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Indrikis Muiznieks,
Latvijas Universitates zinatnu prorektors

3

Kvantu skaitjodanas algoritmi un kadras

ekstrakti, kinieSu valodas vardnica un adas

cilmes 8idnas, oglekla nanovadu slédzi un

zvaigznu katalogs — Latvijas Universitates zi-

natnieku darba rezultati ir tikpat daudzveidigi

ka studiju virzieni Latvijas Universitaté. Masu

meérkis ir sniegt zinatné balstitu augstako izgl-

tibu Latvijas sabiedribas, saimniecibas, dabas

un veselibas aizsardzibas attistibai nozimigaka-

jas jomas, ar zinatnes un jaunrades sasniegumiem

nest Latvijas vardu pasaulé. Pédgjos paris gados LU

zinatnieku pétijumi bijusi 1pasi razigi, lielda méra pateico-

ties Eiropas Savienibas fondu atbalstam magistrantiras

un doktorantiras studentiem, jaunu zinatnisko grupu

veidoSanai, lietiSkajiem pétijumiem un zinatniskas apa-

ratlras iegadei. Pieaudzis augstas raudzes starptautis-

ko publikaciju un aizstavéto disertaciju skaits, praktisku

risingjumu piedavajums vietgjiem razotajiem, arT pres-

tizos starptautiskos konkursos iegits atbalsts jauniem

projektiem. Saja izdevuma més vélamies iepazistinat ar

dazam LU zinatnieku atzinam, publikacijam un tehnolo-

giskajiem risinajumiem. Ceru, ka tie rosinas interesi par
sadarbibu un studijam Latvijas Universitaté.




Indrikis Muiznieks,
University of Latvia Vice-Rector for Research

Science-based Higher Education

Quantum computing algorithms and peat extracts, a Chinese
dictionary and skin stem cells, carbon nanowire switches and
a catalogue of stars — the research results produced by the
University of Latvia scientists are as varied as the directions
of studies at the University of Latvia. Our goal is to provide
science-based higher education in the key areas of conse-
quence for Latvia’s people, economy, nature and public health,
to make Latvia known in the world through our achievements
in science and innovation. Over the past few years the re-
search of the UL scientists has been extremely productive,
largely due to the European Union funds to support graduate
and doctoral students, new research groups, applied research
and procurement of research equipment. The number of
high-quality international publications and doctoral theses has
grown, along with practical solutions offered to local manu-
facturers; also, support for new projects has been gained in
prestigious international competitions. In this publication we
would like to inform about some UL research findings, publica-
tions, and technological solutions. | hope that this will promote
interest in cooperation and studies at the University of Latvia.
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Zinatne un zinatnes komunikacija

Latvijas Universitate

Zinatne ir gan aizraujo$a un parsteidzo3a,
gan inovativa un daudzpusiga, ar katru at-
klajumu vai pétijumu paverot arvien jaunus
apvarsnus.

Latvijas Universitate ir lielaka augstakas izgli-
tibas iestade Latvija ar gandriz gadsimtu se-
nam pétniecibas tradicijdam un arvien jauniem
sasniegumiem. Tas 21 zinatniskaja institata
un 13 fakultatés strada valsts vadoSie specia-
listi dabas, humanitarajas un socialajas zinat-
nés, medicina, matematika un datorzinatné.

lesaistoties dazadas programmas un projek-
tos, Universitates zinatnieki veic nozimigus
teorétiskos un praktiskos pétijumus, atkla-
jumus, izstrada jaunas tehnologijas, meto-
dikas, produktus, sniedzot ieguldijumu ne
tikai Latvijas tautsaimnieciba un sabiedribas
ilgtspéjiga attistiba, bet arT Eiropas un visas
pasaules zinatné. ST darba nozimigumu un
kvalitati apliecina gan publikacijas prestiza-
kajos starptautiskajos zinatniskajos Zurnalos,
gan starptautisko programmu finanséjuma
piesaiste LU.

LU regulari notiek dazadas konferences,
seminari, simpoziji, kursi, atklatas lekcijas
un diskusijas, bet ar vieslekcijam uzstajas
pasaulé atziti zinatnieki un savas jomas spe-
cialisti. levérojams notikums Latvijas zinatnes
dzivé ir ikgadgja LU zinatniska konference,
kas notiek jau vairak neka 70 gadu un aptver
visas zinatnes jomas.

Pétnieciba nav iedomajama bez augsti iz-
glitotiem specialistiem, tapéc LU piedava
plasu doktorantiras jeb jauno zinatnieku

sagatavoSanas programmu klastu — kopuma
24 programmas. Universitate realizé arT ESF
projektus “Atbalsts doktorantdras studijam”,
kas |avusi batiski palielinat jauno zinatnieku
skaitu augstskola, pieskirot stipendijas dok-
torantdras studentiem. Sim mérkim vairaku
gadu garuma paredzéti gandriz 17 miljoni
latu. Tapat Tstenoti vairaki ES Iidzfinanséti
projekti, kas devu$i iespéju zinatniekiem pa-
likt un nodarboties ar pétniecibu Latvija.

Viens no zinatnes devuma novértgjumiem ir
uznémeéju interese par paveikto. Universitates
zinatnieku sadarbibu ar uznéméjiem koordiné
LU Inovaciju centrs, kas nodroSina arT Latvijas,
Eiropas un starptautisko patentu pieteikumu
iesniegSanu. LU iesaistijusies Baltijas inovati-
vu projektu attistibas un tehnologiju parneses
platformas (Baltic Innovative Research and
Tehnology Infrastructure — BIRTI) izveidoSana
un darbiba. Tas apvieno un koordiné Baltijas
valstu universitasu, zinatnisko institdtu un ino-
vativu uznémumu sadarbibu.

Lai raisttu brivu diskusiju neformala vidé par
sabiedribu intereséjoSiem zinatnes jautaju-
miem, LU pastavigi organizé “Zinatnes ka-
fejnicas” pasakumus, ko apmeklé ne tikai LU
studenti un darbinieki, bet arT skoléni, skolotaji
un citi interesenti no Latvijas un arvalstim. Par
gadskartéju un gaidttu notikumu LU kluvusi
Eiropas Zinatnieku nakts. Zinatnes populari-
zé3anu sabiedriba nodroSina art LU Zinatnu
un tehnikas véstures muzejs, Botaniskais
darzs, Rododendru selekcijas un izméginaju-
mu audzétava “Babite”, ka arT LU radio NABA
raidijums “Zinatnes varda”, kas iepazistina
klausitajus ar Latvijas zinatnieku pétijumiem,
eksperimentiem un jaunatklajumiem.

LU tiek izdoti vairaki popularzinatniskie zur-
nali, kas skaidro zindtnes un pétniecibas
problémas, ka art informé par jaunakajiem
atklajumiem. LU Akadémiskais apgads re-
gulari nodod lasttaju vertéjumam gan rakstu
krajumus, monografijas un citas gramatas,
gan broSiras, bukletus un citus izdevumus.

Zinatne un izglittba pasaulé pédé&jo gadsimtu
laika attistijusies strauji, un LU Saja procesa,
sekojot jaunakajam tendencém, iepem un
ienems stabilu vietu.




Science and Science Communication

at the University of Latvia

Science is exciting and surprising, innovative
and diverse, continuously opening up new
horizons with each discovery or research.

The University of Latvia is the largest higher
education institution in Latvia with a nearly
century-long tradition of research and ever
new achievements. Its 21 research institutes
and 13 faculties are the workplace for the
country’s leading specialists in natural and
social sciences, humanities, medicine, mathe-
matics, and computer science.

