki pariet uz Raipa bulv. 19.
L. Jansons atbild&ja, ka, ja blis konkurss uz RPI Fizikas katedras vaditaja vietu, tad
vins$ noteikti uz to kandid€s. To E. Gudriniece arT v€l§jas un vina lidza izstradat
jaunas katedras projektu lidz 1. aprilim.



Kapéc L. Jansons péc 24 gadu razena darba Universitaté grib&ja to atstat? Te
jamin vairaki varbiit€jie iemesli:

1) Telpas Raina bulv. 19 bija galigi nepiemérotas eksperimentalajai fizikai. Pat
esosas telpas gadsimtu mija speciali celtaja Laboratoriju €ka Kronvalda bulv. 4 jau
bija novecojuSas. Pirmaja republikas piecgadu plana (1946-1950) bija paredzeta
jaunas €kas celtnieciba Fizikas un matematikas fakultatei, bet prieks ta lidzekli netika
iedoti. L. Jansons vismaz cer&ja palikt vecajas telpas, kuras péc kara postijumiem bija
atjaunojis un iekartojis eksperimentalas fizikas studiju un zinatnes vajadzibam.

2) Lemums likvidét Kimijas fakultati LVU bija klaja pretruna ar pasaules
universitasu pieredzi. Fiziki un kimiki parasti veido kop&ju fakultati. Lidz RPI
atjaunoSanas laikam fiziki un kimiki vismaz stradaja zem viena jumta Laboratoriju
eka Kronvaldu bulv. 4.

3) Gaisotne LVU, ka Latvija ,,galvenajai komunisma c€laju kalvei”, kluva
nepanesama. L. Jansonu atkartoti neievél€ja katedras vaditaja amata un vin$ palika ka
v.1., kaut gan nebija cita piemérotaka kandidata. Vip§ cerja, ka jaunaja RPI
komunisma ideologiem nebiis noteicosa loma un vadiba bis cilvéki ar eksakto
domasanu.

4) L. Jansons bija talantigs eksperimentators ar plasam zinaSanam fizika un ari
daudzas tehnisko zinatpu jomas. Vig$ loti daudz palidz€ja ar padomiem un jauniem
risinajumiem ripniecibai [5], uzskatot, ka tas ir tik pat vertigi ka attistit fundamentalo
zinatni. Bet LVU vadibu interes&ja tikai zinatnu kandidatu un doktoru skaits, lai batu
ar ko lielities, bet ne zinatnisko darbu saturs un praktiska veértiba, nemaz nerunajot par
materialo atbalstu p&tniecibai. Bet RPI tika atjaunots, lai tieSi veicinatu republikas
ripniecibas attistibu.

Doc. L. Jansons izstradaja loti pardomatu un siku RPI Fizikas katedras projektu
[7] un jau 11. marta to nodeva E. Gudriniecei. Vin$ turpingja lielas Eksperimentalas
fizikas katedras vadibu, pasniegt lekcijas, diplomandu sagatavoSanu, zinatnisko darbu
jonu kristalu fizika un jaunas tehnologijas radiSanu izstradajumu zavéSanai
infrasarkanajos staros.

1958. gada 12. maija LVU Padomes sédes laika, kura L. Jansons uzstajas, vins
no tas atrak izgaja, lai dotos uz savas katedras sédi. Bet vestibila vinam kluva slikti.
Dezurants izsauca atro palidzibu. Ta atbrauca bez arsta. Bija tikai feldSeris, kas
aizveda vinu uz majam, lava kapt pa kapném un nest smago portfeli. Dzivokli
L. Jansons atgiilas un leéni mira. FeldSerim nebija pat skabekla balona. Ekspertize
konstatgéja mazu infarktu, ar kadu normala medika apriip€ neviens nenomirst. Péc §1
tragiska negadijuma Veselibas aizsardzibas ministrija izdeva rikojumu par obligatu
arsta klatbitni atro palidzibu brigades [8].

L. Jansonu izvadija no Lielas aulas, klatesot daudziem studentiem, darba
biedriem un draugiem. Vinu apbedija I Meza kapos netalu no Baltiem krustiem
blakus Aktieru kalninam.

1981. gada 2. maija atklaja doc. L.Jansona memorialo auditoriju Universitates
vecaja €ka Raina bulvari 19 [9]. Ar LZA Senata 1998. gada 22. septembra [émumu
tika nodibinata Ludviga un Mara Jansonu balva jaunajiem zinatniekiem par labako
darbu fizika.

L. Jansons, tapat ka vina skolotajs prof. F. Gulbis, atstajis sam&ra maz publicétu
zinatniski petniecisko darbu (sk. sarakstu). Vins galvenokart domaja un riipgjas par
jauno fiziku audzinaSanu, tamd€] 1947. gada, ka jau minéts, uzrakstija gramatu
“Fizikas praktikums” un papildinaja to 1954. gada. So gramatu péc vina aizie3anas
miziba tris reizes atkartoti izdeva ar papildinajumiem autoru kolekttvs un to macibam



lieto vél tagad. Lielako dalu zinatniska darba vin$ veltija studentu diplomdarbu un
aspirantu vadiSanai. Vin$ novadijis vairak par piecdesmit diplomdarbu gan optika, gan
cietvielu fizika u. c. fizikas novirzienos studentiem, kas bija Universitates sagatavota
otra fiziku paaudze. Fizikas studentu skaits salidzinajuma ar pirmskara laiku
desmitkarSojas, jo tad nepietika ne skolotdju, ne tautsaimniecibas specialistu, ne
pétnieku institlitos un laboratorijas. Doc. L. Jansona darbibas laika FMF beidza vairak
par 300 fizikiem. Tas parstavji veélak kluva par galvenajiem un vadoSajiem
zinatniekiem instititos un par akadémiskajiem darbiniekiem Latvijas augstskolas.

Pirmos tris L. Jansona zinatniskos darbus (sk. sarakstu) par He spektriem
profesors J. Eiduss uzskatija par zelta fondam veértiem atomu spektroskopijas joma.
Desmitais darbs bija viens no pirmajiem jonu kristalu fizika Latvija un, ja butu
publicéts kada no pasaulé izplatitakajiem zinatniskajiem zurnaliem, tad vé€lak biitu
plasi citéts, jo pauda jaunas paradibas $aja joma. Vélak O. Smits par $o tému
aizstaveja fizikas un matematikas zinatnu kandidata disertaciju.

L. Jansons |loti daudz palidz&ja art kara sagrautajai rlipniecibai. Vina atskaité par
katedras darbibu lidz 1957. gadam [5] ir uzskaititi apméram piecdesmit p&tijumi un
izstrades tautsaimniecibai un medicinai. Lielako dalu no Siem pé&tijumiem veica pats
L. Jansons vai vina vadiba. Sada piepiile, bez §aubam, nepalika bez sekam, kaut gan
vins$ centds atslabinaties sporta nodarbibas un tajas iesaistija ari citus fakultates
darbiniekus un studentus. FMF ne tikai sporta, bet arl macibas, zinatn€ un
sabiedriskaja darba kluva par vadoSo fakultati Universitate. Tas bija vina 1sa miiza
lielakais devums dzimtenei.

L. Jansona publicetie darbi:

1. Der Zeemaneffekt der “erzwungenen” Linien im Heliumspektrum. Acta Phys. Pol., 1V,
1935.

2. Sur leffet Zeeman de raies “interdites” du spectre de e’hilium. Acad. Pol. de Sciences et
Lettres, Nr. 2, 1936.

3. Der Zeemaneffekt der “erzwungenen” Linien im Heliumspektrum. Bull. int. Acad. Pol., Nr.
1/2, 1936.

4. Fuko eksperiments skola : lidzautore A. Jansone. Padomju Latvijas skola, Nr. 1, 1940.

5. Molekulu un atomu energija. Padomju Latvijas skola, Nr. 8, 1945,

6. Fizikas tagadnes problémas : [pirma zinatniska sesija 1945. gada no 15. lidz 20. jilijam
Riga Raina bulvart 19]. Referatu saraksts 30.—31. Ipp.

7. Fizikas praktikums. LVA, Riga, 1947. 338 Ipp.

8. Fizikas praktikums. LVA, Riga, 1954. 368 lpp.

9. VYcraHoBka [JI KOJWYECTBEHHOM XapaKTEPUCTHUKHA TEPMUUYECKOTO pa3apakeHus
lidzautors P. Ozolins. AH JICCP, Uncm. sxcn. med., Tpyovl uncm., X1, 1956, 253.-257.
lpp.

10. Krasu centru dichroisms sarmu metalu halogenidu kristalos : lidzautors O. Smits. LVU
Zinatniskie raksti, VIII s€jums, 2. izlaidums, 1956, 141.—-146. 1pp.

11. JINXpou3M LEHTPOB OKPACKHU B IYONOYHO-TATOMIHBIX KpucTamiax : lidzautors O. Smits.
JIT'Y, Vuenwvire sanucku, 111, XX, 3, 1958.

12. Pastilu un marmelades izstradajumu zavesana infrasarkanajos staros : Iidzautors N. B.
Belosteckis. Padomju Latvijas Tautas saimnieciba, Nr. 5, 1958.

13. TIpumeneHre WHPPAKPACHOTO HATPEBA YIS CYNIKH MACTEIBHO-MapMENTIHbIX U3ICITHH :
lidzautors N. B. Belosteckis. T OCHHTH, O6paboTka MUIIEBHIX MPOIYKTOB H3ITYICHHEM,
2, 1958.

14. Svina ietekme uz rentgenizeta kalija hlorida absorbcijas spektru. LVU Zinatniskie raksti,
XX sgjums, 3. izlaidums, 1958, 249.-259. Ipp.

15. Pusvaditaji un to izmantosana : 1idzautors A. Apinis. LVA, Riga, 1958. 86 lIpp.

16. Fizikas praktikums. LVA, Riga, 1961. 470 Ipp.



17. Fizikas praktikums : lidzautori Zambrans A., Badiins A., Ginters M., Jansone A. Riga :
Zvaigzne, 1971. 586 Ipp.

18. Fizikas praktikums : 1idzautori Zambrans A., Badins A., Ginters M., Jansone A. Riga :
Zvaigzne, 1979. 504 Ipp.

Atsauces:

1. LVVA, 7427. f., 13. apr., 688. 1., 206 Ip.

2. Jansons L. Hahn'a un Debye — Scherrer'a metodu salidzinajums. Kandidata darbs. — Riga,
1933., 56 Ip.; glabajas LU Fizikas vestures kratuvé (turpmak — FVK).

3.Jansons L. Der Zeemaneffekt der “erzwungenen” Linien im Heliumspektrum. — Acta
Physica Polonica, Warszawa, 1935, IV, 3, 281. — 302. Ipp.

4. Jansons L. Petijumi par sprieguma stabilizaciju ar elektronu lampas palidzibu. — Riga,
1942., 86 lp.; glabajas LU FVK.

5.Jansons L. Atskaite par Eksperimentalas fizikas katedras darbu 1947. — 1957. g. —
Uzmetums rokraksta darba pierakstu burtnica; glabajas LU LFK.

6. Kraulina E. K. Otra veida sadursmju loma Na un Hg tvaiku maisijuma fluoroscencé.
Autoreferats fiz. mat. zin. kandidata disertacijai. — [eningradas Valsts universitate, 1954.,
7 Ipp. (krieviski).

7. Jansons J. Docenta Ludviga Jansona Fizikas katedras izveidoSanas projekts, 1958. gada
atjaunojamajam Rigas Politehniskajam instititam. — lzdevnieciba ,,RTU”, Riga 2002,
RTU Zinatniskie raksti, 8. s€rija, Humanitaras un socialas zinatnes, Zinatnu un augstskolu
vesture, 2. sajums, 73. — 76. lpp.

8. LPSR Veselibas aizsardzibas ministrijas atbilde uz A. Jansones iesniegumu 26.05.1958.;
glabajas LU LFK.

9. Zinatniekam un pedagogam. — Padomju Students, 1981. g. 4. jun., 1. Ipp.

LUDVIGS JANSONS (1909 - 1958)

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

Ludvigs Jansons was born on 29 October 1909 at “Arnisi” in the parish of

Sipele, district of Jelgava as the second child of farm labourers Kristaps and Katrine,
née Razdovskis.
Ludvigs’ schooling began in the Sipele primary school and continued at Dobele
primary school and later at Dobele secondary school where he rose to the top of the
class in his final year in 1928. In his spare time he earned some money by private
tutoring.

Jansons was awarded a scholarship to study at LU and enrolled in autumn of
1928 in the Faculty of Mathematics and Natural Sciences. He graduated as mag.
math. in 1933 with a thesis on the comparison of Hahn and Debye-Scherrer methods.
In the same year he also began to teach part-time at the Natalija Draudzina private
secondary school for girls.

Ludvigs Jansons married fellow student Alma Runge in 1933. They had four
children: Maris — born in 1936, Liga — born in 1939, Sarma — born in 1941 and Janis,
—born in 1944.

In 1934 Jansons was appointed sub-assistant at the Physics Institute and was
awarded a scholarship to study at Warsaw University’s Institute of Experimental
Physics under Professor Stefan Pienkovsky where he investigated the Zeeman effect
of helium spectral lines. On returning to Riga in 1935 he resumed work at the Physics
Institute and the Draudzina school. After completing military service in 1938 he was



promoted to instructor. He lectured in general physics and methods of measurement
and conducted laboratory classes. Jansons was a founding member of the Latvian
Society of Physicists and Mathematicians.

Under the first Soviet occupation of Latvia in 1940 the Faculty of
Mathematics and Natural Sciences was reorganized into two faculties. Jansons was
appointed acting associate professor in the Faculty of Physics and Mathematics and
administrative assistant to the Dean (Professor Gulbis). In the German occupation
period (1941-1944) the previous faculty structure was restored and Jansons was
reclassified to instructor. He submitted his habilitation thesis in 1942. After its
successful defence in 1943 he gained the status of Privatdozent, was promoted to
senior instructor (= assistant professor) and in January 1944 to associate professor.

The premises and equipment of the Physics Institute sustained considerable
damage in the last days of World War II. Of the academic staff only Alfons Apinis
(1911-1994), Ilmars Everss (1908-1974, Jazeps Cudars (1910-1990) and Alma
(1908-1987) and Ludvigs Jansons had remained in Riga under the second Soviet
occupation in October 1944. With considerable effort they managed to restore the
teaching facilities to a state where courses could begin in January 1945. The Faculty
of Physics and Mathematics was separated from the biological sciences and
reorganized into two departments — Theoretical Physics and Experimental Physics.
Ludvigs Jansons was appointed acting head of the latter. As he refused to embrace the
teachings of Lenin and Stalin, he was never promoted to full headship and remained
in an acting position for the rest of his life.

When the Latvian Academy of Sciences was established in 1946, Jansons
was appointed scientific assistant director of its Physics and Mathematics Institute and
served in that post till 1950. In the early post war years there was a serious shortage of
physicists. Therefore Jansons also thought at the Riga Teachers Training Institute
from 1945 to 1947 and the Latvian State Pedagogical Institute from 1947 to 1949.

In 1946 the “Supreme Commission of Attestation” of USSR awarded
Jansons the degree of Candidate of Physical and Mathematical Sciences and
confirmed his status as associate professor. The Supreme Soviet of Latvian SSR
awarded him a “Scroll of Honour” and from the Supreme Soviet of USSR he received
a medal “For Valiant Labour”. These awards were in recognition of Jansons’
achievements in promptly restoring the teaching facilities of the Physics Institute as
soon as military operations had ceased in and around Riga. These were the only
awards he ever received from the communist regime. As the occupying power
tightened its grip on the university, Jansons was classified as a “bourgeois
nationalist”. In 1949 the then President of the University (J. Jurgens) instructed the
local communist party agents in Jansons’ native district to dig up information about
his parents’ “anti socialist” origins. The parents however, already deceased by then,
had been only labourers and neither they nor their son had belonged to any
“undesirable” organizations.

Having failed to discredit Ludvigs Jansons on political grounds, the
university’s communist administrators resorted to more insidious tactics. Jansons was
a conscientious worker, tolerant to his colleagues, but was not of robust health, being
a diabetes sufferer. The university authorities deliberately overloaded his teaching and
administrative duties and invented reasons to criticize his performance. Nevertheless,
in 1952 and 1953 he was appointed acting Dean of the faculty. His wife was
dismissed in 1955 from her position as instructor (vide infra) under the pretext that
she should not be allowed to work under her husband’s supervision. Jansons was
voted out as acting head of the Experimental Physics department in a contrived
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election in which there was no other candidate. The chief of the personnel
administration (G. Kruskops) ordered his dismissal from the university but, on a
directive from the Education Ministry, Jansons was re-appointed, for one year as
acting head of the department. From then on his appointment was renewed yearly.

The Department of Experimental Physics, under the headship of Ludvigs
Jansons, came into being in December 1944. In 1945 student laboratories in general
and advanced physics, preparation rooms and mechanical workshops were
functioning. The teaching equipment consisted of about 2000 mainly antiquated items
(valued at 87,500 roubles). The work of the department was directed toward training
of personnel and students, resumption of research and assistance to industry. By 1957
there were a number of teaching laboratories in general physics, advanced physics and
electronics as well as laboratories dedicated to spectroscopy, optics, physics of
dielectric materials and metals, also preparation and service rooms and mechanical,
carpentry and glassblowing workshops. The equipment, much of it constructed in the
department’s workshops, had doubled to 4000 items and the value had increased
twenty times to 1,700,000 roubles.

New textbooks had to be written or translated from Russian because books
like Professor Gulbis’ “Experimental Physics” and most western texts were
forbidden. Jansons’ “Practical Physics” was first published in 1947, with revised
editions in 1954, 1961, 1971 and 1979. Interaction with schools was fostered,
including teaching practice for students, organization of physics olympiads, faculty
open days, refresher courses for teachers, conferences and public lectures.

In the immediate post-war years experimentally oriented research suffered
from lack of modern equipment. Undergraduate and postgraduate research projects
were restricted to topics which could be carried out with old or locally constructed
equipment. In 1949, after appraisal of trends in science and industry and of the
resources of his department, Ludvigs Jansons, in consultation with colleagues and the
university administration, decided on optics and solid-state physics as the main
research directions of the department. Particular emphasis was to be on semiconductor
physics, the electronics of the future.

Jansons’ choice proved right — within ten years a semiconductor factory was
built in Riga which soon became a leading semiconductor establishment in the USSR,
thanks to its staff of physicists trained at LVU. In 1960 Jansons’ students I. Vitols
(1931-2000) and O. Smits (1930-1998), together with associate professor J. Eiduss
(1916-2002) started a research group for the study of semiconductors, the first unit of
“pure” research in physics at the university. Investigation of dielectric properties of
ceramic materials was begun in the 1950s, in collaboration with the Faculty of
Chemistry. V. Fricbergs (1926-1982), another of Jansons’ students, initiated a
research group for study of dielectric materials in 1968. These two units formed the
nucleus of the Institute of Solid State Physics, established in 1978.

Impetus to the optics branch of the department was given by Elza Kraulina
(1920-2002) who joined the academic staff after defending, at the University of
Leningrad, her Candidate’s dissertation on fluorescence of mixed sodium and
mercury vapors. She established a spectroscopy research group in 1967 from which
professor Maris Jansons (1936-1997), a student of associate professor Kraulipa,
developed the Institute of Atomic Physics and Spectroscopy at LU in 1994.

In 1954 Ludvigs Jansons recommended to the university administration
subdivision of the Experimental Physics department into smaller units as it was
becoming unwieldy. He suggested separate departments of General Physics for
undergraduate teaching, Technical Physics for the teaching of industrial physics and
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Experimental Physics for research and post-graduate training. The authorities
however did not approve the reorganization request at the time. The department in
1957 consisted of 10 senior and 12 junior academic staff and 24 technical and support
staff.

On 12 May 1958 Jansons suffered a heart attack while on his way from a
university council meeting to a departmental meeting. Because of inadequate medical
attention from poorly equipped ambulance staff, what was later established to have
been a relatively mild infarct proved fatal and he died at home a short while later. As
a consequence of this tragic event, the Ministry of Health issued a directive requiring
the presence of a qualified doctor in all ambulance vehicles.

Jansons’ funeral service was held in the Great Hall of the university and he
was buried in Riga’s Meza Kapi (“Forest cemetery”). His untimely death was also
mourned by his colleagues in the “free world” when news of it reached them from
behind the then very impenetrable iron curtain.

A lecture theatre in the university’s “old building” was named the Ludvigs
Jansons theatre in his honour in 1981 [43]. The Latvian Academy of Sciences
established in 1998 the Ludvigs and Maris Jansons prize for the best piece of research
by young physicists.

Ludvigs Jansons’ research interests were in spectroscopy and solid state
physics, notably properties of semiconductors. He also investigated properties of ionic
crystals such as colour centres in alkali halides and their dichroism. He is the author
of several student textbooks on practical physics and some 18 scientific papers.
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NESAPAROTO NUKLONU ATLIKUMA MIJIEDARBIBA 184<A<192
APGABALA KODOLOS

A.Jakimoviés, T.Krasta, J.Tambergs
Latvijas Universitates Cietvielu fizikas institiita
Radiacijas fizikas laboratorija

Izmantojot rotacijas-vibracijas mijiedarbibas plus divu kvazidalinu modeli ar Nilsona
viendalinu potencialu ir pétita divu nesaparoto nuklonu atlikuma mijiedarbibas
potenciala atkariba no Z un N kodolu masas skaitla A apgabala 184<A<192, kuram
raksturiga kodola formas fazu pareja no aksiali deformétas uz sferisko pie Z=82.
Nesaparoto dalinu mijiedarbibas aprakstam aksiali-simetriski defométa kodola videja
lauka ir izmantots efektivais NN potencials ar Gausa radialo atkaribu, kura ievéroti
centralie Vignera, Majorana, Bartleta un Heizenberga speki. Teoretiski aprékinatas
atlikuma NN mijiedarbibas matricu elementu veértibas divu kvazidalinu dublesu
p:Qp[Nn Al + n:Q,[Nn,A], stavoklos ar kopgjo spinu S=1 un S=0, ka arT apmainas
matricu elementu vertibas S=0 stavoklos, kad Q,= Q,, ir salidzinatas ar to vértibam,
kas iegutas gan no eksperimentalajiem datiem par divdalinu dublesu Galahera-
Moskovska saskelSanos un paru-neparu limenu Njiibi nobidi K=0 rotacijas joslas, gan
pielietojot efektivo matricu elementu metodi kodolu zemako ierosinato stavoklu
rotacijas joslu mijiedarbibas aprakstam. Ipasa uzmaniba pievérsta Salaspill
eksperimentali pétitajiem kodoliem '**'**Ir un '**Re. Analizéta atlikuma mijiedarbibas
atkariba no abu dalinu orbitalajiem momentiem un to projekcijam, ka ari tenzoru
speku ietekme.

RESIDUAL INTERACTION OF UNPAIRED NUCLEONS IN 184<A<192
REGION NUCLEI

A.Jakimovics, T.Krasta, J.Tambergs
Radiation Physics Laboratory ,
Solid State Physics Institute, University of Latvia

Rotation-vibration interaction plus two-quasiparticles model with Nilsson single-
particle potential is applied for the study of residual interaction potential between
unpaired nucleons in dependence from Z and N in the nuclear mass number A region
184<A<192, characterized by the nuclear shape phase transition from axially-
deformed to spherical at Z=82. Residual interaction of unpaired particles in the
axially-deformed nuclear mean field is described using effective NN-potential with
Gauss radial dependence, accounting for Wigner, Majorana, Bartlett and Heizenberg
forces. The theoretical values of residual NN interaction matrix elements for two-
quasiparticle doublet p:Q,[Nn,A], + n:Q,[Nn,A], states with total spins S=1 and S=0,
as well as the values of exchange matrix elements for S=0 states when Q,= Q,, are
compared with their values for region's odd-odd nuclei, both extracted from the
experimental data on Gallagher-Moszkowski two-particle doublet splittings and odd-
even Newby shifts of levels in K=0 rotational bands and obtained via the fit of low-
lying rotational band levels, employing effective matrix element method. Especial
attention is given to nuclei '**'**Ir and "**Re, experimentally studied in Salaspils. The
dependence of residual interaction from particle orbital momenta and their
projections, as well as the role of tensor interaction are discussed.
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KODOLA "**Re UZLABOTA MODELINTERPRETACIJA

M. Balodis, T. Krasta, L. Simonova, V. Bondarenko, J. Bérzins
Latvijas Universitates Cietvielu fizikas institiita
Radidcijas fizikas laboratorija

Tiek turpinata '**Re kodola neitronu satveranas gamma-spektru analize, ka ari darbs
pie zemo energiju ierosinato Iimenu shémas attistiSsanas. Viena no metodém, kas lauj
novertét konkréto Nilsona divdalinu konfiguraciju piekartoSanas pamatotibu, ir
Iimenu shémas pilniguma parbaude. Pilnigam shémam, ka zinams, ir prieksrociba ar1
spinu sadalfjuma pétijumos [1]. Ir atzits, ka patreiz izstradata '*Re limenu shéma ir
pilniga Iidz ~400 keV ierosinasanas energiju robezai pie spinu vértibam < 4 (ir zinami
ar1 dazi Itmeni ar spinu 5 un 6). Bez tam, no 42 zinamam intensivam gamma-parejam
zemo energiju intervala (E, <400 keV, I, > 0.3/100 n.), [imenu shéma ir ievietotas 35
parejas.

IMPROVED MODEL INTERPRETATION OF *®Re NUCLEUS

M. Balodis, T. Krasta, L. Simonova, V. Bondarenko, J. Bérzins
Radiation Physics Laboratory,
Institute of Solid State Physics, University of Latvia

For '®*Re nucleus the neutron capture gamma-spectra analysis is continued, as well as
the development of the low-lying energy level scheme. A possible method to evaluate,
that all expected two-particle Nilsson configurations are used for the model
interpretation, is a check of completeness of the level scheme. It is known that
complete level schemes are preferred also for the spin distribution analysis [1]. It is
recognized that the present '*Re level scheme is complete up to 400 keV excitation
energy for spin values < 4 (some spin 5 and 6 levels are known as well). Besides, out
of 42 known intense gamma-transitions in the low-energy range (E, < 400 keV, I, >
0.3/100 n.), 35 transitions are located in the level scheme.

[1] T. von Egidy, D. Bucurescu. In: 13" International Symposium on Capture
Gamma-Ray Spectroscopy, August 2008, Koeln (CGS-13 Book of Abstracts) p.41.
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DABIGO RADIONUKLIDU KONCENTRACIJAS BUVMATERIALOS

D.Riekstina, J.Bérzins, O.Véveris
Latvijas Universitates Cietvielu fizikas institits

Galvenie daba sastopamie dabigie radionuklidi ir K-40 un Th-232, U-238 saimju
sabrukSanas produkti, taja skaita Ra-226. Augstakas to koncentracijas ir granita un no
ta iegtitos produktos. Saskana ar Ministru kabineta 2002. gada 9.aprila noteikumiem
Nr. 149 gamma starojuma avotu K-40, Th-232 un Ra-226 1patngja aktivitate
buvmaterialos un biivizstradajumos nedrikst parsniegt noteiktas koncentracijas, kas
janem véra ka razotajiem ta biivniekiem.

