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OPTISKAS IPASIBAS UN DEFEKTI



SILANOLA INFRASARKANAS ABSORBCIJAS SPEKTRI
SiO; STIKLA

A. Silip$§
LU Cietvielu fizikas institiits, Kengaraga 8, Riga LV — 1063

Udenraza skabekl]a plazma sintezétajos un sol-gel procesa izgatavotajos SiO,
stiklos ir augsta (virs 1000 ppm) hidroksila piejaukumu koncentracija. Hidroksils ir art
galvenais piejaukumu defekts uz SiO; stikla virsmas. P&c termiskas apstrades virs 700 °C
gan stikla tilpuma, gan virsmas hidroksils veido izol€tus un ar stikla tiklu kimiski saistitus
centrus: Si-OH (silanola grupas) Literatura [1] ir noteiktas silanola svarstibu frekvences
uz SiO, stikla virsmas (VOH=3748cm'2;80H=834cm'1; vSi-OH=975cm™ un tOH=105
cm”) Tuvaja infrasarkand spektra dala (4000 — 8000) cm™ absorbciju dod mingto
svarstibu kombinacijas. Silanola svarstibu un to kombinaciju energiju salidzinagjums SiO,
stikla tilpuma un uz virsmas lauj secinat, ka tilpuma silanols daudz efektivak sadarbojas
ar stikla tiklu.

[1] Andre Burnean and Cedric Carterner, Phys. Chem. Chem Phys., 2000,2, 3217 — 3226

IR ABSORBTION SPECTRA OF SILANOL IN FUSED SILICA

A.Silins
Institute of Solid State Physics, University of Latvia, 8 Kengaraga St.,
Riga, LV — 1063, Latvia

In an H; —O; flame synthezed and obtained by a sol-gel method fused silica
samples there are high hydroxyl impurity concentrations (above 1000 ppm). Hydroxyl
also is the main impurity defect on the fused silica surface. Heat treatment above 700 °C
creates isolated hydroxyl centers covalently bound to the glass network (silanol groups)
in bulk material and on the surface. In literature [1] the vibrational modes of isolated
silanol on silica are established (VOH=3748cm™;80H=834cm™; vSi-OH=975cm™ un
tOH=105 cm™). In near infrared (4000 — 8000) cm 'absorbtion is caused by combinations
of these modes. Comparison of the silanol vibrational mode’s and their combination’s
energies in the fused silica bulk and on the surface allows to conclude that in bulk silanol
effectively interacts with glass network.

[1] Andre Burnean and Cedric Carterner, Phys. Chem. Chem Phys., 2000,2, 3217 — 3226



RUTILA STRUKTURAS GeO; KRISTALA LUMINISCENCES
SALIDZINAJUMS AR a-KVARCA STRUKTURAS GeO; KRISTALA UN GeO;
STIKLA LUMINISCENCI

A.Truhins®, M. Kink", Y. Maksimov®, J.Jansons”, R. Kink"
“Latvijas Uninversitates Cietvielu fizikas institiits
"Tartu Universitates fizikas institiits

Pétita GeO, kristala ar rutila struktiiru luminiscence. Kristali audz&ti no germanija dioksida un
natrija bikarbonata kausgjuma. Iegtto kristalu luminiscence ir salidzinata ar luminiscenci natrija
germanata stikliem, kas izgatavoti oksid&joSos un reduc€josos apstaklos. Reducéta stikla un
kritala paraugos novérota luminiscences josla ap 2.3 eV, kas tika ierosinata ar N, lazeru (337 nm).
Pie lielakam ierosmes fotonu energijam un zem rentgena stariem rodas papildus josla ap 3 eV.
Joslai pie 2.3 eV iekScentru luminiscences dziSanas kin&tikas laika konstante ir 100 ps 290 K
temperattira un 200 ps 80 K temperattira. Reducéta stikla paraugiem dziSanas kinétika ir taja pasa
laika intervala, bet ta ir neeksponenciala. Oksidétiem paraugiem, ierosinatiem ar slapekla lazeri,
luminiscence netika novérota. Var secinat, ka rutila struktiiras GeO, kristaliem un reducétiem
natrija germanata stikliem luminiscences centri atbilst skabekla deficita centriem, modificétiem ar
natriju. 2.3 eV josla var but piedévéta tripleta-singleta parejam. 3 eV josla, kurai dziSanas laika
konstante ir ap 0.2 ps, var biit piedévéta pie singleta-singleta parejam. Gadijuma ja ierosmi
realizé ar ArF lazeri, rentgena starojumu vai elektrona kula, abas joslas var biit ierosinatas
rekombinativos procesos ar laika parametriem, kurus nosaka keraju centri. Cita luminiscences
josla ap 3.9 eV tika noverota GeO, kristala ar rutila struktiiru, ierosinot ar ArF lazeri temperatiiras
intervala 100-15 K. Destruktiva elektrona kula ierosme rada Iidzigu luminiscenci GeO, kristala ar
a-kvarca struktiiru.

LUMINESCENCE OF GeO; RUTILE-LIKE CRYSTAL.
COMPARISON WITH GeO; a-QUARTZ-LIKE CRYSTAL AND GeO; GLASS

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

The luminescence of GeO, rutile-like crystals was studied. Crystals were grown from melt of
germanium dioxide and sodium bicarbonate mixture. Luminescence of the crystal was compared
with that of sodium germanate glasses produced in reduced and oxidised conditions. A
luminescence band at 2.3 eV was observed under N, laser (337 nm). At higher excitation photon
energies and x-ray excitation an additional band at 3 eV appears in luminescence. The band at 2.3
eV possesses intra-center decay time constant about 100 ps at 290 K and about 200 ps at low
temperature. Analogous luminescence was obtained in reduced sodium germanate glasses. No
luminescence was observed in oxidised glasses under nitrogen laser, therefore the luminescence
of rutile-like crystal and reduced sodium germanate glass was ascribed to oxygen deficient
luminescence center modified by sodium. The band at 2.3 eV could be ascribed to triplet-singlet
transition of this center, whereas the band at 3 eV, possessing decay about 0.2 ps, could be
ascribed to singlet-singlet transitions. Both bands could be excited in recombination process with
decay kinetics determined by traps, when excitation realised by ArF laser or ionising irradiation
with x-ray or electron beam. Another luminescence band at 3.9 eV in GeO, rutile-like crystal was
obtained under ArF laser in the range 100 — 15 K. Damaging e-beam irradiation of GeO, crystal
with a-quartz structure induces similar luminescence band.



YVO, un YVO, :Nd KRISTALU LUMINESCENCE UN ISI DZIVOJOSA
ABSORBCIJA

V. Pankratov’, L. Grigorj eva', D. Millers' , H.M. Yochum®
Institute of Solid State Physics, University of Latvia, Latvia
“Sweet Briar College Sweet Briar College, Sweet Briar, VA 24595, USA
vpank@latnet.lv

YVO, monokristali, aktivéti ar retzemju elementiem (galveno kart Nd** joniem) ir
daudzsoloss lazeru materials. So kristalu optiskas Tpasibas ir loti atkarigas no kristala
sastava: gadijjuma piemaisijumiem, stehiometrijas un pasvielas defektiem. Radiacijas
defekti un energijas parnese $aja materiala Sobrid ir maz izpétita. Isi dzivojosa absorbcija
un luminiscence ar laika izSkirSanu tika pétita YVO4 nominali tiriem kristaliem ar
atSkirigu skabekla vakancu koncentraciju, ka art ar Nd aktivétiem kristaliem.

Visos paraugos novérota plata 1si dzivojosas absorbcijas josla un ir paradits, ka to
var aproksimét ar tris Gausa joslam, kuru maksimumi ir pie ~1.5 eV, ~2.0 eV un ~3.0
eV. P&dgjas joslas intensitate ir atkariga no skabekla deficita kristala, kamér parejo joslu
intensitate praktiski ir vienada visos pétitajos neaktivetajos kristalos. Atrasts, ka Tsi
dzivojosas absorbcijas intensitate un sabrukSanas laiks ir atkarigs no Nd koncentracijas.
Tiks apspriesti to centru modeli, kas atbildigi par 1si dzivojoSo absorbciju.

Gan neaktivetajos, gan aktivétajos kristalos noverota pasvielas luminiscences
josla ap ~2.8 eV, ja kristala tiek raditi elektroni un caurumi. Spektrali-kinétisko
paramertu atkariba no koncentracijas un temperatiras tika pétita. Piedavati energijas
parneses procesu modeli starp pasvielu un Nd joniem.

LUMINESCENCE AND TRANSIENT ABSORPTION IN YVO4 AND YVO, :Nd
CRYSTALS

V. Pankratov, L.Grigorjeva, D. Millers , H.M. Yochum

YVO, single crystal doped with rare earth elements (mostly Nd*" ions) is a promising
laser material. However optical properties strongly depend on crystal composition:
concentration of trace impurities, stoichiometrity (oxygen deficiency) and intrinsic
defects (for example, antisite defects). Furthermore, radiation defects and energy transfer
processes are poorly studied in this crystal so far. Nominally pure YVOj crystals with a
various content of oxygen vacancies as well as YVOg4;Nd crystals have been studied by
means of time-resolved absorption and luminescence spectroscopy.

Broad band of induced transient absorption was detected in all samples studied. It
is shown that this band can be presented as superposition of three bands peaking at ~1.5
eV, ~2.0 eV and ~3.0 eV. Intensity of the last band depends on the oxygen deficiency in
crystals, whereas other bands intensities practically remain the same for all crystals
investigated. It was also found that the transient absorption (intensity and decay time)
depends on neodymium concentration. The models of centers, which are responsible for
above-mentioned absorption, will be discussed.

Intrinsic luminescence band near 2.8 eV was detected under band-to-band
excitation in all YVOy crystals studied (nominally pure and doped). The dependence of
spectral-kinetic characteristics on temperature and dopand concentration will be
presented. The model of energy transfer processes from host lattice to neodymium ions
will be suggested.



RADIACIJAS DEFEKTU EPR LiYF; KRISTALA

A. Fedotovs, U.Rogulis, L. Dimitro¢enko

Latvijas Universitates Cietvielu fizikas institiits

LiYF, tiek plasi izmantoti ka 1azeru un scintilatoru materiali [1].
Misu darba tika veikti EPR spektru pétijumi ar rentgenstariem istabas temperatiira
apstarotiem tiriem un ar aktivétiem LiYF4 monokristaliem. leglitie me&rjjumu rezultati
liecina par radiacijas inducéta defekta klatbiitni kristala struktiira, kurs ir stabils istabas
temperattra. 77 K temperatura tika novérota EPR spektru sikstrukttira un tika uznemta tas
lenkiska atkariba, kura ir skaidrojama ar g-faktora anizotropiju.

Referata tiks analizéta radiacijas defektu iespgjama struktiira un izcelsme LiYF4

kristala, ka arT aktivatoru ietekme uz tiem.

[1] C. M. Combes, P. Dorbenos, C. W. E. van Eijk, C. Pedrini, H.W. den Hartog, J.Y.
Gesland, P.A. Rodnyi, J. Lumin, 1997, vol. 71, p. 65.

EPR OF RADIATION DEFECTS IN LiYF4 CRYSTAL

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

LiYF4 crystals are considered as material suitable for applications as scintillators
[1] and laser medium material.

The EPR studies of pure and doped LiYF, crystal have been done after x-ray
irradiation at room temperature. Obtained results showed presence of radiation-induced
defect which is stable at room temperature. Broad EPR band in the X-microwave range is
structureless at RT. A structure could be resolved by measurements at 77 K, it is angular
dependent on two perpendicular planes and could be explained mainly by g-anisotropy.
We discuss the possibility that the observed spectrum could be the F centre and what

could be the role of activators in forming these paramagnetic centres.

[1] C. M. Combes, P. Dorbenos, C. W. E. van Eijk, C. Pedrini, H.W. den Hartog, J.Y.
Gesland, P.A. Rodnyi, J. Lumin, 1997, vol. 71, p. 65.

7



F-TIPA CENTRU EPR TIRA LIBAF; KRISTALA

E. Elsts', A. Fedotovs', U. Rogulis', A. Gulans', I. Tale', M. NiklI’,
N. Ichinose3, K. Shimamura®

! Cietvielu Fizikas institits, Latvijas Universitate, Riga, Latvija
? Fizikas institits, Cehijas Zinatu Akadémija, Praga, Cehija
3 Materialu zindatpu un tehnologiju labratorija, Waseda Universitate , Tokija, Japana

Mes pétijam augstas kvalitates tira LiBaF; parauga EPR spektrus. LiBaF; paraugs
tika ierosinats ar rentgena starojumu istabas temperatiira, bet spektrs tika pétits zemas
temperatiiras — 77 K, kur tam novérojama ievérojami lielaka intensitate. M&s vargjam
iz8kirt visas centra hipersikstruktiras Imijas. Kvantitativa analize ar g — tenzora
parametriem, kas tika ieglti no magnetooptiskajiem mérfjjumiem paradija, ka F-tipa
centri, kas agrak tika novéroti ar MCD-EPR tehnikas palidzibu [1, 2] ir tie pasi F-tipa
centri, ko mé novérojam ar EPR. Saja darba més analizésim EPR spektra
hipesikstruktiras parametrus un to lenkiskas atkaribas un apspriedisim F-tipa centru
struktaru LiBaF; kristala.

[1]  P.Kulis, I. Tale, M. Springis, U. Rogulis, J. Trokss, A. Veispals, H.-J. Fitting, Radiation Effects &
Defects in Solids, 149 (1999) 97 — 100.

[2] U.Rogulis, J.-M. Spaeth, I.Tale, M.Nikl, N.Ichinose, K.Shimamura, Radiation Measurements, 38
(2004) 663 — 666.

EPR OF F-TYPE CENTRES IN PURE LIBAF; CRYSTAL

E. Elsts', A. Fedotovs', U. Rogulis', A. Gulans, I. Tale', M. NikI%,
g
N. Ichinose3, K. Shimamura®

! Institute of Solid State Physics, University of Latvia, Riga, Latvia
? Institute of Physics, Czech Academy of Sciences, Prague, Czech Republic
3 Laboratory of Material Sciences and Technology, Waseda University, Tokyo, Japan

We studied EPR spectra of pure LiBaF; sample of high quality. For EPR
measurements LiBaF; sample was X-irradiated at room temperature, however spectra
could be observed at low temperatures - at 77K. We could well resolve all hyperfine
structure lines of F-type centre. Qualitative analysis with g-tensor parameters derived
from magneto-optical measurements showed that the F-type centre observed earlier by
MCD-EPR techniques [1, 2] is the same F-type centre we observe with the EPR. In this
work we will analyse origin of the hyperfine structure of the EPR spectra and their
angular dependencies and discuss the structure of F-type centres in the LiBaF; crystal.

