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Darbinieki:

« Dr.hab.phys. Imants Bérsons (bazes finans¢jums)
« Dr.phys. Rita Veilande

— LZP projekts “Dzivsudraba piesarnojums savvalas putnos Latvija: pasreiz€jais stavoklis
un lidz$in€jo parmainu rekonstrukcija™ (projekta vaditajs Rita Veilande)

— LU ASI bazes finans€jums par laboratorijas vadibu

 Dr. Teodora Kirova

— Latvijas, Lietuvas un Taivanas P&tniecibas padomju trispus€jais grants “Atomu sistemu
koherenta optiska kontrole” (projekta vaditajs prof. Marcis Auzins)

— LZP projekts ”Jaunas kodola apvalka nano Skiedras, kas veidotas, izmantojot koaksialu
elektrisko verpsanu fotokatalitiskiem lietojumiem” (projekta vaditajs Romans Viters)

— LU ASI bazes finansgéjums

* Viespétnieks Dr. Hamid Hamedi, Vilnas Universitate, 22-26.05.2023, un
10-16.08.2023 un 25-29.11.2023



Papildus projekti

COST akcija CA18222 (2019-2023) “Attosecond Chemistry”
(AttoChem), Teodora - Latvijas valsts parstavis

GENERA:”Gender Equality Network in the European Research

Area”, Teodora - Latvijas valsts parstavis

COST akcija CA18212 (2019-2023) “Molecular Dynamics in GAS
phase” (MD-GAS), Teodora - Latvijas valsts parstavis

Horizon Europe MSCA-SE projekts “Q-DYNAMO: Quantum
Dynamic Control of Atomic, Molecular and Optical Process”,
https://cordis.europa.eu/project/id/101131418, Teodora - projekta
koordinatore (2024-2027)



https://cordis.europa.eu/project/id/101131418

Publikacijas (SCOPUS/WoS):

Tamuliene, J., Kirova, T. «Discrimination of leucine and isoleucine via fragmentation by
electromagnetic field» Journal of Molecular Modeling 30(1), 11 (2024)

Wu, C.-E., Kirova, T., Auzins, M., Chen, Y.-H. «Rydberg-Rydberg interaction strengths and dipole
blockade radii in the presence of Forster resonances» Optics Express 31(22), 37094-37104 (2023)

Asadpour, S.H., Kirova, T., Hamedi, H.R., Yannopapas, V., Paspalakis, E. «<Azimuthal dependence
of electromagnetically induced grating in a double V-type atomic system near a plasmonic
nanostructure» European Physical Journal Plus 138(3), 246 (2023)

Kirova, T., Tamuliene, J. «Numerical Studies of the Impact of Electromagnetic Field of Radiation
on Valine» Materials 16(5), 1814 (2023)

Tamuliené, J., Kirova, T., Romanova, L., Vukstich, V., Snegursky, A. «Fragmentation of tyrosine
by high-energy electron impact» European Physical Journal D77(1), 13 (2023)

|.Bersons, R.\eilande, O.Balcers «Mathematical Models of Photons» Foundations of Physics
53(4), 78 (2023)

Abola, A., Rimsa, A., Strazds, M., Veilande, R., Revalde, G. «Data correlation of mercury in
eggshells and eggshell membranes of wild birds» Engineering for Rural Development 22, 338—
343 (2023)

Kirova, T. «The GENERA network/community of practice and its work on mental health in
physics» AIP Conference Proceedings 3040(1), 060004 (2023)



Publikacijas (pienemtas, iesniegtas, sagatavosanas
procesa):

“Spatial Characterization of Fraunhofer Diffraction in a Four-Level Light-Matter Coupling
System”, S. H. Asadpour, T. Kirova, H. R. Hamedi, and R. Asgari, pienemta Phys. Rev. A,

“Hyperfine Interaction in the Autler-Townes Effect: Control of Two-photon Selection Rules in the
Morris-Shore Basis”, A. Cinins, D. K. Efimov, M. Bruvelis, K. Miculis, T. Kirova, N. N. Bezuglov,
M. Auzins, 1. I. Ryabtsev and A. Ekers, arXiv:2312.02801v1, iesniegts Phys. Rev. A



Starptautiskas konferences (1):

1. LU 81.konference Atomfizikas, kosmiskas tehnologijas un mediciniskas fizikas sekcija 16.-
17.02.2023:
1. 1.Bérsons, R.\eilande “Difrakcijas probléma fotona kvantu modelr”
2. T.Kirova and J. Tamuliene “Numerical studies of the impact of the electromagnetic field of
radiation on valine”,
3. T. Kirova, A. Gulans, and R. Viter “Structural and optical properties of wurtzite ZnO from
first principles”

2. EGAS54 (European Group on Atomic Systems), 18.-22.06.2023, Strastbiira, Francija:

1. 1.Bersons, R. Veilande, and O. Balcers “3D quantum model of the photon™, C.33.