Darba pievesti pétijumu dati par augstak min€to radionuklidu koncentraciju dazada
tipa buvmaterialos un buvizstradajumos, gan Latvija ieglistamos un razotos, gan
importétos. Nosaciti més izdalijjam sekojoSas materialu grupas: paligmateriali
(hidroizolacijas, betonu piedevas, antikorozijas, [imes u.c.); granits, marmors; smilts,
grants; cements, kalki; Spakteles, apdares materiali; biivizstradajumi (santehnika,
keramzita un betona bloki, plastikata deli). Maksimali pielaujamas radionuklidu
koncentracijas (Bg/kg) konstatetas atseviSkos santehnikas un keramzita produktos, ka
ar1 dazos importa granita blokos.

Palig- Smilts, Cements, spakteles,
materiali Granits grants kalki apdares. mat. | Izstradajumi
K-40 33-330 520-1290 145-1200 | 29-320 6-244 340-1110
Th-232 | 1-27 18-210 4-21 3-38 2-42 1-125
U-238 1-35 5-150 10-19 5-51 3-33 3-175

CONCENTRATION OF NATURAL RADIONUCLIDES IN BUILDING
MATERIALS

D.Riekstina, J.Bérzins, O.Véveris
Institute for Solid State Physics, University of Latvia

The main natural radionuclides found in nature are the products of disintegration of
the K-40 and Th-232, U-238 , as weel as Ra-226 family. The highest concentrations
of them are in granite and its products. According to the Regulations of the Cabinet of
Ministers from 9, April, 2002, No. 149, the peculiar activity of the gamma radiation
sources K-40, Th-232, and Ra-226 in building materials and building ware must not
exceed the specified concentration, this should be taken into account by both
manufacturers and constructors..

The paper presents research data on the concentration of the radionuclides mentioned
above in building materials and products of different type, manufactured in Latvia as
well as imported. We have distinguished the following groups of materials: auxiliary
materials (hydro-insulation, concrete additives, anti-corrosion, glues, and others);
granite, marble; sand, gravel; cement, lime; putty, finishing materials; building ware
(plumbing, ceramsite and conrete blocks; plastic boards). The maximally permitted
concentrations of the radionuclides (Bg/kg) were found in particular plumbing and
ceramsite products, and in some imported granite blocks.
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HOLOGRAFISKAIS IERAKSTS ORGANISKAJOS
POLIMEROS UV DIAPAZONA

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

Darba tiek apskatits holografisks ieraksts tados organiskajos poliméros ka
spiropirans, fotopoliméri uz akrilata pamata, PMMA un azo-benzol polimeéri.
Ierakstam tika izmantota UV He-Cd lazera gaisma ar A = 325 nm. Sadalot lazera staru
divos, uz parauga tika izveidota interferences aina, kura ir liels elektriska lauka
gradients. Organiska poliméra apgaismotajos apgabalos UV starojums izraisa trans-
cis izomerizaciju vai monoméru polimerizaciju, ka rezultata uz poliméra virsmas var
veidoties reljefs.

Darba tiek apkopoti ar1 eksperimentali iegtitie rezultati, kuri parada, ka liela
nozime ieraksta efektivitaté ir ierakstoSo staru polarizacijai. Uz fotopolimériem tika
iegiits reversais ieraksts ar vairakkartgju atkartojamibu, bet uz spiropiranu saturo$sam
kartipam ar ierakstoSu staru intensitati ~10 uW tika iegits tilpuma rezgis. Iegitie
rezultati tika analizeti arT ar AFM.

HOLOGRAPHIC RECORDING IN ORGANIC POLYMERS
IN UV RANGE

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

Holographic recording in organic polymers like spiropyran, acrilate based
photopolymers and PMMA was studied by 325 nm holography. An interference
pattern with a great electric field gradient was created on the sample surface. Trans-
cis isomerization or polymerization of monomers in organic polymers induced by UV
light gives cause for surface relief formation.

In this work the strong influence of recording beam polarization on surface
relief formation process has been shown. The recording reversibility on photopolymer
films was shown, but in case of spiropyran doped films volume grating was recorded
by ~10 uW intensity in each recording beam. The structure of the film surface profile
was analyzed by AFM.
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VIRSMAS RELJEFA VEIDOSANAS HOLOGRAFISKA
IERAKSTA LAIKA

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

Difrakstivo elementu izgatavoSana holografija galveno lomu spélé fotorezists
jeb gaismu jutigais materials. Gaismas ietekmé kimisko Ipasibu izmainas rezista
materiala dod iesp€ju veikt virsmas reljefa strukturéSanu ar slapjo vai sauso
kodinasanu. Tatad process sastav no divam dalam: ieraksta jeb matricas izveidoSanas
posms un tas attistiSana kodinot. P&€d¢ja laika daudzos organiskos un neorganiskos
materialos tiek aktivi pétita reljefa veidoSanas uz virsmas tieSi staroSanas procesa
laika ar gaismu vai e-starojumu. Tas ir vilinos$i no praktiskas pielietoSanas viedok]a, jo
dod iesp&ju vienkarsot virsmas nanostrukturéSanas tehnologiju.

Darba tika pétits virsmas reljefa veidoSanas process amorfas As-S un As-S-Se
kartinas- tas atkariba no raksto$as gaismas polarizacijas. Ta ka reljefs veidojas
holografiska ieraksta laika, ieraksta efektivitate ir saistita arT ar parauga mikstinasanas
temperatiiru, kas normalos apstaklos amorfajiem halkogenidiem ir ap 170°C. Tika
noverots, ka, papildus mikstinot paraugu ar nekoherentu gaismu, ieraksta efektivitate
daudzreiz palielinas. Tiks apskatiti iesp&jamie virsmas reljefa veidoSanas modeli uz
fotoinducéta plastiskuma bazes.

SURFACE RELIEF FORMATION DURING
HOLOGRAPHIC RECORDING

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

The key element for the production of surface-relief holographic optical
elements is photoresist or light sensitive material. Changes of the chemical properties
induced in resist material by light or e-beam exposure enable the surface relief
structuring by wet or dry etching. Therefore this process includes two steps: 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 technology of the surface patterning.

In this report the study of direct holographic recording of the surface-relief
gratings on amorphous As-S and As-S-Se films has been presented from the side of
light polarization. Because of direct surface relief formation, efficiency of the relief
formation also depends on softening temperature of the sample what in this case is
about 170°C. Results have shown that the surface relief formation efficiency is many
times larger in case of extra softening by additional incoherent light during recording.
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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HOLOGRAFISKAIS IERAKSTS As-S-Se UN As-S SISTEMAS
AR 0,6328 pm LAZERI

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

Aplikots transmisijas un virsmas reljefa hologrammu (HG) ieraksts As-S-Se un As-S plévites. Veiktie
mérjjumi parada, ka As-S-Se plévités vilpu garuma A=0,6328 um starojuma ietekmé veidojas
transmisijas HG tilpuma, ka ar1 virsmas reljefa HG. Tas, kada veida HG biis noteicosa, atkarigs no
ierakstoso staru savstarp&jas polarizacijas. Ja ieraksta staru polarizacija vérsta viena virziena (lineara
vai cirkulara) tad notiek klasiskais transmisijas HG ieraksts. Saja gadfjuma DE(max) sasniegSanai
nepiecieSama ekspozicija < 10 J/em® un virsmas reljefs neveidojas. Ja ierakstu staru polarizacija ir
pretgji veérsta, (p-s, ortogonala 45 gradu lenki attieciba pret staru saieSanas plakni, ka ari pret&ja
virziena cirkulara polarizacija), tad, gaismas interferences aina neveidojas un transmisijas HG ieraksts
praktiski nenotiek. Tacu veidojas virsmas reljefs, sasniedzot DE(max) ~ 6% (cirkularas polarizacijas
gadijuma); §im procesam nepiecieSamas ekspozicijas ar kartu lidz pat 10* J/em?. Ka parada skengsana
ar AFM, reljefa dzilums var sasniegt 0,5 pm.

As-S plevitem pie vilnu garuma A=0,6328 um absorbcijas koeficients o<10cm™, Iidz ar to, lidz §im
tika uzskatits, ka transmisijas HG ieraksts pie istabas temperatiiras un ieraksta staru jaudas, kas
neparsniedz dazus desmitus mW, pie dota vilnu garuma nenotiek. Dota darba ietvaros paradits, ka pie
pietiekosi lielam ekspozicijam (E ~ 10°-10* J/cm® ) var ierakstit HG lidz DE(max) =~ 10% un 5%,
nolasot attiecigi transmisijas un refleksijas rezZima. DE(max) un ieraksta jutiba atkariga no plévites
biezuma un As-S koncentraciju attiecibas, pie tam notiek tikai vienvirziena polarizacijas gadijuma (s-s,
p-p, R-R). Tas lick domat, ka As-S plévites pie vilnu garuma A=0,6328 um virsmas reljefs neveidojas,
vai ari, ja veidojas, tad, ka parada AFM skené&Sanas rezultati, parauga virsmas neviendabibas d&l, nav
identific€jams.

HOLOGRAPHIC RECORDING IN As-S-Se and As-S SYSTEMS
USING 1=0,632 pm LASER

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

The results of transmission and surface relief hologram (HG) formation in As-S-Se and As-S films are
examined. The results for As-S-Se films demonstrate, that under wave-length A=0,6328 um influence,
transmission, as well surface relief HG recording take place. What kind of HG will be dominating
depends of light beam polarisation. If the polarisation for both recording waves takes the same
direction (linear or circular), traditional transmission HG recording occurs. Light expositions
necessaries for achieving of maximum values of diffraction efficiencies (DE(max)) are less than 107
J/em?. At the opposite light beam polarisation recording of transmission HG should not be done due to
absence of light interference pattern. Nevertheless, formatting of surface relief takes place and we
could achieve DE = 6% (in the case of circularly opposite polarisation). Necessary light exposition for
this process is rather high — up to 10* J/cm®. AFM measurements shown, that relief could achieve 0, 5
pm depth.

For As-S at A=0, 6328 um absorption coefficient o<I0cm™ and it was considered, that recording of
transmission HG at room temperatures and low light power (some ten mW) is not possible. Currently
we show that at rather high expositions (E ~ 10° -10* J/em® ) it is possible to record holographic
gratings up to DE(max) = 10% and 5% for transmission and reflection registration conditions
respectively.  Values of DE(max) and recording sensitivity depends on film thickness, As-S
concentration ratio and light beam polarisation. It must be note, that only at one direction polarisation
between both recording beams (s-s, p-p or R-R (L-L)) recording of HG in As-S films are observed.
That’s way we propose that at wave-length A=0,6328 pum (at room temperatures) surface relief
gratings on As-S films are not formed. Inability of identification by AFM any regular structure on
samples surface, confirms such possibility as well.
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GAISMAS UN MIKSTO MATERIALU MIJIEDARBIBA

J. Teteris
Latvijas Universitates Cietvielu fizikas institiits

Darba tiek apskatita 1azera gaismas ar lielu intensitates gradientu mijiedarbiba ar
mikstajiem materialiem (amorfas organisko poliméru un amorfo halkogenidu plévites,
Skidrumi). Intensivas gaismas iespaida tiek novérota laterala masas parnese attieciba
pret gaismas izplatiSanas virzienu (reljefa veidoSanas uz amorfo materialu kartinu

-----

paradibas izmanto$anas iesp&jas nanotehnologijas, kimija un citur.

INTERACTION BETWEEN LIGHT AND SOFT MATERIALS

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

In this report an interaction between laser light beam with high intensity gradient
and soft materials (amorphous organic polymer and amorphous chalcogenide films,
liquids) has been studied. Under intensive illumination the formation of relief
structures on the amorphous material surfaces and

significant changes of concentration distribution of dissolved substances in
liquid solvents regarding to light propagation direction was observed due to mass
transport. The possibility to apply this phenomenon in nanotechnologies, chemistry
and other branches has been discussed.
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OPTISKAIS IERAKSTS SPIROPIRANA UN ORGANISKO POLIMERU
KOMPOZITU KARTINAS

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

Spiropirana un organisko poliméru kompozitu kartinas sagatavoSanas metodes
tiek aprakstita. Polivinilacetats, polimetilmetakrilats un poli(vinilbutirala-vinilspirta-
vinilacetata) kopolimérs tiek izmantots ka kompozitu matrica.

Kompozitu transmisijas spektri pirms un péc apgaismosanas tiek salidzinati.
Tika izmérita armT merocianinu formas kompozitu kartinas 532 nm vilpu garuma
transmisijas atkariba no lazera stara intensitates.

Holografiskie rezgi tika ierakstiti ar 532 un 325 nm lazeru palidzibu. Ieraksta
laika tika kontroléta transmisijas difrakcijas efektivitate. Paraugu virsmas reljefs tika
analizets ar ASM palidzibu.

OPTICAL RECORDING IN SPIROPYRAN AND POLYMER
COMPOSITE FILMS

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

Preparation method and optical properties of spiropyran and polymer composite
thin films was studied. Polyvinyl acetate, polymethylmetacrylate and copolymer of
poly(vinyl butyral-co-vinyl alcohol-co-vinyl acetate) were used as base for composite.

The transmission spectra of composites were measured before and after
illumination by laser beams with different wavelengths. Transmission of composite
film of merocianine form was measured by laser beam wavelength 532 nm in
dependence on beam intensity.

The holographic recording of diffraction gratings was performed by different
laser lines (325, 532 nm). During recording the diffraction efficiency was measured in
transmission mode. The profiles of the gratings area were analyzed by AFM
microscope.
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OPTISKAS, ELEKTRISKAS TPASIBAS UN KRISTALIZACIJAS PROCESI
SB-SE PLANAS KARTINAS

Vj.Gerbredersl, E.Sledevskisl’z, A.Bulanovsl, O.gimanel, J.Teteris
i - - . .. . . . -
Inovativas mikroskopijas centrs, Daugavpils Universitate
2Latvijas Universitates Cietvielu fizikas institits

Darba apliukoti fazu pareju procesi no amorfa stavokla kristaliska SbsoSes
savienojumos. Amorfas Sb7Ses kartinas tika iegiitas, vakuuma termiski uzputinot uz
stikla pamatném. Kartinu elektrisko 1pasibu izpétes eksperimentiem uz stikla
pamatnes vispirms tika termiski uzklati NiCr elektrodi.

Amorfas kartinas tika kristalizetas gan, uz tam iedarbojoties ar 1azerstarojumu
(A= 488 nm), izmantojot konfokalo mikroskopu Leica TCS SP5, gan atkvé€linot tas
inerta atmosfera 100-200 gradu temperatira. Kristalizacijas procesa laika tika veikts
kartinu vaditsp&jas monitorings. Kristalizacijas procesi tika pétiti ar rentgenstaru
difraktometrijas un elektronu sken&josa mikroskopa palidzibu.

Kristalizacijas procesu pavada kartinas optisko un elektrisko 1pasibu izmainas.
Kristalizacijas procesa novérojama caurlaidibas samazinasanas (optiskas absorbcijas
robezas nobide) un vaditsp&jas palielinasanas.

OPTICAL, ELECTRICAL PROPERTIES AND CRYSTALLIZATION
PROCESSES OF SB-SE THIN FILMS

Vj .Gerbredersl, E.Sledevskisl’z, A.Bulanovsl, O.Shimanel, J.Teteris’
!Innovation Centre of Microscopy, Daugavpils University
*Institute of Solid State Physics, University of Latvia

The present work examines processes of phase transitions from an amorphous
into crystalline state in Sb7Se;p films. Amorphous Sb7,Ses, films were obtained by
thermal evaporation onto the glass substrate in vacuum. For studying of electric
properties of films onto the glass substrate were preliminary deposited NiCr
electrodes.

Amorphous films were crystallised either by laser irradiation (A = 488 nm), the
experiment was conducted with the assistance of confocal microscope Leica TCS SP5,
or by annealing in inert atmosphere at temperature 100-200°C. During crystallisation
the conductivity of the films was monitored. X-ray diffraction and a scanning
electronic microscope were used to investigate the crystallisation processes.

Crystallisation processes are accompanied by change of optical and electric
properties of films. Reduction of transmission (shift of edge of optical absorption) and
increase of conductivity in the course of crystallisation is observed.
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HOLOGRAFISKO REZGU LENKISKA SELEKTIVITATE DAZADAS
DIFRAKCIJAS KARTAS

A.Ozols, P.Augustovs, Dm. Saharovs
Rigas Tehniskas Universitates Tehniskas fizikas institits

Eksperimentali izpétita dazada biezuma un dazadu periodu holografisko rezgu
lenkiska selektivitate (tas ir, rezga difrakcijas efektivitates lenkiskas atkaribas Iknes
platums un forma) atkariba no difrakcijas kartas numura modula (m = 1,2,3) a-As,S;
un a-As4SisSess kartinas, ja nolasa ar 632.8 nm He-Ne lazera staru. Konstatéts, ka
lenkiska selektivitate pieaug, ja palielinas difrakcijas kartas numura modulis, un ka,
piecaugot Sim modulim, palielinas arT lepkiskas selektivitates liknes asimetrija. legtitos
rezultatus var licla meéra izskaidrot , balstoties uz plano un biezo rezgu
vienadojumiem, ka arT uz Kogelnika teoriju. Lenkiskas selektivitates pieaugumu
augstakas difrakcijas kartas var izmantot efektivaku holografisko optisko elementu
izgatavosana, ka ar1 kartinu un fotoinducéto procesu izp&te.

ANGULAR SELECTIVITY OF HOLOGRAPHIC GRATINGS IN
DIFFERENT DIFRACTION ORDERS

A.Ozols, P. Augustovs, D. Saharov
Institute of Technical Physics, Riga Technical University

Angular selectivity of holographic gratings (i.e, the width and the shape of the
grating diffraction efficiency angular dependence curve) recorded in a-As;S; and a-
As40S15Seqs of different thickness and with different periods has been experimentally
studied with 632.8 nm He-Ne laser readout light depending on the diffraction order
number modulus, m = 1,2,3. It is found that angular selectivity increases when the
modulus of the diffraction order number is increased. Besides, the asymmetry of the
angular selectivity also increases when the diffraction order number modulus is
increased. The obtained results can be largely explained on the basis of thin and thick
grating equations as well as using Kogelnik’s coupled wave theory. The angular
selectivity increase in higher diffraction orders can be used for the production of
more efficient holographic  optical elements and for studies of films and
photoinduced processes.
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GEOTERMALO SILTUMSUKNU VADIBAS
ALGORITMU OPTIMIZACIJA

G. Pikurs, J. Zvirgzds
Rigas Tehniska Universitate

Atslegvardi: siltumsiiknis, vadibas principi

Cikliskie procesi sildiSanai un dzes€Sanai tiek plasi pielietoti dazada veida
siltumstknu un sald@taju instalacijas, un tie var nosegt jaudas diapazonus sakot no
mazak neka 1kW Iidz vairak ka 100MW. Visos no Siem pielietojumiem tiek izmantots
tvaika saspieSanas cikls, lai parsiknétu energiju no zemas temperatiras loka uz
augstako vai arT otradi.

Veids kada strada Sis cikls ir tads, ka pielietojot energiju tiek saspiests zemas
temperatiiras tvaiks, lai iegiitu tvaiku ar augstu temperatiiru. Sis tvaiks savukart tiek
atdzes€ts lidz piesatinasanas temperatiirai kondensé€taja pirmaja dala ar secigu péc
dzesesanu, lai iegtitu Skidrumu. Tam seko izpleSanas varsts, péc kura spiediens tiek
pazeminats lidz ta sakuma vértibai, kuru raksturo divfazu maisijums. Sis maisTjums ir
tvaiks un tas tiek sildits iztvaic€taja, noslédzot ciklu.

Vidgji sildiSanas, ka ar1 dzes€Sanas cikla, atkariba no apkartgjas vides var iegiit
triskarSu energijas atdevi. Ka viens no galvenajiem parametriem, kas ietekmé
siltumstikna lietderibu ir parkarséSanas limenis. Tacu atkariba no argjo konttru
temperatiram Sis parsildiSanas limenis var mainities, tapéc ir svarigi to noturet
vElamajas robezas.

OPTIMISATION OF GROUND SOURCE HEAT PUMP
CONTROL ALGORITHMS

G.Pikurs, J.Zvirgzds
Riga Technical University

Keywords: heat pump, control principles

Cyclic processes for heating and cooling are widely used in many applications of heat
pumps, and they cover power ranges from less than 1 kW to above 100 MW. All of
these applications use the vapor compression cycle to pump energy from a low to a
high temperature level.

The way as the cycle works, the low pressure vapor is compressed by supplying work
to give a high pressure vapor with high temperature. This stream is cooled to the
saturation temperature in the first part of the condenser, condensed in the middle part
and possibly sub-cooled in the last part to give the liquid. In the expansion choke, the
pressure is lowered to its original value, resulting in a two-phase mixture. This
mixture is vaporized and heated through the evaporator giving a super-heated vapor
closing the cycle.

The coefficients of performance (COP) for a heating cycle and a cooling cycle
respectively, heat pumps typically have a COP of around 3 which indicates that 33%
of the gained heat is added as work (eg. electric power). The superheat is one of main
parameters, which generally changes COP. Superheat level also is dependable from
external loop conditions, which may vary, and it is significant to keep it in right level.
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SKIDRUMA PLUSMAS ROTORSUKNU ROTORU VIRSMAS FIZIKALI
MEHANISKO IPASIBU UZLABOSANAS METOZU ANALIZE

G. Muiznieks, E. Gerins
Rigas Tehniskda Universitdte

Pieaugot raZoSanas apjomiem un prasibam péc drosakiem darba apstakliem — ne tikai masinbtive, dazada
veida transporta, bet ari citas raZzoSanas sferas aizvien biezak sak izmantot saspiesta gaisa iekartas. Vieni no tiem ir
skrives tipa kompresori. Skriives tipa kompresori ir vienkarSa dizaina rotoru, pozitiva parvietojuma masinas, kas
var darboties ar augstu efektivitati pie salidzino$i augstiem rotacijas atrumiem plasa spiedienu diapazona.
Kompresora uzbiives pamata ir divas varpstas ar speciali izveidotam spirales veida rievam. Rotori ir paklauti
mainigu speku ietekmei, ko rada saspiestas gazes, ka ar1 inerces speki un griezes momenti.

Prasibas Siem rotoriem ir salidzinoSi augstas, to izgatavoSanai ir jaizmanto materiali, kas nodroSina
teicamus statistiskos un dinamiskos mehaniskas pretestibas raditajus — izturibu, cietibu, plastiskumu, jabat ar labu
korozijnoturibu, siltumnoturibu, ka art lielu nodilumizturibu.

Raksta mérkis ir pieradit to, ka ne vienm@r rotoru izgatavos$ana ir jaizmanto reglamentétie dargie
materiali, bet var izmantot 1&takus materialus. Izmantojot miisdienu tehnologijas varam iegit materiadlam tadas
pasas pasibas ka reglament&tam.

Raksta pamata galvena uzmaniba ir pievérsta jaunu vai uzlabotu tehnologiju izstradei, lai pilnveidotu
zemakas kvalitates téraudus, kas garantétu materialu, ko raksturotu aizvien labakas tehnologiskas un mehaniskas
Tpasibas, piemérotiba rotoru razoSanai.

Sikak Saja darba tiek analizéts téraudu tehnologisko, mehanisko ipasibu izmainas, izmantojot
mehaniskas nocietinasanas, termiskas un termomehaniskas nocietinasanas apstrades metodes, to prieksrocibas un
trikumi, ka arT analiz€tas mehanisko 1pasibu izmainas, ja izmaina kristalu graudu formu.

Zinot to, ka daudzi elementi, pieméram, ogleklis, slapeklis un citi elementi, uzlabo materiala virskartas
tehnologiskas un mehaniskas ipasibas, darba gaita sikak ari tiek analiz&ta kimiski termiska iedarbe, ka ar ipasibu
izmaina izmantojot dazadus parklajumus rotoriem.

Darba ietvaros ari tiek analiz&tas biezak izmantoto tehnologiju priek$rocibas un trakumi. Skrives tipa
kompresoru rotori ir vieni no kompresora atbildigakam detalam, no kuram ir atkariga to darbibas produktivitate.
Darba nosléguma doti dazadi ieteikumi rotoru virsmas uzlabosanai.

PROCESS ANALYSIS OF SURFACE FISCAL MECHANICAL PROPERTIES
IMPROVING FOR OIL FLOODED ROTARY PUMP ROTOR

G. Muiznieks, E. Gerins
Riga Technical University

Enlargening volumes of industrial production and requirements after more bold circumstances of work -
not only in the engineering, different kind of transport, but also in other spheres of production always more
frequently begin to use the devices of the compressed air. One of them is screw type compressors. Screw type
compressors is simple design rotor machines of the positive moving, what can operate with greater efficiency on
high speeds of rotary rate, and operate in the spacious range of pressures. In foundation of structure of compressor
there are two shafts with specially created in the type of spiral for the shafts. The rotors of pump are inferior to
influencing of variable forces, which produce the compressed gases and forces of inertia, and moments of rotary
also.

Requirements for these rotors comparing high, they should be made from quality materials, which
provide excellent characteristics in statistical and dynamic pointers of mechanical resistance — strength, hardness,
plasticity, should be with good corrosion, warm and wear resistance.

The purpose of work - to establish, that not always rotors should be made from regulated expensive
materials, but it is possible to use more cheaper materials. Using the modern developed technologies, we can
extract for material equivalent properties as regulated.

In foundation of article main attention is paid on making of new or improved technologies, to perfect
properties of steels of lower quality, which will assure material, which always technological and mechanical
dignities would characterize, adjusted for the production of rotors.

More detailed this work analyzes changes of steels technological, mechanical properties, using the
mechanical strengthening, thermal and thermomechanical processing methods of strengthening, their advantages
and failings as well as analyzed depends of mechanical properties if change the form of grain of crystals.

Knowing many elements, as example, carbon, nitrogen and other elements, improves technological and
mechanical properties of overhead layer of material, in motion of work shallow also analyzes chemical thermal
influence, and also the change of properties of surface uses various coverages for rotors.

Advantages of more frequently used technologies and failings are also analysed in that work. The rotors
of screw type compressors are one of the most responsible details of compressor, and productivity of action
depends from them. At the end of article conclusion gives various advices for the improvement of surface of rotors.
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KIMISKO ELEMENTU KONCENTRACIJAS NOVERTESANA CIETAS
VIELAS AR RENTGENFLUORESCENCES MIKROANALIZATORU
EDAX EAGLE III

L. Tiluga, L. Skuja
Latvijas Universitates Cietvielu fizikas institiits

Ar rentgenfluoriscences (RF) mikroanalizatoru EDAX Eagle III ir iesp&jams noteikt elementu
koncentraciju cietas un $kidras vielas diapazona no 100 lidz ~0.01mol.% elementiem no Na
lidz U un ar telpisko (x-y) izskirtsp&u 50 um. Paraugu ierosina ar mikrokapilaru lecas
fokusétu Rh rentgenlampas starojumu, katram elementam raksturigo RF spektru registré ar
energiju-dispersu Si detektoru. Instrumenta programmapgads koncentracijas aprékina ar
"bezstandartu metodi", analiz&jot RF spektru, balstoties uz programmas datu baze noglabatam
fundamentalam atomu Tpasibam, un saistiba ar ierosinos$a starojuma spektru, ta absorbciju un
RF reabsorbciju pétamaja parauga, detektora Ipasibam un citiem eksperimenta parametriem.
Darba merki ir: (1) dot praktisku ieskatu instrumenta analitiskajas iespgjas, (2) novertet ana-
Iitiskas precizitates uzlaboSanas iesp€ju ar ierosinosa starojuma filtréSanas palidzibu, (3)
novertet sistematisko kltidu elementu koncentracijas bezstandartu aprékina metodei, un to, vai
programmapgads nem v&ra ierosmes stara filtréSanu. Lai to izdaritu, tika izmantoti paraugi ar
iepriek§ zinamam elementu koncentracijam. Tika izm@riti spektri rentgenlampas starojumam,
kas izkliedéts no parauga pozicija novietotas polimetakrilata (PMMA) plaksnites, un kas
uznemti gan bez starojuma filtra, gan ar dazadiem rentgenlampas stara ievietotiem metala (Al,
Ti, Ni, Nb, Rh) foliju filtriem. legttie dati lauj novertét analiz€jama parauga ierosmei
izmantoto rentgenstaru efektivo spektru atkariba no lietotajiem filtriem. Tas dod iespé&ju
izstradat optimala filtra izvéles krit€rijus atkariba no detektejama kimiska elementa
rentgenfluoriscences linijas energijas.