[1T  P.Kulis, I. Tale, M. Springis, U. Rogulis, J. Trokss, A. Veispals, H.-J. Fitting, Radiation Effects &
Defects in Solids, 149 (1999) 97 — 100.

[2] U.Rogulis, J.-M. Spaeth, 1.Tale, M.Nikl, N.Ichinose, K.Shimamura, Radiation Measurements, 38
(2004) 663 — 666.



CsCdF;:Mn KRISTALU LUMINISCENCE

A. Sarakovskisl, M. Sprir,lgisl, M. Kinkz, Y. Maksimov’
Latvijas Universitates Cietvielu fizikas institiits,
’Tartu Universitates Fizikas institiits

Perovskita struktiiras fluoru saturoSie kristali ar retzemju un citu aktivatoru
piejaukumiem ir perspektivi materiali lazeru matricdm un joniz€joSa starojuma
detektoriem. Radiacijas raditie efekti pétiti vairakos fluoridos un tajos atrasti galvenie
punktveida defekti (F- un V- tipa centri). Pavisam maz zinams par radiacijas efektiem
CsCdF; kristalos.

Agrakos pétijumos més paradijam, ka péc rentgenapstarosanas CsCdF;:Mn
kristalam paradas fotostimulétas luminiscences joslas ap 4.13 eV un 2.25 eV, kuras ir
novérojamas ari termostimulétas luminiscences spektros. Seit més paradam CsCdFs;:Mn
kristala optisko 1pasibu pétijumus, paraugu ierosinot VUV spektra apgabala. Gan 4.13
eV, gan 2.25 eV joslas ir novérojamas, ierosinot paraugu VUV spektra dala, bet pec VUV
apstaroSanas pie zemam temperatiram tas paradas ari termostimulétas luminiscences
spektros.

Analiz€jot ierosmes un termostimulétas luminiscences radiSanas spektrus VUV
dala, ka arT iepriek$¢jos datus par CsCdF; un tam lidzigiem kristaliem, tiek diskutéts par
radiacijas ietekmé radito piemaisijuma defektu un pasvielas elektronisko ierosinajumu
lomu rekombinativas luminiscences procesos kristala.

LUMINESCENCE OF CsCdF;:Mn CRYSTALS

A. Sharakovskyl, M. Springisl, M. Kink?, Y. Maksimov”
!Institute of Solid State Physics, University of Latvia
*Insitute of Physics, University of Tartu

Perovskite type fluoride crystals doped with rare-earth ions and other activators are
promising materials for laser hosts and detectors of ionising radiation. The radiation-
induced effects have been studied in a number of fluorides and the main defects (F- and
Vk -type) have been identified. Considerably less information on radiation effects is
available for CsCdF;.

In our recent studies we have showed that after x-ray irradiation photostimulated
luminescence bands at 4.13 eV and 2.25 eV appear in the sample. The bands can be seen
also in thermostimulated luminescence spectra. Here we present a study of optical
properties of CsCdF;:Mn, when excited in VUV spectral region. Under VUV excitation
the both bands at 4.13 eV and 2.25 eV appear in the luminescence spectra of the sample.
Moreover after the irradiation in VUV region at low temperatures the bands also appear
in thermostimulated luminescence spectra.

Based on the recent studies and the obtained results, involving VUV excitation
spectra as well as thermostimulated luminescence creation spectra, questions about the
role of the activator defects and intrinsic electronic excitations in recombination
luminescence are discussed.



PIEMAISIJUMU IETEKME UZ MAGNIJA O!(SiDA OPTISKAM UN
MIKROMEHANISKAM IPASIBAM

V.Skvorcova, N.Mironova-Ulmane, V.Silinevi¢s, G.Bakradze
Latvijas Universitates Cietvielu fizikas institits

Magnija oksida kristalus plaSi izmanto gan eksperimentalos, gan teorétiskos
petijumos ka platzonas oksida kristala modeli. Sekmigai MgO pielietoSanai optoelektronika ir
nepiecieSams zinat ta optiskas un dielektriskas pasibas kompleksa ar kristala mehaniskam
ipasibam. Ka ir zinams viens no faktoriem, kas var izsaukt ka fizikalo ta arl mehanisko
ipasibu izmainas ir piemaisijumu jonu klatbiitne, kas daudzos gadijumos apgriitina MgO
pielietoSanu. Darba ir pétitas ar dazadam dzelzs saimes piemaisijumu jonu koncentracijam
magnija oksida monokristalu optiskas, un mikromehaniskas ipasibas.

MgO absorbcijas spektros novérotas divas platas joslas pie ~46000 cm™ un
~35000 cm™', kas saistitas ar ladina-parneses pareju Fe’". Absorbcijas spektra papildus
paradas divas platas joslas pie ~16400 cm™ un ~22500 cm™, kas ir saistitas ar Cr’* jonu
parejam no pamatstavokla 4A2g(4F) uz ierosinatiem 4T2g un 4T1g stavokliem. Izmérita MgO
monokristalu mikrocietiba pie dazadam slodz€m un materiala plaisu izturiba. Izmantojot
selektivas kimiskas kodinaSanas metodi ir pétitas dislokaciju struktiras ap indentora
nospiedumiem kristalos ar dazadu piemaisijumu saturu. Paradits ka dzelzs jonu klatbiitne
ievérojami palielina MgO kristalu trauslumu. Iegitie rezultati paradija kvalitativo sakaribu
starp MgO monokristalu optiskam un mikromehaniskam Ipasibam un lauj secinat, ka tas ir
atkarigas ne tikai no piemaisijumu koncentracijas, bet arT no to savstarp&jam attiecibam.

EFFECT OF IMPURITIES ON OPTICAL AND MICROMECHANICAL
PROPERTIES OF MAGNESIUM OXIDE

V.Skvortsova, N.Mironova-Ulmane, V.Silinevich, G.Bakradze
Institute of Solid State Physics, University of Latvia

Magnesium oxide is an object for extensive experimental and theoretical
investigations since it has promising optical, dielectrical and mechanical properties, simple
crystal structure, and can serve as a model of a wide band gap oxide crystal. In many
applications of MgO single crystals the presence of impurity ions can determine main
physical and mechanical properties of crystal. Here we present the results of investigation of
optical and micromechanical properties of magnesium oxide single crystals doped with
different concentrations of transition metal ions impurities.

The absorption spectrum of MgO consists of two bands at ~46000 cm™ and ~35000
cm™ associated with Fe*" charge-transfer transition. In additon to iron bands two absorption
bands referring to chromium ion impurities in octahedral sites are detected. Absorption bands
with maximum at ~16400 cm™, ~22500 cm™ correspond to the transitions from the ground
state *A(*F) to the exited states *T,, and T, respectively. MgO single crystals
microhardness at different loads and toughness were measured. Using selective chemical
etching the dislocation structures around indentor imprints were studied. It is shown that iron
ion impurities increase the brittleness of MgO. The results have revealed qualitative
dependence of optical and micromechanical properties on the ion impurity concentration.
Based on the obtained results it could be proposed, that the optical and micromechanical
properties of MgO single crystals depend not only on transition ions concentration but also
on the relation between different ion concentrations.
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SKABEKILA JONU IMPLANTACIJAS IETEKME UZ AIN KERAMIKAS
FOTOLUMINISCENCI

A.Auzipa, L.Trinklere, B.Bérzina
Latvijas Universitates Cietvielu fizikas institiits

Jau daudzus gadus AIN keramikas fotoluminiscence (PL) tiek pétita Platzonu materialu
laboratorija. Laboratorija iegiito originalo rezultatu analize kopa ar literatlira pieejamiem
citu autoru darbiem Jauj noteikt defektus, kas ir atbildigi par galveno 390 nm PL joslu, ka
arT likt prieksa luminiscences mehanismu. NoteicoSie ir skabekli saturoSie defekti, ko
veido slapekli aizvietojosi skabekla joni (Oyn) un aluminija vakances (va;). Bez galvenas
390 nm PL joslas ir novérojamas ari 470 nm un 600 nm joslas.

Darba tiek pétita skabekla jonu implantacijas ietekme uz AIN keramikas
luminiscenci. AIN keramika ir sintez€ta RTU Neorganiskas kimijas institiita, bet skabekla
implantacija ir veikta Nacionalaja Taivanas Universitate. PL spektri un to ierosmes
spektri (PLE) tiek pétiti un salidzinati AIN paraugos pirms un péc skabekla jonu
implantacijas pie istabas temperatiiras.

legtitie rezultati lauj secinat, ka skabekla jonu implantacija AIN keramika nerada
jaunas luminiscences joslas, bet gan izmainas jau zinamo joslu intensitasu attieciba. Tiek
apspriesti noverotas paradibas céloni.

INFLUENCE OF OXYGEN ION IMPLANTATION ON
PHOTOLUMINESCENCE OF AIN CERAMICS

A.Auzina, L.Trinkler, B.Berzina
Institute of Solid State Physics, University of Latvia

In Laboratory of Wide Band Gap Materials the photoluminescence (PL) processes in AIN
ceramics are studied for the many years. At present the analysis of original results
obtained together with those of other authors allow reveal the defects responsible for the
main 390 nm luminescence as well as propose the PL. mechanism. These are the oxygen-
related defects consisting of oxygen substituting for nitrogen (On) and aluminum
vacancies (va)). Besides the main 390 nm band two other PL bands at 470 nm and 600
nm appear.

The aim of the present research is to study the influence of oxygen implantation on
luminescence of AIN ceramics. AIN ceramics are sintered in Institute of Inorganic
Chemistry, Riga Technical University. Procedure of oxygen implantation is done in
National Taiwan University. The spectra of PL and its excitation (PLE) are studied and
compared for samples as sintered and after the treatment of oxygen implantation at room
temperature.

It was found that oxygen ion implantation does not create new PL bands but the ratio
of intensities of existing PL bands differs from that observed in untreated samples. The
possible reasons responsible for the PL features observed are discussed.
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AMORFO HALKOGENIDU PUSVADITAJU IZMANTOSANA OPTISKAS
TEHNOLOGIJAS

J.Teteris
Latvijas Universitates Cietvielu fizikas institiits

Amorfie halkogenidu pusvaditaju (As-S, As-Se, Ge-S, Ge-Se u.c.) planas kartinas
izraisa pieaugoSu interesi ka perspektivi materiali informacijas optiskam ierakstam un
apstradei. Butiskas optisko 1paSibu fotoinducétas izmainas (An < 0,8 ; AE; < 0,4 eV) Sajos
materialos dod iesp&ju veikt fazu vai amplitiidas ierakstu planas kartinas reala laika.
Fotoinducétas izmainas halkogenidu pusvaditajos saistitas ar Kkimisko saiSu
transformaciju, kas arl nosaka So materialu augsto izSkirSanas sp&ju ( ~ 10* mm’l) un
iespgju tos izmantot holografija un litografija. Uz So savienojumu bazes izstradati
fotorezisti redzamaja spektra dala (A< 700 nm) ar gaismas jutibu ~ 10 mJ/cm®. Referata
apskatiti So fotorezistu darbibas principi un to pielietoSanas iesp€jas reljefa hologrammu
un holografisko optisko elementu razoSana. Paradita iesp&a izmantot amorfo
halkogenidu planas kartinas planarajos vilnvados.

APPLICATION OF AMORPHOUS CHALCOGENIDE
SEMICONDUCTORS IN OPTICAL TECHNOLOGIES

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

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

A.Ozols
Rigas Tehniska Universitdte
Latvijas Universitates Cietvielu fizikas institiits

Holografiskajos eksperimentos mikroobjektivus parasti lieto interferences ainas
noverosanai. Tom@r tos var izmantot ari konkrétakas informacijas iegiiSanai ka par
interferences ainu, ta ari par fotoinduc@tajiem procesiem tas ietekmé.

Pirmkart, izmérot interferences ainas periodu A' uz ekrana, kas atrodas attaluma L
no mikroobjektiva aizmugurgjas fokalas plaknes, var atrast interferences ainas periodu
pirms mikroobjektiva

A=[(FA/L)Y*+» /41",
kur F ir mikroobjektiva fokusa attalums, bet A — gaismas vilpa garums. Formula ir
izrisinata izmantojot hiperbolu teoriju un faktu, ka interferences aina uz ekrana veidojas
interferences maksimumu hiperboloidiem Skeloties ar ekrana plakni. Ta ir ar parbaudita
eksperimentali.

Otrkart, ar mikroobjektivu novérojot interferences ainas nobidi aiz holografiska
rezga, var noteikt lausanas un absorbcijas koeficientu fotoinducéto izmainu zimes. Sim
noliikam jaizmanto interferences ainas matematiskais apraksts, ko veido nulltas un pirmas
difrakcijas kartas vilpi un kas iegilits saistito vilpu teorijas tuvinajuma. Metode ir
eksperimentali parbaudita amorfo pusvaditaju un azobenzola oligoméru kartinu gadijuma.

MICROOBJECTIVE STUDIES OF DYNAMIC HOLOGRAPHIC GRATINGS

A.Ozols
Riga Technical University
Institute of Solid State Physics, University of Latvia

In holographic experiments microobjectives are usually used to observe the
recording interference pattern. However, they can be used to get more detailed data both
about the interference pattern and photoinduced processes responsible for recording.

First, one can find the period of interference pattern according to the formula

A=[(FA/LY+3 /41",
where A' is the interference pattern period on the screen placed at the distance L from the
rear focal plane of the microobjective with the focal length F, A is the light wavelength.
This formula is obtained using the hyperbola theory basing on the fact that the
interference pattern on the screen is due to the crossing of interference maxima
hyperboloids by the screen plane.