2. R.\eilande, A. Abola, A. Rimsa, A. Skudra “Determination of mercury in wild bird samples
by Zeeman atomic absorption spectrometry”, E.7.

3. T. Kirova and J. Tamuliene “Numerical studies of the impact of the electromagnetic field of
radiation on valine”, E.8.

4. S. H.Asadpour, T. Kirova, H. R. Hamedi, V. Yannopapas, and E. Paspalakis “Azimuthal
Dependence of Electromagnetically Induced Grating in a Double V-type Atomic System near
Plasmonic Nanostructure”, B.9.



Starptautiskas konferences (2):

“Discrimination of leucine and isoleucine via fragmentation by electromagnetic field”, J. Tamuliene and
T. Kirova, stenda referats, 45th Lithuanian National Physics Conference, 25-17. oktobris, 2023,
Vilna, Lietuva

“Fragmentation of tyrosine by high-energy electron impact”, J. Tamuliene, T. Kirova, L. Romanova, V.
Vukstich, A. Snegursky, stenda referats, 1st Training School of the COST action CA21101 COSY
"Multiscale modeling of the properties of compounds: From isolated molecules to 3D materials relevant
for industrial and astrophysical applications”, 19-22. septembris 2023, Belgrada, Serbija

“Azimuthal Dependence of Electromagnetically Induced Grating in a Double V-type Atomic System
near Plasmonic Nanostructure” T. Kirova, S. H. Asadpour, H. R. Hamedi, V. Yannopapas, and E.
Paspalakis, Humboldt Kolleg, 2-6. julijs 2023, Vilna, Lietuva

“Mercury contamination in wild birds in Latvia. Are the beaver ponds to blame?”” A. Rimsa, M.Strazds,
A. Abola, R. Veilande, European Ornitologists’ Union Congress (EOU 2023), 21-25. augusts 2023,
Lunda, Zviedrija

“Data correlation of mercury in eggshells and eggshell membranes of wild birds” A.Abola, A.Rimsa,
M.Strazds, R.Veilande, G.Revalde, Engineering for Rural Development, 24-26. maijs 2023, Jelgava,
Latvija

«Dzivsudraba piesarnojums melnajos starkos Latvija» A.Skudra, R.\eilande, G.Révalde, A.Abola,
M.Strazds, Z.Brike, A.Rims$a, Pasaules latvieSu zinatnieku kongress, 27-29 junijs 2023, Riga, Latvija

«Zeeman AAS — a means to assess mercury pollution in the environment through artefacts of wild
birds» A.Abola, A.Rimsa, Z.Brike, R.\eilande, G.Revalde, International Conference on Phenomena in
lonized Gases (ICPIG), 9-14. jilijs 2023, Egmond aen Zee, Niderlande



Starptautiski seminari (3):

“MSCA Staff Exchange project Q-DYNAMO: bridging scientists in quantum optics
across the globe”, T. Kirova, uzaicinats referats, vebinars "MSCA Staff Exchange
projects involving partners from Japan”, 29 Novembri 2023, organizé EURAXESS
JAPAN

“Azimuthal Dependence of Electromagnetically Induced Grating in a Double V-
type Atomic System near Plasmonic Nanostructure”, uzaicinats referats, S. H.
Asadpour, T. Kirova, H. R. Hamedi, V. Yannopapas, and E. Paspalakis, 2nd TLL
Meeting “Coherent Optical Control of Atomic Systems”, 6-9 jiilija 2023, Vilna,
Lietuva.