ELEMENTAL ANALYSIS IN SOLIDS BY X-RAY FLUORESCENCE
MICROANALYZER EDAX EAGLE III

L. Tiluga, L. Skuja
Institute of Solid State Physics, University of Latvia

X-ray fluorescence (XRF) microanalyser EDAX Eagle III can be used to determine chemical
elements in solids or liquids ranging from Na to U, in concentrations from 100% down to 0.01
mol% with spatial (lateral) resolution of 50 um. The sample is excited by X-rays from Rh
tube, focused by a microcapillary lens. The emitted element-characteristic XRF is recorded
by an energy-dispersive Si detector. The software evaluates concentrations by using a
"standard-less" method. It is based on analysis of the XRF spectrum in conjunction with the
fundamental properties of atoms, stored in the software data bank, the spectrum of excitation
beam, its absorption in the sample, reabsorption of XRF, detector sensitivity and other
parameters. The aims of our study were: (1) to give a practical insight in the capabilities of the
instrument, (2) to evaluate the improvements of analysis accuracy, achievable by filtering of
excitation X-rays, (3) to give a practical estimate of the systematic errors of the "standard-
free" analysis method and to find out whether the software correctly takes into account the
effects of excitation beam filtering. Samples with known elemental concentrations were
measured, and the calculated concentrations were compared to the true ones. Spectra of X-
rays, scattered from a block of PMMA placed in sample position, were recorded without
filter, and with Al, Ti, Ni, Nb or Rh metal foil filters inserted into the excitation beam. These
data yield the effective spectra of the excitation beam in dependence of the filter used. Their
knowledge allows to optimize the excitation X-ray beam spectrum depending on the element
of interest, and on its characteristic XRF line energy.
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TELPU PIEKLUVES KONTROLES SISTEMA AR ETHERNET SAKARIEM

I.Gvardina, A.Kristins$, J.Melderis
Latvijas Universitates Cietvielu fizikas institiits

ST sistema Jauj veikt piekluves kontroli telpas, kuras ir aprikotas ar
identifikacijas atslégu (IA) nolasitaju (IButton, Proximity card, Bar code utt.), ar
elektromehanisko atsleégu un durvju aizvérSanas sensoru. Katrai telpai izveido savu
atlauto TA sarakstu. Vajadzibas gadijuma iesp&jama piekluves ierobezoSana
atseviskam IA noteiktos laika intervalos jeb, pret&ji, piekluves ierobezojumu atcelSana
telpai uz noteiktu diennakts laiku (ievérojot darba un izejamas dienas).

Telpu piekluves kontroles sisteémas sastavdalas:

e Datora programmnodroS§inajuma komplekss — nodrosSina sakarus ar
periferijas tikla kontrolieriem, veic darbu ar sist€émas datu bazi un kalpo
sistémas noskanosSanai un fikséto notikumu monitoringam;

e Tikla kontrolieri, kuri glaba atlauto IA sarakstus un izv€l&tos parametrus
piekluves organiz€Sanai telpas. Atkariba no telpu izvietojuma Sie
kontrolieri var vai nu pasi organizét piekluvi 1-2 telpam jeb ar1 darboties
ka starpposms starp datoru un beztikla kontrolieriem (tadi var but Iidz 16
gab.);

e Beztikla kontrolieri, katrs no tiem organiz€ piekluvi 1 telpa (Sie kontrolieri
nav sist€mas obligata sastavdala).

Sada struktiira nodrosina piekluves kontroles sistémas &rtu konfiguré$anu un samazina
izmaksas instalacijas darbiem un pasai sistémai kopuma.

ROOM ACCESS CONTROL SYSTEM WITH ETHERNET COMMUNICATION

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

The given system allows carrying out the control of access over the rooms equipped
with the reader of identification devices (IDs) (IButton, Proximity card, Bar code,
etc.), the electromechanical lock and a sensor of door closing. For each of rooms the
list of allowable IDs is created. If it is necessary there is possibility to restrict the
access during the given time interval of day for some IDs or contrary to remove
restrictions on access to a room during the given time interval of day (differently for
the work days and the days off).

The room access control system consists of:

e PC software complex — it provides communication with peripheral network
controllers, works with a system database and serves for system adjustment
and tracking of the fixed events;

e network controllers which keep lists of allowable IDs and adjusting
parameters for the organization of room access. Depending on an placement of
rooms these controllers can either control access in 1-2 rooms or serve as an
intermediate link between PC and not network controllers (such can be up to
16);

e not network controllers, each of which control access in 1 room (these
controllers aren’t an obligatory part of system).

Such structure provides a convenience of access system configuration and decreases
the expenses for installation works and the cost of all system as a whole.
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RADIOFREKVENCU SAKARI IEBUVETAS SISTEMAS

P.Annus"?, M.Min"?, A.Kristip$’
JKompetences centrs ELIKO, Igaunija
Tallinas Tehnologiskas Universitates Elektronikas Institiits, Igaunija,
3Latvijas Universitates Cietvielu fizikas institiits

Lai sasniegtu ilgtsp&jigu un personaliz€tu veselibas apripi, nepiecieSama
mediciniskas informacijas standartu savietojamiba un droSa bezpartraukuma datu
apmaina.

EsoSais mediciniskais aprikojums biezi ir novecojis un ar ierobezotu
savietojamibu.

Devgji parasti ir cie$i saistiti ar lielgabarita aparatiiru un tapéc nav pieméroti
elastigai pielietoSanai.

Sim mérkim atbilstosam drosam datu tiklam ir jaatbalsta jaunus intelektualus
sensorus un jauzlabo personala veselibas apriipe. Kamér lielas mediciniskas iekartas
izmanto esoSos IP protokolus, tikmer iebuivétie dev€ji ar nopietniem baroSanas
ierobezojumiem prasa citu pieeju. 6LoWPAN, IEE802.15.4, ZigBee un citi
iesp&jamie varianti neaptver visu nepiecieSamo diapazonu un nav akceptéti ka atziti
medicinisko deveju riipnieciskie standarti.

Referata tiek piedavats izpétit iespgjamos variantus un izveidot kop&ju atveértu
platformu dinamiskiem, izturigiem, droSiem mediciniskas apripes sensoru tiklu
pielietojumiem. Seit nepiecieSsama sadarbiba starp riipniecibu, gala lietotajiem un
akadémisko vidi.

RF COMMUNICATION IN EMBEDDED SYSTEMS

P.Annus"?, M.Min"?, A.Kristip$’
! Competence Centre ELIKO, Estonia,
? Institute of Electronics Tallinn University of Technology, Estonia,
3Institute of Solid State Physics, University of Latvia

In order to achieve sustainable and personalized healthcare interoperability
standards and secure seamless communication of health data is needed.

Current medical equipment has often outdated and limited connectivity and
interoperability. Sensors are typically hardwired to larger units and therefore cannot
be considered wearable, scalable or flexible.

Reliable ad-hoc networking will boost development of new smart sensors and
enhance personal healthcare. While large medical devices can utilize existing IP based
protocols, embedded sensors with severe power constraints require a different
approach. 6LoWPAN, IEE802.15.4, ZigBee and other possible candidates do not
cover full scope and are not accepted as industry wide standards for medical sensors.

It is proposed to investigate available options and establish a common open
platform for dynamic, robust, secure and energy aware ad-hoc sensor networks for
healthcare applications. To do so cooperation between industry, end users and
academia is needed.
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ELEKTRODZINEJA PALAISANA AR TRISFAZU MIKSTO STARTU
STRAVAS IEROBEZOSANAS REZIMA

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

Masdienas asinhronie elektrodzingji tiek plasi izmantoti, pemot v&ra to
vienkar§ibu un droSibu. Asinhrono elektrodzin€ju vadibai izmanto 1pasus
mikrokontrolierus, kuri kontrol€ So dzingju palaiSanas un apturéSanas rezimus.

Miksto startu izmantoSana dod $adas prieksrocibas:

e Palielinats palaiSanas laiks labvéligi iedarbojas uz dzingju un iekartu,
e Tiek ierobezZota palaiSanas strava;
e (Griezes moments tiek pieskanots pieliktajai slodzei.

Miksta starta iericé var tikt realiz€ts ar1 palaiSanas stravas ierobezoSanas
rezims. So rezimu lieto, ja ir jaierobeZo dzingja maksimala palaiSanas strava. Ar
miksta starta tiristoru palidzibu tiek samazinats palaiSanas laika dzing€jam pieliktais
spriegums, kas ierobezo asinhrona dzingja starta stravu. Tas bitiski samazina jaudas
pievadkézu parslodzi un taupa energiju. Stravas ierobezoSana samazina arl
mehaniskos triecienus iekartas palaiSanas momentos un elektromagnétiskos troksnus
barosanas kede.

ELECTRIC MOTOR STARTING BY A THREE-PHASE SOFT STARTER
IN CURRENT RESTRICTION MODE

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

Today asynchronous electric engines are widely speeded due to their
simplicity and reliability. Special microcontrollers can be used for asynchronous
electric engines controlling during start & stop operation modes.

Soft starter usage gives following advantages:

e Increased acceleration time can be beneficial for motor and machine;

e The starting current is reduced;
e The torque is adapted to the corresponding load.

Also mode with starting current limit could be implemented in soft starter device.
This mode is used when the motor's maximum starting current must be limited.
During the start time, the motor terminal voltage is reduced by a thyristor to limit the
current at startup. As a result, the overload of input cables is substantially reduced and

it saves energy. Limiting the current also reduces mechanical shock and noise.
600% I
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Current limit start

\ wﬂh set to 350%)

350%—
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I
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SLIMIBAS DIAGNOSTIKA AR ELEKTRONISKA DEGUNA PALIDZIBU

V.Ogorodniksl, J .Kleperisl, I.Taivansz, NJ urkaz, M.Bukovskis®
"Latvijas Universitates Cietvielu fizikas Institiits
’Latvijas Universitates Medicinas fakultate

Sava darba pétijam iesp€ju noteikt plausu saslimSanu péc pacienta izelpas
smakas. Ir zinams, ka organiskas vielas, kas ir slima cilvéka izelpas sastava, var dot
noradi uz slimibas veidu. Tadu slimibu pieméri ir 'saules' bakterija (Helicobacter),
plausu vézis. Tapéc ir iesp&jums izveidot dazadu slimibu diagnosticéSanas
automatisku sisttmu. Miisu pétijumi paplaSina péc cilveka izelpas sastava noteikta
diagnozu daudzumu. Darba pétijam izelpu paraugu pacientiem ar iepriek§ zinamam
diagnozeém. Izelpu paraugi tika savakti 1,5 lit. Plastmasas paket€s. M&rfjjumus veicam
tulit peéc parauga nemsanas ar elektronisko degunu '9185 Nordic Sensor AB' (pie
istabas temperatiiras). Diagnozu klasifikacija veikta péc statistiskas paket€s 'Statistica
6.0' un 'SPSS 16.0'.

DIAGNOSING OF DISEASES BY MEANS OF ELECTRONIC A NOSE

V.Ogorodniksl, J .Kleperisl, I.Taivansz, NJ urkaz, M.Bukovskis’
! Institute of Solid State Physics, University of Latvia
’Medical Faculty, University of Latvia

In our work researches on identification diseases of lungs on a smell of an
exhalation are presented. Earlier it was known, that volatile organic substances (VOC)
containing in an exhalation of the sick person can give a signal about disease.
Examples of such diseases are 'solar' bacterium (Helicobacter) and cancer of a lung.
Thus, creation of automatic systems of diagnosing of various diseases are possible.
Our research expands collection of diagnoses which can be found on exhalation of the
person. Exhalation's samples of patients (with beforehand known diagnoses) were
investigated by electronic nose '9185 Nordic Sensor AB'. The sample gathered in a
plastic package in volume of 1,5 litres. Measurement of the sample were at once after
patient's exhalation (at room temperature). Classification of diagnoses find by means
of statistical package 'Statidstica 6.0' and 'SPSS 16'".

30



STENDA REFERATI



DAUDZFOTONU PROCESI AR ERBIJU AKTIVETOS TELURITSTIKLOS

G.Doke, A.garakovskis, J.Griibe, I.Aulika, R.Zabels, J.Gabrusenoks, M.Springis
Latvijas Universitates Cietvielu fizikas institits

Saja darba ar optiskas spektroskopijas metodem pétiti ar Er’* aktivéti teluritstikli
78Te0,-xNa,0-(20-x)BaF;-2ErF;. Izmériti gan daudzfotonu (,,up-conversion) gan
vienfotonu procesa ierosinatas luminiscences spektri, luminiscences ierosmes spektri
un to atkariba no temperatiiras, ka ari ,,up-conversion” luminiscences intensitates
atkariba no ierosmes jaudas. Analiz€ta stikla sastava, galvenokart fluora, ietekme uz
stikla cietibu, diferencialas termiskas analizes parametriem, svarstibu spektriem,
luminiscences spektriem un kinétikam. Balstoties uz iegiitajiem rezultatiem, tiks
spriests par stikla struktiras Ipatnibam un energijas pardeves mehanismiem ,,up-

conversion” procesa.

UP-CONVERSION PROCESSES IN ERBIUM DOPED
TELLURITE GLASSES

G.Doke, A.Sarakovskis, J.Griibe, I.Aulika, R.Zabels, J.Gabrusenoks, M.Springis
Institute of Solid State Physics, University of Latvia

Optical spectroscopy of Er’* doped tellurite glasses 78TeO,-xNa,O-(20-x)BaF,-2ErF;
is presented in this research. Up-conversion and traditional luminescence spectra,
excitation spectra, their temperature dependence as well as up-conversion
luminescence intensity dependence on excitation power are presented. As a function
of composition, hardness, differential thermal analysis, vibrational spectra,
spontaneous emission and lifetime measurements have been analyzed in term of
fluorine influence. Possible mechanisms of the up-conversion processes are suggested

and structural organization of the tellurite glasses is argued.
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CERIJA LUMINESCENCE YAG NANOPULVEROS UN KERAMIKAS

L.Sirmane
Latvijas Universitates Cietvielu fizikas institiits

Scintilatoriem, dazadiem sensorem, dozimetriem, lazeriem paSlaik masveida
razoSana visbiezak izmanto neorganiskus kristalus. Ped&ja laika arT nanomateriali tiek
izmantoti aizvien vairak un nanoizméru Y3;AlsO;, (YAGQG) aktivets ar c€riju ir viens no
popularakiem scintilatoriem pateicoties spilgti zali-dzeltenai luminiscencei.

Darba ir izmantotas luminiscentas spektroskopijas ar laika izSkirSanu (lIidz 2 ns)
metodes. Nanopulveru un nanokeramiksko paraugu luminiscence pétita izmantojot
tris dazadus luminiscences ierosinasanas avotus: YAG:Nd lazeri (266 nm, 2,5 kHz,
impulsa garums 2 ns), X- starojumu un intensivu i,mpulsa elektronu kiili (250 keV,
impulsa garums 10 ns, 10'* el/cm?). Nanopulveru paraugi iegiiti ar koprecipitéianas
metodi Vroclava, Polijas Zinatpu Akadémijas Zemo Temperatiiru un Strukturas
Petijumu instituta. Nanopulveri kalpoja par izejas materialu nanokeramiku
sacepinasanai VarSava, Polijas Zinatnu Akadémijas Augstspiediena fizikas institiita
(900 °C un zem augsta spiediena no 2 GPa lidz 8 GPa). legiitam nanokeramikam
graudu izmers ir salidzinams ar graudu izmé&riem izejvielas nanopulveri.

Darba ir pétiti luminiscences spektri un luminiscences dziSanas kinétikas ar c€riju
joniem aktivétos YAG nanopulveros un nanokeramikas. Izpétita So raksturipaSibu
atkariba no spiediena pie kura keramikas tika sacepinatas.

CERIUM LUMINESCENCE IN YAG NANOPOWDERS AND CERAMICS

L.Sirmane
Institute of Solid State Physics, University of Latvia

Nanocrystals of various inorganic compounds in form of nanopowders and
nanoceramics have been successfully synthesized during the last decade all over the
world thanks to rapidly developed nanotechnologies. Nanosized cerium doped
Y3Als012 (YAG) is one of the most popular materials among others because of its
efficient yellow-green luminescence.

Time-resolved luminescence technique (with time resolution up to 2 ns) was used for
the present study. Three types of excitation sources were applied for the cerium
emission excitation: the pulsed YAG:Nd laser (266 nm, 2,5 kHz, 2 ns), pulsed
electron beam (250 keV, pulse duration 10 ns, 10'? el/cm?) and X-Ray excitation. The
nanopowders were synthesized by means of co-precipitation method in Wroclaw in
Institute of Low Temperature and Structure Research, Polish Academy of Science.
The nanopowders obtained were used as raw materials for the fabrication of
transparent nanoceramic samples. The nanoceramic samples were sintered in
Warszawa in Institute of High Pressure Physics, Polish Academy of Science (at
temperature 900 °C and high pressures from 2 GPa up to 8 GPa). The ceramic grain
size was the same as the nanoparticle’s grain size in starting nanopowders.

In present work the luminescence spectra and decay kinetics of cerium ions in YAG
nanopowders and nanoceramics were studied. The dependence from nanoceramics
sintering pressure was investigated.
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TIBr JONIZEJOSA STAROJUMA DETEKTORU RAKSTURIPASIBAS

M. Sorohovs
Latvijas Universitates Cietvielu fizikas institiits
TIBr kristali ienem stabilu vietu perspektivo materialu klasta, kas tiek izmantoti
istabas temperatiiras radiacijas detektoru izgatavoSanai. Detektorus no $1 materiala
var lietot x - un gamma starojumu detektéSanai. PE€dgja laika ir sasniegti ievérojami
zinatniski un tehnologiski rezultati un uzlabotas $o detektoru spektrometriskas
raksturipaSibas. Izgatavoti planarie detektori, kuri nodroSina sekojoSos energijas
iz8kirSanas sp&jas: 0.8; 1.4, 2.1 un 7.1 keV atbilstosi energijam 5.9, 59.6, 122 un 662
keV. Tiek pétitas optiskas (zemo temperatiru luminiscence), elektriskas (ipatngja
pretestiba) un virsmas T1paSibas izejmateriala kristaliem un spektrometriskas
raksturipasibas detektoriem. Detektoru test€Sana tika veikta izmantojot sinhrotrona
radiaciju. TIBr detektoru aktiva zona tika skanéta ar sinhrotrona staru ar energiju 20
keV. Izpetita virsmas defektu ietekme uz detektora darbibu tieSi zem sinhrotrona

starojuma.

THE PROPERTIES OF TIBr DARIATION DETECTORS

M. Shorohov
Institute of Solid State Physics University of Latvia
Over the last years TIBr crystals took the stable place among the perspective room
temperature detectors for X- and gamma-ray detection, demonstrating the promising
spectrometric performance. In recent time the scientific and technological
improvement were achieved for the spectrometric performance of the TIBr detectors.
The manufactured planar detectors provided the energy resolution of 0.8 ; 1.4, 2.1
and 7.1 keV at the energies of 5.9, 59.6, 122 and 662 keV correspondingly. The
optical properties (low temperature luminescence), electrical properties (resistivity)
and surface properties were studied for the starting material and spectrometric
characteristics were investigated for the detectors. For the detector testing the
synchrotron radiation beam with the energy 20 keV was used. The surface defect

influence on the detector functioning under synchrotron beam radiation was studied.
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AR RETO ZEMJU JONIEM AKTIVETA ZrO, NANOPULVERU
LUMINISCENCE

K.Smits
Latvijas Universitates Cietvielu fizikas institiits

ZrO; luminiscence ir atkariga no vairakiem faktoriem: strukttras, skabekla
koncentracijas apkart§ja vide, aktivatoriem, radiacijas defektiem. Lai izprastu
elektroniskos procesus materiala tika pétiti ar reto zemju (Eu’" ,Ce*" , Pr’") joniem
aktiveti ZrO, nanopulveri. ZrO, novérojama efektiva energijas parnese no matricas uz
aktivatoru joniem, bet atkariba no skabekla vakanSu vai starpmezglu koncentracijas
energijas parnese var tikt traucéta.

Pieméram, iegiits Eu’" spektrs ZrO, matrici un analizéta aktivatora joslu
luminescences atkariba no koncentracijas. Paradits, ka palielinot Eu koncentraciju
iesp&jams stabilizét ZrO, tetragonalo vai pat kubisko fazi. Paradits, ka atkariba no
ierosmes energijas iespgjama ierosinagjuma parnese retzemju jonu, kas iebuvgjas

monoklinas vai tetrogonalas ZrO, struktiiras.

LUMINESCENCE OF RARE-EARTH IONS DOPED ZrO; NANOPOWDERS

K.Smits
Institute of Solid State Physics, University of Latvia

There are a number of factors that influence on ZrO, luminescence intensity
and spectra: structure, concentration of oxygen vacancies, dopands, radiation defects,
excitation energy. For the understanding the electronic processes in ZrO, we studied
rare-earth ion activated (Eu’", Ce*", Pr’") nanocrystals. The energy transfer from the
host to dopand ions in ZrO, is efficient, but the efficiency depends on oxygen
concentration.

For example, we analyzed Eu’” luminescence spectra in ZrO,. It is shown that
with increasing of Eu’" concentration it is possible to stabilize tetragonal or even
cubic phase. It is shown, that depending on excitation energy there is possible energy

transfer to ions incorporated in ZrO; tetragonal or monoclinic phase.
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OKSIFLUORIDU STIKLU UN STIKLU KERAMIKU EPR SPEKTRI

A.Fedotovs, U.Rogulis
Latvijas Universitate, Cietvielu fizikas institiits un
Fizikas un matematikas fakultate

Oksifluoridu stikla keramikas ir daudzsolosi materiali dazados optisko p&tijumu
un pielietojumu virzienos. So materialu Ipasibas liela méra nosaka péc termiskas
apstrades stikla matrica izvietojuSos nanoizméru kristalitu fizikali ktmiskas 1pasSibas.
Tas butiski var iespaidot dazadi piejaukumdefekti un defekti, kuri materiala izveidojas

radiacijas cela.

Saja darba tiks analizéti ar elektronu paramagnétiskas rezonanses (EPR) metodi
uznemtie defektu spektri un apspriesti to parametri un hipersikstruktira pie dazadam
temperatiram iegutiem oksifluoridu stikla keramikas paraugiem. Oksifluoridu
keramiku stikla matricu pamata veido oksidi SiO, un Li,O, ka fluoridu komponenti
izmantojot YF3, ka arT aktivatorus mazas koncentracijas: YbF; un ErF;. Paraugos tika
novérota Fe’" piejaukumdefekta klatbitne, ka ari tiks apspriests F-tipa defekts, kurs

pec apstaroSanas ar rentgenstariem ir izveidojies YF3 kristalitos.

EPR SPECTRA OF OXYFLUORIDE GLASSES AND GLASS-CERAMICS

A.Fedotovs, U.Rogulis
Institute of Solid State Physics and Faculty of Physics and mathematics,

University of Latvia

Oxyfluoride glass ceramics are promising materials in various fields of optical
research and applications. The properties of these materials depend on the properties
of nanosized crystallites which are created by thermal treatment of the glass samples.
These properties are largely impacted also by various possible impurity and radiation

defects.

The aim of this work is to analyze parameters and hyperfine structure of the
electron paramagnetic resonance (EPR) spectra of oxyfluoride glass ceramics samples
obtained at various temperatures. The host-glass matrix is formed from SiO; and Li,0
with fluoride component YF; and rare earth fluoride activators YbF; and ErFs.
Observed EPR lines characteristic to the Fe’™ impurity defect and F-type center

probable in YF; crystalline phase will be discussed.
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REKOMBINATIVAS LUMINISCENCES PETIJUMI AR
EPR OPTISKAS DETEKCIJAS METODI

Dz.Bérzins, U.Rogulis
Latvijas Universitates Cietvielu fizikas institiits

Rekombinativa luminiscence (RL) nosaka un ietekm& daudzu praktiski svarigu
luminiscento detektoru un iericu, ka piemé&ram, t.s. pastavigo fosforu, dozimetru,
scintilatoru darbibu. Patstavigo fosforu rekombinativa luminiscence, no dienas
gaismas ievietojot tumsa, var ilgt pat vairakas stundas un tos var izmantot dazados
uzrakstos un noradeés, kuriem ir jabiit redzamiem tumsas telpas. Tipiski pastavigie
fosfori ir ZnS, CdS, CaS un SrS, ka ar1 CaAl,04 (CAO) un SrAL,O4 (SAO), kuri ir
leggti ar reto zemju elementiem.

Rekombinativas luminiscences intensitate magnétiskaja lauka parasti samazinas,
ja rekombingjoso elektronu un caurumu centru spini tiek noorientéti viena virziena,
bet rekombinacijai nepiecieSami pret&ji versti spini. Rekombinativas luminiscences
intensitati magnétiskaja lauka var atjaunot ar mikrovilpu starojumu, parorientgjot
elektronu vai caurumu spinus. Sadu metodi sauc par RL-EPR un ta pielietota ar Eu”"
aktivétu CAO un SAO pastavigo fosforu materialu RL mehanismu izpétei darba [1].

Referata apspriesti darba [1] iegttie rezultati un paslaik planotie RL-EPR pétijumi
lidzigos pastavigo fosforu materialos.

INVESTIGATION OF RECOMBINATION LUMINESCENCE BY
EPR OPTICAL DETECTION

Dz.Bérzins, U.Rogulis
Institute of Solid State Physics, University of Latvia

Recombination luminescence (RL) plays a significant role in many
luminescent detectors, for example, persistent phosphors, dosimeters and scintilators.
RL of persistent phosphors, if they are moved from daylight to the dark, could be
prolonged for hours and find application as screens or marks, to be visible in the dark
rooms. Typical persistent phosphors are ZnS, CdS, CaS and SrS, as well as CaAl, Oq4
(CAO) and SrAl, O4 (SAO), which are doped with rare — earth elements.

In a magnetic field, the intensity of RL usually decreases, if recombinating
electron and hole spins are oriented in the same direction, but for their recombination
spins with opposite orientation are needed. Reorientation of the electron or hole spins
by applying of microwaves could restore the intensity of the RL.

This technique is called RL—-EPR and it was recently successfully applied to
studies of the RL mechanisms in CAO and SAO persistent phosphors doped with Eu**
[1].

The results of the work [1] as well as our planed RL-EPR experiments on
similar persistent phosphor materials will be discussed.