Second, one can find the signs of photoinduced refractive and absorption index
changes simply observing the interference pattern shift by a microobjective just after the
holographic grating. For this purpose the mathematical expression is derived describing
the interference pattern from the zeroth order and the first order waves on the basis of
coupled wave theory. This method is experimentally proved in the cases of amorphous
semiconductor and azobenzene oligomer films.
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ATSTAROSANAS HOLOGRAMMAS ARSENA HALKOGENIDOS

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

Dotaja darba aplukotas atstaroSanas hologrammas (HG), kas veidojas veicot ierakstu
transmisijas rezima. Par atstaroSanas hoologrammam veicot transmisijas holografisko
ierakstu varam runat gadijumos, ja

1.

ja kimiskas kodinaSanas rezultata veidojas fikséts virsmas reljefs un difrakcija no
tilpuma rezga tiek blokéta; HG ipaSibas nosaka ieraksta apstakli (rezga periods,
ieraksta ekspozicija, kodinasanas apstakli). P&c kimiskas apstrades HG 1pasibas vairs
nemainas.

ieraksta vides optiskais blivums attieciba pret ieraksta vilpa garumu ir tads, ka
ieraksts notiek materiala virsgja slani (mazs gaismas iespie$anas dzilums). Sadu HG
veidoSanas nosacijumi un pasibas tika pétiti As-S, As-Se un As-Se-S planas kartinas
atkariba no ieraksta un nolaso$a vilpa garuma un intensitates. legiitie rezultati liecina,
ka notiek divu veidu HG ieraksts. Pirmkart, HG ieraksts, kas notiek vides refleksijas
koeficienta modulacijas rezultata. Sadas HG paradas ieraksta sakuma, to difrakcijas
efektivitite DE~10"-107, un atri dziest (sekundes, pie ieraksta intensitates daZi
desmiti mW/cmz). Otrkart, HG, kas liecina par virsmas reljefa veidoSanos, DE
sasniedz ap 1%, ieraksta laiks, nemainot ieraksta intensitati, pat stundas.

REFLECTED HOLOGRAMS IN ARSENIC CHALCOGENIDE FILMS

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

At present work we examine the reflected holograms (HG) formed by transmission
recording. About reflected HG under such recording conditions we can talk about if

l.

due to chemical etching a fixate surface relief take place and diffraction from sample
volume is cut off. The properties of such HG are determinate by previous
recording conditions (grating period, recording energies, etching time);

. optical density of recording media is high, id. light penetrating depth of recording

wave-length is small and recording take place only in thin surface layer. Conditions of
forming and properties of such HG in dependence on recording wave-length and light
intensities of thin As-S, As-Se and As-Se-S films was studied. Obtained results give
evidence that two tips of HG take place. The first ones — low diffraction efficiencies
(~10-107%) and short recording-delaying time (some seconds at I ~ some tenth
mW/cm?)- could be the product of light induced reflection modulation. The second
ones - HG with higher DE (~1%) and far longer recording time (up to some hours at
the same light intensity as for first HG) give evidence on thample thickness
modulation so forming a surface relief holograms.
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NEDESTRUKTIVAS OPTISKAS VIRSMAS PETIJUMU METODES

J. Hodakovska', U. Silin§?, J. Kleperis'
Latvijas Universitates Cietvielu fizikas institiits
’Bioenergijas laboratorija, A/S Struzanu Kiidras fabrika, Livani, Latvija

Zinatnes attistibas gaita pétjjumu metodes ir mainijusas no vizualiem
novérojumiem lidz loti smalkam un sarezgitam iericém, kuras izmanto, vai ar kuram veic
mérfjumus tikai noteiktam viela un noteiktos apstaklos. Viens no ievérojamakiem plasak
izmantoto metozu minusiem ir nepiecieSamiba péc parauga un ari p€tama materiala
destrukcija mériSanas procesa. Nav iesp&jas veikt merjjumus materiala in-sity procesa
laika, ka arT jar€kinas ar zinamu materiala patérinu, kas var iespaidot eksperimentu skaitu.
Tapéc viens no virzieniem, kas ir un paliks aktuals p&tnieciba, ir nedestruktivas p&tiSanas
metodes. Nedestruktivas pétijumu metodes lauj novérot un veikt merijjumus, neievadot
sistéma 1ierici, tadgjadi laujot izvairities no iesp&ama klidu avota. Tadas metodes
vienlaicigi lauj arl pétit paraugus, pat ja to daudzums ir neliels, veicot vairakus
eksperimentus. Ka nedestruktivas biezi izmanto optiskas metodes, pilnveidojot tas un
izmantojot jaunas iesp€jas, pieméram, lazeru, kura ipaSibas atvéra jaunas iesp€jas So
metozu klasta attistibai.

Misu darba optiska metode izmantota, lai registrétu robezvirsmas Starp diviem
Skidrumiem izmainu sildiSanas procesa gaita.

NON-DESTRUCTIVE OPTICAL SURFACE RESEARCH METHODS

J. Hodakovska', U. Silins?, J. Kleperis'
!Institute of Solid State Physics of University of Latvia
’Bi-energy laboratory, JSC Struzanu Kudras fabrika, Livani, Latvia

During hundred years the research methods in physics changes from simple
observations with person’s own eye to complex and fine devices, that are very sensible
either for surrounding or sample preparation. Some of this methods need quite an amount
of sample material, that results in measurement quantity, which is one of the most
important disadvantages. This is why non-destructive methods are and will be one of the
actual.

Non-destructive research method allow to observe and to measure parameters
without putting real instrument inside the sample, thus allowing to avoid some possible
errors and to do in-sity measurements. This type of measurements also allow to make
measurements, when samples’ quantity is not so big. One of the types, which is most
common for non-destructive measurement methods, are optical methods, which
nowadays use new resources, such as laser technology, making it possible to develop new
techniques in this methods’ family.

We used optical method to register the changes of interface between two liquids
during the heating process.
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STRUKTURA UN FAZU PAREJAS
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PbZrO; ELEKTRONISKA STRUKTURA: APREKINI NO PIRMAJIEM
PRINCIPIEM

Aleksejs Gopejenko, Sergejs Piskunovs
Latvijas Universitates Cietvielu Fizikas institits, Riga, Latvija
e-mail: agopejen@inbox.lv

Svina cirkonats ir tipisks antiferroelektrisks materials, kurs tikts uzskatits ka labs
kandidats izlietoSanas, kuri ieslédz aktuaciju un augsto ladinu uzkrasanas iekartas. Lauku
inducéta ferroelektriska fazu pargja PbZrO; (PZ) ir iesp&jama pateicoties mazai brivas
energijas atSkiribai starp ferroelektriskai un antiferroelektriskai fazém. Lai dot zinamu
skaidribu par ferroelektrisko-antiferroelektrisko izturésanas izcelSanu PbZrOs; (PZ), to
kristaliska struktiira visizplatita antiferroelektriska faze ir aprékinata. Aprékini ir pamatoti
uz blivuma funkcionalu teorijas no pirmajiem principiem ar hibridu apmainas-korelacijas
funkcionaliem (B3PW un B3LYP) kas satur nelokalu Foka apmainu pielikSanu.
Aprékinata lidzsvara geometrija ortorombiska (antiferroelektriska) PZ ir laba sakriSana ar
nesengjiem eksperimentaliem novérojumu rezultatiem. Punktu defektu iespaids uz PZ
ferroelektrisko dabu ir modeléts ar F'-centru (skabekla vakance kas satur divus
elektronus) ievieSanu telpiska kristala. Apr€kinatas tira un defektu PZ elektroniskas
struktiiras tiek aplukoti.

ELECTRONIC STRUCTURE OF PURE AND DEFECTIVE PbZrOs: FIRST-
PRINCIPLES CALCULATIONS

Aleksei Gopejenko, Sergei Piskunov
Institute of solid State Physics, University of Latvia, Riga, Latvia
e-mail: agopejen@inbox.lv

Lead zirconate is a typical antiferroelectric material which is proven to be very
good candidate for applications involving actuation and high charge storage devices. A
field-induced ferroelectric phase transition in PbZrOs (PZ) is feasible due to a small free
energy difference between the ferroelectric and the antiferroelectric phases. In order to
shed some further light to the origin of the ferroelectric-antiferroelectric behavior of lead
zirconate its crystal structure in the most common antiferroelectric phase has been
calculated. First principles DFT (Density Functional Theory) calculations have been
performed using hybrid exchange-correlation functionals B3PW and B3LYP containing
an admixture of non-local Fock exchange. Calculated equilibrium geometry of
orthorhombic (antiferroelectric) PZ is in a good agreement with the recent experimental
observations. The influence of point defects to the ferroelectric nature of PZ is modeled
by incorporating of single F'-centre (oxygen vacancy containing two electrons) into the
bulk crystal. Computed electronic structures for both pure and defective PZ are discussed.
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RENTGENABSORBCIJAS SPEKTRU KVANTU KIMISKA
INTERPRETACIJA ABO; SAVIENOJUMOS

D.Bocarovs, A.Kuzmins
Latvijas Universitates Cietvielu fizikas institiits

Rentgenabsorbcijas spektroskopija ir viens no spécigam miisdienu metodém, ar
kuru palidzibu més varam pétit materialus un savienojumus, iegistot informaciju par
savienojuma lokalo elektronu un atomaru struktiiru. Kvantu kimija apskata uzbiives,
reakcijas sp&jas un kimiskas saites jautajumus izmantojot kvantu mehanikas prieksstatus.

Darbs ir saistits ar rentgenabsorbcijas spektroskopijas eksperimentalo rezultatu
interpretaciju ABOs perovskita veida savienojumiem, izmantojot kvantu kimijas ab initio
(no pirmajiem principiem) aprékinus.

Miisu vienelektrona energijas stavoklu aprékini, kuri ir iegiiti volframa oksida
modelim, tiek salidzinati ar eksperimentaliem rentgena staru absorbcijas spektriem, kuri
lauj mums iegiit spektru kvalitativu interpretaciju. Darba bija izmantota CRYSTAL
programma.

QUANTUM CHEMICAL INTERPRETATION OF X-RAY ABSORPTION
SPECTRA IN ABO; COMPOUNDS

D.Bocharov, A.Kuzmin
Institute of Solid State Physics, University of Latvia

X-ray absorption spectroscopy is one of modern and popular methods of
experimental physics and materials science, because it provides with unique information
on electronic, atomic and dynamic structure of materials. Quantum chemistry inspects
structure, reaction and chemical properties using quantum mechanics approach.

In this work, the analysis of x-ray absorption spectra in perovskite-type
compounds such as ABO; has been performed. Our calculations of the one-electron
densities of states (DOS) for models of tungsten oxides are compared to experimental x-
ray absorption spectra and allow us to make qualitative interpretation of the latter.
Theoretical quantum-chemical ab initio simulations have been done using the CRYSTAL
computer code.
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SKABEKI.A FAZU PAREJU MONTE KARLO DATORU MODELESANA CO
OKSIDACIJAS REAKCIJA UZ Pd(111) VIRSMAS

G. Zvejnieksl’z, V.N. Kuzovkovsl, V. Petrauskass, E.E. Tornau®
!Cietvielu fizikas institiits, Latvijas Universitate, Kengaraga 8, LV-1063, Riga, Latvija
2Lal‘vijas Universitate, Fizikas nodala, Zellu 8, LV-1002, Riga, Latvija
j’Pusvadl'taiju fizikas institits, Gostauto 11, LT-01108, Vilna, Lietuva

Tiek piedavats modelis O + CO — CO; katalitiskas virsmas reakcijas un ar to saistitas
fazu parejas skaitliskai modeléSanai uz Pd(111) virsmas. M&s ieguvam fazu diagrammu
Sai sisttmai ar Monte Karlo metodi. Ta demonstré skabekla fazu parejas p(2x2)o —
V3xV3R30% un p(2x2)o — V3x\V3R30°%6 — p(2x1)o, palielinoties CO parklajumam,
attiecigi istabas un vid€jas temperatiiras, kamér zemo temperatiiru apgabala tiek novérota
tiesa p(2x2)o — p(2x1)o fazu pareja. Tiek paradits, ka reakcijas atruma konstante ir
noteicoSais faktors, kas nosaka p(2x1)o fazes paradiSanos un \/3x\/3R30°0 fazes izzuSanu,
samazinoties temperatiirai. Korelacijas funkciju analize norada, ka reakcija norit viscaur
p(2x2)o un V3xV3R30% fazés, bet p(2x1)o struktiru gadijuma tikai uz $o doménu
robezas. Modelésanas rezultati labi sakrit ar eksperimentaliem noveérojumiem, ka ari
paredz jaunu eksperimentalo rezultatu interpretaciju.

MONTE CARLO SIMULATIONS OF OXYGEN PHASE TRANSITIONS IN CO
OXIDATION REACTION ON Pd(111) SURFACE

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

The model has been proposed to simulate numerically the catalytic reaction O + CO —
CO; and occurring phase transitions on Pd(111) surface. We calculate the phase diagram
for this system by kinetic Monte Carlo method. It shows the oxygen phase transitions
p(2x2)0 — V3xV3R30% and p(2x2)o — V3xV3R30°% — p(2x1)o with increase of CO
coverage for room and intermediate temperatures, respectively, while in the low
temperature limit the direct p(2x2)o — p(2x1)o phase transition is observed. We
demonstrate that the reaction rate is the crucial factor determining the occurrence of the
p(2x1)o phase and vanishing of the Y3xV3R30° with decrease of temperature. Analysis
of correlation functions indicate that the reaction proceeds inside both the p(2x2)o and
V3xV3R30% phases, but on the perimeter of the domains of p(2x1)o structure. Simulation
results demonstrate an excellent agreement with experimental findings as well as provide
a new interpretation of the experimental results.
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UZ MgO/LSCO PAMATNES LAZERUZPUTINATVU SVINA MAGNIJA
NIOBATA PLANO KARTINU OPTISKO IPASIBU PETIJUMI

I. Aulika, J. Levoska*, M. Tyunina*, K. Kundzins, V. Zauls
Cietvielu fizikas institiits, Kengaraga 8, LV — 1063, Riga, Latvja
Oulu Universitate, Oulu, Somija

Sini darba tiks prezentéti segnetoelektrisku svina magnija niobata Pb(Mn;;3Nby3)Os
(PMN 33/67) plano kartinu, iegiitas ar lazerablacijas metodi uz MgO[001]/Lag sSrosCoO3
(MgO/LSCO) pamatném pie dazadam putinaSanas temperatiiram, spektrofotometriskie
petijumi. AtstaroSanas spektru modeleéSana izmantots daudzslanu modelis, kura tika
ieklauts parejas slanis starp apaksgjo elektrodu un kartinu, poras un kartinas virsmas
slanis, lai ieglitu PMN optiskas konstantes fotonu energijas rajona no 0.45 — 4.45 ¢V,
kartinas biezumu un virsmas raupjibu. Papildus tika veikti AFM mérijumi ar Stand Alone
SMENA mikroskopu no NT-MDT Co kontakta moda, izmantojot standarta adatas
virsmas topografijas izp&tei. Tiks diskutéts par lausanas un ekstinkcijas koeficientu,
aizliegtas zonas platuma un virsmas raupjibas izmainam atkariba no putinaSanas
temperaturas.