Being involved in various programmes and
projects, the University scientists carry out
significant theoretical and practical research,
make scientific discoveries, develop new
technologies, methodologies, products, thus
contributing not only to the Latvian economy
and the development of sustainable society,
but also to European and world science. The
importance and quality of this work is testified
by the publications in the most prestigious
international scientific journals and funding of
international programmes at the UL.

The University regularly hosts a variety of
conferences, seminars, symposia, work-
shops, lectures and open discussions, and
invites world-renowned scientists and experts
in their fields to deliver guest lectures here. A
significant event in the life of Latvian science
is the University’'s annual scientific confe-
rence, traditionally held for over 70 years and
covering all areas of science.

Research cannot exist without highly edu-
cated professionals, so the University offers
a wide range of doctoral programmes or
training programmes for new scientists — a
total of 24 programmes. The University
also implements the ESF projects “Support
for doctoral studies”, which resulted in a
significant increase in the number of young
researchers at the University and provided
grants to doctoral students. Over a period
of several years nearly 17 million lats have
been allocated for this purpose. Similarly,
a number of EU co-funded projects have
been implemented, which made it possible
for scientists to stay in Latvia and carry out
research here.
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A way to assess scientific contri-
bution is the degree of interest
entrepreneurs display in the
research results. The Univer-
sity scientists’ cooperation with
businesses is coordinated by
the University Innovation Cen-
tre, which is also responsible
for Latvia’s, European and
international patent applica-
tions. The UL is involved in the
establishment and operation of
a centre for the development of
innovative projects and technology
transfer (Baltic Innovative Research
and Technology Infrastructure — BIRTI).
It combines and coordinates the coopera-
tion of Baltic universities, research institutes
and innovative enterprises.

To promote free discussion in an informal
setting about the science-related issues of
public interest, the UL continuously offers
activities of the “Science Café”, attended
not only by the UL students and staff, but
also school students, teachers and other
interested people from Latvia and foreign
countries. A widely expected event at the UL
is the annual European Researchers’ Night.
Science is also being popularized through
the activities of the UL History Museum
of Science and Technology, the Botanical
Garden, the Rhododendron Breeding and
Research Station “Babite” as well as the
UL radio NABA programme “In the Name
of Science”, which informs listeners about
Latvian scientists’ research, experiments and
discoveries.

The UL publishes several popular science
journals that explain science and research
issues, and provide information on the latest
discoveries. The University of Latvia Press
regularly puts out collections of articles,
monographs and other books and brochures,
booklets and other publications.

In recent centuries science and education
in the world has developed rapidly and, by
following the latest trends, the UL occupies
and will continue to occupy a stable place in
this process.
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Izstrada ipasu partiku

Viena no galvenajam Latvijas tautsaimniecibas nozarém ir
partikas razoSana. Arm LU tiek pétitas iespéjas, ka uzlabot
un izgatavot arvien jaunus un labakus produktus. Paslaik,
izmantojot ES atbalstu, LU zinatnieki veiku$i vairakus pétiju-
mus, lai izstradatu partiku, kas piemérota tiesi Baltijas regio-
na dzivojosajiem. Tpasi pétiti rudzu pilngraudu produkti, kuros
ir augsts dazadu vertigu vielu saturs. Kopa ar medikiem un
selekcionariem izstradati produkti, kas palidzétu atgat spekus
gan slimniekiem, gan citiem.

Nozimigi! LU pétnieki pieradijusi, ka Latvija audzétie augli

un darzeni ir veseligaki un satur vairak vértigu vielu neka
dienvidu regionos audzétie.

Pétijumus veic LU Kimijas fakultates partikas kimiki sadarbiba
ar citiem pétniekiem un medikiem projekta “Vietéjas izcelsmes
graudaugu sugu potenciala izvértéSana un Skirnu iegtiSana
izmantoSanai TpaSas diétiskas partikas produktu ieguvé” un LU
Biologijas fakultates Mikrobiologijas un biotehnologijas kated-
ras specialisti, sadarbojoties ar LU Kimijas fakultates Partikas
kimijas centru u.c.

Topinambiiru produkti veselibai

Ta ka arvien pieaug pieprasijums péc dabigiem un
vietéjas izcelsmes produktiem, LU zinatnieki TpaSu
uzmaniba pievérs Latvija pieejamiem augiem un to
izmanto$anai. Viens no tadiem ir topinambdrs. Lai ar
tas satur daudz vértigu vielu, Iidz §im nebija izstrada-
tas tehnologijas bumbulu parstradei ilgstosi uzglaba-
jamos produktos, kuri klGtu par pamatu édieniem un
dzérieniem visos gadalaikos. So problému risina LU
pétnieki. Topinambiru 8kélites un milti kluvusi par bazi
vairaku citu produktu izveidei. Sie jaunie produkti satur
visas veértigads vielas un saglaba topinambdra labas
Tpasibas art péc to parstrades.

No visiem raditajiem produktiem pircéjiem paslaik
pieejami tris — milti, Cipsi un linséklu atspiedu un topi-
nambdra miltu maistjums. Par topinambdru pétijumiem
sanemti pieci Latvijas Republikas izgudrojumu patenti.

Pétijumus veic LU Mikrobiologijas un biotehnologijas
institita specialisti projekta “Funkcionalas partikas
fiziologiski aktivu vielu koncentratu ieguve, izpéte un
izmantoSana”.




Special Food Developed

One of the main sectors of Latvian economy is food produc-
tion. The UL researchers, too, are focusing on ways to im-
prove and produce more new and better products. Currently,
with the EU support, the University scientists have carried
out research to develop the kind of food that is right for the
people living in the Baltic region. In particular, they have
examined rye whole-grain products containing high levels
of a variety of valuable substances. Working together with
physicians and breeders, they have developed products to

help patients regain strength, and more.

Nota bene! The University of Latvia researchers have
proved that the Latvia-grown fruits and vegetables are

healthier and contain more valuable substance than those
cultivated in southern regions.

The research is being performed by the UL Faculty of Che-
mistry food chemists in collaboration with other researchers
and physicians in the project “Assessment of local origin
cereal species potential and development of varieties for
specific dietary foods production”, and the specialists of the
Chair of Microbiology and Biotechnology of the UL Faculty
of Biology in collaboration with the UL Faculty of Chemistry

Food Chemistry Centre a. o.

Artichoke Products for Health

With the growing demand for natural and local products, the
UL researchers pay particular attention to the plants that are
available in Latvia and their uses. One of these is Jerusalem
artichoke. Although it contains a lot of valuable substances, so
far a tuber-processing technology had not been developed to
obtain long-life products that would become the basis for food
and drinks all year round. This problem is being tackled by
the UL researchers. Jerusalem artichoke slices and flour have
become the basis for the development of a number of other
products. These new products contain all valuable substances
and retain the excellent qualities of Jerusalem artichoke even
after processing.

Of all the developed products, three are currently available for
sale — flour, chips and a mixture of linseed marc and Jerusalem
artichoke flour. The artichoke studies have been awarded five
State patents for invention.