[1] S. Schweizer, B. Henke, U. Rogulis, W.M. Yen - Applied Physics Letters 90, (2007) 051902.
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KODOLU FAZU PAREJU IZPETE IZMANTOJOT
PERESA REZGU METODI

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

Tika veikti kvantu haosa aprékini bozonu mijiedarbibas modeli (IBM-1) U(5)
robezgadijuma pie fikséta bozonu skaita N={4,16} un spina L={0,8} ve&rtibam.
Iegttie IBM-1 spektri tika att€loti izmantojot Peresa rezgu metodi [1]. Sakartotie
(nesakartotie) rezgi ir regularitates (haosa) pazime gan kvantu, gan klasiskajas
sist€émas [2], kas dod iesp€ju pétit sakaribas starp kvantu haosu un kodola formas fazu
parejam.

STUDY OF NUCLEAR PHASE TRANSITIONS EMPLOYING PERES
LATTICES METHOD

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

Quantum chaos calculations are performed in the framework of interacting boson
model (IBM-1) in the U(5) limit for the fixed boson number N={4,16} and spin
L={0,8} values. Obtained IBM-1 spectra are presented employing Peres method of
lattices [1]. Ordered (disordered) lattices are indications of the regularity (chaos) in
both quantum and classical systems [2], which allows one to study the relationships
between quantum chaos and nuclear shape phase transitions.

[1] Asher Peres. Quantum Theory: Concepts and Methods. (Kluwer Academic
Publishers, 2002), pp.332-372.

[2] Michal Macek, Pavel Stransky, Pavel Cejnar. Peres lattices in nuclear structure.
arXiv:0810.2949v2 [nucl-th] (2008).
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ORGANISKO MATERIALU OPTISKO IPASIBU PETISANA
UV LAZERU IETEKME

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

Eksperimenta pamata ir dazadu organisko savienojumu struktiiras izmainas
pétisana. Sis izmainas rodas apstarojot materialus ar ultravioleta diapazona lazeriem,
kas, savukart, ietekm& materialu optiskas 1pasibas.

Ka vienu no p&tamiem materialiem izmanto spiropiranu, kura ir novérojamas
izmainas cis- un trans- izomérija lazera starojuma ietekmé&. Materials tiek riipigi
sagatavots, uznests uz kvarca stikla virsmas, ta transmisijas spektrs uznemts ar
spektrometru un apstradats ar datora palidzibu. Eksperimenta laika izveidoto paraugu
apgaismo izmantojot gan impulsa, gan nepartraukta starojuma UV lazerus ar dazadam
jaudam. P&c apgaismoSanas, materiala transmisijas spektrs tiek atkartoti uznemts un
no iegltajiem rezultatiem secina par ta struktiiras izmainam. Pieturoties pie noteiktas
ekspozicijas, var iegtt likumsakaribas starp dazadu lazera vilpu garumu un dazadu
materialu iesp&jam ietekmét §1s izmainas.

THE STUDY OF ORGANIC MATERIALS AND THEIR OPTICAL
PROPERTIES WITH UV LASERS

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

The essence of the experiment lies in the study of structural changes in a
variety of organic compounds. These changes occur when materials are exposed to the
ultraviolet spectrum lasers, and that, in turn, affects the optical properties of materials.

Spiropyran is used as one of those materials to observe changes in cis-trans
isomerism. The substance is carefully prepared, attached to the surface of the quartz
glass. The transmission spectrum of this substance is processed by a spectrometer and
saved to a computer. During the experiment the prepared sample is exposed either to
pulse or continuous radiation with a variety of capacities. Re-processing the
transmission spectrum after the exposure allows us to make conclusions on structural
changes. Sticking to the constant exposition can lead to some interesting patterns on
how to influence those changes using different laser wavelengths and special
materials.
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LIELA PERIODA DIFRAKCIJAS REZGU IERAKSTS UN IZPETE
AMORFOS HALKOGENIDOS.

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

Fazu pargjas starp kristalu-amorfu un amorfu-kristalu fazém joprojam nav lidz
galam izpétitas. Tad€] fundamentali petijumi saistiti ar struktiiru izmainam amorfos
materialos rada zinatniekiem lielu interesi. No otras puses koherentas gaismas
mijiedarbiba ar dazadam vielam var novest pie jauniem lazera pielietojuma veidiem.

Optiski ierosinatas izmainas amorfos halkogenidos tiek pétitas. Atkariba no
gaismas polarizacijas, intensitates gradienta un vilpa garuma tiek parbaudita. Ir
iesp&jams, ka masu transports dielektroforezes rezultata ari spéle savu lomu. Lai
savaktu péc iespgjas vairak informacijas labakai iesaistito procesu saprasanai, lidzigi
eksperimenti tika veikti ar Skidram vielam.

LARGE PERIOD DIFRACTION GRATING RECORDING AND STUDY
IN CHALCOGENIDES

V.Duboviks, J.Teteris
Institute of Solid State Physics, University of Latvia

Mechanisms involved into amorphous-crystalline, crystalline-amorphous
phase transitions are still largely unknown. Therefore fundamental researches of
structural changes in amorphous materials are of interest to scientists. On the other
hand studies on coherent light interaction with matter can lead to new ways of laser
light application.

Optically induced changes in amorphous chalcogenides are under
investigation. Dependence on light polarization, intensity gradient and optical
wavelength is being studied. Mass transport as a result of dielectrophoresis is believed
to be involved. In order to gain better understanding of nature of changes similar
experiments with liquids were carried out.
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OPTISKAIS IERAKSTS As-S-Se SISTEMA

M.Vdovicenko, J.Teteris
Latvijas Universitates Cietvielu fizikas institiits
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MODIFICETAS SARMU NIOBATU BEZSVINA KERAMIKAS
DIELEKTRISKAS UN PJEZOELEKTRISKAS IPASIBAS

M.Dambekalne, M.Antonova, A.Kalvane, M.Livins$, I.Smeltere
Latvijas Universitates Cietvielu fizikas institiits

(Ko.sNag 5)(Nb; xSbx)O3+0.5mol.%MnO, (x=0+0.10) bezsvina pjezokeramika tika
izgatavota ar tradicionalo keramikas tehnologiju. Visu sastavu optimala sakep$anas
temperatiira atrodas intervala 1100°+1140°C. Keramikas sakepSana notick Saura
temperatiiru intervala, un blivums butiski samazinas, sakepS$anas temperatirai
nedaudz novirzoties no optimalas temperattiras. Tada pati tendence novérojama ari
dielektriskajam un pjezoipasibam. MnO, darbojas ka keramikas sakepSanu veicinosa
piedeva un efektigi uzlabo keramikas sablivéSanos. Paraugu blivums pieaug no 4.26
g/c:m3 (94% no teoretiska blivuma) nemodific€tam (Ko sNays)NbOs Iidz 4.40 g/cm3
(97% no teorétiska blivuma) ar MnO,/Sb>" modificétai keramikai.

Salidzinot nemodificéto (Ko sNays)NbO; ar MnO,/Sb>" modificéto keramiku,
noverojams ieverojams dielektriskas caurlaidibas, pjezoelektriska koeficienta di3, ka
ar planara k, un biezuma k; saites koeficientu paaugstinaSanas: ¢ veértibas T. punkta
picaug no 6000 [(KosNags)NbO;s] lidz 12400 (x=0.04), d33=92+192 pC/N,
k,=0.32+0.46, k=0.34+0.48.

DIELECTRIC AND PIEZOELECTRIC PROPERTIES OF MODIFIED LEAD
FREE CERAMICS OF ALKALINE NIOBATES

M.Dambekalne, M.Antonova, A.Kalvane, M.Livins, I.Smeltere
Institute of Solid State Physics, University of Latvia,

Lead-free piezoelectric ceramics (KosNags)(Nb;xSby)O3+0.5mol.%MnQO,, where
x=0+0.10, with single phase structure and rhombohedral symmetry at room
temperature were prepared by conventional ceramic technology. The optimal sintering
temperatures of compositions were within 1100° — 1140°C. It has been found that
sintering densification occurs within a narrow temperature range, and the density
decreases apparently when the sintering temperature slightly exceeds optimal one.
The same tendency was observed in case of dielectric and piezoelectric properties.
MnO; functions as a sintering aid and effectively improves the densification. The
samples reached density from 4.26g/cm’® (94.0% of theoretical density) for undoped
(Ko.sNags)NbOs to 4.40 g/cm3 (97% of TD) for Mn/ Sb>* co-doped ceramics.

Compared with undoped (K¢ sNays)NbOs, the co-effects of MnO, doping and
Sb>" substitution for Nb>* lead to significant improvement in the dielectric
permittivity, piezoelectric charge coefficient d33 as well as planar k, and thickness k;
coupling coefficients: ¢ at the T, increased from 6000 [(KosNags)NbOs] to 12400
(x=0.04), d33 =92 + 192pC/N, k,= 0.32+ 0.46 k, = 0.34 + 0.48.
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UDENRAZA TRANSPORTA ATTISTIBA

L. Grinberga
Latvijas Universitates Cietvielu Fizikas institits

Latvijas Republikas Ekonomikas ministrijas izstradataja dokumenta
‘Energétikas attistibas pamatnostadnes 2007. — 2016. gadam’ ka viens no
attistamajiem un atbalstamajiem virzieniem zinatn€ ir minéts — ‘fidenraza razoSanas,
uzglabasanas, transporta un izmantoSanas iespjas un pamatojums Latvija’. Biezi
tdenradis tiek uzskatits ka nakotnes ‘degviela’ nakotnes transportam. Tomér — vai
viss jaunais ir labi aizmirsts vecais?

Vestures faktos tiek minéts, ka 1766. gada H. KevendiSs atklaj tidenraza gazi
ka atsevisku substanci. Nieka 41 gadu velak SveicieSu konstruktors F.I. de Rivazs (de
Rivaz) izveido pirmo iekSdedzes dzingju, kas darbojas ‘iekS’ pirma tidenraza auto!
Pirmaja eksperimentalaja prototipa tiek izmantots saspiestas tidenraza gazes balons un
Volta Siina gazes aizdedzinasanai. Lidz 21. gadsimta sakumam tidenraza
autoriipniecibas attistiba ir bijusi uz iznicibas robezas, lidz sasniegusi uzplaukumu
pédgjo gadu laika.

Izskir divus tdenraza transporta veidus, vieni energiju iegiist tdenradi
sadedzinot iekSdedzes dzingja, otri, izmantojot kurinama elementu. Laika gaita ir
attistiti abi varianti, pieméram, 1979. gada Rigas autotransporta fabrika demonstré
mikroautobusu RAF-Kvants ar tdenraza iekSdedzes dzingju, bet pirmais 15 kW
kurinama elementu traktors, tika darbinats 1959. Gada Milvoki, ASV.

Patlaban vairak tiek attistitas hibridas tehnologijas, kur idenraza izmantoSanu
apvieno ar akumulatoriem vai ar dabasgazi. Kura tehnologija nems virsroku, un vai
tdenraza transports biis nakotnes transports, to radis laiks un nepiecieSamiba.

DEVELOPMENT OF HYDROGEN TRANSPORT

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

Often in the media, public talks and scientific conferences hydrogen is
considered as a fuel of future for transport of future. Are the new hydrogen
technologies and transport really a ‘new’ or just well forgotten ‘old’?

In historical facts is mentioned that English chemist and physicist H.
Cavendish is the first one that recognized hydrogen gas as a distinct substance. Just 41
years later F. I. de Rivaz of Switzerland designed the first internal combustion engine
that ran inside the first hydrogen automobile. In this experimental prototype
compressed hydrogen gas was stored in a balloon and it had an electrical Volta cell
ignition.

Until 21% century hydrogen vehicles grew by leaps and bounds up to
prosperity and rapid development nowadays.
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UDENRAZA IZMANTOSANA IEKSDEDZES DZINEJOS - SADEGSANAS
OPTIMIZACIJA UN PROCESA APRAKSTS

I. Dirba', M. Vanags®, J. Kleperis®
1 — Latvijas Universitates Fizikas un matemdtikas fakultate
2 - Latvijas Universitates Cietvielu fizikas institiits

Autotransporta raditais piesarnojums ir izjiitams visas pasaules lielajas
pilsétas, arT Riga. Automasinu iekSdedzes dzingjos tiek sadedzinati ogludenrazi
(benzins, dizeldegviela, biodegviela), un izplides gazeés nonak degSanas produkti —
tvana gaze (CO), slapekla oksidi (NOy), kvépi (elementarais ogleklis C), nesadegusi
ogliidenrazi. Katalizatori izpiit€jos parvers tvana gazi par cilvékiem nekaitigo CO,
kas nokliistot atmosfeéra veicina siltumnicas efektu. Slapekla oksidus dizeldzingju
izpludes gazes cenSas samazinat, smidzinot izpitéja urinvielas tidens Skidumu, kas
karstuma parversas par amonjaku un oglskabo gazi; amonjaks reduce slapekla oksidus
lidz N, (SCR katalizes cikls), bet gaisa aiziet vél vairak CO,. Tikai izmainot iepliides
gaisu (bagatinot to ar skabekli), un aizvietojot uz oglidenraziem bazetas degvielas ar
tdenradi, iesp&jams iekSdedzes dzingjus padarit tirakus.

Miusu darba analizéts, ka tidenraza piedeva ietekmé degvielas sadegSanu
dzingja. Udenradis stehiometriskd proporcija ar skabekli ir lieliska degviela, kuras
siltumsp€ja vismaz tris reizes lielaka ka benzinam (uz svara vienibu). Veikti
eksperimenti gan ar gazveida udenraza, gan elektrolizes gazu padevi (kopa ar
degvielu) iekSdedzes dzingja. Mainot aizdedzes apsteidzes lenki, lambda zondes
radijumus, gaisa plismas méritaja stavokli, veikta optimizacija tidenraza degvielas
piedevai dzingja.

HYDROGEN USAGE IN AN INTERNAL COMBUSTIO ENGINES —
DESCRIPTION AND OPTIMISATION OF BURNING

I. Dirba', M. Vanagsz, J. Kleperis2
1 — Faculty of Physics and Mathematics, University of Latvia
2 - Institute of Solid State Physics, University of Latvia

Traffic caused pollution is serious problem in largest world cities, Riga (Latvia)
including. During burning fossil fuels in an internal combustion engine, carbon monoxide and
dioxide, nitrogen oxides and un-burned hydrocarbons are formed. Car producers are
combating with sequence — exhaust gases, using expensive catalysts, special additives (SCR
cycle) etc, but our idea is to improve intake air and fuel to decrease exhausts during burning
fossil fuels in internal combustion engines.

Hydrogen is added to fuel, using gas from balloon. Hydrogen is excellent fuel with
highest heating value three times exceeding gasoline. Nevertheless it is important to make
intake air rich with oxygen, when hydrogen is added to fuel. In such a case smaller nitrogen
from air is participating in burning process, and smaller is concentration of nitrogen oxides in
exhausts. Hydrogen addition to fuel in his part is decreasing the volume of hydrocarbons to be
burnt, therefore are smaller concentrations of carbon oxides and unburned hydrocarbons in
exhausts.

We performed experiments with hydrogen from electrolysis and from balloon in
different conditions — changing ignition angle, outputs from lambda probe and air flow
indicator.
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ELEKTRISKAS AUTOMASINAS NOBRAUKUMA NOVERTEJUMS
IZMANTOJOT DAZADUS ELEKTROENERGIJAS AVOTUS UN TO
KOMBINACIJU

K. Dambisl, A. Sokolovsz, J. Kleperis1
1 - Latvijas Universitates Cietvielu fizikas institits
2 — Rigas Tehniskas universitates Industrialas elektronikas un energétikas institiits

Elektriskas automasinas tika raditas jau 19. gadsimta, bet to plasaku izplatibu
kav€ja tehniskas problémas (tolaik neliela akumulatoru ietilpiba un lielais svars —
pirmie akumulatori automasinas svéra pat 500 kg) un pilniba partrauca naftas
degvielas uzvaras gajiens. Otru elpu elektriskas automasSinas ieguva 20. gadsimta
beigas, un, parvarot dazadus Skérslus, tas paliek arvien popularakas ka nulles emisiju
transportlidzekli, kas seviski piemeroti lielpils€étam. Vietam pat ir speciali noteikumi
(piemeram, ASV Kalifornijas Stata), ka autotirgotajiem janodroSina, lai katru gadu
noteikts procents (10%) no pardotajam automaSinam atbilstu ZEV (Zero Emission
Vehicle — nulles emisiju auto) standartam.

Elektriskas automa$inas var izmantot dazadus energijas avotus -
akumulatorus, degsiinas, superkondensatorus, saules baterijas, ka art to kombinacijas.
Praksé pielietojumu iegtst ar1 hibrid-automasinas, kuram ir gan elektriskie, gan
iekSdedzes dzingji. Miisu darba apskatiti dazadi Sodien pieejamie elektroenergijas
avoti, raksturota to energijas ietilpiba un darba muzs. Veikts maksimala automasinas
nobraukuma novertgjums, izmantojot dazadus energijas avotus, gan pa vienam, gan
kombinacijas.

ESTIMATION OF DRIVING DISTANCE FOR ELECTRIC CARS USING
DIFFERENT POWER SOURCES AND THEIR COMBINATIONS

K. Dambisl, A. Sokolovsz, J. Kleperis1
1 — Institute of Solid State Physics, University of Latvia
2 — Institute of Industrial Electronics and Energetics, Riga Technical University

The electric cars appeared in the 19th century just like motor cars, but they
failed to become popular due to many technical and practical reasons. For example,
the battery was very heavy, stored little energy and took too much time to recharge
(first batteries for electric vehicles made by General Motors weighted 500 kg). As a
result, electric cars received far less development than motor cars. Next generation of
electric vehicles appeared on the end of 20" century as ZEV (Zero Emission Vehicle).
There are also special regulations, for example, in California State, promoting the
market of electric vehicles (at least 10% from all sold cars must coincided ZEV
standard).

Different power sources can be used for electrical vehicles — batteries,
supercapacitors, fuel cells, solar PV panels and their combination. There are available
on market also hybrid cars — combination of electric cars with internal combustion
engines. We classified different power sources for stored energy and other parameters,
and estimated possible driving distances for different power sources and their
combinations.
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KURINAMA ELEMENTA SLODZES PETIJUMI UN OPTIMIZACIJA
ELEKTRISKAJAI AUTOMASINAI

G. Narvaiss', A. Purvips?, J. Kleperis1
1 - Latvijas Universitates Cietvielu fizikas institits
2 — Rigas Tehniskas universitates Industrialas elektronikas un energétikas institiits

Viens no videi draudzigako automaSinu veidiem ir kurinama elementu
(degsiinas) elektriskais auto. KopS 1990ajiem gadiem pétnieki un inZenieri visa
pasaulé strada pie degSinu tehnologiju pielietojumiem autotransporta. Pasaules
vadosas auto industrijas kompanijas jau demonstré dazadu iidenraza automasinu
risinajumus. Elektriska motora automasinam nav vajadziga parnesumu sist€éma, ari
atpakalgaitu viegli realizet, tikai mainot vadibas sprieguma polaritati. DegStina tiek
izmantota gan motora slodzes baroSanai, gan akumulatora ladésanai. Tad€] svarigi ir
pétijumi par mainigas slodzes ietekmi uz degsiinas darbibu.

Misu darba pétijumiem izmantots pastaisits elektriskds masinas makets uz
kartinga bazes, izmantojot 1.2 kW Ballard Nexa degSunu, 800 W Iidzstravas
elektromotoru, divus 12 V, 40 Ah akumulatorus un 5 litru tUdepraza balonu
(sakotngjais spiediens 200 bari). Petita degvielas Stinas efektivitate atkariba no slodzes
lieluma un vienmériguma. Atrasts, ka optimalai degvielas Stnas darbibai vislabaka ir
vienmériga slodze ar 30-50% jaudu no maksimalas, tad arT idenraza gazes paterins ir
mazaks.

POWER LOAD AND OPTIMISATION FROM FUEL CELL
IN ELECTRIC CAR

G. Narvaiss', A. Purvins?, J. Kleperis1
1 — Institute of Solid State Physics, University of Latvia,
2 — Institute of Industrial Electronics and Energetics, Riga Technical University

The fuel cell vehicles offer the best options for sustainable vehicle propulsion. Since
the 1990s, researchers and engineers around the entire world have been working
toward practical implementations of fuel cell technologies. DaimlerChrysler, General
Motors, Toyota and other largest vehicle companies have developed and demonstrated
hydrogen and fuel cell technology for automotive applications. All electric vehicles
do not need a transmission. The flat torque characteristic of electric motor eliminates
the need for gearing. Reverse gear is also saved because it can be simulated by
reversing the polarity of the motor input. Fuel cell can be used to load DC motor
directly only in case of low power. Therefore it is important to make researches the
dependence of efficiency of fuel cell from the load.

For researches we used self made prototype electric car based on go-kart
racing frame, equipped with 1.2 kW Ballard Nexa fuel cell, DC motor with power 800
W, two accumulators 12 V, 40 Ah, and hydrogen tank (compressed gas 200 bars, 5
litres). Efficiency of fuel cell was determined at different loads and times. It was
found that optimal working regime for fuel cell is reduced power (no more as 30-50%
from maximal). Also hydrogen gas consumption in such conditions is lower.
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SAULES ENERGIJAS IEGUSANAS UN UZKRASANAS IESPEJAS LATVIJA
IZMANTOJOT FOTOVOLTAISKOS ELEMENTUS

J. Blams, M. Vanags, J. Kleperis
Latvijas Universitates Cietvielu fizikas institiits

Jau apgiito atjaunojamo energijas resursu joma Latvija ir viena no pirmajam
vietam starp Eiropas Savienibas valstim, kas panakts galvenokart uz Daugavas
kaskades lielo hidroelektrostaciju rékina. Tomér kopgjais elektroenergijas patérins
Latvija ir ar deficitu, tade] jamekle iesp€jas paplasinat saules, v€ja un biomasas
resursu dalu elektrogeneracijas joma. Saules, v€ja un Gdens resursi Latvija ir pieejami
gan ar sezonalu, gan izteikti nenoteiktu raksturu, un elektroenergijas uzkrasana ir
nakosais butiskais jautajums, kas jarisina Latvijas energétikiem.

Izmantojot vairaku gadu saules starojuma meérjjumus Latvija, ka arm1 ES
Apvienota Energijas pétijumu centra (Pettena, Niderlande) publicétos materialus,
musu darba analizétas elektroenergijas iegliSanas un uzkraSanas iesp&jas no saules
Latvija. Apkopota informacija par esoSajiem saules energijas resursu noverté§jumiem
Latvija un Eiropas valstu planiem un sasniegumiem saules energijas izmantoSana.
Analiz€ti un salidzinati dazadi elektroenergijas uzkrasanas veidi un to piemérojamiba
Latvijas apstakliem. Secinats, ka viens no perspektivakiem energijas uzkrasanas
veidiem Latvija var€tu biit balstits uz tdenraza ekonomiku, kur tidenradis tiek iegiits
no atjaunojamo energoresursu generétas elektribas vai tie$a cela no atjaunojamiem
resursiem.

ENERGY PRODUCTION AND STORAGE FACILITIES FROM SOLAR PV
MODULES IN LATVIA

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

Three large hydro-electro power stations on River Daugava are producing
more than 34% of all electricity, and this is why Latvia is between first European
States counting installed renewable resources. Nevertheless, electricity consumption
in Latvia exceeds our production capabilities nowadays, and reserves must be look
from Wind, Solar and Biomass resources. Solar, Wind and Hydro resources in Latvia
are with characteristic seasonal or nondescript character, therefore energy storage is
important problem to be solved by Latvian power industry specialists.

Solar energy resources and storage possibilities are analyzed in our work from
meteorological data collected in Latvia, as well as materials from EC Joint Energy
Research Centre (Petten, Nederland). Summary is made from previous reviews on
solar energy resources in Latvia, and different energy storage methods are compared
and their applicability to Latvia analyzed. Conclusion is made, that hydrogen
economy would be most benefit for Latvia, if hydrogen is produced using electricity
from renewables or directly from them.
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ADAPTIVA OPTIKA REDZES ZINATNE — HIPERASUMA PETIJUMI ACI AR
KORIGETAM AUGSTAKO KARTU ABERACIJAM

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

Acs, tapat ka jebkuras optiskas sist€mas kvalitati pazemina aberaciju klatbiitne. Act optiskas
kvalitates pazeminaSanas ir neizb&gami saistita ar redzes funkciju pasliktinasanos. Par to
liecina daudzos adaptivas optikas petijumos iegiitie rezultati — p&c augstako kartu aberaciju
izkorigesanas, butiski uzlabojas redzes asums, kontrastjttiba u.c. [1,2]. Miisu pétijuma mérkis
ir noskaidrot loti specifiskas redzes funkcijas — hiperasuma — raksturlielumus aci ar korigétam
un nekorigétam augstako kartu aberacijam. Hiperasums ir saistits ar redzes sp&ju konstatet
liniju lauzumus redzes ainas. M@s izvirzam hipotézi, ka, izkorig€jot acs augstako kartu
aberacijas, hiperasums pazeminas, t.i., lielakais hiperasums novérojams aci ar nelielam
augstako kartu aberacijam.

Aberaciju mérisanai un korigésanai tiek izmantota nedaudz parveidota att€la redzama optiska
sistéma, kuras galvenie komponenti ir Saka-Hartmana vilpu frontes sensors un 24 kanalu
deform&jams spogulis ar pjezo aktuatotiem.

ADAPTIVE OPTICS IN VISION SCIENCE - RESEARCH OF HYPERACUITY IN
AN EYE WITH CORRECTED HIGHER ORDER ABERRATIONS

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

The optical quality of an eye is lowered by presence of optical aberrations as it is true for any
optical system. In the eye degraded optical quality of the image is necessarilty related to
deteriorated visual functions. It is confirmed by a lot of research papers — after correcting
higher order aberrations, there is a signifficant increase in visual acuity, contrast sensitivity
etc. [1,2]. The aim of our work is to explore characteristics of a very specific visual function —
hyperacuity in an eye with uncorrected and corrected higher order aberrations. Hyperacuity is
related to the ability of visual system to detect breaks of contours in visual scenes. We
hypothesize that by correcting higher order aberrations hyperacuity is lowered, i.e., it reaches
the maximal value when tiny amount of aberrations are present in the eye.

For measuring and correcting higher order aberrations a slightly modified optical layout
shown in the figure is used. Main components are a Shack-Hartmann wavefront sensor and
24-channel deformable mirror with piezo actuators.
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1. J. Liang, D. R. Williams, and D. T. Miller, ‘‘Supernormal vision and high-resolution retinal imaging through adaptive
optics,”” J. Opt. Soc. Am. A 14, 2884-2892 (1997).

2. Yoon G.Y., & Williams DR, (2002). Visual performance after correcting the monochromatic and chromatic
aberrations of the eye. Journal of the Optical Society of America A, 19(2), 266-275.

48



KARSU DATU IEVADA PULTS

E.Garkajs, I.Gvardina, A.Kristins§
Latvijas Universitates Cietvielu fizikas institiits

Visam datorizétam piekluves sisttmam, kuras izmanto Proxy kartes, ir
nepiecieSama pults karSu datu ievadam. Rupnieciski razotiem Proxy karSu lasitajiem
ar dazadiem informacijas apmainas protokoliem parasti nav informacijas glabasanas
bufera, kuru var nolasit péc pieprasijuma. Tapéc tadus nolasitajus, pat tad, ja tie
atbalsta RS232 datu apmainas protokolu, nevar izmantot datu ievada pults vieta.
Izmantojot modernus maza izméra karSu lasitaju modulus LRI125K-W un AVR
mikrokontrolierus var radit kompaktas karSu lasitaju pultis ar visam konkrétajai
situacijai nepiecieSamajam funkcijam. Izmantojot mikrokontrolieri AT90USB162
var izveidot labu pulti ar USB portu, kas loti butiski, jo modernajiem datoriem
RS232 portu parasti vairs nav.