OPTICAL PROPERTIES OF PMN THIN FILMS DEPOSITED BY PLD ON
MgO/LSCO SUBSTRATES

L. Aulika, J. Levoska*, M. Tyunina*, K. Kundzinz, V. Zauls
Institute of Solid State Physics, 8 Kengaraga, LV-1063 Riga, Latvia,
University of Oulu, Oulun Yliopisto, Finland

We present our results of spectrophotometric (SP) investigation of the pure relaxor
ferroelectric lead magnesium niobate Pb(Mn;3Nb,3)O3 (PMN 33/67) thin films deposited
on MgO[001]/LagsSrpsCoOs (MgO/LSCO) substrates by pulsed laser ablation (PLD)
technique varying the temperature of deposition. A multilayer fitting model including
interface layer, voids and surface roughness was employed to describe the optical
properties of the PMN thin films in the photon energy range of 0.45 — 4.45 eV. The
theory of effective medium approximation (EMA) was used to evaluate the surface
inhomogeneities, i.e., roughness and porosity. Atomic force microscopy (AFM)
measurements were performed by Stand Alone SMENA microscope from NT-MDT Co.
in contact mode using conventional tips to characterize the surface morphology.
Dependence of the refractive and extinction coefficients, optical band gap energy and
surface roughness on the deposition temperature were investigated.
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NANOSTRUKTURETO AMORFO PLANO SLANU Ni-W UN Ni-Mo
ELEKTROKIMISKA IEGUSANA, STRUKTURA UN FAZU SASTAVS

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

Ar elektroizgulsn€Sanas metodi ir iegiiti nanostrukturéti Ni-W planie slani uz vara ar W
daudzumu no 6 Iidz 37 masas %. W daudzumu slant nosaka elektrolita pH robezas no 8,0 lidz 9,6
un katodstravas blivums robezas no 1,0 lidz 10,0 A/dm” So plano slanu struktiiras Tpasibas,
elementu sastavs, to termiska stabilitate ir atkariga no elektroizgulsné$anas reZima, mazak no W
daudzuma slani. Ni-W slanisi, kas izgulsnéti pie elektrolita pH 8,5 ar W daudzumu 34-37 masas
% un W daudzuma 8,5 masas % ir novérojama slanu plaisasana, kas palielinas pie 400°C 50
stundu kars€Sanas. Turpreti pie pH 9,0 un W daudzuma slant 25 masas % plaisasana nav
novérojama. Pie 400°C 50 stundu ilgas karseSanas elementu sastavs slani praktiski nemainas.
Slanis piesaista skabekli Iidz 7 masas %. Pie W daudzumu slani 35-37 masas % nav iegiiti amorfi,
bet nanostrukturéti slani, kas atkariba no W daudzuma pie 400°C karseSanas kristaliz€jas ka
nikelis vai var veidot intermetalidus Ni,W,.

Ar elektroizgulsnéSanas metodi ir iegiti rentgenamorfi Ni-Mo sakaus€jumi ar Mo
daudzumu planajos slanos 35-52 masas %. Mo daudzums, struktiiras raksturojums ir atkarigs no
elektrolita pH un katodstravas blivuma. Rentgenamorfie sakaus€jumi ir elektroizgulsnéjami pH
robezas no 6,8 Iidz 8,6 un pie katodstravas blivuma no 0,5 Iidz 1,5 A/dm?. Ni-Mo planie slani, kas
elektroizgulsnéti no elektrolita virs pH 8,6 un zem pH 6,8 nav amorfas struktiiras, bet gan ar
nanostruktiiras raksturojumu.

Ni-W un Ni-Mo slani ir elektroizgulsn&ti no citrata elektrolitiem, kas nesatur amonija
savienojumus.

ELECTROCHEMICAL SYNTHESIS, STRUCTURE AND PHASE
COMPOSITION OF NANOSTRUCTURED AMORPHOUS THIN LAYERS OF
Ni-W AND Ni-Mo

L.Vitina, M.Lubane, V.Belmane, V.Rubene, A.Kriimina
Institute of Inorganic Chemistry, Riga Technical University

Nanostructured Ni-W thin layers containing W 6-37 wt.% were electrodeposited on a
copper substratum. The W content in the layer changes, and it is determined by the electrolyte pH
in the range 8.0-9.6 and the cathode current density in the range 1.0-10.0 A/dm”. The atomic
composition and thermal stability of structure of the electrodeposited thin layers depend for the
most part on the conditions of the electrodeposition and less on the W content in the layer.
Cracking of the Ni-W layers electrodeposited at the electrolyte pH 8.5 and containing 34-37 wt.%
W and 8.5 wt.% W was observed. The cracking increases at heating at 400°C for 50 h. On the
contrary, no cracking of the Ni-W layer electrodeposited at the electrolyte pH 9.0 and containing
25 wt.% W was observed. The atomic composition of the layer remains practically unchanged at
heating at 400°C for 50 h. The layer binds oxygen up to 7 wt.%. According to X-ray diffraction,
in spite of the W content 35-37 wt.% in the layer, nanostructured layers rather than amorphous
layers were obtained which at heating at 400°C depending on the W content crystallises as Ni or
intermetallic compounds Ni, W, if the W content is approx. 25 wt.%.

Amorphous Ni-Mo alloys containing 35-52 wt.% Mo was electrodeposited on copper
substratum at the cathode current densities of 0.5-1.5 A/dm” and the electrolyte pH 6.8-8.6.
Formation of thin layer (~1-2 pm) of X-ray amorphous Ni-Mo alloy, the Mo content, the
characteristics of structure depend on the electrodeposition process, the electrolyte pH, and the
cathode current density. The Ni-Mo layer deposited at the electrolyte pH above 8.6 and below
average 6.8 had a nanocrystalline structure rather than characteristics of amorphous structure. Ni-
W and Ni-Mo alloys were electrodeposited from citrate electrolyte not containing ammonium
ions.
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LANTANA MISMETALA TERMOGRAVIMETRISKO IPASIBU
IZMAINA ATKARIBA NO STIKLA FAZES

L. Grinberga 1, J. Kleperis 1, F.W. Poulsens 2, A.S Pedersens’

! Latvijas Universitates Cietvielu Fizikas Institiits
? RISO Nacionala laboratorija

Lantana miSmetalu (LaMm) biezi izmanto idenraza uzglabasanas pétijjumiem
materiala &rto 1paSibu dél, lai gan absorbétais tdenradis ir ap 1,5 svara % istabas
temperatiira.Modificgjot materialu var panakt ta ipaSibu izmainu v€lamaja virziena -
atraka tidenraza absorbcija vai desorbcija, lielaks absorbéta idenraza daudzums, utt.

Saja darba ir paradita stikla fazes ietekme uz LaMm termogravimetriskajam
ipasibam. Ideja balstita uz tdenraza sp€ju ‘partecét’ par inerta materiala virsmu.
Eksperimentos ir sajaukts LaMm pulveris ar Pyrex stiklu dazadas svara un tilpuma
procentu attiecibas un veikti merijumi istabas temperatiira mainot spiedienu.

Pateiciba: Eiropas Socialajam Fondam un NORSTORE

INFLUENCE OF GLASS PHASE TO THE
THERMOGRAVIMETRIC CHARACTERISTICS OF LANTHANUM
RICH MISCHMETAL

L. Grinberga 1, J. Kleperis 1, F.W. Poulsen 2, A.S Pedersen.”
! Institute of Solid State Physics of University of Latvia
? RISO National Laboratory, Denmark

For hydrogen storage the ABs type material is the material of choice in many cases
and generally has a storage capacity of about 1.5 wt% at room temperature. To increase
the hydrogen storage capacity one can find new materials or modify the existing
materials.

In this work thermogravimetric determinations of the sorption characteristics of the La
mischmetal in comparison to the same metalhydride with different additives are
presented. The assumption is that according to the spill-over effect of hydrogen on the
oxide surface the glass phase will increase kinetics and the efficiency of the metal
hydride forming.
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ELEKTROSTATISKO PIEVIRSMAS SPEKU DETEKTESANAS METODE
ATOMSPEKA MIKROSKOPA PIELIETOJUMIEM INTENSIVA
SINHROTRONA STAROJUMA IEDARBIBAS APSTAKILOS

K.Kundzins, V.Zauls, A.Kuzmins, D. Pailharey*, F. Jandard*
*Centre De Recherche en Matiére Condensée et Nanosciences (CRMCN-
CNRS)Marseille

Ipasas geometrijas (t.s. “tondakSas” tipa) mazgabarita pjezoelektriskie kvarca rezonatori
ar lielu mehanisko labumu var tikt izmantoti atomspéka mikroskopija pievirsmas spéku
detekt€Sanai ar augstu jutibu. Miisu iekarta vadosu elektrokimiski nosmailinau volframa
adatu iesp&jams svarstit perpendikulari parauga virsmai un nove€rot pievirsmas
mehaniskas vai elektrostatiskas mijiedarbibas spékus, registréjot tondaksas mehaniskas
rezonanses amplitiidas un fazes izmainas. Ar So iekartu salidzinoS$i raupjos mehaniskos
apstaklos iesp&jama tradicionala elektrostatisko speku detektéSana skangjosas kapacitates
vai Kelvina zondes rezima, vienlaicigi veicot parauga spektroskopiju ar intensivu
sinhrotrona starojumu. Veiktajos mérjjumos nodemonstréta stabila iekartas darbiba un
noveroti testa paraugu virsmas topografijas objekti ar submikronu telpisko izskirSanu.

DEVELOPMENT AFM ELECTROSTATIC FORCE PROBE FOR USE IN
HIGH INTENSITY SYNCHROTRON IRRADIATION ENVIRONMENT

K.Kundzins, V.Zauls, A.Kuzmins, D. Pailharey*, F. Jandard*
Latvijas universitates, Cietvielu fizikas institiits, Riga
*Centre De Recherche en Matiere Condensée et Nanosciences (CRMCN-
CNRS)Marseille

Operation of piezoelectric quartz tuning fork in 90° orientation of the fork axis
with respect to surface normal has been demonstrated to oscillate self made etched
conductive metal (tungsten) tip in a simple robust arrangement capable for experiments in
harsh environment considering both robust mechanical conditions and possible intensive
synchrotron irradiation. Monitoring of fork’s mechanical resonance amplitude and/or
phase variations provides sensitive tool for detection of electrostatic forces in the close
distances to surface using traditional concepts of electrostatic force imaging (such as
scanning capacitance - SCM or Kelvin mode). Using this newly built equipment
topographic images has been recorded reaching resolution of surface details well below 1
pm.
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SKANEJOSAS ELEKTRONU MIKROSKOPIJAS UN RENTGENSTARU
ENERGIJAS DISPERSIVAS ANALIZES PIELIETOJUMI FUNKCIONALO
MATERIALU PETIJUMIEM

M. Duncel, R. Krutohvostovl, K. Kundzinsl, 1. Shorubalko"?

Skangjosa elektronu mikroskopija (SEM) ir plaSi izmantojama virsmu
raksturo$anas metode, kas lauj pétit topografiskas, morfologiskas un strukturalas pasibas.
Vienlaicigi ir iesp&jams ar rentgenstaru energijas dispersivo analizi (EDX) kvalitativi un
kvantitativi noteikt elementu sastavu pétamaja parauga.

SEM/EDX iekarta ir izveidota uz skangjosa elektronu mikroskopa ZEISS EVO 50
un Inca X-sight EDX sisteémas bazes.

Referata tiek apspriesti rezultati, kas iegiti dazadiem segnetoelektriskiem

materialiem.

STUDIES OF FUNCTIONAL MATERIALS BY SEM AND EDX TECHNIQUES

M. Duncel, R. Krutohvostovl, K. Kundzinsl, I. Shorubalko™*
!Institute of Solid State Physics, University of Latvia, LV-1063 Riga, Latvia
2 Solid State Physics Laboratory, ETH Ziirich, CH-8093 Ziirich, Switzerland

e-mail of presenting author: marija@ank-sia.lv

Scanning electron microscopy (SEM) is commonly used modern technique for the
characterization of the surfaces, in order to study the topographical, morphological and
structural characteristics providing information on the materials contained in the samples.
It permits also energy dispersive X-ray analysis (EDX), which provides both qualitative
and quantitative information on the elements in the sample.

The SEM/EDX setup is using scanning electron microscope ZEISS EVO 50 and
Inca X-sight EDX system.

In this report, results obtained for different ferroelectric solid solution materials
using the setup are discussed.
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FIZIKAS PROFESORS FRICIS GULBIS (1891 - 1956)

J. Jansons
Latvijas universitates Cietvielu fizikas institiits

Sogad 19.janvari apritgja 115 gadi, kop§ dzimis izcilais akadémiskais darbinieks un
Latvijas patriots prof. Fricis Gulbis. Vin$ bija ievérojama personiba macibu speku saimé
gan Latvijas Universitaté (LU), gan unikalaja Baltijas Universitateé Hamburga (vélak tas
priekspilséta Pineberga), gan ar1 péc tam, emigréjot uz Kanadu, Makmastera universitaté
Hamiltona. Akadémiskaja darbiba vinu jauzskata par fizikas ka studiju specializacijas un
zinatnes dibinataju Latvija. Vina pilinu rezultata, izveidojot LU Fizikas institutu, tagad
fizika ir kluvusi par vienu no vadosajam zinatnu nozarém misu valst.

Diemze€l, vina mizs peksni apravas 1956. gada 14. janvari1 Hamiltona, t. i. tieSi pirms
pusgadsimta, 11dzi aiznesot daudzas atminas par LU dibinasanu 1919. gada un 25 gadus
ilgo akademisko darbibu taja, par fizikas ka zinatnes veidoSanu Latvija, par Baltijas
Universitates ka pasaulé vél nepieredzetas starptautiskas augstakas macibu iestades
izveidi trimda nokluvusajiem igauniem, latvieSiem un lietuvieSiem, ka arT par trimdas
sabiedrisko dzivi Ziemelamerika.

Latvijas jaunakajam paaudzém prof. F. Gulbja paSaizliedzigais devums vél ir maz
zinams. Padomju okupacijas laika F. Gulbja skolnieki nedrikstgja atklati pieminét sava
profesora vardu laba nozimé un lietot vipa sarakstitds fizikas macibu gramatas, lai
nezaudétu darbu sava profesija. Bet ieaudzinato akadémisko un latvisko staju vini
turpinaja macit saviem skolniekiem.