”Complex Molecules in Space”, T. Kirova, uzaicinats referats, Marts 2023,
Universita degli Studi di Pisa, Piza, Italija



lesniegtie projekti:

HORIZON-MSCA_SE-2021 “C-DYNAMO”, projekta koordinators
T.Kirova, sanéma finansg¢jumu

LZP projekts “Nanodimantu pielietojumi medicina: kvantu kimijas
pétijumi”, projekta vaditajs T.Kirova, nesanéma finans€jumu

LZP projekts “Development and study of Arsenic and Selenium high-
frequency electrodeless lamps for Zeeman absorption spectroscopy”,
projekta vaditajs R.Veilande, nesanéma finansgéjumu

COST akcija “PolyTopo: Topological textures in Condensed Matter”,
T.Kirova valsts parstavis Latvija, nesanéma finanséjumu



Citas aktivitates:

 Rita Veilande:
— LU ASI Zinatniskas padomes sekretare
— LU Senators ar dalibam FinanSu un budzeta komisija
un Akadémiskaja komisyja
— Daliba Zinatnieku Nakti, studentu seminara par
laboratoriju

* Imants Bérsons:
— LZA korespondetajloceklis
— Daliba studentu seminara par laboratoriju

» Teodora Velcheva Kirova:
— Aktivi darbojas starptautiska zinatniska lauka ar
vizitem un pieteiktiem kopigiem projektiem, COST
akcijas.
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Témas, pie kuram stradajam:
Autlera-Tovna efekts un gaiSo un tumso stavoklu
1zveldoSanas atomu un molekulu sist€émas.

Kvantu un nelineara optika ar Ridberga atomiem (dipola-
dipola mijiedarbiba, dipola blokade, atomu lokalizacija...).

Teoretiskie un skaitliskie modeli aminiskabju mijiedarbibai
ar arejo lauku.

Optisko 1pasSibu skaitliskie apréekini ZnO nanodalinam.

3D fotonu matematiskie modeli un to parbaude dazados
fizikalos procesos - difrakcija.

Elektrona mijiedarbiba ar kvant€to elektromagnetisko
lauku.

Dzivsudraba piesarnojuma mérijumi melnajos starkos.



Dzivsudraba piesarnojums melnajos starkos

 WPI: Paraugu ievakSana no
melnajiem starkiem un
citiem savvalas putniem un
rezultatu analize

* WP2: Piesarnojuma (HQ)
meérijumi savaktajos
paraugos

« WP3: Zemana absorbcijas
metodes optimizacija

* 350 stdu paraugi, ap 1400 m&rijumu no 150
ligzdam no 4 pedejiem gadiem

* 1030 olu ¢aumalu/membranu paraugi, ap
5400 mérijumi, par pedejiem 26 gadiem
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«  Normétas ipaéfunkcijas Fotona kvantu modelis

Akn = kNHn(Snk)e%[_szn’%_“xkz(x_xo)z—ﬂykz(y—YO)z]

N, = wt — k(z — z,), =2

c
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Atstarosanas un lausana
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Difrakcija, Zomerfelda formulejums plakanam
vilnim

e Uzdevums reducgjas uz sekojoSiem vienadojumiem
f P(cosa) exp(ikx cosa) da = — exp(—ikx cos(ay)) x>0

f P(cosa) sina exp(ikx cosa)da =0 x<0

— 00
C . ¢«
* Atrisinajums i sinssin=l

P(cosa) = — 2 2
TCOSa + Cos Qg
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Difrakcija, Zomerfelda uzdevums fotona
kvanta modela gadijuma
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Elektrona mijiedarbiba ar kvantéto
elektromagnétisko lauku

* Elektromagnétiska lauka kvantésana

Vilnu vektori % = <2”L”x , Z”L"y , Z”L"Z),

n; = il, iZ
Impulsa telpa sastav no maziem kubiniem ar tilpumu

%)

> 2mhce (T 7
A = z 8, o (a%ael(kr—wt) + aiae—l(kr—wt))

Kvantéetais lauks
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* Diraka vienadojums elektronam elektromagnetiska lauka
(a, B- Diraka matricas)

19 (V+ee+ =0
c Ot e\t hc B w

e Vakuuma efekti, Lemba nobide un elektrona anomalais
magnetiskais moments.

Veicot unitaru transformaciju var atbrivoties no elektrona
koordinatem. 1
T
X 4 \/F k
K
bet pie laika atvasinajuma paradas summa:

vifi-a-)

k
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