UNIT FOR PROXY CARD DATA INPUT

E.Garkajs, I.Gvardina, A.Kristins
Institute of Solid State Physics, University of Latvia

For all of computerized access control systems, based on Proxy cards, it’s
necessary to use a terminal for the card data input. Industry produces many types of
Proxy card readers, which support various data exchange protocols, but they, as a rule,
transfer the read card data at once, not by inquiry from PC. Therefore, even if reader
supports RS232 data exchange protocol, we can’t use it as a card data input terminal.
Using modern compact size Proxy card reader LR125K-W module in the complex
with the AVR microcontroller, it’s possible to develop a compact size card data input
terminal that provides all necessary functionality, depending on the specific task. On
basis of the AT90USB162 microcontroller it’s possible to develop good enough card
data input terminal that supports the USB interface. That’s very important, because
the most of the modern computers, as a rule, don’t support RS232 interface.
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TROKSNA GENERATORA IZVELE RADIOSISTEMU SIGNALU
APSTRADES CIPARU MODELESANAI

A.Zelenkovs, S.Zelenkovs
Latvijas Universitates Cietvielu fizikas institiits

Radiosistemas ka dabisks gadijuma faktors, kurs traucé drosSu uztverSanu, ir aditivie
troksni. Datormodelgjot signalu optimalu apstradi radiosistémas, derigajam signalam parasti
ka gadijuma trauc€jumus pievieno normaliz€tu (vai Gausa) troksni ar nulles vid€jo vertibu un
dispersiju vienadu ar 1 (N (0,1)), atbilstosi dotajai attiecibai signals/troksnis. Sadu troksni
generé gadijuma skaitlu generators. Skaitlu N (0,1) iegGisanai no vienmériga sadalijjuma var
izmantot dazadas metodes.

Vienkarsaka un izplatitaka metode balstas uz gadijuma skaitlu summas sadalifjuma
statistiskajam robezveértibam, kura vispargja forma pazistama ka centrala robezu teoréma.
Tomer §1 metode ir relativi Ieéna. Cita, atraka metode, kuru més izmantojam, ir Boksa-Millera
metode [1]. ST metode ir precizaka neka uz centralas robezu teorémas balstita. Tika pielietota
ar1 tre$a, ta saucama piramidu metode (TThe Ziggurat Method for Generating Random
Variables), kuras autori ir Marsaglia un Tsangs [2].

Signalu datormodel&Sanas rezultata mes ieguvam histogrammas un izpé&tijjam
apskatito metozu robeziesp&jas Gausa trokSnu generéSana ar mérki noteikt binaro datu
parraides radiosisttmu trokSnu noturibu, ja informacija tiek parraidita ar savstarpgji
invertétiem signaliem pa simetriskiem kanaliem ar starpsimbolu interferenci (tika izmantota
maksimalas varbitibas virknes detekt€Sana saskana ar Viterbija algoritmu [3]).

CHOICE OF NOISE GENERATOR IN DIGITAL MODELLING OF
RADIOSYSTEM SIGNAL PROCESSING

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

The additive noise is the main factor of unreliable data signal receiving in
radiosystems. Therefore, useful signals usually are added by random interference in model-
based signal processing. The interference shape represents like common (or Gaussian) noise
with zero average value and dispersion equals to 1 (N (0,1)) on the base of given
signal/noise ratio (SNR) value. Such noise could be genereated by random-number generator
(randomizer). We could use different methods to get necessary N (0, 1) from equidistributed
numbers.

The most common and easiest method is based on limit statistical laws of variate sum,
which are grouped under the name of the central limit theorem. However, this method is very
slow. Another method (The Box-Muller Method) [1], which we have used, is faster. This
Method is more accurate in comparison with methods based on the central limit theorem.
TThe Ziggurat Method for Generating Random Variables (by Marsaglia and Tsang) [2] is one
more method which we have used in our work.

The results, which we have got by modeling of signal processing, include histograms
and maximum posibilities of represented methods of Gaussian noise generating with the
purpose of interference immunity detection in radio systems with binary data transfer by
antipodal signals in symmetric channels with intersymbol interference (is used Maximum-
Likelihood Sequence Viterbi Detection [3]).

1. Hx.Dopcaiit, M. ManbkosibM. MalllMHHBIE METO/Ibl MATEMAaTHYECKUX BbIYMCIEHUH. —M.: Mup, 1980. — 280c.

2. Marsaglia, George and Tsang, Wai Wan.The Ziggurat Method for Generating Random Variables. Journal of
Statistical Software, Volume 5, 2000, Issue 8, http://www.jstatsoft.org/v05/i08/ziggurat.pdf

3. Proakis, John G. and Salehi Masoud. Fundamentals of Communications Systems. — Upper Saddle River, New Jersey:
Pearson Education, Inc., Pearson Prentice Hall, 2005.- 858 p.
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TRISDIMENSIONALS AUTOMATIZETS AEROTECH
GALDINS ENSEMBLE MP

O.Balcers
Latvijas Universitates Cietvielu fizikas institiits

Trisdimensionals automatizéts Aerotech galdinS Ensemble MP ir augstas
veiktsp€jas ierice piemérota optiskam ierakstam. Ensemble MP piedava paredzamu
izpildi, autoidentifikaciju un &rtu darbu ar programnodro$inajumu.

Ensemble Basics programméSanas valoda ir Iidziga Microsoft Visual Basics.
Programmas rindas, kuras apraksta kustibu (parvietoSanas attalumu, atrumu, kustibas
veidu) un citas vadibas komandas, tiek ierakstitas ka programmas datnes (faili) un
kompilétas. Kompiléto programmu izpilda viena no cetriem Ensemble laika
intervaliem (slof). Sobrid notiek eksperimentalas iekartas izveide un eksperimenta
automatizacija.

THREE DIMENSIONAL AEROTECH ENSEMBLE MP
NETWORKED DIGITAL DRIVE

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

Aerotech’s Ensemble MP networked digital drive is a high performance
discrete drive. The Ensemble MP series provides deterministic behavior, auto-
identification and easy software setup.

Programing Language Basics Ensemble programs are similar to Microsoft
Visual Basics. Lines of codes containing motion (distance, speed, motion pattern) and
other commands are written into program files and compiled with the compiler. The
compiled code is transferred into one of the task slots in the Ensemble and scheduled
for execution. At the moment experimental system is being set up and experiment’s
automatisation.
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STRUKTURA UN FAZU PAREJAS



BaZrO;, SrTiO3, BaTiO;, PbTiO3; UN CaTiO; (001) UN (011) VIRSMU
MIKROSTRUKTURU APREKINI NO PIRMAJIEM PRINCIPIEM

R.Eglitis
Latvijas Unversitates Cietvielu Fizikas Institiits

Es veicu BaZrO; un ATiO; (A=Sr, Ba, Pb, un Ca) perovskitu (001) un (011) virsmu
relaksacijas un burzijuma aprékinus izmantojot hibrida B3PW aprakstu prieks
apmainas un korrelacijas mijiedarbibas. Perovskitu (001) virsmu gadijuma, virmas
AO slanis relaksé uz leju visiem pieciem materialiem, bet taj pat laika visi otra slana
atomi abiem (001) sk&luma veidiem relaksé uz augsu. Visas (001) virsmu energijas
AO un TiO; (ZrO;) sk€lumiem ir savstarpgji salidzinami lielumi visiem pieciem
kristaliem. Perovskitu (011) virsmu gadijuma es apliikoju virsmas Skeltas ar TiO
(ZrO) slani, A slani un O slani. Virsmu energijas BaZrOs, SrTiO;, BaTiOs, PbTiO; un
CaTiO; (011) virsmu visiem sk&lumiem ir ievérojami lielakas neka So pasSu materialu
(001) virsmam. Es paregoju ievérojumu Ti-O (Zr-O) kimiskas saites kovalences
picaugumu pie (011) virsmam salidzinajuma ar So pasu materialu (001) virsmam un
tilpumiem.

Literatira:

1. R. I. Eglitis, J. Phys.: Condens. Matter 19, 356004 (2007).

2. R. 1. Eglitis and D. Vanderbilt, Phys. Rev. B 76, 155439 (2007).

3. R. L. Eglitis and D. Vanderbilt, Phys. Rev. B 77, 195408 (2008).

4. R. I. Eglitis and D. Vanderbilt, Phys. Rev. B 78, 155420 (2008).

FIRST-PRINCIPLES CALCULATIONS OF BaZrOs, SrTiOs3, BaTiO3, PbTiO3,
CaTiO; (001) AND (011) SURFACE MICROSTRUCTURES

R.Eglitis
Institute of Solid State Physics, University of Latvia

I present results of calculations of surface relaxations and rumplings for the (001) and
(011) surfaces of BaZrO; and ATiO; perovskites (A=Sr, Ba, Pb, and Ca) using a
hybrid B3PW description of exchange and correlation. In the former case, the surface
AO layer is found to relax inward for all five materials, while outward relaxations of
all atoms in the second layer are found for both kinds of (001) terminations. The (001)
surface energies of AO, TiO, and ZrO, terminations are found to be comparable with
each other for all five materials. For (011) surfaces, I consider terminations on a TiO
(ZrO) layer, an A layer, or an O layer. The surface energies for BaZrOs, SrTiOs,
BaTiOs;, PbTiO; and CaTiO; (011) surfaces for all terminations are considerably
larger than for (001) surfaces. I predict a considerable increase in the Ti-O (Zr-O)
chemical bond covalency near the (011) surfaces as compared to both the bulk and the
(001) surfaces.

References:

1. R. I. Eglitis, J. Phys.: Condens. Matter 19, 356004 (2007).

2. R. I. Eglitis and D. Vanderbilt, Phys. Rev. B 76, 155439 (2007).
3. R. L. Eglitis and D. Vanderbilt, Phys. Rev. B 77, 195408 (2008).
4. R. 1. Eglitis and D. Vanderbilt, Phys. Rev. B 78, 155420 (2008).
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MOLEKULARA SKABEKLA HEMOSORBCIJA UZ
URANA NITRIDA (001) VIRSMAS

D. Bokarovs, J. Zukovskis,J. Kotomins
Latvijas Universitates Cietvielu fizikas institits

Urana mononitrids (UN), metalisks materials ar NaCl struktiru, ir daudzsoloss
materials jaunajiem IV paaudzes kodolu reaktoriem [1]. Urana nitridam piemit
zinamas priekSrocibas, salidzinot ar tradicionalo UO,-tipa degvielu (pieméram,
augstaka termiska vaditsp&ja un augstaks metala blivums). Tacu viena no nitrida
degvielas raksturigam problémam ir atra oksidacija atmosféras skabekla iedarbiba.
Saja referata tick prezentéti un skaidroti uz UN virsmas absorbéto skabekla atomu un
molekulu DFT-GGA aprékinu rezultati. Skabekla mijiedarbibu ar virsmu norada uz
stipru hemosorbciju, kas ir tipiska metaliskam virsmam. SalidzinoSie DFT GGA un
LCAO aprekinu rezultati (LCAO aprékinus veica prof. R. Evarestova grupa no
Sanktpéterburgas Valsts Universitates) demonstré lielisku sakritibu [2].

Mes paradam, ka paraleli UN substrata virsmai orientetas skabekla molekulas
disociacija var notikt div€jadi (i) spontani, ja molekulas centrs atrodas virs N jona vai
iedobuma pozicijas starp U atomiem, (ii) ar energétiskas barjeras parvaré$anu, ja
molekula atrodas virs U atoma. Sie rezultati izskaidro UN atro oksidaciju gaisa.

CHEMISORPTION OF A MOLECULAR OXYGEN
ON THE UN (001) SURFACE

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

The uranium mononitride (UN), which possesses a NaCl structure and metallic nature,
is an advanced material for the non-oxide nuclear fuel considered as a promising
candidate for use in Generation-IV fast nuclear reactors [1]. UN reveals several
advantages over a traditional UO,—type fuel (e.g., higher thermal conductivity and
metal density). However, one of important problems is unwanted effective oxidation
of UN in a contact with air oxygen.

The results of DFT-GGA calculations on oxygen atoms and molecules adsorbed upon
the (001) surface are presented and discussed. The results obtained for oxygen
interaction with UN surfaces demonstrate strong chemisorption typical for metallic
surfaces. A comparison of the DFT GGA with LCAO calculations performed by Prof.
R.A. Evarestov group (St. Petersburg State University) shows the excellent agreement
[2].

We demonstrate that O, molecules oriented parallel to the UN substrate can dissociate
either (i) spontaneously, when the molecule center lies above the surface hollow site
or atop N ion, or (i7) with the activation barrier, when a molecule sits atop the surface
U ion. This explains fast UN oxidation in air.

[1] Hj. Matzke, Science of Advanced LMFBR Fuel, North Holland, Amsterdam, 1986; The Nuclear
Fuel Cycle, P.D. Wilson (Eds.), University Press, Oxford, 1996.

[2] Yu.F. Zhukovskii, D. Bocharov, E.A. Kotomin, R.A. Evarestov, A.V. Bandura, Surf. Sci., 603
(2009) 50.
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ITRIJA UN SKABEKI.A SKIDUMA ATOMU MODELESANA fec Fe REZGI, LAI
APSTIPRINATU OKSIDU STIPRINATO TERAUDA VEIDOSANU

A. Gopejenkol, J. Zukovskis', P.V. Vladimirov?, J. Kotomins', and A. Miislang2
Institute of Solid State Physics, University of Latvia, Riga, Latvia
’Forschungszentrum Karlsruhe, Institut fiir Materialforschung-1, Karlsruhe, Germany

Teraudu materiali ar samazinatu aktivacijas sp&ju, kuri pastiprinati ar Y203
nogulsngjumiem, ir struktiiras materialu kandidati nakotnes kodolsintézes reaktoriem.
Konkretak, oksidu stiprinato (ODS) te€raudu izmantoSana kodoltermiskos reaktoros blanketu
strukttra lauj palielinat ta darbibas temperatiiru par ~100°C. Gan oksidu noguls$nu lielums,
gan to telpiskais sadalfjums butiski ietekm& oksidu stiprinato (ODS) teraudu mehaniskas
Tpasibas un radiacijas noturibu. ODS nanodalinu veidosanas principi vél pilniba nav izprasti.
Pédgjie eksperimenti norada, ka vismaz dala no itrija oksida dalinam vartu bt iekususas
terauda matrica mehaniskas parmalSanas stadija. Ja $1 hipotéze ir korekta, tad itrijs, kas
izkausets vairak par ta lidzsvara SkiSanas robezu, veidos nogulsngjumus pulvera mehaniskas
parmalSanas stadija. Lielo itrija piemaisijuma atomu léna diftizija var biit ierobezojoss faktors
itrija oksida dalinu pieaugumam. Starpmezgla skabekla diftizija notiek daudz atrak un tadg]
nevar aizkavét nogulsngjumu pieaugumu. Saja darba més aplikojam Y-vakances pari ka
vienkarsu itriju-saturo$u difuzijas kompleksu. Misu modeli tiek pienemts, ka dzelzs rezgis ir
kubiska fcc y-Fe forma un tas ir stabils pie tipiskam ultradisperijas parmalS$anas
temperattiram. Tika veikti liela m&roga pirmo principu aprékini idealam y-Fe rezgim, ka ar1
rezgim ar vienu Fe vakanci, O un Y piemaisijuma atomiem. Musu aprékini paradija, ka pastav
nozimiga saistiba starp itrija atomu un vakanci dazos attalumos. Tas lauj noteikt defektu paru
energijas, kas ir nepiecieSamas talakai kinétiska Monte Karlo modelé$anai, kuras galvenais
merkis ir saprast itrija oksida nogulsngjumu veidosanas procesu.

SIMULATION OF YTTRIUM AND OXYGEN SOLUTE ATOMS IN fcc Fe LATTICE
IN SUPPORT OF ODS STEEL DEVELOPMENT

A. Gopejenkol, Yu.F. Zhukovskii', P.V. Vladimirov’, E.A. Kotomin', and A. Miislang2
"Institute of Solid State Physics, University of Latvia, Riga, Latvia
’Forschungszentrum Karlsruhe, Institut fiir Materialforschung-1, Karlsruhe, Germany

Reduced activation steels strengthened by yttria precipitates are considered as promising
structural materials for future fusion- and advanced fission-reactors. In particular, application
of oxide dispersion strengthened (ODS) steels for fusion reactor blanket structure allows
increasing its operation temperature by ~100°C. Both size and spatial distributions of oxide
precipitates significantly affect mechanical properties and radiation resistance of ODS steels.
However, the mechanism of ODS nanoparticle formation is still not well understood. Some
recent experiments indicate that at least part of yttrium oxide particles might be dissolved in
the steel matrix during mechanical alloying. If so, yttrium dissolved above its equilibrium
solubility limit will precipitate during hot isostatic pressing of mechanically alloyed powder.
Slow diffusion of large substitutional yttrium atoms is probably a limiting factor for yttrium
oxide particle growth. Diffusion of interstitial oxygen is much faster and, therefore, can not
delay the growth of precipitate. In this paper we consider an Y-vacancy pair as a simplest
diffusing yttrium-containing complex. In our model iron matrix is represented by a face-
centered cubic y-Fe lattice, which is stable at typical hot isostatic pressing temperatures. We
have performed a series of large-scale first principles calculations on perfect y-Fe lattice as
well as that containing a single Fe atom vacancy, O and Y impurity atoms. Our calculations
have shown that there is a considerable binding between yttrium atom and vacancy at some
distances. This allows us to determine the pair-wise energies necessary for further kinetic
Monte Carlo simulations, aimed at understanding the yttrium oxide precipitation process.
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DOMENU INZENIERIJAS VISPARIGIE PRINCIPI
NELINEAROS KRISTALOS

R.Krutohvostovs, K.Kundzins, V.Zauls
Latvijas Universitates Cietvielu fizikas institiits

Nelinearo optisko kristalu periodiska polarizéSana ir viena no tehnikam, ka iesp&jams
realiz€t nelinearo mijiedarbibu. Atskiriba no homogéna nelineara kristala, taja tiek
veidotas doménu struktiiras ar periodu zem 10 pum, kas lauj saglabat nelinearas
optiskas 1pasibas, izmantojot virsmas elektrodus vai tieSo ierakstu ar elektronu kili

GENERAL PRINCIPLES OF DOMAIN ENGINEERING
IN NONLINEAR OPTICAL CRYSTALS

R.Krutohvostovs, K.Kundzins, V.Zauls
Institute of Solid State Physics, University of Latvia

Periodic poling of nonlinear crystal materials is a technique for obtaining quasi-phase
matching of nonlinear interactions. Quasi-phase matching is a technique for achieving
similar results to those with phase matching of nonlinear interactions, in particular for
nonlinear frequency conversion. Instead of a homogeneous nonlinear crystal material,
a material with spatially modulated nonlinear properties is used. The idea is
essentially to allow for a phase mismatch over some propagation distance, but to
reverse (or disrupt) the nonlinear interaction at positions where otherwise the
interaction would take place with the wrong direction of conversion. It involves a
process which generates a periodic reversal of the domain orientation (domain
inversion) in a nonlinear crystal, so that the sign of the nonlinear coefficient also
changes. The most common technique for periodic poling is ferroelectric domain
engineering. Small poling periods (well below 10 um), can be achieved applying
different techniques: on-surface electrodes or direct writing using e-beam lithography.
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SEGNETOELEKTRISKO KRISTALU UN PLANO KARTINU
TERMOOPTISKIE PETIJUMI: SASNIEGUMI UN PROBLEMAS

I. Aulika, V. Zauls, M. Kundzin§
Latvijas Universitates Cietvielu fizikas institiits
Iss parskata referats par sasniegumiem un problémam segnetoelektrisko kristalu un
plano kartinu termooptiskajos pétijumos. Tiks pieveérsta uzmaniba tadiem S§is
tematikas problematiskajiem jautajumiem ka, piemé€ram, negativs termooptiskais
efekts un lauSanas koeficienta temperatiiras atkariba ultravioleta spektra dala
segnetoelektriskos materialos. Tiks doti SrTiO3;, BaTiO3 un PbMg;,Nb,;,O5 kristalu,
PbZrTiOs un NaNbOs; plano kartinu rezultatu piemeri.

THERMO-OPTICAL INVESTIGATIONS OF FERROELECTRIC CRYSTALS
AND THIN FILMS: ACHIEVEMENTS AND PROBLEMS

I. Aulika, V. Zauls, M. Kundzins
Institute of Solid State Physics, University of Latvia
The short overview report on achievements and problems of thermo-optical
investigations of the ferroelectric crystals and thin films will be given. The notice will
be taken on such problems like, for example, negative thermo-optical effect and
refractive index temperature dependence at the ultraviolet spectral region for
ferroelectric materials. Examples will be given on SrTiOs;, BaTiO; and

PbMg;»Nb,,05 single crystals, PbZrTiO; and NaNbOj thin films.
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Nay;Bi,TiOs- SrTiO; -PbTiO; CIETO SKIDUMU
DIELEKTRISKAS IPASIBAS

E. Birks, M.Dunce, M.Kundzin$, M.Antonova, A. MiSnovs
Latvijas Universitates Cietvielu fizikas institiits

Veikti rentgendifrakcijas, €(®,T) un P(E,T) pétijumi Na,;;,Bi;,TiO3-SrTiO3-PbTiOs
cietajos Skidumos. Noskaidrota kristaliskas struktiiras un fazu parejas rakstura maina
atkariba no cieta skiduma komponensu attiecibas.

legiitie rezultati parada, ka, pievienojot PbTiO; Na;,Bi;,TiO3-SrTiO; cietajiem
Skidumiem, kristaliska rezga simetrija pariet no kubiskas uz tetragonalo. Pie tam
tetragonalitate pieaug, palielinoties PbTiOs koncentracijai. Cietajiem Skidumiem Iidz
zinamai PbTiOs; koncentracijai tika novérota relaksoriem raksturiga e(w,T) atkariba.
Tm(w) atkariba ir aprakstama ar Fogela-FulCera likumu. Sakot ar noteiktu PbTiO;
koncentraciju, pie T; < T,, nov@rojama spontana fazu pareja no relaksora uz
segnetoelektrisko stavokli, pie tam T, - T; samazinas, palielinoties PbTiO;
koncentracijai. T, rajona tika iegiitas arT dubultas histerézes cilpas, aprékinata fazu
parejas entropija.

Mingtas 1pasSibas lauj pieskaitit petamo cieto Skidumu rindu savienojumu grupai
PbMg,3Nb,303-PbTi03, PbiLax(Zri.,Tiy)O; ar segnetoelektriskiem relaksoriem
raksturigu uzvedibu, ka arT liek apSaubit izplatitos uzskatus par antisegnetoelektriska
stavokla esamibu Na,,B1,,TiO; cietajos Skidumos ar Sr un Ba.

DIELECTRIC PROPERTIES OF
Nay2Bi2TiO3- SrTiOs -PbTiO; SOLID SOLUTIONS

E. Birks, M.Dunce, M.Kundzins, M.Antonova, A. Misnovs
Institute of Solid State Physics, University of Latvia

X-ray diffraction, ¢(®,T) and P(E,T) were investigated for Na,;Bi;;TiO3-SrTiOs-
PbTiOs solid solutions. The change of the crystalline structure and the phase transition
character was determined depending on the component ratio of the solid solution.

The results show, that adding of PbTiOs to Na,;,Bi;,TiO3-SrTiO; solid solutions
induces the change of the crystalline lattice symmetry from cubic to tetragonal. The
tetragonality grows with increase of PbTiO; concentration. For the solid solutions,
until a definite PbTiO; concentration, there was observed &(w,T) dependence,
characteristic for relaxors. Ty(®) dependence can be described in terms of the
Vogel-Fulcher law. As from a definite PbTiO; concentration, there was observed a
spontaneous phase transition from relaxor to ferroelectric state at Ty < Ty,. In addition,
Tm - T: decreases with increase of PbTiOs concentration. Double hysteresis loops
were obtained in the T, region, and the entropy of the phase transition was calculated.
The above mentioned properties allow us to include the serie of the investigated solid
solutions in the group of compounds PbMg;;3Nb,303-PbTiO3, Pbi.(Lax(Zr;.y,Tiy)O;3
with a behavior, characteristic for ferroelectric relaxors, and forces to throw doubt
upon the widespread opinion about the presence of the antiferroelectric state in
Na;»B1;,,Ti05 solid solutions with Sr and Ba.
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UZLABOTS INTERFERENCES JOSLU MERISANAS PANEMIENS
DIFERENCIALAJAM INTERFEROMETRAM

R.Taukulis, V.Zauls
Latvijas Universitates Cietvielu fizikas institiits

Dazadas interferometrisko mérijjumu metodes izraisa paaugstinatu interesi saistiba
ar pielietojumiem mikropozicioné€$ana un nanometriskas precizitates aktuatoru
kalibrésana. Miisu eksperimentos tika izmantots daudzstaru interferometrs ar Zaména
tipa stara dalitaju, diferencialajiem spoguliem mehaniska parvietojuma meriSanai un
diviem fazeta optiska signala detektoriem, kuru radijumus pierakstija ar digitalo
oscilografu. Merjjumu sisttmas kop&ja nolastjuma precizitate tika uzlabota,
izmantojot piedavato skaitlisko signalu apstrades metodi, kas lauj pielietot dinamisku
interferometra kalibraciju mérjjumu gaita. Parvietojumu precizai noteikSanai plasa
(mikrometru!) diapazona vienlaicigi var tikt izmantots gan joslu skaitiSanas, gan joslu
sadaliSanas panémiens, kas lauj izsekot p€tama parauga virsmas parvietojumam ar
nanometrisku  izSkirSanu. Demonstracijas mérjjumi tika veikti bezsvina
pjezokeramikas IpaSibu noteikSanai, tieSi nove€rojot termiskas izpleSanas dreifa
ieguldijumu, kad uz paraugu iedarbojas Iéni mainigs ierosmes spriegums.

IMPROVED FRINGE SUBDIVISION TECHNIQUE FOR
DIFFERENTIAL INTERFEROMETER

R.Taukulis,V.Zauls
Institute of Solid State Physics, University of Latvia

We report on the development of fringe subdivision technique tested with common
path laser interferometer for the measurement of electric field-induced strain in
piezoelectric materials. Our multiple beam path interferometer with Jamin type beam
splitter is equipped with differential plane parallel sensing mirror arrangement and
two photo detectors for quadrature fringe detection. The precision and accuracy
performance of the interferometer has been significantly improved by proposed
numerical data processing method and dynamic self calibration procedure. Both fringe
counting and subdivision techniques can be used simultaneously to follow aperiodic
sample surface movements with nanometric resolution in the wide displacement range
even without traditional reference path stabilisation feedback loop. Real time example
results of piezoelectric displacement measurements are presented for KNN lead-free
ceramic samples operating at essential thermal drift conditions under slowly varying
electric driving field.
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ReO; MODELESANA IZMANTOJOT MOLEKULARO DINAMIKU

A. Kalinko, A. Kuzmins
Latvijas Universitates Cietvielu fizikas institiits

Rénija trioksida (ReO;) savienojumam ir kubiska perovskita-tipa struktira,
kura rénija atomi ir oktaedriski koordinéti ar seSiem skabekliem. Kaut ReO; struktiira
ir salidzino$i vienkarSa, tam piemit interesantas paSibas, ka piemeram, metaliska
vadamiba un negativais izpleSanas koeficients.