Sakara ar min&to, autors ir uzrakstijis gramatu par prof. Frica Gulbja dzives un darba
gaitam, kas nupat nakusi klaja LU Apgada ar nosaukumu “Fizikas profesors Fricis
Gulbis”. Referata izklastits gramatas saturs, izcelot prof. F. Gulbja akadémisko darbibu
Latvija.

PROFESSOR OF PHYSICS FRICIS GULBIS (1891 — 1956)

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

This year it is 115 years since the birth of prof. Fricis Gulbis, who laid foundations of
physics as a scientific discipline in Latvia, and 50 years since he passed away. This paper
describes a book, written by the author, dedicated to the life and achievements of Fricis
Gulbis and commemorating theses dates.
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KODOLREAKCIJAS UN
“EURATOM” PROGRAMMAS
PROJEKTI

26



BOZONU MIJIEDARBIBAS MODELA KLASISKAS ENERGIJAS PETIJUMI
TRIAKSIALO DEFORMACIJU GADIJUMA

J.Proskurins, A.Andrejevs, T.Krasta, J.Tambergs
Latvijas Universitates Cietvielu fizikas institiuta Radidcijas fizikas laboratorija

Jautajums par kodolu triaksiali deform&to formu pastavé$anu, kam kodolu geometrisko
modelu gadijuma atbilst triaksialitates parametrs y#(0,m/3), joprojam ir diskutabls. Miisu
darba apskatita augstako kartu (kubisko tris bozonu mijiedarbibu) loceklu efekti standarta
IBM-1 modela klasiskas energijas tris robezgadijumos (U(5), SU(3), O(6)). Pétot
attiecigos klasiskas energijas funkcionalus atrasts, ka kubisko tris bozonu mijiedarbibas
tipa locekli var aprakstit gan fazu parejas starp kodolu sferisko un aksiali simetriskajam
izstieptajam un saspiestajam formam, gan arf triaksialas deformacijas gadijumus.

STUDIES OF CLASSICAL ENERGY LIMIT OF INTERACTING BOSON
MODEL IN THE CASE OF TRIAXIAL DEFORMATIONS

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

The existence of triaxially deformed nuclear shapes, characterized in the framework of
geometrical models by the triaxiality parameter y#(0,m/3), is still a theme of discussions.
We have considered the effects of higher order terms (the three boson cubic interactions)
in the classical energy for three limiting cases (U(5), SU(3), O(6)) of the standard IBM-1
model. In the study of corresponding classical energy functionals, it was found that cubic
three boson interaction terms allow one to describe the phase transitions between nuclear
spherical and axially-symmetric prolate and oblate shapes as well as the cases of triaxial
deformations.
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KODOLA "Ir LIMENU SHEMAS PETISANA,
LIETOJOT GEOMETRISKO ROTORA-DALINU MODELI

M.Balodis, J.Bérzins
Latvijas Universitates Cietvielu fizikas institita Radiacijas fizikas laboratorija

Limenu skaits Sodien zinamaja Itmenu shéma ir 33. Saskana ar rotora un divu dalinu
mijiedarbibu geometrisko modeli kodola '*Ir ir sagaidamas 24 divdalinu konfiguracijas,
kuras balstas uz 3 protonu un 4 neitronu orbitam, dodot K* -vértibas no 0" lidz 11" un 1"
lidz 7". Modelneatkarigas 92y Iimenu shémas analize lauj identificet lielako dalu no
StTm konfiguracijam. Praktiski visiem [imeniem ir pieskirta modeliska interpretacija. Tas
norada uz to, ka 'Ir gadijumd geometriskais rotora-divu-dalinu modelis ir labi
pielietojams vismaz saméra zemam ierosinasanas energijam.

STUDY OF THE “’Ir NUCLEAR LEVEL SCHEME
USING THE GEOMETRIC ROTOR-PLUS-PARTICLE MODEL

M.Balodis, J.Berzins
Radiation Physics Laboratory, Institute of Solid State Physics, University of Latvia

The number of levels in the today’s level scheme is 33. In agreement with the rotor-two-
particle-interaction 24 particle configurations are expected which are based on 3 proton
orbits and 4 neutron orbits, having K"-values from 0 to 11" and 1" and 7. Our analysis
of the "*Ir  model-independent level scheme allows to identify the most part of these
configurations. Model interpretation is given to practically all levels. In the case of '*“Ir,
the geometric rotor-plus-two-particle model is, evidently, well usable at least for the
relatively low excitation energies.
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JAUNS IZOMERS ¥'w

V. Bondarenko, I. Tomandl', J. Honzatko', H.-F. Wirth?, J. Bérzins
"Nuclear Physics Institute, 250 68 Rez, Czech Republic,
Institute of Solid State Physics, University of Latvia, Riga, LV-1063, Latvia,
’Physik-Department, Technische Universitit Miinchen, D-85748 Garching, Germany

Zinasanam par kodolu izom@riem ir licla nozime ne tikai kodolu struktiiras izpratng, bet ari pielietojumiem
citas nozarés. Nosacljumi, pie kuriem atseviskiem kodoliem veidojas izom@ru stavokli ir atkarigi no
daudziem apstakliem. Pieméram, daudzu ilgi dzivojosu stavoklu eksistenci Hf-W rajona nosaka K-izvéles
likumi. ST situacija veidojas ka sekas tam, ka kodola spina K-projekcija uz deforméta kodola simetrijas asi
ir labs kvantu skaitlis un kodola pareja K-likums kliist aizliegts.

18185\ ir pazistami 11/2+[615] Nilsona stavokli pie zemam ierosmes energijam ar atbilstodi T;,= 5 s and
1.6 min. Miisu ieprieksgjie petijumi [1] pirms vairak ka 10 gadiem Salaspils kodolreaktora, izmantojot atru
pneimatisko transporta sistému paradija, ka, ja "*’W eksisté izomers stavoklis, ta dzives laikam jabat daudz
T’sakam par 0.5 s. Jaunie aizturéta laika merijumi RzezZas reaktora pirms daziem gadiem [2] bija pozitivi un
noveda pie ieprieks nezinamas 350 keV Iimena uzlades ar 474 keV

gamma Itniju. Tikai p&c sakriSanu datu kompleksas analizes un (d,p) reakcijas petijumiem kluva skaidrs, ka
jaunais izomérs saistams ar 410.1 keV Iimeni. Sis jaunais 11/2+ tiek apdzivots (n,y) reakcija ar trispakapju
kaskadi no sakotngja 1/2+ stavokla. Tacu lidz $im nebija iesp&jams tiesi noverot paredzamo 46 kev gamma
Iiniju uz starpstavokli 9/2" pie 364 keV.

Lai noteiktu pussabruksanas laiku, sakriSanu mérijumos laika intervals tika palielinats lidz apméram 3000
ns. Laika spektrs, kuru veidoja 474 un 273 keV parejas paradija skaidru eksponencialu likni ar
T1,=1312(80) ns. ST vértiba tika noteikta, salidzinot ar sabruksanas Iikni gamma liniju parim 479-134 keV
ar T;,=555(2) ns kaiminu 87Re, kas rodas '*’W beta sabruk3ana. Abi rezultati tika iegliti viena
eksperimenta laika.

EVIDENCE FOR A NEW ISOMER IN 7w

V. Bondarenko, I. Tomandl', J. Honzatko', H.-F. Wirth?, J. Bérzins
"Nuclear Physics Institute, 250 68 Rez, Czech Republic,
Institute of Solid State Physics, University of Latvia, Riga, LV-1063, Latvia,
’Physik-Department, Technische Universitit Miinchen, D-85748 Garching, Germany

Knowledge of nuclear isomers, as known, is of a great importance not only for probing the nuclear
structures but also for many applications in various fields. Conditions under which the certain nuclear state
becomes isomeric depends on many factors. For example, an existence of the many long-lived half-lives in
Hf-W region is caused by the so known K-selection rules. This situation arises in consequence that the K-
projection of the nucleonic spins on the symmetry axis in deformed nuclei is a good quantum number so the
nuclear transition violating the K-rule behaves as forbidden.

The 11/2+[615] Nilsson state is known at low excitation energies in 183185 with T,,= 5 s. and 1.6 min,
respectively. Our previous studies [1] more than 10 years ago at the reactor in Salaspils using the fast
pneumatic transport system have shown that the half-life of the expected isomeric state in "W, if it exist,
would be much shorter than 0.5 s. The new time-delayed measurements performed at the Rez reactor
several years ago [2] were positive that led to a discovery of previously unknown feeding of the 350 keV
level in "’W by the 474 keV gamma-ray. Only after the complete analysis of coincidence data and
accompanied (d,p) studies it is become clear that the new isomer should be associated with the level at
410.1 keV. This new 11/2+ state is populated in the (n,gamma) reaction by several three-step cascades from
the initial capture state 1/2+. But we do not see yet directly the expected depopulating 46 keV gamma-rays
to the intermediate 9/2- state at 364 keV.

To determine the half-life value the time window in the present coincidence measurements was increased
up to about 3000 ns. The timing spectrum created by the pair 474 and 273 keV transitions shows a clear
exponential slope with the T;,=1312(80) ns. This value was determined relative to the decay curve of the
pair 479-134 keV gamma-rays with T;,=555(2) ns. in the neighbouring '*’Re that followed the beta-decay

of """W. Both set of data were accumulated during the same measurement.

[1] V. Bondarenko et al. Nucl. Phys. A 619 (1997) 1-48.

[2] 1. Tomandl, J. Honzatko, V. Bondarenko, J. Berzins, Proceedings of the workshop on Neutron Measurements, Evaluations and
Applications, NEMEA-1, 5-8 November 2003 Budapest. Report EUR 21100 EN, Belgium 2004 p.45.
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SVINA-LITIJA EITEKTISKA SAKAUSEJUMA RAZOSANAI PAREDZETAS MHD-
TEHNOLOGIJAS IZSTRADE

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

Eitektika Pb15.8Li ir nopietns pretendents biit darba videi kodoltermiskas sintézes reaktoru blanketos.
Svina un litija liela blivumu atskiriba liedz lietot ierastds metodes sakaus€jumu iegtSanai. Lai parvarétu
stratifikaciju trauka, kur notiek sakausg€Sanas reakcija ta saturs japaklauj intensivai maisiSanai. Tadas
nodro$inasanai tika izméginata magnetohidrodinamiska (MHD) maisiSana izmantojot skrejo$u magnétisko
lauku. Vispirms tika izveidota iekarta 6 kg sakaus€juma paraugu izgatavosanai. Cilindrisks trauks, kura
svins tika izkausets ar elektrisku sildelementu uz ta virsmas, bija ievietots cilindriska induktora, kas radija
azimutali verstu aksiali skrejosu lauku, kam bija radiali v@rsts gradients. MaisiSanas gaita svina
daudzumam atbilstosSa $kidra litija doza tika pakapeniski ievadita zvana formas traucina, maisisanas trauka
zemakaja vietd. Zvana orientdcija nepielava litija tdlit€ju uzpeldeSanu. Tikai tas litija daudzums, ko
izskaloja maisitaja radita kustiba, iesaistijas sakausé$anas reakcija.

Visuma eksperimenti deva pozitivu rezultatu. L&umos tika sasniegta laba homogenitate. Tomér, pati
reakcijas gaita nebija optimala. Lietojot zvanu litija pievadi$anai, abu metalu satikSanas notiek diezgan
plasa fronté un tade] reakcija ir loti intensiva ar ievérojamu siltuma izdaliSanos. Pie $§adas plasas reakcijas
frontes ir liela iesp&a veidoties sakaus@juma griiti kiistoSam frakcijam. Parejot stradat ar lielakiem
kaus€juma apjomiem, litija ievadiSanas vadamibai jabuit daudz labakai. Tapéc iekarta, kas projektéta
cikliskai 70 kg porciju izgatavosanai, ir paredzets specials litija doz€Sanas-ievadiSanas mezgls. levadamais
apjoms un ievadiSanas ilgums kliist efektivi vadami pateicoties ar roku darbinamam skriives mehanismam.
Laujot reakcija pakapeniski iesaistities tikai mazam litija porcijam, izdodas noturéties sakaus€juma fazu
diagrama svina pusg, neparejot eitektikas punktu, ka arT notur@t pietiekosi zemu reakcijas temperaturu.

DEVELOPMENT OF MHD TECHNIQUE FOR PRODUCTION OF LED-LITHIUM
EUTECTIC ALLOY

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

The eutectic composition Pb15.8Li is a serious pretender to be used as working medium in blanket of
thermonuclear reactor.The very large difference in densities of components makes the alloy production
peculiar. Very intensive mixing must be ensured to overcome stratification in the vessel where the alloyage
reaction goes on. The magneto-hydrodynamic (MHD) stirring created by running magnetic field for this
purpose was tested. A device for production of 6 kg specimens of Pb-Li alloy was manufactured at first. A
cylindrical vessel in which peaces of led was melted by an electrical surface heater has been placed in a
cylindrical inductor to create azimuthally directed axially running field with the gradient in radial direction.
During the mixing operation the corresponding lithium dose was gradually filled in a bell shape open
pocket at the bottom of the vessel. The pocket was orientated to avoid direct buoyancy of lithium melt.
Only amounts of lithium washed out of pocket by moving liquid metal begin take part in the alloyage.

In general the test gave a positive result. A good homogeneity along the ingots was achieved. Nevertheless,
the reaction in this device was not going in an optimal way. When such pocket scheme is used, the led
meets the lithium in a rather wide front and the reaction goes with high intensity and significant
temperature increase. In such wide front reaction increases the possibility of formation of hard melting
fractions of alloy. More effective controllability of lithium injection must be ensured to be able to work
with larger portions of alloy components. Therefore in the design of the device for cyclical production of 70
kg alloy controllability of injection through a special dosing-injecting unit is foreseen. The flow-rate and
duration of injection becomes very controllable due to a manual screw mechanism. It allows by putting in
reaction small doses of Li to keep the phase between the Pb side and the eutectic point of the alloy phase
diagram and to keep reaction temperature in safe range.
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MHD PARADIBAS UN TO IETEKME UZ TERAUDA KOROZIJU
Pb-17Li PLUSMA

A. Siﬁkol, L. Bucenieksl, E.Platacisl, G.Lipsbergsl, R.Kriibergsl, F.Muktepavela
! LU Fizikas institits, LU Cietvielu fizikas institiits

Apskatiti eksperimentalie rezultati par magnétiska lauka B = 1.7 T ietekmi uz
terauda EUROFER koroziju eitektikas Pb-17Li plisma ar vid€jo atrumu vyean = 5 cm/sec
pie temperatiiras T = 550 °C. Eksperimenti tika veikti neizotermiska (T, = 350 °C,
Tmax = 570 °C) svina-litija stenda LU Fizikas institta trijas sesijas (2000 stundas katra
sesija). Korodéto paraugu masas zudumu mérijjumi paradija, ka magnétiskais lauks
butiski iespaido korozijas procesus. Korozijas atrums paraugiem, kuri atradas homogéna
magnétiska lauka pie B = 1.7 T, bija 2 -3 reizes lielaks ka paraugiem, kuri atradas tados
paSos temperatiiras apstaklos pie B = 0. Magnétiska lauka iespaida uz tam paraugu
sieninam, kuras apskaloja Skidra metala plisma un kuras bija perpendikularas
magnétiskajam laukam (Hartmana sieninas), korozijas rezultata izveidojas regularas
vilnveida struktiiras rievu veida, orientétas Skidra metala plismas virziena.