The research is carried out by the specialists of the UL Institute
of Microbiology and Biotechnology within the project “Production,
investigation and application of the concentrates with physiologi-
cally active functional food components”.
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Cilmes Sunu pétijumi un biodrosiba W A4 "
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Cilmes $anas ir TpaSas Sdnas, kas rUpéjas par audu un organu
atjaunoSanu organisma dzives laikd. LU strada pie cilmes Sinu
biodroSibas izpétes. Ar biodroSibu tiek saprasti centieni samazinat
un novérst ar biotehnologijam saistitos riskus, kas skar sabiedribas
veselibas, droSibas un vides jautdjumus. LU ir izveidotas skrininga
metodes, kas lauj noteikt, vai laboratorija pavairotas cilmes Sinas ir
droSas izmantoSanai klinika. Projektd secinats, ka $ada terapija iz-
mantotas somatiskas Sdnas var tikt uzskatitas par zema riska zalém,
tomeér biodro&ibas aspekti ir unikali, un tapéc tos bitu nepiecieSams
izvértét ekspertu grupai. Sada grupa LU ir izveidota un tiks iesaistita
jaunieviestas terapijas zalu izvértéSana.

vairakos S0nu veidos noskaidrots, ka adas priekste¢sinas noteiktu
signalu ietekmé parvérsas par periféros nervus ietvero$ajam Svana
§dnam. To, vai Slnas ir izdevies parvérst citos Slnu veidos, nosaka
ar infrasarkana spektra analizi, kas ir jauna pieeja cilmes Stnu péti-
$anai. ST informacija nakotné laus atklat vielas, kas varétu veicinat
periféro nervu atjaunosanu.

Nozimigi! LU Kardiologijas zinatniskaja institata 2009. gada veikta

pirma cilmes S0nu transplantacija miokarda infarkta slimniekam
Latvija.

Pétijumi tiek veikti LU Biologijas fakultates Bioanalitisko un biodozimet-
rijas metoZu laboratorija, LU Medicinas fakultaté, LU Mikrobiologijas un

biotehnologijas institita.

Jauna ierice, ar ko kontrolét anestézijas

www.biodrosiba.lu.lv

Ta ka medikiem nepiecie$ams zinat, kad tiesi iedarbojas
anestétikis, lai nekavéjoties varétu sakt operaciju, LU ir
izveidota kompakta, ekonomiska un érta ierice, kas ne-
tie$a veida registré regionala anestétika iedarbibu.

levadot anestétiki, asinsvadu sieninas atslabst un
asinsplisma palielinds. Vizuali So efektu nav iesp&jams
saskatlt, taéu to var registrét, izmantojot ta saukto bez-
kontakta fotopletizmografu, kas sastav no gaismas avota
un videokameras, kura fiksé visniecigakas adas krasas
izmainas, ko rada asinis, pulsgjot asinsvados. Signals
no videokameras talak tiek nodots datoram, kur tas tiek
parvérsts digitala forma. Speciali izstradata datorpro-

gramma “atsifré” $o signalu un vizualizé uz datora ekrana.

Pétijums veikts LU Atomfizikas un spektroskopijas
laboratorija Tstenotaja projekta “Biofotonikas pétijumu
grupa’.

www.biofotonika.lu.lv
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Medicine

Somatic Stem Cell Research and Biosafety

Somatic stem cells are special cells that take care of restoring tissues and organs during the
life of the organism. The UL researchers are working on biosafety of stem cell applications
in medicine, in particular on the development of assessment methodology for the pre-clinical
research phase. Biosafety means risk-based assessment and respective measures to reduce
or eliminate the risks associated with biotechnologies which affect the issues of public health,
safety and the environment. Screening methods have been developed at the UL to assess
whether stem cells expanded in laboratory (in vitro) are safe to use in medical practice. On
the basis of the project results it can be concluded that particular somatic cell types used
in the study can be regarded as low risk medicinal products; however, biosafety aspects
are unique to every single cell type and application protocol, and therefore they should be
evaluated on a case-by-case basis by an expert group.

Such a group has been established at the University of Latvia and it can be involved in the
evaluation processes of the advanced therapy medicinal products, which include somatic cell
therapies and therapeutic technologies.

A study of adult somatic stem cell plasticity, or their ability to form different cell types, has
indicated that under conditions of certain cell growth signals human skin mesenchymal stem
cells can be transformed into Schwann cells that enclose peripheral nerves. Whether or not
these cells have been converted into other cell types can be determined by infrared spectral
analysis, which has been developed as a new methodological approach for stem cell re-
search. This method also may enable detection of substances that might facilitate/ contribute
to peripheral nerve regeneration process.

Nota bene! In 2009, the first somatic stem cell transplantation in Latvia for acute myocardial

infarction patient was performed at the UL Cardiology Research Institute.

The research activities are carried out at the UL Faculty of Biology, Laboratory of Bioanalytical
and Biodosimetry Methods, the UL Faculty of Medicine, and the UL Institute of Microbiology
and Biotechnology.

www.biodrosiba.lu.lv/Its

A New Device to Control the Effects of Anaesthesia

Since physicians need to know exactly when the anaesthetic has taken effect in order to
quickly proceed to surgery, a compact, economical and convenient device has been created
at the UL that indirectly records regional anaesthetic effect.

On applying an anaesthetic, walls of blood vessels relax and blood flow increases. Visually,
this effect cannot be detected, but it can be recorded using the so-called contactless pho-
topletismograph, which consists of a light source and a video camera to record the tiniest
changes in the skin colouration caused by blood pulsating in blood vessels. The signal from
the camera is then transferred to a computer where it is converted to a digital format. Spe-
cially designed software “decodes” this signal and visualizes it on the computer screen.

The study was conducted at the UL Laboratory of Atomic Physics and Spectroscopy within the
project “Biophotonics research group”.

www.biofotonika.lu.lv
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Kosmetika

Vv
Izstrada kosmetiku jaunibas saglabasanai

LU veikti pétljumi par dabigas izcelsmes kosmétikas
sastavdalu efektivitati. Dzivniekiem draudzigos eksperi-
mentos noskaidrots, ka savvalas augs madara un bérzu
sulas palidz $Gnam nenovecot un adai atjaunoties. Abiem
Siem produktiem piemit arT daudz citu Tpa$ibu, kas palidz
saglabat veselibu un skaistumu. Tadé| tie ieklauti jauna
dabigas kosmétikas Iinija, kas paslaik ir pieejama tirdznie-
ciba Latvija un ES valstis.

Pétijumi veikti LU Biologijas fakultates Mikrobiologijas un
biotehnologijas katedra un Bioanalitisko un biodozimetrijas
laboratorija sadarbiba ar uznémumu “Madara Cosmetics”.

Ta ka pasaulé pieaug pieprasijums péc dabigas izcelsmes kosmé-
tikas, LU pétnieki strada pie jaunu higiénas un kosmétikas Iidzek|u
izstrades, kuru sastava izmantoti Latvija sastopami augi, ogas, sénes
un ddnas. Pétijumu mérkis ir atrast efektivas savienojumu grupas, lai
izveidotu recepturas kosmétikas un higiénas precém, kuras aizkavétu
adas novecoSanos un kuru efektivitate bltu pieradama laboratorijas
testos.

Nozimigi! Minétajos pétijumos izmantota metode in vitro (no latipu
valodas: ‘ieks stikla’, t.i., stikla mégengé), biologija ta apzimé zinatnis-
kos pétijumus, kad netiek izmantoti dzivi organismi, pieméram, labo-
ratorijas dzivnieki, bet izolétas testsistémas, to skaita Stnu kultdras.
Ta ka ES kosmétikas pétijumos izmantot dzivniekus ir aizliegts, art
jaunas testsistémas, ko izstradajusi LU zinatnieki, var uzskatit par
inovativu risinajumu, jo tadéjadi kosmétikas produktu razotajiem bas
iespéja novértét atseviskus kosmétikas komponentus, lai spriestu
par to droSumu un efektivitati.