Saja darba ReO; struktiiras dinamiskas Ipasibas tika pétiti ar klasisko
molekularas dinamikas (MD) metodi, izmantojot pus-empiriskos potencialus.
Potencialu parametru optimizacija tika veikta ar izstradato programmatiiru, lai iegttu
labu atbilstibu eksperimentaliem struktiiras parametriem, elastigam konstant€m un
svarstibu frekvencém.

Ar iegiito potencialu modeli tika veiktas molekularas dinamikas simulacijas
pie dazadam temperatiram, un izejot no iegiitiem atomu konfiguracijam tika
aprékinati Re Ls;-malas rentgenabsorbcijas (EXAFS) spektri, kuri diezgan labi atbilst
zinamiem eksperimentaliem datiem.

MOLECULAR DYNAMICS SIMULATION OF ReO;

A. Kalinko, A. Kuzmin
Institute of Solid State Physics, University of Latvia

Rhenium trioxide (ReOs) has cubic perovskite-type structure, in which
rhenium atoms are octahedrally coordinated by six oxygen atoms. While ReOs;
structure is rather simple, it has a number of interesting properties, as for example,
metallic conductivity and negative thermal expansion.

In this work dynamical structural properties of ReO; were studied by classical
molecular dynamics (MD) method using semiempirical interatomic potentials.
Potential parameters were first optimized using recently developed program to
reproduce experimental values of structural parameters, elastic constants and
vibrational frequencies.

The optimized potential model was further used in molecular dynamics
simulations of ReOs; at several temperatures. Thus obtained sets of atomic
configurations were used in calculations of the Re L;-edge x-ray absorption spectra
(EXAFS), which are in good agreement with known experimental data.
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ReO; TIPA KRISTALISKA REZGA SVARSTIBU IPASIBAS

J.Gabrusenoks
Latvijas Universitates Cietvielu fizikas institiits

Darba ir izpétitas tris savienojumu (AlFs;, GaF3 un InF3) svarstibu Ipasibas. So
savienojumu kubiskais kristaliskais rezgis ir izomorfs ar ReOs rezgi. Tika veikti ab
initio aprékini, lai noteiktu rezga lidzsvara geometriju un fononu frekvences I', X, M
un R punktos.

Kubiskas fazes fononu spektri ir aprakstiti cieto jonu modela tuvinajuma.
Modela parametru noteikSanai ir izmantoti ab initio aprékinos iegutie rezultati. Ir
aprékinatas fononu dispersijas liknes un fononu stavokla blivuma funkcijas.

DYNAMICAL PROPERTIES OF CRYSTALS WITH ReO; LATTICE

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

The vibrational modes of three compounds (AlF;, GaF; and InF3) are
investigated. The cubic structure of AlF3, GaF3 and InFj is isomorphous to ReOs3. Ab
initio calculations have been performed to determine the equilibrium geometries and
I', X, M and R- point phonon frequencies.

A rigid ion model is proposed to describe the phonon spectrum in the cubic
phase and the parameters of the model are determined from ab initio calculations.
Phonon dispersion curves and phonon density of states have been calculated.
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ELEKTROIZGULSNETU AU, NI-W PLANO SLANU STRUKTURU UN
FAZU SASTAVA STABILITATE SLANU SISTEMAS AU/NI-W/CU
SILSANAS PROCESOS

L.Vitina, V.Belmane, A.Kriimina, M.Lubane
Rigas Tehniskds universitates Neorganiskas kimijas institiits

Ar elektronmikroskopijas un rentgenfazu metodém noteikta uz vara
elektroizgulsnéta, rentgenamorfa, nanostrukturéta Ni-W 1 um bieza slana ar W
daudzumu no 46,0 Iidz 51,0 masas% struktiiras un fazu sastava stabilitate silSanas
procesos Iidz 200 h pie 300°C, 60-90 h pie 400°C. Pie 20 h ilgas kars€Sanas pie
450°C un 10 h pie 500°C, Ni-W slagi kristaliz€jas, veidojot NiWOa.
Elektroizgulsnétie Au slani ar biezumu >1,0 um saglaba fazes tiribu un strukttru pie
slanu sistémas Au/Ni-W/Cu karséSanas 200 h 300°C un 30 h Iidz 50 h pie 400°C.

Palielinot silSanas laiku pie 400°C Iidz 70 h un pie tslaicigas lidz 10 h kars€Sanas
pie 500°C lidz ar Ni-W slana kristalizaciju sakas Au/Cu atomu savstarpgja difuzija un
intermetalidu AuCu un AuCus veido$anas.

Noteikta iespgja ar kimiskas reducéSanas metodi iegit 0,1 lidz 0,25 pm biezus Au
slaniSus uz Ni-W slana. Elektroizgulsn&tais Ni-W slanis ar W daudzumu 46,0+-51,0
masas% ir ar zemu Kkatalitisko aktivitati attieciba pret Au kimiskas reduceSanas
procesu gan neorganisko, gan organisko reducétaju klatbiitne.

Loti planie 0,1+0,25 pm Au slanisi ir ar neizveidojusos kristalisko struktiiru un
saglaba savu raksturojumu pie kars€Sanas Iidz 50 h pie 300°C. Pie talakas kars€Sanas
Au planais slanis oksid€jas un sabriik.

STABILITY OF STRUCTURE AND PHASE COMPOSITION OF
ELECTROPLATED THIN AU, NI-W LAYERS IN LAYER SYSTEMS AU/NI-
W/CU UPON HEATING

I.Vitina, V.Belmane, A.Krumina, M.Lubane
Institute of Inorganic Chemistry, Riga Technical University

The stability of structure and phase composition upon heating at 300 °C for up to 200 h
and at 400 °C for 60-90 h of nanostructured X-ray amorphous Ni-W layers containing 46.0-
51.0 wt. % W, electroplated onto copper was determined. Upon heating at 450 °C for 20 h
and at 500 °C for 10 h, the Ni-W layers crystallize forming NiWO,. The electrodeposited Au
layers of >1.0 um thickness maintain their phase purity and structure in the layer system
Au/Ni-W/Cu upon heating at 300 °C for 200 h and at 400 °C for 30-50 h.

Increasing the time of heating at 400 °C to 70 h and upon short-term heating at 500 °C
for up to 10 h, together with the crystallization of the Ni-W layer interdiffusion of Au/Cu
atoms and formation of intermetallic compounds AuCu and AuCu; start.

It was found that 0.1-0.25 pum thick Au layers can be deposited on Ni-W layers by
chemical reduction. The electrodeposited Ni-W layer containing 46.0-51.0 wt. % has a low
catalytic activity towards chemical reduction of Au in the presence of both inorganic and
organic reducers.

The very thin 0.1-0.25 pum Au layers have unformed crystalline structure and maintain
their character upon heating at 300 °C up to 50 h. The thin Au layer oxidizes and decays upon
the further heating.

62



ZnO KARTINU STRUKTURAS EVOLUCIJA ATKVELINASANAS
PROCESA UN NANOMEHANISKAIS RAKSTUROJUMS

R. Zabels', F.Muktepz‘welal, L.Grigorj eva', E.Tamanis’
"Latvijas Universitates Cietvielu fizikas institiits
2Daugavpils Universitate

Nanostrukturétu ZnO parklajuma iegtSanai tika izmantota mehanoaktivétas
oksidésnas metode, kas no citam metodém atsSkiras ar savu vienkarSo procesu un
nelielajam izmaksam. Ar atri rot€joSu te€rauda birsti istabas temperatura Zn tiek
uznests uz stikla pamatnes, izveidojot Zn-ZnO nanokompozita strukturu, kura
atkv€linasanas laika parversSas caurspidiga ZnO parklajuma. Dotaja darba tika pétita
saistiba starp parklajuma struktiiru un fizikalajam 1pasibam atkariba no atkvélinasanas
temperaturas.

Pirms atkv@linaSanas parklajumu raksturo gan augsta mikrocietiba gan nanocietiba
(1,5 — 3 GPa). Atkvelinasnas procesa sakot no 743K notiek pareja uz caurspidigu ZnO
parklajumu ar nanograudainu (d=50-100 nm) struktiru, kurai atbilst mikrocietiba 6-
10GPa, nanocietiba 8-11 GPa un Junga modulis 80-110 GPa. Temperatiiru intervala
823-923K veidojas adatveida struktiira (diametrs d=20-50 nm, garums /=1 pum) ar
augstu mikrocietibu (18-20 GPa). Adatveida struktiirai atbilst divas fotoluminiscences
joslas ar maksimumiem pie =2,45 eV un pie =3.26eV, kas ir raksturigs ZnO kristalam.
Virs 973K adatveida struktiira kliist nestabila, un attistas rekristalizacijas procesi.
Iegtitie dati liecina, ka mehanoaktivéta oksidésana ir erta un ekanomiska metode, lai
iegiitu caurspidigu nanostrukturétu ZnO parklajumu ar kontrol€jamu struktiiru.

EVOLUTION OF STRUCTURE DURING ANNEALING AND
NANOMECHANICAL CHARACTERIZATION OF ZnO FILMS

R. Zabels', F.Muktepavela', L.Grigorjeva', E.Tamanis’
!Institute of Solid State Physics, University of Latvia, Riga, Latvia
*University of Daugavpils, Daugavpils, Latvia

Nanostructured ZnO coatings were obtained using mechanoactivated oxidation
technique which in comparison to many others is cost effective. A quickly rotating
steel wire brush transports Zn onto glass substrate forming nanoscomposite Zn-ZnO
structure. During annealing process obtained coating transforms into transparent ZnO.
Relation between structure and physical properties of coatings in dependence of
temperature was studied.

Before annealing coating is characterized by high micro- and nanohardness (1,5-3
GPa). During annealing starting with the 743K temperature transformation into
completely transparent nano-grainded (d=50-100 nm) ZnO takes place. This state is
characterized by microhardness 6-10 GPa, nanohardness 8-11 GPa and Young’s
modulus 80-110 GPa. In the temperature interval 823 — 923K needle-like (diameter
d=20-50 nm, length /=1 pm) structure appears and develops showing high
microhardness (18-20GPa). Two photoluminescence bans of 2,45 eV and 3,26 eV
which are characteristic for ZnO correspond to this needle-like structure. Above 973K
needles become unstable and recrystallization takes place.

Obtained data verifies that mechanoactivated oxidation is easy and efficient way of
manufacturing transparent ZnO coatings with controllable structure.
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JONU TREKU PETIJUMI LIF KRISTALOS AR ATOMSPEKA
MIKROSKOPIJAS UN KIMISKAS KODINASANAS METODEM

R. Lisovskis, I. Manika
Latvijas Universitates Cietvielu fizikas institiits

Pétita treku veidosanas LiF kristalos, kas apstaroti ar atrajiem Au, Ta un Xe joniem ar
specifisko energiju 11,1 MeV uz nuklonu fluen¢u 10" — 10" joni/cm® apgabala,
izmantojot dislokaciju kustiguma, atomspéka un optiskas mikroskopijas metodes.
Dislokacijas un treki tika vizualizéti selektivas kimiskas kodinaSanas cela. Izmantojot
atomspeka mikroskopijas metodi, analizéti un salidzinati Au, Ta un Xe jonu treki.
Dala treku (10 — 60 % no kopégja skaita) kodinas ar partraukumiem, kas liecina par
nevienméribu treka serdes defektu izkartojuma. Lielaks partraukto treku skaits
noverojams vieglako jonu gadijuma. Jonu treki kalpo ka Skerslis dislokacijam un
samazina to kustigumu kristalos. Efekts uz apstarotas virsmas novérojams, fluencei
parsniedzot 107 joni/cm®. Rezultati analizéti, izmantojot Orovana modeli dislokaciju
mijiedarbibai ar trekiem un paradits, ka treki ar partraukumiem ir vajaks Skerslis
dislokacijam, mazak iespaidojot materiala mehaniskas 1ipaSibas. legiitie rezultati
parada dislokaciju kustiguma metodes priekSrocibas treka serdes defektu
diagnosticéSanai zemo fluencu diapazona.

THE STUDY OF ION TRACKS IN LIF CRYSTALS BY ATOMIC FORCE
MICROSCOPY AND CHEMICAL ETCHING METHODS

R. Lisovskis, I. Manika
Institute of Solid State Physics, University of Latvia

Track damage in LiF crystals irradiated with swift Au, Ta and Xe ions with specific
energy 11,1 MeV per nucleon at fluence from 107 to 10'* ions/cm® was studied. The
ion tracks were revealed by selective chemical etching. The structure of etched tracks
was compared using the AFM technique. The results showed that a part of tracks (10
— 60 %) exhibits discontinuities of etching. The non-uniformity of etching is more
pronounced for the lighter ion species. The ion tracks serve as obstacles for
dislocations and reduce their mobility in crystals. Pronounced reduction of the
dislocation mobility on irradiated surface is observed above the threshold fluence of
about 107 ions/cm®. The results are analyzed using the Orowan’s model of dislocation
impending by tracks as strong barriers. It follows from the obtained results that the
non-uniformity of track structure reduces the obstacle strength of tracks. The results
demonstrate the advantages of dislocation mobility method for the diagnostics of track
core damage at low-fluence irradiations.
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ULTRASKANAS UN ATSARMOSANAS TEMPERATURAS UN LAIKA
IETEKME UZ STIKLA SKIEDRU UN TO PORU STRUKTURU

L.Petersone, , J.Gabrusenoks, A.Lisis

Latvijas Universitates Cietvielu fizikas institiits

Petijuma tika veikta stikla virsmas un tilpuma modificéSana - aktivéSana, kontrol&jot
atsarmoSanas procesa parametrus (temperatiira un atsarmoSanas laiks ar un bez
ultraskanas (US) iedarbes) un to ietekmi uz stikla Skiedras atsarmoSanas procesa
kin€tiku un Skiedru sorbcijas — desorbcijas 1paSibam. Tika noteikta ultraskanas
ietekme uz atsarmotas Skiedras mikrostruktiiru, sastavu, masas zudumiem un
geometrisko (garuma) izméru mainu. P&tijumos izmantotas poru analizes, Ramana
spektroskopijas, rentgenstaru difrakcijas un rentgenfluorescences, OM un ASM
metodes.

Ka US gadijuma, ta bez US atsarmosanas temperatiira ir 90+2 °C pie atsarmosanas
laika 30 min svara zudumi atbilstosi ir 31% un 19%. US temperatiiru intervala 42 -
92°C paaugstina zudumus par 11-12% un batiski mainot poru struktiiru. Atsarmosanas
procesa tika iegita stikla Skiedra ar poru izmé&riem un specifisko virsmu 2+10 nm un
0,1+300 m*/g. Atsarmotai stikla $kiedrai novérota garuma sarausanas par 13% un
11% atbilstos§i ar un bez US sarmotai pie 80°C, kas saistita ar OH grupu
polikondensaciju un stiklveidotaju oksidu tikla strukturalu parkartoSanos, ko jau
atsarmosSanas procesa sekme ultraskana.

INFLUENCE OF ULTRASOUND AND LEACHING TEMPERATURE AND
TIME ON GLASS FIBERS AND PORES STRUCTURE

L.Pétersone, , J.Gabrusenoks, A.Lisis

Institute of Solid State Physics, University of Latvia

The modification of glass fibers by controlling leaching process parameters
(temperature and leaching with and without ultrasound (US) time) and influence them
on kinetics of leaching process and sorption — desorption properties of glass fibers.
The influence of US on microstructure, composition, mass losses and geometrical
changes of leached glass fibers had been investigated. The TGA-DTA, Raman
spectroscopy, XRD, XRF, OM and AFM methods had been used.

The mass losses at 90+2 °C and leaching 30 minutes with and without US are 31% un
19% accordingly. The US in temperature range 42-92°C enlarges mass losses by 11-
12°C and changes pore structure. The pore size 2-15 nm with specific 0,1-300 m2/g
for leached fibers have been obtained. The shrinking of glass fibers leached at 80°C
with and without US are 13% and 11% accordingly.
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KODOLU TERMISKA SINTEZE
UN UDENRAZA ENERGETIKA



PETNIECISKIE PROJEKTI UN NEPIECIESAMAS IERICU IZSTRADES
ITER ATTISTIBAI NO 2009. GADA SKATPUNKTA

A.Sternbergs
Latvijas Universitates Cietvielu fizikas institiits

Termiska kodolsintéze ir viens no nedaudziem videi draudzigiem bazes
energijas iegusanas veidiem, kuras izstradei tomér vél nepiecieSsams ilgtermina
zinatniski pétnieciskais darbs. Eiropas Kodolsintézes pétnieciskas programmas mérkis
ir attistit zinasanas procesa fizika, tehnologijas un inzenierizstradés lai galarezultata
varétu izbuveét kodolsintézes spekstacijas. Stirakmens $aja strateégija ir ITER, tad
sekojot demonstréjamas kodolsintézes spekstacijas DEMO izstradei. Paraléli ITER, ir
pienemta ar1 t.s. "plasakas pieejas" programma, aptverot tris lielus pé&tniecibas
projektus (IFMIF-EVEDA, supravaditaju tokamaku JT60-SA un IFERC skaitloSanas
centru).

Now 5 Years 10 years 15 years 20 years

ITER physics

Accompanying

Programme

R&D MISSIONS AND ASSOCIATED MILESTONES CONTRIBUTING ITER
PROGRAMME: OUTLOOK HENCEFORTH

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

Fusion is among the very few options for environmentally friendly, large-scale
energy production, but it still requires further long-term research and development.
The European fusion research programme aims at developing fusion as an energy
source, i.e. developing the knowledge in physics, technology and engineering required
to design and build fusion power plants. A key step in this strategy is ITER, to be
followed by a demonstration power plant, DEMO. In parallel to ITER, the “Broader
Approach” is decided, covering three large research projects (IFMIF-EVEDA,
superconducting tokamak JT60-SA and IFERC computing center).
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HISTEREZE MODU “SACIKSTE” LIELJAUDAS 170 GHz
ITER ZIROTRONA

0. Dumbrajsl’2 and T. Idehara'
'Research Center for Development of Far-Infrared Region, University of Fukui, 3-9-1
Bunkyo, Fukui-shi 910-8507, Japan
*Institute of Solid State Physics, Association Euratom-University of Latvia,
Kengaraga Street 8, LV-1063, Riga, Latvia

Zirotronos histerézes dg] svarstibu amplitiida atpaliek laika no magnétiska lauka un
sprieguma mainam. Pe&tita histerézes paradiba attieciba pret magnétisko lauku, stravu,
elektronu kiila radiusu un spriegumu.

HYSTERESIS IN MODE COMPETITION IN HIGH POWER
170 GHz GYROTRON FOR ITER

0. Dumbrajsl’2 and T. Idehara'
'Research Center for Development of Far-Infrared Region, University of Fukui,
3-9-1 Bunkyo, Fukui-shi 910-8507, Japan
*Institute of Solid State Physics, Association Euratom-University of Latvia,
Kengaraga Street 8, LV-1063, Riga, Latvia

In gyrotrons hysteresis is the phenomenon that causes the amplitude of oscillations to
lag behind the magnetic field and the voltage, so that operation regions of modes for
rising and falling magnetic field and voltage are not the same. Hysteresis in mode
competition in high power 170 GHz gyrotrons for ITER is studied. Specific examples

of hysteresis with respect to variation of magnetic field, current, electron beam radius
and beam voltage are given.
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TRITIJS EIROPAS APVIENOTA TOKAMAKA (JET)
PLAZMAS SASKARES MATERIALOS

G. Kizane, A. Vitins, E. Pajuste, S. Kalgja, I. DuSenkova,
M. Halitovs, J. Jansons
Latvijas Universitates Kimiskas fizikas institita
Cietvielu radiacijas kimijas laboratorija

Tritija uzkrasanas kodoltermisko reaktoru plazmas saskares materialos —
berilija, volframa, ka ari oglekla Skiedras kompozitos ir aktuals jautajums gan no
tritija racionalas izmantoSanas viedokla, gan no apkart&jas vides droSibas aspekta.
Tritijs var implantéties plazmas kameras materialos jonu veida no reakcijas vides, gan
nogulsnéties kopa ar putekliem, kas radusies erozijas procesa. Darba ar paraugu
izzageSanas un sadedzinasanas metodi pétits tritija sadalijums divos uz oglekla bazes
izgatavotos kiegelos 3BWG4A un 14BWG4B, kas iznemti no JET divertora Mk-II-
GB-SRP pamatnes pec 2001. — 2004. g. eksperimentiem ar deiterija plazmu, kurai
pievienots nedaudz — kopuma ap 0.5 g tritija. Iegitie rezultati rada, ka visos paraugos
99-98 % no tritija kop€ja daudzuma uzkrajas pret plazmu verstaja slani, kura dzilums
< 1 mm. 4-5 mm dziluma notiek strauja tritija koncentracijas samazinasanas, un ta
sasniedz minimumu. Talak tritija sadalijums ir aptuveni vienmérigs vai monotoni
pieaug, ko var skaidrot ar tritija difiziju no apkartgjas vides. Piem&ram, kiegela
3BWG4A 11.cilindra plazmas virsmas diska (dzilums 0-1 mm) tritija aktivitate bija
0.6 GBq/g, 2.diska (dzilums 2-3 mm) — 0.17 MBg/g, 3. diska (dzilums 4-5 mm) —
0.096 MBq/g, bet pretgjas virsmas diska (dzilums 34-36.2 mm) — 0.32 MBg/g.

BEHAVIOUR OF TRITIUM IN PLASMA-FACING MATERIALS OF THE
JOINT EUROPEAN TORUS (JET)

G. Kizane, A. Vitins, E. Pajuste, S. Kal€ja, I. DuSenkova,
M. Halitovs, J. Jansons
Laboratory of Radiation Chemistry of Solids,
Institute of Chemical Physics, University of Latvia

Tritium accumulation in plasma-facing materials (PFMs) of fusion reactors —
beryllium, tungsten, carbon fibre composites (CFC) is a topical issue regarding tritium
economy and environmental safety. Tritium accumulates in PFMs by different ways — direct
implantation from plasma and co-deposition with eroded material. In this study, trititum depth
profiles in carbon-based tiles 3BWG4A and 14BWG4B were determined with the
‘coring’/full-combustion method. The tiles had been retrieved from the base of the JET Mk-
II-GB-SRP divertor after a trace tritium (in deuterium) campaign using a total of 0.5 g tritium
in the 2001-2004 operational period. The results obtained show that 98-99 % of the total
tritium was accumulated in a plasma-facing surface layer of thickness < 1 mm. To the depth
of 4-5 mm from the plasma-facing surface, the mass activity of tritium reaches its minimum —
it is by 3-6 orders of magnitude lower than that in the surface layer of thickness <1 mm.
Further towards the opposite surface of the tile, the mass activity of tritium remains
approximately constant or gradually increases, possibly due to the consequences of tritium
diffusion from the vacuum vessel. For instance, the plasma-facing surface disc (depth 0-1
mm) of cylinder 11 of tile 3BWG4A had the mass activity of tritium of 0.6 GBg/g, the second
disc (depth 2-3 mm) — 0.17 MBq/g, the third disc (depth 4-5 mm) — 0.096 MBq/g, and the rest
(depth 34-36.2 mm) from the opposite surface of the cylinder — 0.32 MBq/g.
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EKSPLUATACIJAS FAKTORU (T,t,B) IETEKMES IZPETE UZ BLANKETA
EUROFER TERAUDA KOROZIJAS PROCESIEM Pb-Li PLUSMA

E.Platacis, A.SiSko, F.Muktepavela', R.KriZbergs
Latvijas Universitates Fizikas institits
'Latvijas Universitates Cietvielu fizikas institiits

Apskatiti EUROFER térauda korozijas pétijumi eitektikas Pb17L1 pliisma ar
atrumu U,;q=5 cm/sec. Eksperimenti tika veikti LU Fizikas institiita neizotermiska
svina-litija modernizeta stenda pie divam paraugus aptekosas pliismas temperatiiram:
T=550 °C un T= 515 °C. Minimala kaus€juma temperatiira konttra T;;=350 °C abos
gadijumos bija vienada. Eurofer t€rauda paraugi bija novietoti ka zona ar magnétisko
lauku B=1.8 T, ta ar1 zona bez magnétiska lauka. legiitie rezultati apstiprinaja agrak
iegiito informaciju par biitisku magnétiska lauka ietekmi uz korozijas intensitati un ka
magnétiskais lauks ne tikai palielina korozijas intensitati, bet arT rada uz Hartmana
sieninam regularas vilnveida strukttiras rievu veida, kas ir orientétas pliismas virziena.
Paraugu virsmas korozija bez magnétiska lauka notiek pa graudu robezam.
Magnétiska lauka klatbiitne notiek fazes intensiva drupinasanas.

Rezultati apstiprinaja, ka viens no svarigakajiem EUROFER térauda koroziju
veicinoSiem faktoriem (kopa ar magnétisko lauku) ir virsmu aptekosa kaus€juma
temperatiira. Eksperimenti paradija, ka nominalas temperatiiras pazeminasana no 550
°C Iidz 515 °C pie citiem vienadiem parametriem pazemina koroziju 2.65 reizes.

Eksperimentu veikti saskana ar ERAF projektu “MHD tehnologija svina-litija
eutektiska sakaus€juma iegiiSanai un pielietosanai kodolsintézes reaktoru sistémas”

ANALYSIS OF OPERATIONAL FACTOR (T, t, B) INFLUENCE ON THE
DEVELOPMENT OF CORROSION PROCESSES IN THE EUROFER STEEL
BLANKET IN THE Pb17Li FLOW

E.Platacis, A.Shishko, F.Muktepz'welal, R.Krishbergs
Institute of Physics, University of Latvia
!Institute of Solid State Physic, University of Latvia

Results of the corrosion stability of EUROFER steel in eutectic Pb17Li flows
(Vmean = 5 cm/s) are presented. The experiments were carried out in the non-
isothermal lead-bismuth setup at the Institute of Physics, University of Latvia, for two
different temperatures of the flow over the investigated samples: T =550 °C and T =
515 °C. The minimum temperature of the flow in the loop in both cases was Tpin =
350 °C. EUROFER steel samples were placed in a zone exposed to the magnetic field
By = 1.8 T and in a zone with no magnetic field. The experimental results have
confirmed the previous data about a considerable influence of the magnetic field on
the corrosion processes. The magnetic field, in general, not only intensifies the
corrosion, it leads also to the formation of wave-like patterns (grooves) on the
Hartman surfaces, which are oriented in the melt flow direction.

Without magnetic field dissolution of surface occurs along grain boundaries.
At presence of a magnetic field there is the fast crushing of phases. The experiments
have revealed that alongside with the magnetic field By the a strongest factor
determining the corrosion rate in EUROFER is the temperature of the melt flow. The
experiments have also shown that the decrease of nominal temperature from 550 °C to
515 °C 2.56 times decreases the corrosion rate, with the other conditions being equal.
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UDENRAZA EKONOMIKA KA VIDES POLITIKAS INSTRUMENTS

G.Bajars, J.Kleperis, M.Rjabkova
Latvijas Universitates Cietvielu fizikas institiits

Udenraza ekonomikas pamata ka energijas neséjs ir fidenradis, kas iegilts,
izmantojot atjaunojamos energoresursus. Lai pasaulé mazinatu klimata straujo
izmainu (globalas sasilSanas) risku, batiski jarecorganizé energijas sistémas, kuras ir
viens no bitiskakajiem CO, emisiju avotiem. Udenradis ka energijas nesgjs, iegiits no
atjaunojamiem energoresursiem, ir lidzeklis efektivai CO2 emisiju samazinasanai
ilgtermina.