MHD plismas negludas Hartmana sieninas robezslani teorétiska analize paradija,
ka eksperimenta novérotas vilnveida struktiiras var izskaidrot ar specifisku MHD efektu
iedarbibu.

INFLUENCE OF MHD PHENOMENA ON STEEL CORROSION IN
Pb-17Li FLOW

A. Shishko, I.Bucenieks, E.Platacis, G.Lipsbergs, R.Krishbergs, F.Muktepavela

The experimental results on the influence of magnetic field B = 1.7 T on the
corrosion of EUROFER steel in the flow of eutectic alloy Pb-17Li with mean velocity 5
cm/s at the temperature 550°C have been presented. Experiments were carried out in
non-isothermal Pb-Li stand (Tuin = 3500C, Thax = SSOOC) at Institute of Physics of
Latvian University in three sessions (each session 2000 hours). The measurements of
mass loss for corroded samples showed that magnetic field sufficiently influences the
corrosion processes. The corrosion rate for the samples located in magnetic field B = 1.7
T was approximately 2 — 3 times higher in comparison with the samples located in zone
outside magnetic field (B = 0) at the same thermal conditions. Due to magnetic field
influence on the walls of the samples in the liquid metal flow, which were perpendicular
to magnetic field (Hartmann walls), during corrosion process the regular wave structures
in the form of grooves were formed and oriented in the direction of liquid metal flow.
The theoretical analysis of MHD flow in the boundary layer on the rough Hartman wall
demonstrated that experimentally observed wave structures can be explained by specific
MHD effects action.
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EUROFER 97 TERA:UDA STRUKTI_JVRA UN MEHANISKAS IPASIBAS PEC
IZTURESANAS PLUSTOSA Pb-17Li SAKAUSEJUMA

F.Muktepavela, R.Krutohvostovs, A. giﬁkol, K.Kravalisl, E.Platacis '
"' LU Fizikas institits, LU Cietvielu fizikas institiits

Viens no svarigiem faktoriem, kas nodroSina kodolsinté€zes reaktoru darbibu ir blanketa
konstrukcijas teérauda izturiba, jo blankets strada apstaroSanas, magnétiska lauka un
pliistosa Pbl17Li sakausgjuma iedarbibas apstaklos. Sobrid eksperimentalu datu par
magnétisko lauku ietekmi uz t€rauda EUROFER 97 koroziju plistosa Pbl7Li
sakaus€juma nav. Miisu darba mérkis bija izpétit magnétiska lauka (B=1.7T) iedarbibu uz
EUROFER 97 mikrostruktiiras un cietibas izmainam péc kontakta pie 550°C ar pliistoso
(v=2.5-5cm/s) Pb-17Li eitektisko sakaus€jumu. P&tijumi veikti ar optiskas un rastra
elektronu mikroskopijas (SEM), rentgena mikrospektralas analizes (EDX), cietibas un
mikrocietibas metodem. Paradits, ka magnétiskaja lauka korozijas slanu sabrukSana
erozijas procesu cela notiek atrak, kas ir saistits ar palielinato pliismas turbulenci.
Paraugu virsmas SkidinaSana bez magnétiska lauka notiek vienmeérigi gan ferita, gan
martensita faz€s. Magnétiska lauka klatbiitn€ notieck martensita fazes intensiva
drupinasanas un starpfazu un graudu robezu S$kidinasanas. EDX analize paradija, ka
magnétiskais lauks paatrina Cr izskaloSanos no t€rauda un citu elementu parneses un
sedimentacijas procesus. Magnétiskaja lauka korozijas procesu iedarbiba mehaniskas
1pasibas krasi neizmainas.

STRUCTURE AND MECHANICAL PROPERTIES OF EUROFERY97 STEEL
EXPOSED TO FLOWING Pb-17 Li

F.Muktepavela, R.Krutohvostovs, A.Shishko, K.Kravalis, E.Platacis

One of the main tasks in a problem of designing of fusion reactors is maintenance of
reliability of liquid metal blanket operation in extreme conditions: irradiation, strong
magnetic fields and liquid Pb-17Li eutectic alloy flow. At the moment as a structural
material the steel EUROFER 97 is considered, the corrosion rate of which in liquid Pb-
17L1 eutectic alloy is minimal. However, at the moment there are no data about influence
of strong magnetic field on corrosion of this alloy exposed to flowing Pb-17Li alloy. The
aim of presented work is the experimental investigation of magnetic field (B=1.7T)
influence on the structure and hardness of EUROFER 97 steel exposed to Pb-17Li
eutectic alloy flow having velocity 2.5+ 5 cm/s at 550° C.

It was shown that the magnetic field causes faster detachment of corrosion layers that is
associated with development of erosion processes due to turbulent flows. SEM images of
attacked surfaces showed that without magnetic field dissolution of surface occurs
uniformly both for ferrite and for martensite grains. At presence of a magnetic field there
is a crushing of martensite phases and fast dissolution of interphase volumes. EDX point
analyses of surfaces showed that magnetic field increases dissolution of chrome in
investigated samples and activates the processes of mass transfer and sedimentation of
some metals. The hardness of steel seem to be unaffected by corrosion processes in
magnetic field.
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TRITIJA IZDALISANAS NO METALISKA BERILIJA

Juris Tiliks, Gunta Kizane, Aigars Vitins, Elina Kolodinska, Bronislavs Lesc¢inskis
Latvijas Universitates Kimijas fakultates Cietvielu radiacijas kimijas laboratorija

Berilijs mikrolodisu forma tiks izmantots ka neitronu pavairotajs nakotnes kodolsint€zes
reaktoros. Kodolreakciju rezultata Be radisies gan helijs, gan tritijs, sakuma gazu dinamiska
Skiduma veida, lielakas dozas — ka abu gazu maisijuma mikroburbuli metalisko graudu tilpuma.
Tritija uzkrasanas apstarota Be ir nevélama, rada gan ekologisku bistamibu, gan izjauc reaktora
darbibas materialo balansu. Patreiz pie planotas blanketa zonas darba temperattras (650-850 °C)
izdalisies tikai 20-25% lokalizeta tritija. Dotaja darba tika pétita tritija izdaliSanas no apstarotam
Be loditém vienlaiciga starojuma un argja magnétiska lauka ietekmé. Izmantojot kimisko
akceptoru metodi, tika noteiktas lokalizeta tritija ktmiskas formas Be matrica. Darba tika pétits
tritija telpiskais sadaltjums atseviska Be lodit€ un tritija izdaliSanas, atdedzinot Be lodites 850 °C
dazados argjas iedarbibas apstaklos (starojums, magnétiskais lauks). Tika konstatets, ka tritija
galvena lokalizacijas forma Be lodités ir T,. Magnétiska lauka (1,7 T) ietekme izotermiskas
termoatdedzinasanas rezZima T izdaliSanas samazinas par 30%, atseviska atro elektronu starojuma
ietekmé (P=14 MGy/h) T izdaliSanas nedaudz paatrinas (par 15-20%). Vienlaiciga starojuma un
magnétiska lauka ietekmé& uz Be termoatdedzinaSanas procesu tika noverots jauns agrak nezinams
efekts — ievérojams T izdaliSanas pieaugums (lidz 80%). ST efekta patreizgjais izskaidrojums
balstas uz T°, ka galvena tritija difiizijas agenta, koncentracijas palielina8anos T, radiolizes un
radikalu para T°-T° spinu transformacijas (S—T) rezultata. Atklatajam efektam ir liela praktiska
nozime.

TRITIUM RELEASE FROM BERYLLIUM METAL

Juris Tiliks, Gunta Kizane, Aigars Vitins, Elina Kolodinska, Bronislavs Lesc¢inskis
Laboratory of Solid State Radiation Chemistry, University of Latvia

Beryllium pebbles will be used as a neutron multiplier in future fusion reactors. Both helium and
tritium will form in Be initially as a gas dynamic solution, but at greater doses — as microbubbles
in the volume of metal grains. Tritium accumulation in irradiated Be is undesirable, it causes
environmental hazard and disturbs material balance of reactor operation.

At present, only 20-25% of the localised tritium will be released at the planned operating
temperature of the blanket zone (650-850 °C). In this study, tritium release from irradiated Be
pebbles under the simultaneous action of radiation and magnetic field was investigated. By means
of the method of chemical scavengers, chemical forms of the tritium localised in the Be matrix
were determined. Spatial distribution of tritium in a separate Be pebble, and tritium release at
annealing of the Be pebbles at 850 °C under irradiation and/or magnetic field were investigated. It
was determined that tritium in the Be pebbles is mainly localised as T,. Magnetic field of 1.7 T
decreases the tritium release at isothermal thermoannealing by 30%. Separate fast electron
radiation (P=14 MGy/h) increases the tritium release slightly by 15-20%. The simultaneous
action of radiation and magnetic field considerably increases the tritium release by up to 80%.
This is a novel effect not known before. At present, this effect is explained that the concentration
of main diffusing particles of tritium, T’, increases as a result of radiolysis of T,, and spin (S—T)
transformation of pairs of radicals T°-T°. The effect discovered has a great practical significance.
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TRITIJA UN CS-137 DIFUZIJA UDENI NO CEMENTA KOMPAUNDIEM

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

Kodolreaktoru darbibas rezultata rodas radioaktivie atkritumi un dala no tiem ir tdens
faze. Lai tos butu vieglak apglabat specialas glabatuves, ieteicams tos parveérst cieta faze.
To var veikt, Skidrajiem atkritumiem pievienojot cementu un iecement€jot specialos
konteineros. Galvena prasiba ir, lai no §adi ieglita cementa kompaunda, to uzglabajot,
apkartgja vide neizdalitos radionuklidi pat ilgstosi nonakot tam kontakta ar tideni.

Darba veikti pétijumi, lai noteiktu diftizijas koeficentu un izskaloSanas indeksu no
cementa kompaundiem tritijam un Cs-137, kuri ir galvenie ilgi dzivojoSie radionuklidi
kodolreaktoru Skidrajos atkritumos. Cs-137 kvantitativa noteikSana veikta ar gamma-
spektrometru bet tritija — pielietojot 8kidras scintilacijas spektrometru TRI CARB. Saja
darba pétitas optimalas tidens/cementa attiecibas, homogenitates, dazadu piedevu ietekme
uz radionuklidu diftziju un izskalo$anas indeksu, pievesti eksperimentos iegiitie rezultati.

DIFUSION OF TRITIUM AND CS-137 IN WATER FROM CEMENT
COMPOUND

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

Part of the nuclear reactors wastes is in the water phase. In order to bury this type of
radioactive waste in the specialized storages, it is necessary to transform them into solid
form. One way to do this is cementing, where the obtained cement is used for the
hermetically sealing of solid radioactive waste in special concrete containers. The basic
requirement is: the particular cement compound should guarantee the long-term capture
of radionuclides and isolation of them from the environment even if it comes into contact
with water. To compare the results we have chosen the diffusion coefficient and
leachability index of radionuclides as one of the features of cement compound. After the
cement compound with respective geometry was kept in the climate camera for 28 days,
the sample was immersed into distillate water, changing water within definite time
intervals. For qualitative and quantitative estimation of radionuclides, we have used the
high-resolution gamma-spectrometry and liquid scintillation spectrometer TRI CARB. In
the present work the authors discuss influence of various factors to leaching of
radionuclides from cement compound: homogeneity, water/cement relationship, various
additives in cement, and others. In the present work, the experimentally obtained results
are demonstrated and discussed.
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SEGNETOELEKTRISKAS KARTINAS KODOLSINTEZES REAKTORU
DIAGNOSTIKAS PIELIETOJUMIEM

V.Zauls, K.Kundzins, I.Aulika, M.Kundzins, A. gternbergs

Saja zinojuma tiks Tsi raksturoti visparigie akfivo materidlu izvéles principi
darbam nakotnes termokodolsintézes reaktoru radiacijas diagnostikas sistémas un miisu
rezultati, veicot pétijumus radiacijas izturigu segnetoelektrisku materialu kapacitativa
tipa starojuma bolometru iesp&jamai izveidoSanai.

Izmantojot planu segnetoelektrisko kartinu par modela sensora jutigo elementu,
parbaudes eksperimentos tika novertéta sist€émas laika konstante un bolometriska jutiba
pret starojumu absorbgjosa slana termperatiiras variacijam, kuras tika ierosinatas ar
modulétu termisko starojumu.

Sensora signala elektriskie merfjumi tika veikti balanséta tilta sléguma, kas tiesi
savietojams ar ASDEX un ToreSupra reaktoru radiacijas diagnostikas aprikojuma
aparttru, kur paredz€ts turpinat pétijumus.

FERROELECTRIC THIN FILMS FOR FUTURE THERMONUCLEAR
REACTOR DIAGNOSTICS APPLICATIONS

V.Zauls, K.Kundzins, I.Aulika, M.Kundzins, A. Sternbergs

General overview of active material selection requirements for use in bolometric
radiation diagnostics systems of future nuclear fusion reactors in comparison with our
results of ferroelectric material based elements will be presented.

Under modulated thermal irradiation bolometric sensitivity with the range of few
mili-Kelvin temperture resolution at 0,2 s time response constant has been demonstrated
by thin ferroelectric film capacitive sensor model on thick substrate.