Pétijumi tiek veikti LU Biologijas fakultates Mikrobiologijas un biotehno-
logijas katedra istenotajos projektos “Arstniecisko dinu aktivo frakciju
attirisana, raksturojums un stabilizacija profilaktisku, adas atjaunina-
Sanos veicinoSu higi€nas un kosmétikas preparatu izstradei” un “Pro-
filaktisku adas atjauninaSanos veicino8u polisaharidu un glikoproteinu
preparatu ieguve no augiem un séném, to izmantoSana higiénas un
kosmétikas receptiru izstradei”.
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cosmetics P

“';' Developing Anti-aging Cosmetics _—

Studies have been made at the University of Lat-
via to determine the efficiency of naturally derived
cosmetic ingredients. Animal-friendly experiments
showed that the bedstraw plant (Galium verum)
and birch sap help cells stay young and the skin to
regenerate. Both of these products also have many
other features that help maintain health and beauty.
Therefore, they are included in a new line of natural
cosmetics that is currently commercially available in
Latvia and the EU countries.

The studies have been conducted at the Faculty of
Biology, Chair of Microbiology and Biotechnology, and
Laboratory of Bioanalytical and Biodosimetry Methods
in collaboration with the company “Madara Cosmetics”.

Mud and Latvia’s Plants for Beauty

As the world’s demand for naturally derived cosmetics is
growing, the University of Latvia researchers have been working
on the development of new health and cosmetic products that
would include Latvia’s plants, berries, mushrooms, and mud.
The aim of the research is to find efficient groups of compounds
to create recipes for cosmetic and hygiene products that prevent
skin aging and whose effectiveness can be demonstrated in
laboratory tests.

Nota bene! The above studies applied in vitro method which
in biology research does not involve living organisms, such as
laboratory animals, but is performed on isolated test systems,
including cell cultures. Since the use of animals in cosmetic re-
search is banned in the EU, the new test systems, developed
by the UL researchers, may be regarded as an innovative
solution, allowing cosmetic product manufacturers to evaluate
the individual components of cosmetics and thus assess their
safety and efficacy.

The research is being carried out within the projects imple-
mented at the Chair of Microbiology and Biotechnology of the
Faculty of Biology: “Treatment, characterization and stabilization
of therapeutic mud fractions for the development of preventive
and skin rejuvenating cosmetic products” and “Extraction of
preventive and skin rejuvenation enhancing polysaccharide and
glycoprotein preparations from plants and fungi, their use in the
development of recipes for hygiene and cosmetics”.
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Buvnieciba

Jauna sastava kompozitbetons industrialo gridu razosanai

LU zinatnieki sadarbiba ar uznémeéjiem ir izstradajusi jaunu betona veidu
gridam. No bavniecibas praksé izmantotiem analogiem betona gridu klajuma
materialiem Sis kompozitbetons atSkiras ar augstaku ekspluatacijas 1pasibu
[Tmeni. Materialu raksturo daudzkart lielaka izturtba. Turklat produkta meha-
niskas Tpasibas |auj samazinat gridas klajuma biezumu, tadéjadi nodroSinot
ievérojamu ekonomisko ieguvumu.

Pétijumu veicis LU Poliméru mehénikas institats sadarbiba ar uzpnéméjiem
projekta “Jauna sastava rapniecisko gridu razosana pielietojama kompozitbe-
tona rdpnieciska izpéte un produkta ievieSana’.

www.pmi.lv

Gandriz nulles patérina ekas

Lai izstradatu Latvijas klimatiskajiem apstakliem pieméro-
tas ékas, kas galvenokart veidotas no vietéjam izejvielam
un lauj nodro$inat termiska komforta apstaklus telpas ar
nelielu energopatérinu, LU Botaniskaja darza uzstadtti pieci
blvkonstrukciju modeli parbaudei vietéjos laikapstak|os. Vi-
sas modelékas novietotas vienados apstaklos un ir vienada
izméra, ar vienadiem logiem, durvim un parsegumiem. Lai
maksimali izmantotu atjaunojamos resursus, $Sajas €kas
apkuri, dzeséSanu un ventilaciju nodroSina inovativi gaisa
siltumsdkni. Monitoringu paredzéts veikt vismaz tris gadus.
Pétljums ir unikals, jo Sada veida salidzinoSi ilgtermina
pétljumi dazadam bavkonstrukcijam Latvijas klimatiskajos
apstaklos ITdz Sim nav veikti.

Nozimigi! Projekta laika ir izstradata éku energoefektivitates

aprékina programma “HeatMod6”, kas pieejama interneta
un lauj érti aprékinat éku energopatérinu.

Pétijumu veic LU Vides un tehnologisko procesu matematis-
kas modeléSanas laboratorijas pétnieki sadarbiba ar bdvnie-
cibas nozares partneriem projekta “ES energoefektivitates un
optiméala telpu mikroklimata prasibam atbilsto§a kompozita
€kas &rsienas konstruktiva risingjuma no vietéjam izejvielam
izstrade, izmantojot multifizikalas modeléSanas metod;”.

www.modlab.lv
www.eem.lv




Construction

-

New Composition of the Composite Concrete for Industrial Flooring \ .

The UL researchers in collaboration with the business community have developed a new
type of concrete for floors. This composite concrete differs from similar concrete floor decking
materials used in construction practice by a higher level of performance characteristics.
The material demonstrates much higher durability. In addition, the mechanical properties of
the product allow to reduce the thickness of the flooring, thus proving considerably more
economical.

The study was carried out by the UL Institute of Polymer Mechanics in cooperation with the
business community in the project “Research on a new composition of concrete composite for
industrial flooring and a new product development”.

www.pmi.lv

N\

Buildings of Near-zero Consumption

In order to develop buildings suitable for Latvia's climatic conditions
that are mainly made of local materials and provide thermal com-
fort conditions in rooms with low energy consumption, five building
models have been installed in the UL Botanical Garden to be tested
under local conditions. All building models are placed in the same
conditions and are of the identical size, with identical windows, doors
and roofs. In order to maximize the use of renewable resources,
these buildings are equipped with innovative air heat pumps to
provide heating, cooling and ventilation. The monitoring is to be car-
ried out for at least three years. The research is unique because a
relatively long-term study of this kind for various constructions under
Latvia’s climatic conditions has not yet been made.

Nota bene! During the project work the energy efficiency calcula-
tion program “HeatMod6” has been designed and made available

on the Internet for an easy calculation of the energy consumption
of buildings.

The study is carried out by the researchers of the UL Labora-
tory for Mathematical Modelling of Environmental and Technological
Processes in collaboration with the construction industry partners
in the project “Development of constructive solutions for composite
exterior walls of buildings from local materials according to the EU
energy efficiency and optimal indoor climate requirements by using
multi-physical modelling”.

www.modlab.lv

www.eem.lv
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P patorika

” Pasaules limena kvantu datoru pétijumi

Kvantu skaitlosana savieno divas zinatnes nozares: kvantu fiziku un
datorzinatni. Kvantu fizika apraksta fizikas likumus, kas darbojas mik-
ropasaulé atsevisku atomu un dalinu ITment. Savukart kvantu skait-
loSana péta, ka Sis atSkiribas varétu izmantot, lai uzbtvétu atrakus
datorus un dro$akas SifréSanas sistémas. LU zinatnieki $aja nozaré ir
vieni no labakajiem pasaulé. Vinu galvena pétnieciska téma paslaik ir
kvantu datoru iespéjas tad, kad tie tiks uzbavéti.