Tomer tdenraza ekonomikas TstenoSana prasa loti lielas investicijas
infrastruktiira, organiz€jot tdenraza razoSanu, uzglabaSanu un sadali. Turklat
sabiedriba triikst integrétu zinasanu par ilgtsp&jigam energijas sistémam un par pareju
uz tam. Pat labakas tehnologijas netiek ieviestas, ja socialie un ekonomiskie
nosacijumi tam neatbilst, kaut atseviski tehnologi, ekonomisti un politiki ir lietas
kursa par tam. Udenraza ekonomikas ievieSana galvenokart atkariga tikai no valdibas
politikas.

Masu referats orient€ts uz integrétu zinaSanu bazes par Gdenraza ekonomiku
un tehnologijam veidoSanu starp sabiedribu un dazadam pétniecibas un valsts
institiicijam.

HYDROGEN ECONOMY AS ENVIRONMENTAL POLICY TOOL

G.Bajars, J.Kleperis, M.Rjabkova
Institute of Solid State Physics, University of Latvia

Hydrogen economy is a new energy distribution system based on hydrogen
gas as the energy carrier and hopefully on a renewable energy supply. To reduce the
risk of climate change (global warming) requires a major restructuring of the energy
systems worldwide, mostly responsible for production of CO, emissions. The use of
hydrogen as an energy carrier is very efficient and long term option to reduce CO,
emissions.

However setting up a hydrogen economy would require huge investments in
the infrastructure to produce, store and distribute hydrogen. In addition there is a lack
of integrated knowledge on the transition to a sustainable energy system.
Technologists, economists and politicians are only too familiar with the notion that
even best technologies may fail if the necessary socio-economic conditions are not in
place. Market conditions for hydrogen economy establishment are thereby shaped by
government policies.

This report aims to make a modest contribution to knowledge integration
between society, institution and government in the areas of environment and hydrogen
technologies.
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NAKOSAS PAAUDZES PROTONUS VADOSU
MEMBRANU IZVEIDES STRATEGIJA

G.Vaivars
Latvijas Universitates Cietvielu fizikas institiits

Elektriskais automobilis tiek piedavats ka risinajums samilzuSajam vides
piesarposanas un neatjaunojamo resursu izsikSanas problémam. Visparpienemts ir
viedoklis, ka atteikSanas no iekSdedzes dzin€ja nenotiks tuvakaja laika un ticamaka ir
hibrido tehnologiju ienaksana tirgli. Viens no variantiem ir degsiinas un baterijas
hibrids. No praktiska viedokla piemé&rotaka butu Skidra degviela (metanols), kas
neprasitu eso$as infrastruktiiras nomainu. Strauja attisttba ir cieSi saistita ar
materidlzinatni. Ir nepiecieSami iev€rojami I€taki un citas kvalitates materiali.
Elektrokimisko stravas avotu (tatad ari degSitnu) energoefektivitate tikai pie
temperatiram zemakam par 200°C ir lielaka ka iekSdedzes dzingjiem. Diemzéel
elektrokimisko stravas avotu efektivitati ierobezo omiskie zudumi, kuru iemesls ir
jonu vado$s elements (membrana). Saja darba tiks apskatits, kada membrana ir
vajadziga un kadas ir iesp&jas tadu izgatavot.

NEXT GENERATION PROTON CONDUCTING MEMBRANE
DEVELOPMENT STRATEGY

G.Vaivars
Institute of Solid State Physics, University of Latvia

An electrical car is long waited solution to environmental and fuel supply
problems in transport. Most probably, the shift from a combustion engine to an
electrical car will take time, and the first alternative commercial car will be hybrid.
The critical issue is the power source for an electrical engine. The fuel cell (FC)-
battery hybrid is a promising solution to replace the combustion engine. Liquid fuels
(e.g. methanol) are suitable for applications with the existing infrastructure, and for
this reason they attract commercial interest. The development in this area is closely
related to the material science. For commercialization, lower price materials with
better characteristics are needed. Fuel cells as a typical electrochemical power
sources show higher efficiency as compared to combustion engine at temperatures
below 200°C. However, the efficiency is limited by ohmic losses, which arise from
necessity to use the ionic conducting element (membrane). This work will discuss the
needed membrane ands trends to develop it.
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METANOLA DIFUZIJAS MERIJUMI POLIMERU MEMBRANAS
AR PILNAS IEKSEJAS ATSTAROSANAS METODI

G.Cikvaidze, G.Vaivars
Latvijas Universitates Cietvielu fizikas institiits

Furje infrasarkanie spektri un Ramana izkliedes spektri mériti dazadam
poliméru protonus vado$am membrandm — gan komercialam (Nafion®, Fumapem®,
Fumasep®), gan pasu izgatavotam. Izmantoti dazadi spektrometri — infrasarkanais
Bruker Equinox 55 FTIR spektrometrs ar pilnas iekS$€jas atstaroSanas ierici H-ATR un
Ramana izkliedes spektrometrs Advantage NIR ar diozu lazeri 785 nm.

Vienlaicigi metanola un tidens difiizijas atrumi protonu apmainas membranas
tika mériti, izmantojot pilnas iek$gjas atstaroSanas metodiku (FTIR-ATR). Divas
infrasarkano spektru svarstibu joslas - 1016 cm™ (C—O stiepSanas svarstibas) un 1640
cm™ (H-O-H liekSanas svarstibas) tika izmantotas, lai iegiitu informaciju par metanola
un Gidens molekulu difuzijas atrumiem membrana viena eksperimentala uzstadijuma.
Tas tika panakts, kontaktgjot metanola — idens Skidumu ar membranas vienu virsmu,
bet otru nepartraukti sken€jot Furje spektrometra. Tika iegiiti meérfjjumi gan
komercialam, gan paSu izgatavotam membranam, tadejadi laujot salidzinat to
metanola un tidens caurlaidibas.

Pirmo reizi tiek zinoti rezultati par svarstibu spektriem protonus vados$as
poliméru membranas, izmantojot ierosmei 785 nm lazera starojumu, tadéjadi laujot
iegiit pilnigaku informaciju, ko netraucé polimeéra fluorescence (kas parasti
noverojama, ja ierosmei izmanto 1saku vilna garumu starojumu).

STUDY OF DIFFUSION OF METHANOL IN POLYMER MEMBRANES
USING THE ATR-FTIR METHOD

G.Chikvaidze, G.Vaivars
Institute of Solid State Physics, University of Latvia

Fourier Transform IR and Raman spectra of commercial (Nafion®,
Fumapem®, Fumasep”™), and home-made polymer membranes were studied using IR
Bruker Equinox 55 FTIR Spectrometer with H-ATR assembly and using Raman
Spectrometer Advantage NIR.

The diffusion kinetics of methanol and water into dried SPEEK polymer films
have been measured simultaneously using FTIR-ATR technique. The infrared bands
at 1016 cm™ (C-O symmetric stretch) and at 1640 cm’ (H-O-H) associated with
methanol and water respectively was used for study of diffusion of methanol and
water. Diffusion kinetics of methanol in home-made SPEEK membranes is compared
with the kinetics in commercial membranes Nafion.

For the first time Raman spectra of home-made SPEEK membranes were
measured using laser with line of 785 nm that allow us to eliminate the fluorescence
of polymer and to identify the weak lines in Raman spectrum. The interpretation of
peaks in Raman spectra of SPEEK membranes was made.
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PROTONVADAMIBAS NOTEIKSANA POLIMERU MEMBRANAM

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

Misdienu energijas pieejamibas problémas atrisinasana ir viena no valdibas
prioritarajam nozarém. Viens no virzieniem, kuram $aja sakara pieveér§ uzmanibu, ir
degvielas Stnu tehnologija. Galvenas neatrisinatas problémas ir saistitas ar
katalizatoru un protonvado$o membranu. Membranu materialus vai nu ir sarezgiti
sintez&t, vai to cena ir augsta, vai mehaniska izturiba vaja, vai vaditsp€ja neliela, vai
gazu (Skidrumu) caurlaidiba parak liela. Jauno materialu parbaudes laika paraugu
ievieto sist€ma, kas peéc savas uzbiives ir tuva degvielas Stnai. Tadai metodei ir
vairaki trikumi, galvenokart, nepiecieSamiba nodroSinat labu kontaktu starp
komponenteém.

Misu darba ir apskatita alternativa vadamibas mériSanas metode, kas lauj
veikt meérijumus izmantojot vienkarSaku shému un deriga gan elektrovadosam, gan
protonus vado$am nosaciti cietam vielam, arT poliméru membranam.

POLYMER MEMBRANE PROTONCONDUCTIVITY MEASURING

J.Hodakovska, J.Kleperis
Institute of Solid State Physic, University of Latvia

In today’s world, the energy is one of the important aspects and its availability
is serious motivation in research arecas. One of these directions is fuel cells, and main
problems of this technology are lying in the area of catalyst and proton conductive
membranes. Last one is due to either complex synthesis, or high price, or not good
enough properties limiting their usability in fuel cells and reducing working
parameters or lifetime. Testing new materials includes reproducing of working
conditions, which leads to making whole complex system, expensive catalyst layers
including. Such method has several disadvantages; main problem of it is necessity to
make good contact between all parts of the system.

In our work another, simpler method is described to measure conductivity as
for electronic, as well as for ionic substances, polymer membranes including.
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ELEKTROLIZES SUNAS IZSTRADE UN DARBIBAS PETIJUMI
LIDZSPRIEGUMA UN IMPULSU REZIMA

G.Kisis', M.Zeps', M.Vanags2
1 - Rigas Francu licejs
2 - Latvijas Universitates Cietvielu fizikas institiits

Lidzsprieguma elektrolizes rezima lietderibas koeficients normalos apstaklos
neparsniedz konkrétu lielumu. Optimizgjot neriis€josa t€rauda elektrodu virsmu un attalumu
starp tiem, lidzstravas rezima tika iegiits 35-37% kalorimetriskais lietderibas koeficients.
Izmantojot vienpolaru impulsu barosanu elektrolizes $tina, kas ieslégta virknes svarstibu
kontiira ka kondensators, lietderibas koeficients pieauga. Sasniedzot virknes svarstibu konttira
rezonansi sprieguma amplitida uz kondensatora vai spoles ir Q reizu lielaka ka baroSanas
impulsa amplitida. Ja Q jeb kontlra labums ir virs viens, tad rezonanses frekvencg uz
elektrolizes Stinas reali ,.krit”’ lielaka sprieguma amplitida neka lidzstravas rezZima. Labuma
picaugums impulsu rezima var€tu tikt skaidrots ar efektu, ka svarstibu amplitidai esot
mazakai par elektrolizes ierosmes potencialu, elektrolizes jeb Faradeja strava neparadas $iina,
ir novérojama tikai dubultslana uzlades strava. Saja potenciala diapazona $iina ir kondensators
un nav elektrolizes stravas komponentes. Rezonanses frekvence sprieguma amplitiida
,uzs§tpojas” virs elektrolizes ierosmes potenciala un sakas elektrolizes reakcija. Reakcijas
sakSanas izsauc kontiira labuma pazeminaSanos, jo elektrolizes Stina vairs nepilda
kondensatora funkciju. Pazeminoties kontiira labumam, elektrolizes $tinas izlade apstasies, un
kontiira labums atkal saks augt. Saja cikliskaja procesa elektrolize tick novérota pie impulsu
sprieguma efektivas vertibas, kas ir zemaka par elektrolizes slickSna sprieguma vertibu.

REASERCH AND DEVELOPMENT OF THE ELECTROLYTIC CELL
USING DIRECT CURENT AND IMPULSE MODE

G.Kisis', M.Zepsl, M.Vanags2
1 - Riga French Lycee
2 - Institute of Solid State Physics, University of Latvia

In direct current (DC) electrolysis mode efficiency does not exceed a certain value in
normal conditions. Optimizing the surface of stainless steel electrodes and the distance
between them in DC mode, efficiency of 35-37% was achieved. Using single polarity impulse
supply to the electrolytic cell that is connected in series oscillation circuit as a capacitor,
efficiency raised. Reaching the resonance of an oscillation circuit, the voltage amplitude on
the capacitor or the coil is Q times larger than the amplitude of supplied impulse. If Q
(circuit’s quality) is larger than one, than in resonance frequency current amplitude on the cell
is actually larger than in direct current mode. Increase of circuit’s quality in impulse mode
could be explained with an effect that when oscillation amplitude is smaller than the hydrogen
evolution potential, electrolytic or Faraday’s current does not appear in the cell and only
electrolytic double layer charging current can be observed. In this region of potentials the cell
behaves as a capacitor and there is no direct current component. In resonance frequency the
amplitude of current “swings” over hydrogen evolution potential and electrolysis reaction
begins, causing decrease of circuit quality because the electrolytic cell does not function as a
capacitor. This causes standstill of the electrolysis process and the circuit quality starts to rise
again. Electrolysis in this cyclic process is observed at the effective values of impulse
potential that is lower than the hydrogen evolution potential value.
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UDENRAZA SORBCIJAS IPASIBU PETIJUMI IZMANTOJOT SIVERTA
TIPA IERICI PCTPro 2000

E. Rancans, L. Grinberga, J. Kleperis
Latvijas Universitates Cietvielu Fizikas institiits

Pateicoties Valsts pétijumu programmas materialzinatnés tehnologiskas un
pétnieciskas aparatiras modernizacijas projektam, tika nopirkta Siverta tipa ierice
gazu sorbcijas petijumiem PCTPro-2000. Eksperimenta gaita ierice méra spiediena
izmainas parauga kamera nemainiga tilpuma un temperatiira. Zinot sakuma un beigu
spiedienu un parauga tilpumu, tiek aprékinats adsorbétas un/vai desorbétas gazes
daudzums un procesa kinétika dazadiem materialiem, pieméram, metaliem, keramikai
un polim@riem.

Iespgjams veikt eksperimentus spiediena-kompozicijas izotermu (PCT)
noteikSanai un dzives cikla merijumus, nosakot parauga noturibu dazadas atmosferas.
PCTPro 2000 darbiba ir gandriz pilniba automatiz€ta, izmantojot moderniz€tu
programmatiiru, manuali nepiecieSams ieslégt vakuumstkni un nodroSinat gazes
padevi. lesp€jamais spiediena diapazons meérjjumiem ir 0.01 — 200 atm, bet
temperatira no kriogénam (izmantojot specialu kameru, kuras mums vél nav) Iidz
400°C.

Jauna iekarta ir novietota Udenraza materialu laboratorija. Kop$ 2008. gada
rudens ir veikta iekartas aprobacija un pirmie mérjjumi sorbéta tidenraza tilpuma un
kingtikas noteikSanai hidridus veidojosos materialos.

RESEARCH OF HYDROGEN SORPTION PROPERTIES USING SIEVERT
TYPE EQUIPMENT PCTPro 2000

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

A Sievert type instrument was purchased thanks to the State research program
in material sciences. This instrument determines the amount of gas sorbed by
measuring pressure changes in a reservoir of known volume and temperature. By
knowing the initial and final pressure and volume of a sample chamber the quantity of
gas absorbed or desorbed by the different samples like metals, ceramics and polymers,
is calculated.

There can be performed pressure-composition isotherm (PCT) and cycle life
measurements where the tolerance of the sample to various atmospheres can be
determined. The PCTPro 2000 uses advanced software for automation of the
experimental measurements. An experimental range of pressure lies between 0.01 and
200 atm and temperatures in a sample chamber can be set up from cryogenic to
400°C.

A new instrument is operated by Hydrogen material laboratory. An
approbation of PCTPro 2000 and the first measurements of absorbed and desorbed
amount of hydrogen of hydrides and composites are carried out since fall 2008.
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GAZU MERISANA ALGU UN MIKROKULTURU VIDE,
IZMANTOJOT MIKROELEKTRODUS

I. Klepere'?, R. Rutkis', J. Kleperis®
1 - Latvijas Universitates Biologijas fakultate
2 — Latvijas Universitates Cietvielu fizikas institiits

Udenraza iegi$anai izmantojama biologiska metode — ar biomasas
fermentacijas un mikroalgu fotosintézes procesu palidzibu — ir jauna un perspektiva
metode, kas Latvija nav ieprieks izmantota.

Lai detektetu tdenradi dabiskos paraugos, nepiecieSama deformaciju neradosa
tehnologija, kas neizjauc parauga sakotngjo, dabisko uzbuvi, ka ari taja notiekoSos
procesus. Udenraza koncentraciju noteikS8anai més izmantojam augstas jitibas
tdenraza mikrosensoru (Unisense, Danija), caur kura silikona membranu notiek
tdenraza difuizija uz tdenradi oksid€joSu platina anodu, kur§ polarizets attieciba pret
ieksejo atskaites elektrodu. Strava tiek meérita ar augstas jitibas pikoampérmetru,
laujot noteikt tident iz§kiduso tidenradi, ja ta koncentracija ir 0.1 pM un vairak.

Petijums tiek veikts, lai analiz€tu, vai no Latvija dabigos apstaklos
dzivojoSiem mikroorganismiem, kuri noteiktos apstaklos veic tdenraza sintézi
fotosint€zes un fermentacijas procesos, ir iesp&jams iegut Udenradi, un kados
apméros. Talakos pétjjumos tiks mekletas iesp&jas mikroorganismu kultivéSanai
speciali tidenraza razosanai Latvija.

MICROELECTRODES FOR GAS MEASUREMENTS IN AN
ENVIRONMENT OF ALGAE AND MICROORGANISMS

I. Klepere'?, R. Rutkis', J. Kleperis®
1 — University of Latvia, Biology Faculty
2 — Institute of Solid State Physics, University of Latvia

Biological hydrogen production is an alternative way to produce hydrogen
from renewables (biomass, sun) for storage and usage in Hydrogen Economy.
Definite photosynthetic (in photobiological energy) and definite fermentative
microorganisms (via fermentation) are able to perform production of hydrogen in
determined conditions.

The experiment involves study on microorganisms found in Latvia’s natural
environment - whether it can be produced and further - how efficient hydrogen
production can be achieved by the cultivation of microorganisms and condition
changes.

In our work the hydrogen concentrations within sediments are measured using
Hydrogen microsensor (Unisense, Denmark) with silicone membrane to a hydrogen
oxidizing platinum anode, which was polarized against an internal reference. The flow
of electrons from the oxidizing anode to the internal reference reflects linearly the
hydrogen partial pressure around the sensor tip and is in the pA range. The detection
limit of the sensors is close to 0.1 uM hydrogen in water.
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OPTISKAS IPASIBAS UN
ORGANISKIE MATERIALI



POLIMORFO KRISTALISKO UN STIKLVEIDIGO SiO,, GeO,
LUMINISCENCE

A.Truhins
Latvijas Universitates Cietvielu fizikas institits

Salidzinatas pedejo 20 gadu pétijumos iegttas SiO,, GeO, kristalu ar o-kvarca un
rutila struktiiras elektroniskas un defektu 1pasibas. Mérkis salidzinasanai ir izpétit
tetraedrisko un oktaedrisku struktiiras elementu ieguldijjumu lokaliz€to stavoklu
veidosana silicija dioksida un germanija dioksida stiklos. Ir atklats, ka luminiscences
centri, kas saistiti ar skabekla deficitu kvarca un germanija stiklos atgadina tos
luminiscences centrus, kas eksisté mingtos kristalos ar rutila strukttiru [1]. Ir pieradits
ka analogiski ar skabekla deficitu saistiti centri kristalos ar o-kvarca struktiiru paradas
tikai péc destruktivas radiacijas iespaida - tas ir péc neitronu vai gamma starojuma pie
istabas temperatiiram vai péc apstaroSanas ar blivu elektrona kili pie temperatiram
zemakam par 60 K [2].

LUMINESCENCE OF POLYMORPH CRYSTALLINE
AND GLASSY SiOz, G602

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

Studies of Si0,, GeO; crystals with a-quartz and rutile structures were performed
during last two decades. The goal of study was comparison of properties with glassy
modifications of these crystals. Luminescences of an oxygen deficient center in
these glassy materials resemble luminescence of rutile-type modification rather than
a-quartz modification [1]. In the last similar luminescence centers appears only after
damaging irradiation with electron beam at low temperatures (<60 K) and at
ambient temperatures after gamma or neutron irradiation [2].

Reference:

1. AN. Trukhin ,T.I.Dyuzheva ,L.M.Lityagina, N.A. Bendeliani, Photoluminescence
excited by ArF and KrF lasers and optical absorption of Stishovite mono-crystal,
J.Phys.: Condens. Matter V.20, 175206 (5pp) 2008.

2. A.Trukhin, P. Liblik, Ch. Lushchik, J. Jansons, UV cathodoluminescence of
crystalline a-quartz at low temperatures, Journal of Luminescence V.109, pp 103-
109, 2004.
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ENERGIJAS PARNESES IPATNIBAS AR Er’" UN Yb*" AKTIVETOS
SILIKATSTIKLA UN KERAMIKA

ASarakovskis, J.Griibe, A.Misnovs, G.Doke, M.Springis
Latvijas Universitates Cietvielu fizikas institiits

Darba mérkis bija pétit energijas relaksacijas mehanismus ,,up-conversion” procesos
oksifluoridu stikld un LaF3:Er’", Yb’" saturosa stikla keramika, izmantojot spektrali-
kingtiskos luminiscences mérfjumus. Saja noluka tika sintezéts caurspidigs
oksifluoridu silikatstikls. Ar stikla termisko apstradi tika iegiita LaF3:Er3+, Yb**
kristalitus saturoSa oksifluoridu keramika. Stiklam un stikla keramikai tika izmeriti
gan daudzfotonu (,,up-conversion”) gan vienfotonu procesa ierosinatas luminiscences
spektri, luminiscences ierosmes spektri un to atkariba no temperatiiras, ka ar1 ,,up-
conversion” luminiscences intensitates atkariba no ierosmes jaudas. Balstoties uz
iegiitajiem rezultatiem, diskutéts par energijas pardeves mehanismu patnibam stikla
un stikla keramika.

ENERGY TRANSFER IN Er'* AND Yb** DOPED SILICATE
GLASS AND GLASS CERAMICS

ASarakovskis, J.Griibe, A.Misnovs, G.Doke, M.Springis
Institute of Solid State Physics, University of Latvia

The aim of the current research was to study the energy relaxation mechanisms during
up-conversion processes by means of spectral and time-resolved luminescence
measurements both in glass and glass ceramics containing LaFs;:Er’", Yb*". For this
purpose the transparent oxyfluoride silicate glass was synthesized. After the thermal
treatment of the precursor glass oxyfluoride ceramics containing LaF3:Er’", Yb*"
crystallites was obtained. Up-conversion and traditional luminescence spectra,
excitation spectra, their temperature dependence as well as up-conversion
luminescence intensity dependence on excitation power are presented for the glass
and glass ceramics. Based on the experimental results, peculiarities of the energy
transfer mechanisms in the glass and glass ceramics are discussed.

80



DAUDZFOTONU IEROSINATA LUMINISCENCE AR Er’* AKTIVETOS
NaLaF; KRISTALITOS

J.Griibe, A.Sarakovskis, A.Mi§novs, A.Veispals,
G.Cikvaidze, M.Springis
Latvijas Universitates Cietvielu fizikas institiits

Saja darba pétiti ,,up-conversion” procesi ar Er’" aktivéta NaLaF,. Izmériti ar
lazerdiodes 980 nm gaismu ierosinati ,,up-conversion” luminiscences spektri un
noteikti Er’" jona galveno energijas limenu dziveslaiki NaLaFy kristalitos ar dazadam
Er*" koncentracijam. Spriests par luminiscences dzi§anas mehanismiem galveno Er’"
energijas Itmenu tieSas icrosmes gadijuma. Balstoties uz iegitajiem rezultatiem,
novertetas ar retzemju joniem aktivéta NalLaF, izmantoSanas iesp&jas efektivu
gaismas transformetaju joma.

UP-CONVERSION PROCESSES IN NaLaF4:Er

J.Griibe, A.garakovskis, A.Misnovs, A.Veispals,
G.Cikvaidze, M.Springis
Institute of Solid State Physics, University of Latvia

In our research we have studied up-conversion processes in erbium doped NalLaF,.
Up-conversion luminescence spectra excited by a laser diode at 980 nm and the
lifetimes of the key energy levels of Er’* ion in NaLaF, are presented at different Er’*
doping levels. The possible luminescence decay mechanisms upon direct excitation in
the main emitting levels are discussed. Based on the obtained results application of
rare-earth doped NaLaF, in the field of up-conversion phosphors is evaluated.
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FONONU STRUKTURA LUMINESCENCES SPEKTRIEM HEKSAGONALA
BORA NITRIDA PULVERIM UN NANOMATERIALAM

V.Korsaks, B.Bérzina, L.Trinklere, D. Jakimovica
Latvijas Universitates Cietvielu fizikas institiits

Heksagonalais bora nitrids (h-BN) ir perspektivs pusvaditajs, kura optiskas 1pasibas
lauj paredzét ta pielietojumu UV starojuma nu redzamas gaismas jaunu avotu
izveidoSana. Parasti h-BN ir makroizm&ru materials (pulveris), bet ir sintez&tas ari ta
nanostrukturas.

Darba tiek pétitas un salidzinatas h-BN pulvera un nanomateriala, kas satur h-BN
daudzsieninu  nanocaurules (BNNT), spektralas 1paSibas. Tiek  mériti
fotoluminiscences (PL), tas ierosinasanas (PLE) spektri un infrasarkanas (IR) gaismas
absorbcijas spektri pie istabas (RT) un Skidra slapekla (LNT) temperatiiram. Ir atrasts,
ka 395 nm (3,14 eV) josla paradas gan h-BN pulvera gan BNNT nanomateriala PL
spektra. h-BN pulvera gadijuma Sai PL joslai ir izteikta fononu radita sikstruktiira,
turprett BNNT ST sikstruktiira ir tikko manama. Energijas stariba starp divam fononu
Iinjjam ir ~ 170 meV. Min€tiem materialiem tika meériti arT IR absorbcijas spektri
Frascati nacionalaja laboratorija Italija. Tika atrasts, ka gan makromateriala gan ari
BNNT ir novérojama viena un ta pati galvena absorbcijas josla pie 1370 cm™, kas
atbilst PL spektros iegiitai 170 meV fononu energijai. Tiek apspriesta 395 nm PL un
tas fononu sikstruktiiras izcelsme.

PHONON STRUCTURE OF LUMINESCENCE SPECTRA FOR BULK h-BN
AND NANOSTRUCTURED MATERIAL

V.Korsaks, B.Berzina, L.Trinklere, D. Jakimovica
Institute of Solid State physics, University of Latvia

Hexagonal boron nitride (h-BN) is one of prospective wide band gap semiconductors
with promising optical properties predicting its application as emitters of UV light and
visible light. It is known as a bulk material (powder) but its nanostructured forms are
also synthesized.