Sample measurement system has been developed to be compatible with Wheatstone
bridge type bolometric heads measurement concept of ASDEX or ToreSupra reactor sites
for future tests.
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PIELIETOJUMI: JAUNAS
IEKARTAS UN IZMANTOSANAS
PERSPEKTIVAS
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LATVIJAS ELEKTROTEHNIKAS UN ELEKTRONIKAS UZN EMUMU
GATAVIBA IEROBEZOT BISTAMAS VIELAS SAVA PRODUKCIJA

E.Pentjuss', G.Bajars', A.Lisis', J.Smilga’
LU Cietvielu fizikas istitiits, ’LEBIC

(RoHS direktiva). Ta ierobezo Pb, Cd, Hg, Cr(VI), polibromdifenilu un polibromé&tu
difeniléteru lietoSanu elektrotehnikas un elektronikas (EE) produktos, kas paredz&ti ES
tirgum. Lai izvertétu Latvijas EE uzpémumu gatavibu atbilstibas nodroSinasanai, tika
veikta aptauja ar anketéSanas metodi. Anketa, kas tika izstradata LU CFI, satur&ja Cetras
jautajumu grupas: saistiba ar RoHS, ieks€jie procesi, piegades k&des, galvenas problémas
Sobrid. Anketa tika izsiititas 39 uznémumiem, no kuriem atbildes sniedza 20. (2005.g.
decembris). No aptaujas rezultatiem iegiiti sekojosi secinajumi:

1. Nozares uznémumi ir informéti par RoHS direktivu, tacu vairuma no tiem darbs
pie atbilstibas nodroSinasanas ir tikko uzsakts.

2. Valsts atbildigas institlicijas v€l nav izstradajusas ,,Elektrisko un elektronisko
iekartu razotaju registracijas kartibu”, ka ari nav skaidrs, kada veida razotaji vares
pieradit, ka sarazota produkcija nesatur Direktiva ierobezotas vielas virs normas.

3. Pagaidam zinams tikai viens nozares uznémums, kur$, sanémis ES pé&tniecibas
projekta atbalstu, buis sagatavots RoHS direktivas ieviesanai ar 2006.gada 1.juliju.
Nopietnu sagatavosanas darbu veic vél 3 - 4 nozares uznémumi.

4. Uzpemumiem galvenas problémas ir saistitas ar bezsvina lodéSanas realiz€Sanu un
piegadato elektronisko komponentu atbilstibas apstiprinajumu.

5. Ar materialiem un tehnologiskam problémam saistitas papildus izmaksas RoHS
direktivas ievieSanai var€tu parsniegt 50 tiikstoSus eiro katra uzn€muma.

6. Sobrid uznémumi vél nav domajusi ne par nepiecieSsamo valsts atbalstu, ne arT par
informativo, konsultativo vai tehniski/tehnologisko palidzibu.

READINESS OF LATVIAN ELECTRICAL AND ELECTRONICS INDUSTRY
TO RESTRICT HAZARDOUS SUBSTANCES IN THEIR PRODUCTS

E.Pentjuss', G.Bajars', A.Lusis', J.Smilga®
!Institute of Solid State Physics, University of Latvia, °LEBIC

Directive 2002/95/EC of the European Parlament and of the Council (RoHS directive)
determines that from 1 July 2006 new electrical and electronic equipment put on the EU
market should not contain Pb, Hg, Cr(VI), cadmium, polybrominated biphenils and
polybrominated diphenil ethers. An inquiry was carried out through Latvian electrical and
electronics enterprises on December 2005 to assess their readiness to achieve RoHS
compliance. The inquiry form contained four groups of questions: general RoHS
relevancy, inhouse processes, supply chain issues, main obstacles currently. An analyses
of inquiry results shows that a major part of responding 20 enterprises is still at the
beginning of the transition process to reach requirements of RoHS directive.
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EKODIZAINA IZPRATNES PALIELINASANA MAZAJIEM UN VIDEJIEM
UZNEMUMIEM ELEKTROTEHNIKAS UN ELEKTRONIKAS NOZARE

G.Bajars, A.Lisis, E.Pentjuss
Latvijas Universitates Cietvielu fizikas institiits

Sadarbiba ar Fraunhofera droSuma un mikrointegracijas institlitu un citiem partneriem
LU CFI 2005.gada piedalijas Eiropas Komisijas finanséta projekta ,,Ekodizaina
veicinaSana mazajos un vidgjos uznémumos (MVU) elektrotehnikas un elektronikas
nozaré”. Projekta partneri bija universitates, tirdzniecibas palatas, nozares asociacijas,
konsultaciju firmas u.c. Projekta gaita notika 28 seminari 21 Eiropas valsti, kuros nozares
MVU tika informéti par ekodizainu.

Projekta izstrades rezultata tika sagatavots macibu materials, kas ietver visus biitiskakos
ekodizaina aspektus: ekodizaina integracija produkta izstrades procesa, ekodizaina
ekonomiskie aspekti, likumdosana, ekodizaina stratégijas attistiba.

Projekta gaita tika savakts ievérojams daudzums jaunu elektrotehnikas un elektronikas
ekodizaina piemeru, kas izstradati vai ieviesti Eiropas valstu nozares MVU.
Daudzveidigu materialu par ekodizainu prezentacijas seminaros un ekodizaina aktivitasu
pieméru  izplatibas  veicindSana ar  interneta = majas  lapas  palidzibu
(www.ecodesignarc.info), ka ar1 projekta gaita izstradatais macibu materials kalpos ka
labs paligs nozares MVU, lai panaktu atbilstibu ES likumdoSanas prasibam un giitu
panakumus sava biznesa.

RAISING ECO-DESIGN AWARENESS FOR SMALL AND MEDIUM SIZED
ENTERPRISES OF THE ELECTRICAL AND ELECTRONICS SECTOR

G.Bajars, A.Lusis, E.Pentjuss
Institute of Solid State Physics, University of Latvia

On behalf of the European Commission, Fraunhofer IZM and partners have carried out a
project ,,Promoting Eco-Design Activities in the Small and Medium Sized Enterprises
(SMEs) of the Electrical/Electronic Sector”. The partners have been universities,
chambers of commerce, industry associations, consultants, etc. Through 28 awareness
raising workshops in 21 countries in Europe the project has informed electrical and
electronics SMEs about Eco-Design.

One of the outcomes of the project is the teaching material, providing an introduction to
all relevant aspects of Eco-Design: integration of Eco-Design in the design process, the
economic aspects of Eco-Design, the legal framework, development of an Eco-Design
strategy.

During the project a number of Eco-Design case studies has compiled with relevance for
electrical and electronics SMEs. Presentations within the workshops and the case study
promotion via the website (www.ecodesignarc.info) and the teaching material will help
SMEs to reach requirements of new EU legislation and to achieve success in their
business.
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DAZADA TIPA APSTIKLOJUMA IETEKME UZ EKU NERGOEFEKTIVITATI
UN SILTUMA ZUDUMU SAMAZINASANAS IESPEJAS

U.Kanders', J.Klavin§', N.Zeltins
b Latvijas Universitates Cietvielu Fizikas institits, Kengaraga iela 8, Riga, LV-1063, Latvija
Y 174 Fizikali Energétiskais institiits, Aizkraukles iela 21, Riga, LV- 1006, Latvija
kanders@latnet.lv, janis@cfi.lu.lv;

Palielinats €ku fasazu apstiklojuma laukums vispirms jau uzlabo &kas eksterjeru.
Dienasgaismas pliismas pieaugums uzlabo iekstelpu interjeru, palielina iekstelpu apgaismojumu
un uzlabo pat gaisa kvalitati. Tacu palielinats €ku fasazu apstiklojums tradicionali vienmer
izsaucis bazas saistiba ar &ku energoefektivitates biitisku uzlaboSanu un siltuma zudumu
samazinasanu Latvijas klimatiskaja zona. P&€d€jo gadu pétijumi biivniecibas nozaré parada, ka ir
iesp&jams abas §is pretrunigas tendences ,,samierinat”, izgatavojot t.s. aktivos arsienu stikla
panelus ka stikla paketes, kas reizé darbojas ka fotovoltaiskie elementi (FE). VienkarSoti
teorétiskie aprékini lauj novertet, ka, apSujot ekas visas fasades ar FE stikla paneliem, izdotos
sarazot 40-50% elektribas, kas nepieciesamas €kas vajadzibam. Diemzel detaliz&ti p&tfjumi un
eksperimenti parada, ka FE-panelu tehnologijas sp€ sarazot tikai nelielu dalu no €kai
nepiecieSsama elektroenergijas daudzuma.

Vado$ie zinatnieki un praktiki Latvija un Eiropa ir sapratusi, ka bez FE-panelu
tehnologijam jamekle ari citi materiali un risinajumi &ku fasazu apstiklojuma joma. Ka
daudzsolo$a alternativa Saja joma tiek apliikoti arT elektrohromie parklajumi, kuri maina savas
optiskas Ipasibas atkariba no apgaismojuma intensitates, ka arT to optiskas 1pasSibas var elektriski
vadit. Tacu €ku energoefektivitates uzlabosSanas iesp&jas neaprobezojas tikai ar panakumiem
atrast ,,vislabako” arsienu fasazu materialu, bet §1 probléma jarisina kompleksi saistiba ar
dienasgaismas un siltuma pliismu kontroli un vadibu caur €kas arsienam, ietverot €ku apkures un
dzeseésanas sistémas.

BUILDING ENERGY EFFICIENCY AND HEAT LOSSES REDUCTION
POTENTIAL USING DIFFERENT TYPE OF FACADE’S GLAZING

Recent findings concerning buildings’ energy efficiency are taking a new look at high-
performance glass facades as key in creating buildings with improved access to daylight, better
indoor air quality and improved energy efficiency. But a facade that helps improve a building's
interior environment and limits its loss of energy is highly necessary for Latvian climate zone. A
building's skin should be a power generator rather than an energy liability. Even glass curtain
walls are becoming more and more thermally efficient. The goal of creating an energy-
conserving facade is one of diminishing returns. All the building facades, clad entirely in
photovoltaic (PV) panels, could generate 40-50% of the building's electricity requirements.
Unfortunately, despite the fact that many recent high-profile projects consider PV panels as
facade elements more detailed research show that they generate only a small portion of buildings
total power requirements.

Scientists and manufacturers in Latvia and Europe are also looking beyond photovoltaics to
the next generation of variable materials. These so-called "smart" glazings dynamically respond
to exterior conditions to control daylighting and solar heat gain. The most promising of such
switchable technologies for use in buildings is electrochromic glazing, which undergoes a
reversible change in optical properties when exposed to light. But an energy-efficient building
envelope isn't just about the materials. Limiting solar and thermal transfer requires integrating
the facade system with the lighting, mechanical, heating and cooling systems.
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AKADEMISKO ZINASANU VERTESANAS SISTEMAS AUGSTSKOLAS
UN TO METROLOGISKA BUTIBA

Uldis Kanders, Janis Klavins
Latvijas Universitate; Kengaraga iela 8, Riga, LV-1063, Latvija
kanders@latnet.lv; janis@cfi.lu.latnet.lv

Saja pétijuma kritiski analiz&tas vairakas valstis lietotas akadémisko zina$anu vértesanas
sist€mas un salidzinatas ar Latvija praktizéto 10-ballu sist€ému, kuru plasi lieto gan skolas,
gan augstskolas. Viens no autoriem (U.Kanders) izmantojis Latvijas Policijas akadémijas
Uznemsanas komisijas datus par turpat 7000 reflektantiem un studentiem, kas pretendgja
klat par augstskolas klatienes vai neklatienes studentiem, lai veiktu akadeémisko zinasanu
statistisko analizi. Referata apliukotas vairakas pedagogiskaja praksé lietotas akadémisko
zinasanu veértéSanas sist€émas, tacu galvena uzmaniba tika pieversta vertéSanas sist€mai,
kas balstita uz 10-ballu skalas izmantoSanu. P&tjjumos izmantoto datu kopu veido jau
pieminéto augstskolu reflektantu vidusskolas atestatu atzimes péc 10-ballu skalas,
kopskaita turpat 120000 atzimes, kas ieglitas 6-gadu perioda 1998.-2003.gg. P&tijumu
gaita tika analiz€tas vairaku reflektantu izlasu statistiskas ipasibas, lai noskaidrotu
atzimju lietoSanas biezumu. Reflektantu izlases netika speciali veidotas, bet tas atbilda
augstskolas UznemsSanas komisijas iedalijumam péc studiju programmam, studiju formas
vai péc studiju (imatrikulacijas) gada. Kopuma visbiezak lietota atzime ir ,,7”, kas norada
uz 10-ballu skalas biitisku asimetriju, kuras dél zinasanu veértéSana praktiski netiek
izmantoti atzimju mazakie ,,1-2-3” nominali. P&tjjuma noskaidrots, ka gan uz ,,7”, gan uz
,»>" centrétas 10-ballu skalas, gan agraka 5-ballu skala ir atvasinata no naturalas
vertesanas skalas, kas ir nelineara péc savas ieks€jas biitibas, jo tas saistits ar cilvéka
subjektivas uztveres 1patnibam.

ACADEMIC KNOWLEDGE ASSESSMENT SYSTEMS APPLIED AT
UNIVERSITIES AND THEIR METROLOGICAL FUNDAMENTALS

The research report deals with academic knowledge assessment systems widely
used in schools and universities to account students’ academic achievements. The main
attention has been paid the well known 10-grade assessment system. Academic
knowledge assessment systems used in several European countries have critically been
analyzed and compared with that used in Latvia. The grading mark data being analyzed
within the research project have been collected during time period 1998-2003 by
Entrance board of the university. The collection contains about 120000 grading marks of
7000 applicants’ secondary schools certificates prepared and presented during more than
30 years - 1972-2003. The applicants’ population has been split into several samples
depending on the students’ enrolment year, study program or study form as full time or
part time studies. Frequency distributions of the samples show that the grade “7” is their
mode in all the cases treated within the research. The small grading marks as “1-2-3”
have seldom been employed: usually not for knowledge assessment but for punishment
purposes. The researches results allow derive a symmetric natural grading scale with the
zero-level in the scale center. The zero-level corresponds with a specific academic
knowledge level called as erudition quota (EQ). All the 10-grade assessment systems
have been derived from the natural grading scale.
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REZERFORDA ATPAKALIZKLIEDES MERIJUMI 5
LAZERABLACIJAS SPEKTROSKOPIJAS ETALONU SAGATAVOSANAI

J. Butikova
LU Cietvielu fizikas institiits

Rezerforda atpakalizkliede (Rutherford backscattering) pamatojas uz sadursmém
starp atomu kodoliem. Sie mérfjumi ietver sevi jonu skaita un energijas mérijumus stara,
kas izklied€jas atpakal p&c mijiedarbibas ar atomiem parauga, uz kura tika t€méts stars,
virsmai tuvaja apgabala. ST informacija lauj noteikt atomu masu un elementu
koncentraciju pret dzilumu zem parauga virsmas. Rezerforda atpakalizkliedes metode ir
loti labi piemérota, lai noteiktu piemaisijumu elementu, smagaku par substrata
pamatsastavdalam, koncentraciju.