Pétljumu nozimigakais rezultats ir kvantu skaitloSanai izstradata
jauna metode, kuras pamata ir maciSanas grafi (learning graphs) —
jauna struktdra, kas reprezenté pieejamo informaciju par sakotnéjiem
datiem. ST metode izmantota, lai risinatu dazadas skaitjo$anas prob-
Iémas, pieméram, sakrittbu mekléSanu lielos datu apjomos. Metode
jau ieguvusi plasSu atzintbu pasaulé un tiek talak attistita vairakas
augsta limena zinatniskajas grupas citas valstis.

Otrs ievérojams pétijumu rezultats ir algoritms, kas ar kvantu datoru
lauj atri risinat linearas vienadojumu sistémas ar lielu daudzumu vie-
nadojumu un nezinamo.

Nozimigi! Paslaik LU zinatnieki vada tris Eiropas méroga pétniecibas
projektus kvantu skaitloSana. 2012. gada oktobrT akadémikim un LU

profesoram Andrim Ambainim pétijumiem pieskirts Eiropas Zinatnes
programmas grants vairak neka viena miljona eiro apjoma.

Pétijumus veic LU Matematikas un informatikas institdts un LU Dato-
rikas fakultate.

www.df.lu.lv

Maksligais deguns veza atklasanai

Plausu vézis ir visizplatitaka onkologiska slimiba gan saslimstibas, gan mirstibas
zina, tapéc ir arkartigi svarigi, lai to varétu diagnosticét péc iespéjas agraka slimibas
stadija. Diemzél joprojam nav izstradata |éta, atra, érta, neinvaziva un pietiekami
preciza metode $is slimibas diagnosticéSanai tas agrinajas stadijas, bet tas |autu
batiski paildzinat véza slimnieku dzives ilgumu.

20. gadsimta 80. gados atklats, ka izelpa atrodami daudzi organiski savienojumi,
kuri dazadam slimibam at$kiras. So ideju apstiprina pétijumi, kuros tika izmantoti
Tpadi apmactti suni, kas spéja atpazit plaudu un urinpasla vézi, apostot pacienta
izelpas un urina paraugus. Izpétot ziditdja ozas sistémas uzbavi, zinatniekiem radu-
sies doma imitét tds uzbdvi un radit maksligo degunu jeb maksligo ozas sensoru.
LU zinatnieki izstrada jaunu tehniku un programmatdru, kas atpazitu plausu véza
“smarzas nospiedumu” pacienta izelpa un lautu slimibu diagnosticét agra tas stadija.

Pétijumus veic LU Eksperimentalds un kliniskas medicinas institata specialisti projekta
“Plausu véza diagnostikas metodes un datorprogrammas prototipa izstrade, izmanto-
jot izelpas gaisa analizi ar maksligo oZzas sensoru’”.

www.lu.lv/par/projekti/es/2007-2013/eraf/plausuvezadiagnostika
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Computer Science

World-class Research in Quantum Computing

Quantum computing connects two branches of science: quantum physics
and computer science. Quantum physics describes the laws of physics
operating in the microcosm at the level of individual atoms and particles,
while quantum computing explores how these differences can be used to
build faster computers and more secure encryption systems. The UL re-
searchers in this field are among the best in the world. Their main research
topic currently is the potential of quantum computers when we have them.
The most important result of the research is the new method of quantum
computing based on learning graphs — a new structure that represents the
available information on the initial data. This method is used to solve various
computation problems, such as the matching search for large amounts of
data. The method has gained wide recognition in the world and is being fur-
ther developed in a number of high-level scientific groups in other countries.

Another significant result of the research is an algorithm which allows a
quantum computer to quickly solve linear systems of equations with a large
number of equations and unknowns.

Nota bene! The University of Latvia scientists currently supervise three
European research projects in quantum computing. In October 2012, the aca-
demician and the UL Professor Andris Ambainis was awarded the European
Science grant to the amount of more than one million euro.

The research is conducted by the UL Institute of Mathematics and Computer
Science and the UL Faculty of Computing.

www.df.lu.lv

Artificial Nose for Cancer Detection

Lung cancer is the most common oncological disease in terms of both its morbidity and
mortality, thus it is extremely important to be diagnosed at an early stage of the disease.
Unfortunately, a cheap, fast, convenient, non-invasive and sufficiently accurate method of
diagnosing the disease in its early stages has not been developed yet; however, it would
substantially extend the life expectancy of cancer patients.

It has been found in the 1980s that exhaled air contains numerous organic compounds that vary
for different diseases. This idea was confirmed by studies which involved specially trained dogs
that could detect lung and bladder cancer by sniffing samples of the patient’s breath and urine.
While studying the structure of mammalian olfactory system, scientists thought of imitating it and
creating an artificial nose or an artificial olfactory sensor. The UL scientists are working on the
development of new technology and software that would detect lung cancer “odour print” in the
patient’s breath and make it possible to diagnose the disease in its early stages.

The research is conducted by the specialists the UL Institute of Experimental and Clinical Medi-
cine in the project “Development of lung cancer diagnostic methods and software prototype for
exhaled air analysis with an artificial olfactory sensor”.

www.lu.lv/par/projekti/es/2007-2013/eraf/plausuvezadiagnostika
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Atraktivas vardenes

Lai jaunajai paaudzei vieglak batu saprotama klasiska lite-
ratira un folklora, izveidots jauns vardnicas paveids — var-
dene, kura vardu un jédzienu skaidrojoSie pieméri no dail-
literatGras vai folkloras atlasTtti un sakartoti zinama secib3,
veidojot atseviSkus ministastus.

“Neakadémiska latvieSu valodas vardnica jeb Novadu
vardene” satur aizmirstus, Latvijas novados kadreiz lietotus
vardus, kas tiek skaidroti un varétu pat tikt izmantoti no jau-
na, apliecinot latvieSu valodas bagatibu.

“Tautlietu vardene” skaidro dazadus jédzienus, kas saisttti
ar tautas garigiem priekSstatiem (latvieSu dievibu un garu
pasaule, rituali, tautas dziednieciba, godi un svinibas,
skaitlu un krasu simbolika, parunas un sakamvardi); tautas
lietiskiem priekSstatiem (Ekas un €ku dalas, darbariki un to
detalas, apgérbs un ta sastavdalas, mérvienibas, ritudlu un
godu dazadie piederumi, sabiedriskie un gimeniskie, ka art
mantiskie priekSstati).

“Virtuves vardene” piedava Iidz Sim plasdko apceri par
€diena un dzériena simbolisko nozimi, bagatigu Latvijas
novadu édienu un dzérienu skaidrojumu ar piemériem no
literatlras, folkloras, ekspediciju vakumiem, ka arT &dienu
un dzérienu receptes.

Vardenu autore ir LU Humanitaro zinatnu fakultates profesore,
folkloriste un literatdrzinatniece Janina Kursite-Pakule.

. Vardnica, kas tuvina Kinu un Latviju

Lielaja kTniesu-latviesu vardnica ieklauti 5000 ligzdas hieroglifi
un aptuveni 50 000 vardu grupas, tas apjoms ir 1025 lappuses.
Veértigi ir vardnicas 13 pielikumi. Tajos ielautas vairaku gadu
tokstosu ilgas Kinas véstures hronologiskas tabulas ar vald-
nieku vardiem, dinastiju un valdiSanas devizu nosaukumiem,
akupunktdras punktu un kinieSu laika skaitiS8anas tabulas,
lunarais zemnieku kalendars, parskats par Kinas tautu mazi-
kas instrumentiem, Kina dzivojoSo tautu uzskaittljums, kinieSu
radniecibas sistémas izvérsums, Kinas provinu nosaukumi
u.c. L1dz ar to vardnica ir uzzinu avots ne tikai profesionaliem,
bet art tiem, kam nav KinieSu valodas zinaSanu, tacu ir inte-
Py rese par kaddu konkrétu Kinas kultdras jautdjumu. Darbs pie
e vardnicas ildzis astonus gadus.