The present investigation is devoted to spectral characterization and comparison
of a bulk h-BN powder and nanostructured material consisting of multi-walled h-BN
nanotubes (BNNT) made from this bulk material. Photoluminiscence spectra (PL), its
excitation spectra (PLE) and IR absorption spectra are investigated at room (RT) and
liquid nitrogen (LNT) temperatures. It was found that the 395 nm (3,14 e¢V) PL band
is common for both the BNNT and h-BN powder. In the case of the bulk h-BN a well
pronounced phonon structure of this PL is observed, whereas for the BNNT it is
hardly observable. The energy difference between the phonon lines is ~170 meV.
Recently we have measured the IR absorption spectra at RT and LNT in Frascati
National Laboratory, Italy. It was found that for the both materials there is observable
one and the same pronounced absorption band at 1370 cm™ which is in a good
agreement with the 170 meV energy obtained from the PL spectra. The origin of the
395 nm PL and its phonon substructure is discussed.
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TERMOLUMINISCENCE Al,O; MAKROIZMERA UN
NANOIZMERA PULVEROS

D.Jakimovi¢a, L.Trinklere, B.Bérzina
Latvijas Universitates Cietvielu fizikas institiits

Tika veikti aluminija oksida (Al,0;) makro- un nano- izm&ra pulveru
termoluminiscences (TL) p&tijumi péc apstarosanas ar UV gaismu. TL mérjjumiem
tika izmantota spektralo mérjjumu iekarta ar iebiivéto parauga silditaju, kas lauj iegiit
TL liknes 20-300 °C diapazona un TL spektrus pie dazadiem apstaroSanas gaismas
vilpu garumiem. Tika novérotas bitiskas atSkiribas divu paraugu tipu TL
raksturipasibas. Makroizméra pulvera TL likne veido tris maksimumus (110, 170 un
280 °C), un TL luminiscences spektra ir divas saliktas joslas (ap 450 un 700 nm).
Nanoizméra pulvera TL signals ir Joti vajs, ta TL liknei ir viens maksimums ap 80 °C,
un TL luminiscences spektra ir viena josla 700-800 nm rajona. Al,0; pulveru TL
1pasibas tiek izskaidrotas ar paSvielas, virsmas un piemaisijuma defektu piedaliSanos
luminiscences procesos. Dazi no Siem defektu centriem tiek noteikti, nemot veéra
materialu fotoluminiscences pétijumu rezultatus, ka arf literatiiras datus.

THERMOLUMINESCENCE OF AlL,O; BULK AND

NANOSIZE POWDERS

D.Jakimovica, L.Trinklere, B.Berzina
Institute of Solid State Physics, University of Latvia

Thermoluminescence (TL) has been studied in the alumina (Al,03) bulk and
nanosize powders irradiated with UV light. The TL studies were carried out using the
set-up for spectral measurements with an integrated sample heater, providing
measurements of TL curves in the 20-300 °C temperature range and TL emission
spectra under variable wavelength of the irradiation light. The studied alumina
samples revealed the essential differences in the TL properties. The bulk Al,0; powder
has 3 peaks (110, 170 and 280 °C) in the TL curve and 2 complex bands (around 450
and 700 nm) in the TL emission spectrum. The nanosize powder is characterized with
the very low TL intensity, one peak (80 °C) in the TL curve and one band (700-800
nm) in the TL emission spectrum. The TL properties of alumina powders are
explained with participation of intrinsic, surface and impurity defects in the
luminescence processes. Some of these defects are identified basing on the analysis of
photoluminescence spectra and literature data.
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PIEMAISIJUMU UN RADIACIJAS DEFEKTU IETEKME UZ APSTAROTO
UN ATKVELINATO MgO KRISTALU LUMINESCENCI

V. Skvorcova
Latvijas Universitates Cietvielu fizikas institiits

Oksidu materiali biezi satur defektus, kas nosaka vielu specifiskas optiskas
ipasibas. Luminiscences pé€tijumu rezultatus var izmantot ka defektu klatbutnes
indikatorus pusvaditajos un dielektrikos. Darba ir pétitas magnija oksida monokristalu
fotoluminiscences (PL) un tas ierosmes spektri (PLE) p&€c apstaroSanas ar atriem
neitroniem un atkvélinaSanas.

Apstarotos kristalos atkvélinasanas petijumi dod svarigu informaciju par radiacijas
defektu rasanas un sabrukSanas mehanismu. Apstarotos un atkv€linatos pie
T,.,=773 K MgO kristalos fotoluminiscences spektri satur intensivu joslu 700 nm
rajona. Paradits, ka apstarotos un atkv€linatos pie T,,, = 573 K MgO kristalos
fotoluminiscences joslas stavoklis ir atkarigs no ierosmes gaisma vilpa garuma.

PLE spektru forma ir atkariga no apstaroto kristalu atkvélinasanas temperatiras:
pie Tuw = 573 K tiek noverotas ierosinasanas joslas ar maksimumiem 545 nm un
505 nm, toties pie Taxy = 773 K spektrs satur tikai vienu platu joslu 530 nm. Tiek
apspriesta atkvélinato MgO kristalu luminiscences joslu iesp&jama izcelsme.

IMPURITY AND RADIATION DEFECTS INFLUENCE ON LININESCENCE
OF IRRADIATED AND ANNEALED MgO CRYSTALS

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

Oxide materials often contain defects, which are responsible for specific optical
properties. The luminescence can be used as an indicator of the presence of intrinsic
and extrinsic (impurities) defects in insulator and semiconductor materials. In this
paper we present the results of investigation of the photoluminescence (PL), its
excitation and optical absorption of MgO crystals exposed to fast neutrons irradiation
and after annealing.

Annealing of irradiated crystals provides some interesting results about formation
and destruction of radiation defects. The photoluminescence spectra of the irradiated
MgO crystals and annealed at T,,, =773 K contain the dominating band centred
around 700 nm. It has been found that the position of the emission band depends on
the excitation wavelength for irradiated MgO crystals and annealed at T,,, =573 K.

The shape of the photoluminescence excitation spectra (Ajym= 700 nm and Aym =
740 nm) depends on the annealing temperature: thus, at Ty, = 573 K the excitation
spectrum contains two bands at t 545 nm and 505 nm, while at T, = 773 K only one
wide band is observed at 530 nm. The origin of the luminescence bands in the
annealed MgO crystals is discussed.
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JAUNI INDANDIONA SAVIENOJUMI MOLEKULARAI DIODEI

J. Latvels®, V. Kampars®, I. Muzikante®, K. Pudzs®
“Latvijas Universitates Cietvielu fizikas institiits
sz'gas Tehniska Universitate

Organisko materialu planas kartinas ar pusvaditaju ipasSibam misdienas tiek
plasi pétitas ar ceribu, ka tas var tikt pielietotas organiskaja elektronika. Lai $adas
logiskas shémas varétu tikt realiz&tas, nepiecieSami ir gan p-, gan n- tipa materiali.

Misu darba tika pétiti polars indandiona atvasinajums 2-(4’-N,N-dimetilamino-
benziliden) indan 1,3—-dions (DMABI) un ta atvasindjumi. Sis vielas pievérsa
uzmanibu ar lielo dipola momentu, fotoelektriskajam 1paSibam un optisko
neliniaritati. Petfjumiem tika izveidotas molekularas diozu strukturas, kuras veido
jaunu indandiona molekulu dubultslani ar zelta un aluminija elektrodiem.

Nemot véra kvantu kimiskos aprékinus, tika izveleti atvasinajumu pari, kuriem
HOMO un LUMO Iimeni savstarpgji ir visvairak nobiditi.

Eksperimentalie dati ietver molekularas diodes voltampérraksturliknes un
aktivacijas energiju rékinus.

NEW INDANDIONE CONJUNCTION IN MOLECULAR DIODE

J. Latvels®, V. Kampars”, I. Muzikante®, K. Pudzs®
“Institute of Solid State Physics, University of Latvia
"Riga Technical University

Nowadays, thin films of organic materials having semiconducting properties are
being extensively studied due to the very promising applications in organic
electronics. For the realization of logic circuits both p- and n-channel materials are
necessary.

In our work polar indandione derivative 2-(4’-N,N-dimethylaminobenzylidene)
indan 1,3—dione (DMABI) and it derivatives, which have received considerable
attention because of it large dipole moment, photoelectrical properties and optical
nonlinearities are investigated and sublimed diode devices, that are constructed of bi-
layer of new indandione molecules with Al and Au electrode.

According to quantum chemical calculations derivatives with more shifted
HOMO and LUMO levels were chosen.

Experimental data concern to studies of the DC current-voltage (I-U)
characteristics and activation energies E,(U) of a molecular material-based
heterojunction.
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POLIMERU KARTINU ELEKTRO-OPTISKA KOEFICIENTA
NOTEIKSANA IZMANTOJOT MAHA - ZENDERA
INTERFEROMETRISKO METODI

E. Nitiss, M. Rutkis, O. Vilitis
Latvijas Universitates Cietvielu fizikas institiita
Oragnisko materialu laboratorija

Viens no pétjjumu virzieniem LU CFI ir tadu jaunu, augsti efektivu poliméru
materialu radiana, kurus varétu izmantot nelineari optiskas (NLO) iericés. Sobrid
pasaulé aktuala ir elektro— optisko (EO) modulatoru atrdarbibas palielinaSana, ko cer
panakt aizvietojot pasreiz plasi izmantoto NLO materialu LiNbO; ar argja elektriska
lauka orientétu NLO aktivu poliméru. Kartinas EO koeficients ir pamatkriterijs $adu
jaunu polim€ru materialu noverté€sanai un talakai to optimizacijai.

TieSai EO koeficientu noteikSanai més izveélgjamies Maha — Zendera
interferometrisko metodi. Sis metodes lielaka prieksrociba ir ta, ka iesp&jams noteikt
parauga efektiva EO koeficienta atkaribu no gaismas kriSanas legka un polarizacijas.
Zinot So atkaribu var aprekinat EO koeficientus r;3 un r3;. DiemZ&l metodei piemit ar1
trakumi — augsta jutiba pret vibracijam, meérjjuma punkta (fazes) stabilitati,
elektromagnétiski inducéta viltus signala raSanas sinhrodetektora u.c. Lai Maha —
Zendera interferometrisko metodi sekmigi pielietotu So trikumu iespaids jaminimize.
Referata tiks apskatita LU CFI Organisko materialu laboratorija iegiita pieredze
ievieSot So metodi, ka arT doti veikto rj3 un r3;; mérfjjumu rezultati DMABI
atvasinajumus saturo$am polimé&ra kartinam.

DETERMINATION OF THE ELECTRO-OPTIC COEFFICIENTS OF
POLYMER FILMS BY MACH - ZEHNDER INTEFEROMETRIC METHOD

E. Nitiss, M. Rutkis, O. Vilitis
LU ISSP Laboratory of organic materials

One of the investigation tasks at the LU ISSP is creation and developments of
new and highly effective polymer materials that could be used for nonlinear optical
(NLO) devices. At the moment it is very important to increase operational speed of
electro optical (EO) modulators. This goal could be achieved by substitution of
presently widely used NLO material LiNbO; by poled NLO polymer. The EO
coefficients ri3 and r33 of a thin film is most important criteria for the evaluation and
further optimization of new NLO polymer materials.

For the direct measurement of EO coefficient we have selected Mach-Zehnder
interferometric method. The advantage of this method is possibility to obtain the
effective EO coefficient dependence on probing light polarization and incidence
angle. Based on this data one can calculate EO coefficients r;3 and r33. Unfortunately
the method also possesses drawbacks —high sensitivity to vibrations, stability of
measurement point (phase), electroinduced false signal in the lock in amplifier. For
successful implementation of Mach-Zehnder inteferometric method these drawbacks
must be reduced. We will report our experience gained from the implementation of
method and provide measurement results of 13 and r33 for host —guest films containing
DMABI derivatives as hromophores.
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DMABI MOLEKULAS UN TAS ATVASINAJUMU FOTOELEKTRISKO
IPASIBU IZPETE PLANAJAS KARTINAS, IZMANTOJOT KELVINA
ZONDES METODI

J.Sipols', V.Kampars®, .Muzikante'
"Latvijas Universitdtes Cietvielu fizikas institiits
2 - . - . - -
Rigas Tehniska universitate

Optiski ierosinata elektrisko paSibu atgriezeniska parslégSanas ir viens no
fotoelektrisko pasibu pétijumu virzieniem polim&ru matricas. Viena no iesp&jam, lai
iegiitu poliméru matricas ar noteiktam ipasibam, ir fotojutigu organisku molekulu
sadarbiba ar poliméru saimnieka-viesa sistéma.

Petitas indandiona organiskas molekulas sastav no
akceptora un donora grupam, kas ir savietotas ar
delokalizetu m-elektronu sistemu (skatit attéls 1). Gan

DM ABT

“[ﬁx"}""{-\mz\ aprékini, gan eksperimenti parada augsti atgriezenisku
CH&L-{ 'r:f—\ fotoierosinatu iekSmolekularo elektronu parnesi (PIET)

0 i DMABI molekula. Ierosinata stavokli PIET spektralaja

M—cy; regiona molekulai ir liela dipola momenta izmaina

Figure I; Attgls1  cH; atSkirtba no pamatstavokla, kas atlauj pé&tit molekulas

fotoelektriskas 1pasSibas, it 1paSi virsmas potenciala
izmainu planajam kartinam, ko var izmerit ar Kelvina zondes metodi.
Darba ir apskatitas DMABI molekulas un tas atvasinajumu reakcija uz
ierosinasanu PIET spektralaja regiona, ka arT mainita So molekulu koncentracija
“saimnieks-viesis” sistéma no 1 [idz 25 svara procentiem.

ANALYSIS OF PHOTOELECTRICAL PROPERTIES OF POLYMER FILMS
CONSISTING OF INDANDIONE DERIVATIVES BY KELVIN PROBE

J.Sipols', V.Kampars®, .Muzikante'
!Institute of Solid state Physics, University of Latvia
’Riga Technical University

The optically induced switching of electrical properties is important for
investigation of opto-electronic effects in polymer systems. One of the possibilities to
have polymer films with definite properties is incorporation of photosensitive organic
molecules in host-guest systems.

In this work novel indandione type organic molecules, which consist of
acceptor and donor groups bridged by delocalized n-electron system (see Fig.1), are
investigated. Both calculation and experimental data show a reversible highly dipolar
photoinduced intramolecular electron transfer (PIET) of DMABI molecule. When
molecule is irradiated at PIET spectral region a large change of dipole moment from
ground state to excited state takes place. These large changes allow to investigate
photoelectrical properties of molecule. Especially it is possible to detect changes of
surface potential of host-guest thin films consisting of DMABI molecules or it
derivatives by Kelvin probe method. In this work influence of concentration of
molecules on changes of photoinduced surface potential (amplitude and response time
to irradiation) between 1 and 25 wt% will be discussed.
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HOLOGRAFISKAIS IERAKSTS AZOBENZOLU
ATVASINAJUMU PLANAS KARTINAS

E.Laizane, K.Kundzins§, I.Muzikante, J.Teteris
Latvijas Universitates Cietvielu Fizikas institiits

Kops$ D. Gabors pirmo reizi ierakstija hologrammu, to plasi izmanto dazadu
optisko ierakstu veidoSanai. P&d€jos gados uzmanibu piever§ polim€riem un
mazmolekulariem organiskiem savienojumiem, ka fotoaktivu vidi, kura butu
iespejams uzglabat un apstradat informaciju. Viens no interesantakiem efektiem ir
virsmas reljefa veidoSanas polim€ros ar ievietotam azobenzolu molekulam
holografiska ieraksta laika. Azobenzola molekulam novéro foroizomerizaciju ,t.i.,
sp&ju mainit geometriju un optiskas ipasibas apgaismojot ar noteiktu vilpu garuma
gaismu. Saja darba ir apskatita divu mazmolekularo azobenzolu atvasinajumu ar
atSkirigu telpisko struktiiru (skat.zim.) ietekme uz virsmas reljefa veidosanos. P&c
holografiska ieraksta més novérojam lidz pat 200 nm augstu reljefu poliméra ar A-45
molekulam un Iidz pat 70 nm — ar A-48 molekulam. Eksperimenta rezultatu analize
parada, ka virsmas reljefs veidojas fotoizomerizacijas procesa ietekme.

mm@*@-@g mﬂ-"wg

A-45 6-[4-(4-Dicyclohexylsulfamoyl-phenylazo)- A-48 6-{4-[4-(Hexyl-phenyl-sulfamoyl)-
phenoxy]-hexanoic acid phenylazo]-phenoxy}-hexanoic acid

HOLOGRAPHY RECORDING IN AZOBENZENE CONTAINING
POLYMER FILMS

E.Laizane, K.Kundzins, I.Muzikante, J.Teteris
Institute of Solid State Physics, University of Latvia

Since the first proposition of the D.Gabor, holography has been widely use for
various optical information processes. In recent years polymers and low molecular
organic compounds are studied due to their potential application as photoactive media
for information storage and processing. One of the hot topics is surface relief grating
(SRG) in polymers doped with azobenzene molecules. The main advantage of
azobenzene molecules are changes of there geometry and optical properties by
irradiation with fixed wavelength light. In experiments influence of structure of 2 low
molecular azobenzene derivatives (A-45, A-48 see figures above) on SRG of polymer
matrix is studied. We observed up to 200 nm and 70 nm high surface reliefs for
polymer doped with A-45 molecules and A-48 molecules respectively.

The formation of photoinduced SRG of azobenzene containing polymer films
is caused by photoisomerisation process.
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JAUNAKAS PASAULES TENDENCES ORGANISKO GAISMAS
EMITEJOSO DIOZU IZVEIDE UN TO IEVIESANA ORGANISKO
MATERIALU LABORATORIJA

A.Vembris, .Muzikante
Latvijas Universitates Cietvielu Fizikas institits

Daudzi zinatnieki pieveér$ lielu uzmanibu alternativas energijas ieguvei, kas
atrisinatu nakotnes energijas trikuma problému. Bet cits ne mazak nozimigs Sis
problémas risinajums varctu bt ickartas ar mazaku energijas patérinu. Salidzinosi
lielu energijas daudzumu patéré apgaismosanai, kur izmanto neefektivas gaismas
lampinas. Ka alternativa var&tu biit organiskas gaismas emitgjosas diodes (OGED), to
gaismas sp€ja un efektivitate jau tagad parsp€j patreiz&jos gaismas avotus.

Visvienkarsakais ir vienslana OGED. Sis slanis kalpo vienlaicigi elektronu un
caurumu vaditajs, ka arT elektroluminiscencei. Efektivitates uzlaboSanai tiek veidotas
daudzslanu sist€émas, kur viens slanis izpilda tikai vienu funkciju. Pieméram,
vienslana OGED vieta var izveidot tris-slanainu struktiiru, kur viens slanis biitu
elektronu vaditajs, otrs — elektroluminisc€josais un tresais — caurumu vaditajs.

Augstas efektivitates OGED izveidei viena no problémam ir elektronu un
caurumu injekcija elektroluminiscgjosa slaniti. ST uzdevuma risina$anai pasaules
pétniecibas grupas piedava dazadus variantus.

Saja prezentacija pastastisim par OGED sistému atfistibu no vienslana lidz
daudzslanu struktiirai, ka ari par Organisko materialu laboratorija uzsaktiem
petijumiem.

NEW TRENDS OF IMPROVEMENT OF ORGANIC LIGHT EMITTING
DIODES AND ITS REALIZATION IN LABORATORY OF ORGANIC
MATERIALS

A.Vembris, .Muzikante
Institute of Solid State Physics, University of Latvia

Deficiency of energy will be the reality in the near future. Many scientific
groups attract attention on systems, which could accumulate energy from sun (its call
alternative energy). But other possibility to solve energy problem is design of devices
with less expenditure of energy. In the world for illumination spend lot of energy. It
could be decrease if we use organic light emitting diode (OLED) instead of light
bulbs.

The simplest OLED device consists of one layer. This layer is for both
electron and hole transport and also for electroluminescence. Multilayer systems are
produced in nowadays to increase OLED’s efficiency. Each layer is for only one use,
for example, three layer OLED device consists of electron transport,
electroluminescence and hole transport layers.

In the presentation we will discuss development of OLED’s from single to
multi layer systems and methods used in the laboratory of Organic materials.
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ELEKROLUMINISCENCES PETIJUMI JAUNI SINTEZETOS
ORGANISKOS MATERIALOS

G.Zeléal, A.Vembrisl, J .,Latvelsl, I.Muzikantel, J .V.Grazuleviciusz, V. Kokars®
"Latvijas Universitates Cietvielu fizikas institiits
’Organiskas Tehnologijas nodala, Kaunas Tehnologiska Universitate,
'Materialzinatnes un lietiskas kimijas fakultate, Rigas Tehniska universitdte

Miusdienas arvien vairak zinatniskas grupas pievér§ uzmanibu
elektroluminiscences pétijumiem organiskas vielas, lai varétu radit augstas
efektivitates organiskas gaismas emitgjosas diodes (OGED). Viena no lielakam
problémam ir nodroSinat, lai Ilidzveértigs skaits elektronu un caurumu nonaktu
elektroluminiscgjosa slani. Parasti emit€josa viela ir monopolars (elektronu vai
caurumu) vaditajs. Tas nozimé€, ka slani vienu ladinu koncentracija biis daudz mazaka
par otru. Elektroluminiscence ir atkariga no izveidojuSos eksitonu (elektronu —
caurumu para) skaita, tatad slani, kura ir salidzino$i maz viena tipa ladini, ir griiti
iegit lielas efektivitates.

Saja darba paradisim, ka izmainas elektroluminiscences efektivitate, ja
emitgjosa slaniti izmanto viesu — saimnieka sisttmu. Musu gadijuma viesis ir
organiskas elektroluminiscentas molekulas, bet saimnieks ir originals karbozola
atvasinajums, kur§ nodro$ina bipolaru vadamibu (elektronu un caurumu vaditajs).

STUDY OF ELECTROLUMINESCENCE IN NEW SYNTHESIZED
ORGANIC MATERIALS

G.Zeléal, A.Vembrisl, J .Latvels], I.Muzikante], J .V.Grazuleviciusz, V.Kokars®
! Institute of Solid State Physics, University of Latvia
’Department of Organic Technology, Kaunas University of Technology
3 Faculty of Materials Science and Applied Chemistry, Riga Technical University

Organic materials attract significant attention due to there possible application
in optoelectronic devises, such as organic light emitting diode (OLED). One of targets
for high efficiency OLED is to ensure that equal number of electrons and holes reach
electroluminescent layer. Usually organic molecules are monopolar conducting
materials (provide electron or hole transport) which means that mostly one type of
charge is presented in this layer. In that case it is difficult to have high efficient OLED
devices, because electroluminescent is proportional to number of exciton (electron -
hole pair) in emitting layer.

In this work a guest — host system as emitting layer is applied. As guest
electroluminescent molecules and as host novel bipolar carbazole derivative is used.
The efficiency of electroluminescence of this guest — host system will be presented.
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NO INDANDIONU ATVASINAJUMIEM VEIDOTU BINARO HROMOFORU
ORGANISKO STIKLU IPASIBU RAKSTUROJUMS

A.Tokmakovl, M.Rutkisl, V.Kamparsz, V. Kokars®
! Latvijas Universitates Cietvielu fizikas Institiits
2 p- . — . - -
Rigas Tehniska universitate

Organiskie materiali ar zemu dielektrisko konstanti, un lielo un straujo nelineari-
optisko signalu izraisa arvien lielako zinatnisko un tehnologisko interesi. Ka nelineari
optiski (NLO) materiali tie tiek uzskatiti par pamatu super atrdarbigu elektro-optisko
modulatoru un slédzu radiSana. Par perspektivako virzienu lai palielinatu organisko
NLO materialu efektivitati un stabilitati tiek uzskatita binaro hromoforu organisko
stiklu (BHOS) veido$ana.

Mgs piedavajam izveidot BHOS ka viesis —saimnieks sistému, kura sastav no
diviem Kkimiski nesaistitiem indandiona atvasindjumiem ar pret€ji verstiem
hiperpolariz€jamibas vektoriem (f,), attieciba pret hromoforu pamatstavokla dipola
momentiem (ug). Stiklveidigic DMABI-6Ph 2-{4-[Bis-(2-tritiloksi-etil)-amino]-
benziliden}-indan-1,3-dions un poliuretans ar terc-Butil-DMABI (tBuDMABI-PU)
ar ug paral€lu ar fy un tika izmantoti ka saimnieks, bet IPB (N-(indan-1,3-dion-2-il)
piridinija betains) kuram f, ir antiparal€ls u, — ka viesis.

Izmantojot optisko OHG efektu tika pétita izveidoto BHOS NLO efektivitates
un tas termiskas stabilitates atkariba no kompozicijas sastava.

CHARACTERIZATION OF THE NOVEL INDANDIONE DERIVATIVES
BASED BINARY CHROMOPHORE ORGANIC GLASS MATERIAL

A.Tokmakovl, M.Rutkisl, V.Kamparsz, V. Kokars®
! Institute of Solid State Physics, University of Latvia
2P . . .
Riga Technical University

Large and rapid nonlinear optical (NLO) response, low dielectric constants and
their easiness of processing make organic materials of great current scientific and
technological interest for photonic device applications such as superfast electro-optic
modulators and switches. The binary chromophore organic glasses (BCOG) is the
latest trend in design of such organic NLO materials with enhanced efficiency and
stability.

We have proposed as BCOG guest — host system containing two indandione
derivatives with opposite hiperpolarizabillity (f#,) vector direction relative to
chromophore ground state dipole moment (u,). Glassy DMABI-6Ph 2-{4-[Bis-(2-
trityloxy-ethyl)-amino]-benzylidene}-indan-1,3-dione and polyurethane with tert-
Butyl-DMABI (tBuDMABI-PU) in the side chains with S parallel u, to was used as
a hosts . Zwitterionic IPB (N-(indan-1,3-dion-2-yl) pyridinium betaine) with S,
antiparallel to ug involved as a guest.

Composition impact on bulk NLO susceptibility and thermal stability of
proposed BHOG has been studied by means of optical SHG.
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DEFEKTU CENTRU MAGNETISKO REZONANSU PETIJUMI
LUMINISCENTO DETEKTORU MATERIALOS

E. Elsts, U. Rogulis
Latvijas Universitates Cietvielu fizikas institiits

Referata apliikoti divi defektu centru modeli, kuri pétiti ar magnétisko rezonansu
metodeém luminiscento detektoru materialos:
- Tl —trim@ra centrs y apstarota scintilatoru kristala CsI:T1,

- Ar Mo piejaukumu saistits defekts scintilatoru kristala CdWOs.
MCD - EPR spektru lenkiskas atkaribas CsI: Tl kristala var tik labi aprakstitas ar Tl
— triméra centra modeli, kura divi TI" piejaukuma joni aizvieto divus blakus eso3os
Cs" jonus un starp tiem lokalizéts parmagnétisks T1° starpmezgla jons.

EPR spektru hipersikstruktiiras izpéte liecina, ka ar Mo saistita defektu centra modeli
CdWO, kristala novérotas mijiedarbibas ar divam ekvivalentam Cd" kodolu grupam.

MAGNETIC RESONANCE INVESTIGATIONS OF DEFECT CENTRES IN
LUMINESCENT DETECTORS

E. Elsts, U. Rogulis
Institute of Solid State Physics, University of Latvia

In this work we discuss two defect centres studied using magnetic resonance methods
in luminescent detector materials:

- TI - trimmer centre created after y irradiation in scintillator crystal CsI:Tl,

- Mo impurity - related defect in scintillator crystal CdAWOs,.
Angular dependences of the MCD — EPR spectrum in Csl:Tl crystal could be
described using Tl — trimer centre model, where two T1” impurity ions replace two
adjacent Cs” ions and a paramagnetic Tl ” interstitial ion is localized between them.

Studies of the EPR spectrum hyperfine structure shows that in the Mo related defect

centre in the CdWOy crystal interactions with two groups of equivalent Cd" nuclei
could be observed.
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