Merfjumiem tika sagatavoti sekojoSie paraugi: uz substrata materialu (R6710
markas grafits) tika uzputinats volframs, bora karbids, to apstaroja ar deiteriju. Tika
izmantoti ar1 paraugi, izgatavotie no reaktora sienas dakstiniem, kuri ir bijusi kontakta ar
plazmu. Volframa un bora karbida biezums tika noteikts ar Rezerforda atpakalizkliedes
metodi. Bora un deiterija absoliitas koncentracijas tika noteiktas ar kodolreakciju analizes
metodi.

Sagatavotie paraugi tiks izmantoti ka kalibréSanas etaloni lazera ablacijas
spektroskopijas merjjumiem.

RUTHERFORD BACKSCATTERING MEASUREMENTS FOR LIBS
STANDARDS

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

Rutherford backscattering is based on collisions between atomic nuclei. It involves
measuring the number and energy of ions in a beam which backscatter after colliding
with atoms in the near-surface region of a sample at which the beam has been targeted.
This information allows determining atomic mass and elemental concentrations versus
depth below the surface. Rutherford backscattering is ideally suited for determining the
concentration of trace elements heavier than the major constituents of the substrate.

Following samples have been prepared for measurements: the substrate material
(graphite R6710) has been sputtered with tungsten, boron carbide, it was irradiated with
deuterium, and the samples made of AUG tile which was in contact with plasma has been
used. Thickness of tungsten and boron carbide layer was determined using Rutherford
backscattering measurements. The absolute concentration of boron and deuterium was
measured using nuclear reaction analysis.

Prepared samples will serve as calibration standards for laser ablation breakdown
spectroscopy (LIBS) measurements.
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IESPEJU IZPETE NOGRIMUSU MiNVEI]?iGU OBJEKTU MEKLESANAI
UN KLASIFICESANAI

Alberts Kristir,l§1, Donats Millersl, Alberts Zelenkovsl,
Sergejs Zelenkovs'?, Vladimirs Zolotarjovs2
Latvijas Universitates Cietvielu fizikas institits, SIA ,, Radaru sistemas”™

Saja darba izanalizétas iespgjas reala laika detektst, identificét un noteikt
geometriskos izmérus sedimentos nogrimusajiem minveidigajiem objektiem. Tiek
piedavats dazada veida aparatiiru apvienot viena kompleksa (sastav no sanskata lokatora,
hidroakustiska dubultfrekvences profilétaja un preciza eholota), kur$ uzstadits uz
zemudens buks€jamas platformas ar videokameru. Sedimentos ieskaloto objektu
atrasanas vietas un to hidroakustiskais att€ls var tikt precizéts lietojot georadaru ar
iegremd€jamo antenu uz tas pasSas platformas. Radiolokacijas pielietojums prasa dazadas
jiras ideni. Sim nolikam var izmantot georadaru ZOND 12e (Radar Systems, Inc.).
Sniegti §1 radara parametri un konkréti ezeru un upju gultnpu zond&sanas rezultati.

RESEARCH OF OPPORTUNITIES OF DETECTION AND CLASSIFICATION
BURIED MINE-LIKE OBJECTS

Alberts Kristinsl, Donats Millersl, Albert Zelenkovl,
Sergey Zelenkov'?, Vladimir Zolotarjov’
nstitute of Solid State Physics University of Latvia, *Radar Systems Inc

The modern hydro acoustic equipment possibilities for the real-time detection of
position, identification (classification) and the geometric dimensions determination of
buried mine-like objects are analyzed in this presentation. It is proposed to use different
type equipment assembled in one unit (consisting of the side scan sonar, the hydro
acoustic dual frequency sub bottom profiler and the precise echo sounder) which is
mounted on the towed underwater vehicle with mounted video camera. The buried
objects position and hydro acoustic portrait could be precised using ground penetrating
radar (GPR, georadar) with submersible underwater antenna on the same vehicle. The
radiolocation version (GPR) requires the different tests due to the high frequency radio
signal depression in the sea (salt) water, for this purposes it’s offered to use georadar
ZOND 12e (Radar Systems, Inc.). There are presented characteristics of this georadar,
georadar itself and sounding results of lakes and rivers profiling in this presentation.
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BCCD-KLASTERU IZMANTOSANA DALITO SISTEMU IZSTRADEI

A.Grablevskis
Latvijas Universitates Cietvielu fizikas institiits.

Aprékinasanas atruma palielinasanas temats ir aktuals visiem tiem, kam darbs ir
saistits ar liela apjoma skait]loSanas darbiem. Tomer universitatém loti biezi nav lidzeklu
nCube, Cray vai lidziga tipa jaudigu datoru iegadei. Tomér Iidz ar
programmnodro$inajuma attistibu un brivi izplatamas operétajsist€émas Linux paradiSanos
kluva iesp€jams radit aprékinasanas kompleksu ar efektivu veiktsp&ju, kas ir salidzinama
ar superdatoru veiktsp&ju, bet ar desmitiem reizu mazaku cenu.

Pirms kada laika “University of Northern lowa Computer Science Department”
realiz€ja BCCD (Bootable Cluster CD) projektu uz Linux versijas balstita ielades
kompaktdiska izveidei, kas ir paredzéts klastera izveidoSanai. Rezultata mums ir iesp&ja
izmantot klasteri vispar bez operétajsist€mas un klastera programmatiiras uzstadiSanas uz
cieta diska. Klastera izveidosanai nepieciesami divi vai vairak datori, kuri sp&j ieladét
operétajsisteému tiesi no kompaktdiska un tikls starp tiem.

Klastera instalacija un ta noskanosana ir bitiski vienkarSota un aiznem ne vairak
ka 10 minttes.

USE BCCD-CLASTER FOR CREATION OF THE DISTRIBUTED SYSTEMS

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

The theme of increase in speed of calculations is rather actual for all whose
activity is connected with great volume of computing works. But universities do not have
means for purchase of powerful computers of nCube, Cray type or similar. However with
the development of the software and occurrence of freely distributed operational system
Linux it began possible to create the computer complex with effective speed, compared
by the speed with supercomputers, but cheaper in tens times.

Some time ago University of Northern lowa Computer Science Department was
realized the BCCD project to create bootable compact disk with the Linux version,
intended for the construction of cluster. As a result, we have a possibility to use a cluster
in general without setting of the operating system and cluster’s software on hard disk. For
setting of cluster, it is necessary two or more network computers, which are able to load
operating system directly from CD-ROM.

Process of installation and adjustment of this cluster is essentially simplified and
borrows no more than 10 minutes.
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IEEJAS/IZEJAS KONTROLIERIS MODULU SISTEMAS VADIBAI

P. Annus', , M.Min?, E.Haldre?, A. Kristins®
ICompetence Centre ELIKO, Igaunija
*Tallinas Tehnologiska unuversitate, Igaunija,
*Latvijas Universitates Cietvielu fizikas institiits

Piedavata jauna uzlabota vadibas sist€éma. Vacot un analiz€jot informaciju no
eksperimentalas iekartas Tartu (Igaunija) tika veiktas dazas konceptualas izmainas,
kuram jauzlabo sistémas dro§ums un pielagosanas iesp&jas. ST sistéma tiek izmantota ielu
apgaismojuma vadibai un kontrolei, bet jaunaja varianta ta var tikt izmantota gan vadibai,
gan visparigai attalinatai datu iegiSanai. [zmainas ieklau;:

- jaunu elastigu ieejas/izejas moduli ar uzlabotu droSumu un izturibu;

- pilnigu pareju uz modulu sistému, kura katra apaksSsist€éma tiek vadita ar savu
mikrokontrolieri, ir neatkariga sava darbiba, var tikt attalinati parkonfiguréta un operativi
nomainita;

- jaunu pieeju distances vadibas algoritmiem droSuma palielinasanai, paSapmainai
un rekonfiguréSanai;

- neatkarigus sakarus, kur vien tie iesp&jami:

- savstarp&jas aizstajamibas iesp&jas ar veco sistému.

Jaunas sist€émas pirmas iekartas jau ir darbiba un uzstaditas ekspluatacijai Tartu.

10 CONTROLLER FOR MODULAR CONTROL SYSTEM

P. Annus', M.Min?, E. Haldre?, A. Kristins®
ICompetence Centre ELIKO, Estonia,
*Tallinn University of Technology, Estonia,

3 Institute of Solid State Physics, University of Latvia

New, improved control system is proposed and in development. By gathering and
analysing information from pilot installation in Tartu (Estonia) several conceptual
changes have been made, which should improve reliability and flexibility. Said system is
employed for street lightning control today, but in its new form it could be used for
general remote data acquisition and control. Improvements include, but are not limited to:

- new flexible IO module with improved safety and reliability

- completely modular approach to system, whereas each and every subsystem is
controlled by its own microcontroller(s), is independent in operation, can be reconfigured
remotely, and hot swapped at site.

- new approach to remote control algorithms in order to enhance reliability, self
sustainability, and reconfigurability

- medium independent communication wherever possible

- interchangeable with old system

First 10 units of a new system have entered into production already, and pilot
units are already installed and operational in Tartu
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ELEKTRONISKO IEPIRKUMU SISTEMA

D.Gusevs', V.Narnicka®
!Latvijas Universitates Cietvielu fizikas institiits,
’Rigas Tehniska Universitate

Iepirkumu uzraudzibas birojs ir ievésis koncepciju “Informacijas tehnologiju
izmanto3ana sabiedrisko iepirkumu sistémas pilnveidogana”. Sis koncepcijas realizacija
nodrosina WEB tehnologiju (e-komercija) izmantoSanu publisku iepirkumu joma. Var
izdalit tr1s iepirkumu kategorijas — mazie Iidz 10 000Ls — vienkarSas procediiras vai bez
procediras zem 1000Ls), vid€jie un lielie iepirkumi (vairak par 80 000Ls — preces,
pakalpojumi un buvdarbiem — 3,5 milj. Ls).

Mazas iepirkumu procediiras nav caurspidigas. Sadas procediras ir griti
kontrol€jamas un to skaits ir vislielakais. Lidz ar izm&ginajumu projekta méerkis ir bijis
centraliz€t un standartizét Sos iepirkumus lai panaktu budzeta ekonomiju un atvieglot
kontroli.

Saja darba ir aprakstita projekta ievieSanas gaita, sastaptas problémas, kas bija
atrisinatas projekta realizacijas laika, ka ar1 sasniegti rezultati.

ELECTRONIC PROCUREMENT SYSTEM

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

Procurement Monitoring bureau of Latvian Republic has implemented conception
(Information’s technologies application for improvement of public procurement system)
and The realization of this conception allows using Web technologies (e-commerce) in
public procurement area. There are three procurement categories in this area, small —
bellow 10000 Ls — easy procurement procedures or no procedures (bellow 1000Ls),
middle and big purchases (more than 80 000Ls —goods, services and 4,5milj lats —
building operations).

Small purchasing procedures are not transparent. Those procedures are difficult to
control and most of all procedures are these procedures. Because of these, the goal of the
pilot project is to centralize and standardize this category of procedures to reach budget’s
money economy and make control easy.

At this report are shown project implementation process, difficulties, which has
been overcome in project’s realization time, and project results.

45



SIGNALI NO MUSKULIEM UN TIEM ATBILSTOSAS
SMADZENU DARBIBAS

V.0Ogorodnik, J.Kleperis

! Latvijas Universitates Cietvielu Fizikas Institiits

Miisdieniga zinatniska probléma ir pétijumi par muskulu elektrisko aktivitati. Sadu
petijumu meérkis ir saistits ar sistémas “cilvéks — masina” pilnveidoSanu, kur “masia” nozimé
jebkuru maksligu tehnisku ierici, kas reala laika spgj izpildit pavéles, kas sanemtas no cilvéka
smadzeném. Atgriezeniska informacijas apmaina starp cilvéku un tehnisko ierici ir lielisks
atrisinajums maksligo organu sapratigai vadibai, ko veic pats individs. Muskulu elektrisko signalu
petijumi nepiecieSami, lai: 1) paplasinatu pieejamo sazinas signalu kanalus; 2) palielinatu datu
parraides atrumu; 3) informacijas apmainai izmantotu visertakos no pieejamiem kanaliem. Tas
nepiecieSams arT, lai izveidotu realas ierices — intelektualos sensorus, kas signalus no smadzenem
parraida muskuliem.

Miisu darba pétiti elektriskie signali, kurus generé gan muskuli, izpildot noteiktas pirkstu
kustibas, gan arT smadzenes, tikai domajot par attiecigam pirkstu kustibam. Analiz&ta signalu
struktiira, frekvencu sadalijums 10 Hz — 5 kHz diapazona, amplitiidas. Atrasts izteikts elektrisko
svarstibu maksimums 0.1 — 2 mV, kas korelé ar muskulu kustibam, un 1.5 — 2 reizes parsniedz
trok$nu ITmeni. Registréts ari izteikts, gan vajaks signals $aja pasa frekvencu rajona, ko dod tikai
smadzenu aktivitate. Darba analizEtas ieglito signalu pielietoSanas iesp&jas intelektualo snsoru
pielietojumos.

DETECTION AND ANALYSES OF SIGNALS FROM MUSCLES
AND THEIR MENTAL ANALOGIES

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

Studying of electric activity of human muscles an actual scientific problem. The purpose
of researches is to improvement of quality of the interrelation human - machine. Under "machine"
we understood any technical device, which supposes an opportunity of management in a real
mode of time. Bilateral communication means improvement of processes of transfer from the
machine to the human and back. Namely: 1) the expansion of a channel of information; 2) an
acceleration of process of data transmission; 3) to use the more convenient channels for
information exchange. The devices providing such parameters of communication are an
"intellectual" sensor, which registers commands and signals for the machine.

In our work, experimental data of signals are presented of the bioelectric activity of
muscles, stimulated by real movement of a brush (or fingers) and corresponding mental
processes. The structure of signals, their qualitative structure is considered (also intensity and
spectral structure). Qualitative character of the signal is expressed strong peak at definite
frequencies. Unequivocally correlates with the event (movement), which has caused it. The peak
strongly allocated at a level of a background noise (1,5 - 2 times higher than a background).
Amplitude of signals is on the order of 0,1-2 mV. Frequencies of studied signals were from 10Hz
up to SkHz. Signals, which were registered from real movement of muscles, are stronger than
signals caused by mental movements. In our work different parameters of measured signals were
analysed (amplitudes, extension etc). Discussion about the possible technical applications of
signals of from muscle movements is presented.
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