Vardnicu veidojis LU Konfiicija institiita direktora p.i. sinologs
Péteris Pildegovics.

i “ www.lu.lv/par/strukt/studiju-centri/konfucija




Reference Literature

Attractive Dictionaries

To make it easier for the younger generation to understand classical literature and folklore,
a new type of dictionary — vardene — has been created in which the explanatory examples
for words and concepts have been selected from fiction or folklore and arranged in a certain
order to form mini-stories.

“The Non-Academic Dictionary of the Latvian Language or Novadu Vardene” contains
words that are now forgotten but were once used in Latvia’s regions. They are explained and
could even be used again, thus demonstrating the richness of the Latvian language.

“Tautlietu Vardene” explains different concepts related to the people’s spiritual concepts
(the world of Latvian deities and spirits, rituals, folk medicine, celebrations and festivities,
symbolism of numbers and colours, sayings and proverbs), material concepts (buildings and
parts of buildings, tools and their parts, clothing and its components, measures, various ritual
and festive accessories, notions of community, family as well as the material world).

“Virtuves Vardene”, or Kitchen Dictionary offers by far the widest reflection on the symbolic
importance of food and drink in Latvia’s regions, exhaustive food and drink explanations with
examples from literature and materials gathered on folklore expeditions, as well as food and
drink recipes.

The above dictionaries have been compiled by Janina Kursite-Pakule, Professor, folklorist and
literature researcher at the UL Faculty of Humanities.

“The Big Chinese-Latvian dictionary” contains 5,000 nest hieroglyp-
hics and about 50 000 word groups, its total volume being 1025
pages. The dictionary’s 13 appendices present special value. They
include several millennia-long history of China in the form of chrono-
logical tables of names of kings, dynasties and mottoes of the reign,
tables of acupuncture points and Chinese time calculation, farmers’
lunar calendar, an overview of Chinese folk music instruments, a list
of the peoples living in China, the Chinese kinship system, names of
China’s provinces, etc. Consequently, the dictionary is a resource not
only for professionals, but also for those who have no knowledge of
the Chinese language, but are interested in a specific issue of Chinese
culture. The dictionary compilation took eight years.

The dictionary was compiled by Péteris Pildegovics, sinologist, acting
director of the UL Confucius Institute.

www.lu.lv/par/strukt/studiju-centri/konfucija
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Energoresursi un to uzglabasana

Udenradis ilgtspéjai un energoneatkaribai

Udenradis ir viens no perspektivakajiem zalds enerdijas neséjiem. Meklgjot dro$akas
un ietilpigakas Gdenraza uzglabasSanas vides, LU zinatnieki izpétijusi ceolita spéju uz-
krat Gdenradi. Pétijumi liecina, ka materials ir loti piemérots, lai to izmantotu Gdenraza
degvielas tvertné automasina. PaSlaik tiek pilnveidota metodika, lai, aktivéjot ceolitu ar
papildu elementiem, palielinatu ta spéju saistit Gdenradi, tiek mekléts risindjums Gdenra-
7a izdaliSanai no ceolita temperatira Iidz 50 °C, ka ari tiek gatavots patenta pieteikums
par aktivéta ceolita izmantoSanu viegli nomainamas Udenraza uzglabaSanas kasetés.
LU tiek pétits arT titana dioksida (TiO,) parklajums, kas, izmantojot tikai Saules gaismu, |aus
sadaltt ddeni skabeklT un ddenradt, ko péc tam varétu uzkrat un izmantot energijas iegasanai.
Tas nozimé, ka jebkura vietd uz zemeslodes varétu bat pieejami energoresursi Gdenraza
iegtsanai, nodrosinot nepiecieSamo energiju.

Pétijumi tiek veikti LU Cietvielu fizikas institata VPP “Inovativas energijas resursu ieguves un
izmantoSanas tehnologijas un zema oglek|la emisiju nodro$inasana ar atjaunojamiem energo-
resursiem, atbalsta pasakumi vides un klimata degradacijas ierobezosanai” projekta “Udenraza
iegdsanas, uzglabasanas un energijas atbrivosSanas metoZu izpéte un prototipu izstrade pielie-
tojumiem tautsaimnieciba”.

Uzlabo litija baterijas

LU zinatnieki péta, ka vairakkart uzladéjamas baterijas padartt
letakas, energoietilpigakas, mazakas un ilgmidZzigakas. Tiek stra-
dats ne tikai ar materialu, no ka izgatavo lielas baterijas, bet ari
ar planajam kartinam, kas ir pamata planslanu baterijam, kuras
izmantojamas mikroelektronika un dazadas sikas elektroiericés
(pieméram, RFID kartés, ko izmanto elektroniskajas transporta
biletés, u.c.).

Pétijums tiek veikts LU Cietvielu fizikas institata Udenraza energé-
tikas materialu laboratorija Latvijas-Lietuvas-Taivanas projekta “Ma-
terialu un tehnologiju pilnveidosana modernam litija jonu baterijam”.

Saules energija ari ziema

LU starpdisciplinara zinatnieku komanda izstrada un péta jauna tipa mate-
ridlus (dazddus neorganiskos savienojumus, pieméram, oksidus, fluoridus,
sulfidus), kurus var izmantot gan ka sensorus, gan kd gaismas avotus,
gan ka elektrovado$us materidlus enerdijas savak$anai un parveido$anai.
Planots iegit tik energoefektivus Saules panelus, lai tie spétu nodroSinat
elektribu arT drimajas ziemas dienas. Turklat jaunizveidotie gaismas avoti
bls ar tadu lietderibas koeficientu, ka $Ts energijas pietiks loti ilgam laikam.

Pétijumus veic LU Cietvielu fizikas institiita pétnieki projekta “Nanomateriali
perspektiviem energoefektiviem risinajumiem”.

www.cfi.lu.lv
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Energy Resources and Their Storage

Hydrogen for Sustainability and Energy Independence

Hydrogen is one of the most promising green energy carriers. While searching for safer and
more capacious hydrogen storage media, the UL researchers have explored zeolite capacity
to absorb hydrogen. Studies have shown that the material is very suitable for use in a hydro-
gen fuel tank of your car. Work is currently under way to improve the methodology of zeolite
activation with additional elements for improved hydrogen binding and solutions are sought
to extract hydrogen from zeolite at a temperature up to 50° C, as well as a patent application
is prepared for the use of activated zeolite in easily replaceable hydrogen storage cartridges.

The LU scientists are also investigating titanium dioxide (TiO,) coating. By using only sunlight,
it will break down water into oxygen and hydrogen, which can subsequently be stored and
used as an energy resource. This means that energy resources could be available at any
point on the globe for obtaining hydrogen to provide the necessary energy.

The research is being conducted at the UL Institute of Solid State Physics University within the
NRP “Technologies for Innovative Production and Use of Energy Resources and Provision of
Low Carbon Emissions by Means of Renewable Energy Resources, Support Measures for the
Mitigation of Environmental and Climate Degradation”, the project “Obtainment of hydrogen,
energy storage and release methods in research and development of prototype applications
for the economy”.

Lithium Batteries Improved

The UL scientists are studying how to make rechargeable batteries cheaper,
more energy intensive, smaller and more durable. Work is in progress not
only on the material of which the big batteries are made, but also on the
thin layers for the thin-layer cells in various applications of micro-electronics
and small electrical appliances (such as RFID cards used in electronic pass
cards or electronic transport tickets).

The study is carried out in the UL Institute of Solid State Physics, Labora-
tory of Hydrogen Energy Materials within Latvian-Lithuanian-Taiwan project
“Improvement of materials and technology for advanced lithium-ion batteries”.

Solar Energy also in Winter

An interdisciplinary research team is working to create and explore a new type of ma-
terials (various inorganic compounds, such as oxides, fluorides, sulphides) that can be
used as sensors and as light sources, and as a new generation of electrical materials for
energy collection and conversion. It is planned to obtain such energy-efficient solar panels
that they can provide electricity also on the bleak days of winter, and the newly created
sources of light would be efficient enough to supply energy over a very long time.

The research is carried out by the UL Institute of Solid State Physics researchers in the
project “Nanomaterials for energy efficient solutions”.

www.cfi.lu.lv
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Sabiedribas attistiba un identitate

P ™

Peta nacionalo identitati un cilvekdrosibu

LU pétijumi par nacionalo identitati ir ciesi saistiti ar Latvijas valsts pa-
stavéSanai bdatiskiem jautdjumiem. Veésturiskas atminas un identitates
pétljumiem, kur galvend uzmaniba pievérsta 20. gadsimta sensitivo un
pretrunigi vértéto notikumu vietai socialaja atmina un nacionalaja identi-
tate, veltitas seSas monografijas. Pirmo reizi Latvija Tstenots salidzinoSs
pétljums, kas padzilinati analizé divu paaudzu identitates problému teo-
rétiska skatljuma. Pétijums atspogulots monografija “Nacionald identitate
biografiskajos narativos”.

Lai izstradatu cilvékdroSibas un droSibspéjas teorétisko konceptu, kas
lautu rast risindjumus, kuri izmantojami individuala un nacionala lfment ne-
droSibas mazinasanai un risku novérsanai, LU pétnieki 2012. gada kopa ar
politikiem un valsts parvaldes iestaZzu darbiniekiem iesaistijusies Latvijas
Nacionala plana izstradé, ieviesusi jédzienu “droSumspéja” un izdevusi
monografiju “Cilvékdro$iba Latvija un pasaulé: no idejas Iidz praksei”.

Nozimigi! LU Ekonomikas un vadibas fakultates profesors Mihails Hazans

izstradajis vérienigu pétijumu par emigraciju Latvija desmit gadu laika.

Pétijumi veikti VPP “Nacionald identitate” projektos “Cilvékdrosiba un
identitasu pluradlisms”, “Latvijas sociala atmina un identitate” un “Nacionala
identitate un konkurégjo3as identitates”.

http.//identitate.Inb.lv

Skaidro Civilprocesa likumu

P&dgjo tris gadu laika Latvijas Civilprocesa likuma veikti daudzi
batiski grozijumi, kas novérs sakotnéji neskaidros jautdjumus.
Tomér vairdku pantu pieméroSana praksé rada domstarpibas,
tapéc LU pétnieki izstradajusi likuma komentarus.

Izdevums “Civilprocesa likuma komentari. | daJa” aptver Ci-
vilprocesa likuma 1.—28. nodalas pantus jeb Civilprocesa likuma
visparigas normas.

Izdevums “Civilprocesa likuma komentari. Il dala” apldko
Civilprocesa likuma 29.-60". nodalas pantos reguléto civiltie-
sisko stridu daudzveidibu un risindjumu nianses. Tas ir Latvijas
vésturé vél nebijusa apjoma (1031 Ipp.) pétijums par So Civilpro-
cesa likuma dalu, jaunako grozijumu ietekmi uz tiesas procesu
un pastavoso judikatdru.

Likuma komentarus izstrédajusi LU Juridiskas fakultates macib-
Spéki, doktoranti un absolventi.
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Development of Society and Identity

A
Research on National Identity and Human Security

The UL studies of national identity are closely linked with essential issues
for the existence of the State of Latvia. The focus is on the place of 20"
century sensitive and controversial events in social memory and natio-
nal identity. This topic has been reflected in six monographs. Thus the
first comparative study was implemented in Latvia, providing an in-depth
analysis of the identity problem of two generations in a theoretical fra-
mework and reflected in the monograph “National Identity in Biographical
Narratives”.

In order to develop the theoretical concept human security and resilience,
which would make way for solutions to be used at individual and national
level for uncertainty reduction and risk prevention, the UL researchers,
together with politicians and public administrators, in 2012 were involved
in the work on the Latvian National Development Plan. They have intro-
duced the concept of “resilience” and published the monograph “Human
Security in Latvia and the World: from concept to practice”.

Nota bene! Mihails Hazans, Professor at the UL Faculty of Economics

and Management, has carried out a wide-scope study on a decade-long
period of emigration from Latvia.

The studies were conducted within the NRP “National Identity” projects
“Human Security and the Pluralism of Identities”, “Latvian Social Memory
and Identity” and “National Identity and Competing Identities”.

http://identitate.Inb.lv

Civil Procedure Law Explained

Over the past three years, the Latvian Civil Procedure Law has been sub-
stantially amended by removing the initial uncertainties. However, the practical
application of several articles causes dispute, so the UL researchers have
commentaries to the Law.

The book “Civil Procedure Law, Commentaries Part I” covers the Civil
Procedure Law Chapters 1 to 28, or the general norms of the Civil Procedure
Law.

The book “Civil Procedure Law, Commentaries Part II” deals with the Civil
Procedure Law Chapters 29 to 60" on the diversity of civil dispute and the
nuances of their solutions. The research is of an unprecedented scale in Lat-
via’s history (1031 pages), dealing with this part of the Civil Procedure Law,
and the impact of the latest amendments of the court proceedings and the
existing judicature.

The commentaries have been developed by the professors, doctoral students
= = and graduates of the Faculty of Law, University of Latvia.
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Darzkopiba un selekcija

Pasaule novertéti rododendri

Lu jau 30 gadus tiek selekcionétas rododendru Skirnes. Piemeé-
ram, 2012. gada novembra beigas ir sanemti sertifikati no Anglijas
Karaliskds darzkopibas biedribas par devinam jaundm brivdabas
rododendru Skirném: ‘Selga’, ‘Baiba’, ‘Ance’, ‘TTT’, ‘Bulduri’, ‘Vizma’,
‘Janis Sprogis’, ‘Babites kompaktais’, ‘Vilhelmine Petkevics'. So Skir-
nu selekcionars ir LU profesors Rihards Kondratovics.

Starptautiskaja rododendru $kirnu registra ieklauti jau vairak neka
30 tokstosi Skirnu no visas pasaules, un LU rododendru selekcionari
ir izveidojusi un starptautiski registréjusi 78 jaunas brivdabas rodo-
dendru Skirnes.

Rododendru selekciju veic LU Rododendru selekcijas un izméginaju-
mu audzétavas “Babite” pétnieki.

www.rododendri.lu.lv

Ar datoru augludarza

Tas, cik liela raza tiks ieglta augludarza, vistieSakaja veida ir atkarigs no
klimata, tapéc ir svarigi augSanas apstaklus péc iespéjas labak kontrolét.
LU datorzinatnu specialisti Sim mérkim izstradajusi SADmote — sensoru
ierici, kas piemérota mikroklimata novéroSanai auglu darza. SADmote
ir aprikota ar sensoriem gaismas intensitates, temperatiras un gaisa
mitruma mériSanai, taCu tai var viegli pievienot art citas mériekartas, kas
izmanto standarta saskarnes.

SADmote darbojas ar LU izstradatu energoefektivu programmati-
ru — bezvadu sensoru tiklu operétajsisttmu MansOS un tai piesaistito
programmésanas valodu SEAL, kas paredzéta, lai kompakta un viegli
lasdma veida aprakstrtu tipiskus sensoru tiklu scenarijus.

Pétijums veikts LU Datorikas fakultaté sadarbiba ar Latvijas Valsts Augl-
kopibas institita specialistiem projekta “Auglu un ogu kultiru audzé$anas
risku mazino$u inovativu tehnologisko risinajumu izstrade un adaptacija
Latvijas apstakios”.

www.lumii.lv/resource/show/421
www.lvai.lv/Projekti.html
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Horticulture and Breeding

Varieties of rhododendron have been bred at the UL for 30
years. For example, in late November of 2012 certificates were
received from the Royal Horticultural Society of England for nine
new outdoor rhododendron varieties: ‘Selga’, ‘Baiba’, ‘Ance’,
‘TTT’, ‘Bulduri’, ‘Vizma’, ‘Janis Sprogis’, ‘Babites kompaktais’,
and ‘Vilhelmine Petkevis’. These varieties were bred by Ri-
hards KondratoviCs, the UL profesor.

The International Register of rhododendron varieties includes
over 30 000 varieties from all over the world, and the UL rhodo-
dendron breeders have developed and internationally registered
78 new outdoor rhododendron varieties.

Rhododendron breeding is carried out by the researchers at the
UL Rhododendron Breeding and Testing Nursery “Babite”.

www.rododendri.lu.lv

Computer in the Orchard

What yield will be obtained in an orchard is directly dependent on the
climate, so it is important to control the growth conditions in the best way
possible. To this aim the UL computer science specialists have developed
SADmote — a sensor device for micro-climate monitoring in the orchard.

SADmote is equipped with sensors to measure light intensity, temperature
and humidity, but it can be easily complemented with other sensors that
use standard interfaces. SADmote works with energy efficient software
created at UL — a wireless sensor network operating system MansOS
and the SEAL programming language, designed for compact and easy-
to-read presentation of typical sensor network scenarios.

The study was conducted at the UL Faculty of Computing in cooperation
with the Latvian State Institute of Fruit-Growing specialists in the project:
“Development and adaptation of innovative risk reducing technologies for
fruit and berry growing in conditions of Latvia” (ERDF projects of Activity
2.1.1.1. “Support to Science and Research”)

www.lumii.lv/resource/show/421
www.lvai.lv/Projekti.html
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Bakterijas, kas attira grunti

P&dé&jo gadu laika pasaulé par lielu problému kluvusi
cina ar piesarpojumu, pieméram, grati noardamam,
toksiskam kimiskajam vielam augsné. LU zinatnieku
izstradata metode balstita uz mikroorganismu jeb
Tpasi audzétu baktériju masas izmantoSanu grunts

attiriSanai no naftas un ellas produktiem.

AttiriSana, ko veic vietéjos apstaklos raditas bakté-
rijas, ir |oti efektiva. Salidzinajuma ar Ilidzigiem ar-
zemju preparatiem Sai produkcijai ir bitiskas prieks-
rocibas — to iesp&jams izmantot talt péc iegtSanas
un ta ir izturigaka pret apkartéjo vidi.

Pétijumi veikti LU Mikrobiologijas un biotehnologijas
institita sadarbiba ar uznéméjiem projektos “Naftas
produktu nodrdoso mikroorganismu konsorciju izolé-
Sana” un “Mikroorganismu konsorcija patentéSana un
ripnieciska razoSana’.

www.lu.lv/mbi

Izpétits véja energijas potencials Rigas juras lici A

Latvija atrodas pie juras, tapéc viens no perspektiviem alterna-
tivas energijas ieguves veidiem ir v&j$. LU zinatnieki ir izpétijusi,
kuras vietas Rigas jdras Iict bitu piemérotas véja parku izveidei.
Papildus tam ir izstradatas art dinamiskas kartes véja energijas,
ledus stavokla, migréjoSo un ziemojoSo putnu populaciju un
ronu apdzivoto teritoriju izmainam laika perioda no 2001. lidz
2012. gadam, ievérojot arT nakotnes klimata prognozi.

Pétijumus veikusi LU Vides un tehnologisko procesu matema-
tiskds modeléSanas laboratorija sadarbiba ar Igaunijas univer-
sitatém un vides aizsardzibas iestadém parrobezu sadarbibas
projekta GORWIND.

www.modlab.lv




Environment

Bacteria for Treatment of Soil

In recent years, the world has been facing a major problem
of fighting against pollution, for example, with persistent toxic
chemicals in the soil. The UL researchers have developed a
method based on the use of micro-organisms, or specially
prepared bacteria biomass, to remove oil and oil products
from soil.

The treating efficiency of the locally produced bacteria is high.
Compared with similar foreign technological approaches,
this product has a significant advantage — it can be used
immediately after obtaining, and it is more resistant to the
environment.

The research has been carried out at the UL Institute of Micro-
biology and Biotechnology in cooperation with entrepreneurs
within two projects: “Isolation of oil-degrading microbial con-
sortium” and “Microbial consortium patenting and industrial
production”.

www.lu.lv/mbi

The Gulf of Riga Wind Energy Potential Explored

the future.

Latvia lies at the sea which makes wind one of the prospective of
alternative energy sources. The UL researchers have studied suit-
able locations for wind farms at the Gulf of Riga. In addition, dynamic
maps have been designed for wind, ice conditions, migrating and
wintering populations of birds and seals habitats in the period be-
tween 2001 and 2012, also taking into account climate forecast for

The research was carried out at the UL Laboratory of Mathematical
Modelling of Environmental and Technological Processes together with
the universities and environmental protection institutions of Estonia in
a cross-border cooperation project GORWIND.

www.modlab.lv
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Fakti 2012 / Facts 2012

Fakultates / Faculties — 13
Institdti / Institutes — 21

Personals / Staff — 3241
Zinatniskais personals / Research staff — 602 (19%)
Pedagogiskais personals / Pedagogical staff — 979 (30%)
Paréjais personals / Other staff — 1660 (51%)

Doktora studiju programmas / Doctoral study programmes — 24
Aizstavéti promocijas darbi / Defended doctoral theses — 128
Konferendéu pieteikumi / Conference applications — 269

Patentu pieteikumi (septini Latvijas, divi Eiropas un tris starptautiskie) /
Patent applications (seven Latvian, two European and three international patents) — 12

LU publikacijas starptautiskaja datubazeé Web of Science citétas 263 reizes /
UL publications in the international data base Web of Science have been cited 263 times

Daliba 73 projektos un &etrds no piecam Valsts pétijumu programmam
Participation in 73 projects and in four out of five National Research Programmes

Kontakti Contacts

LATVIJAS UNIVERSITATE UNIVERSITY OF LATVIA

Raina bulvaris 19, Riga, LV-1586 Raina bulvaris 19, Riga, LV-1586
Talrunis: +371 67034444 Phone: +371 67034444

Fakss: +371 67225039 (International Relations Department)
E-pasts: lu@lu.lv Fax: +371 67225039

www.lu.lv E-mail: ad@lu.lv

www.university.lv
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EIROPAS SAVIENIBA

IEGULDIJUMS TAVA NAKOTNE

Bukleta tulkojums anglu valoda nodrosinats par ERAF projekta
Nr. 2010/0202/2DP/2.1.1.2.0/10/APIA/VIAA/013 lidzekliem.

English translation supported by the ERDF project
Nr. 2010/0202/2DP/2.1.1.2.0/10/APIA/VIAA/013

twitter.com/universitatelv
facebook.com/latvijasuniversitate
draugiem.lv/universitate/
youtube.com/user/universitatelv






