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Darbinieki:
 Dr.hab.phys. Imants Bérsons (bazes finanséjums)
. Drphys Rita Veilande

LZP projekts “Dzivsudraba piesarnojums savvalas putnos Latvija: paSreiz€jais
stavoklis un 11dzsin€jo parmainu rekonstrukcija” (projekta vaditajs Rita Veilande) —
projekta pabeigSana bez papildus finans€juma

- EU projekts «Atomu, molekulu un optisko procesu kvantu dinamiska kontrole» (Q-
DYNAMO) (projekta vaditajs Teodora Velcheva Kirova)

- LU ASI bazes finanséjums
 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 vérpSanu fotokatalitiskiem lietojumiem” (projekta vaditajs
Romans Viters)

— EU projekts «Atomu, molekulu un optisko procesu kvantu dinamiska kontrole» (Q-
DYNAMO) (projekta vaditajs Teodora Velcheva Kirova)

— LU ASI bazes finansgéjums
* Dina Berzina

- EU projekts «Atomu, molekulu un optisko procesu kvantu dinamiska kontrole» (Q-
DYNAMO) (projekta vaditajs Teodora Velcheva Kirova)

- LU ASI bazes finans€jums




Papildus projekti

COST akcija CA18222 (2019-2024) “Attosecond Chemistry” (AttoChem)

COST akcija CA18212 (2019-2023) “Molecular Dynamics in GAS phase” (MD-GAS)

COST akcija CA21101 (2022-2026) “Confined Molecular Systems: from a New Generation of
Materials to the Stars” (COSY)

COST akcija CA22147 (2023-2027) “European metal organic framework network: combining
research and development to promote technological solutions” ( EU4MOFs).

COST akcija CA23134 (2024-2027) “Topological Textures in Condensed Matter” (PolyTopo)



Mobilitates (1):

* no Horizon Europe MSCA-SE projekta “Q-DYNAMO: Quantum Dynamic Control of Atomic,
Molecular and Optical Process™

1. Parmas universitate, Italija, Prof. Sandro M. Wimberger
v T.Kirova 5.-14.03.2024

2. Pizas universitate, Italija, Prof. Donatella Ciampini
v T.Kirova 15.-25.03.2024

3. Ulmas Universitate, Ulma, Vacija, Prof. Johannes H. Denschlag
v T.Kirova 25.03.-04.04.2024

4. Tokijas zinatnes universitate, Tokija, Japana, Prof. Mark Sadgrove
v'R.Veilande 01.-30.04.2024
v T.Kirova 15.11.-14.12.2024

5. Temples universitate, Filadelfija, ASV, Prof. Marjatta Lyyra
v"R.\Veilande 01.09.-31.10.2024
v'D.Bérzina 01.-31.10.2024



Mobilitates (2):

* no Horizon Europe MSCA-SE projekta “SENS4CORN: Novel optical nanocomposite sensors for
analysis of micro and macro elements in corn plants”, SME »”SensoGrafa”, Vilnpa, Lietuva, Prof.
Arunas Ramanavicius

v T.Kirova 01.-31.05.2024

* no Latvija-Lietuva-Taivana projekta ”Coherent Optical Control of Atomic Systems”, Nacionala
centrala universitate, Taojuana, Taivana, Prof. Wen-Te Liao

v' T.Kirova 14.10.-14.11.2024



Publikacijas (SCOPUS/WoS):

“Discrimination of leucine and isoleucine via fragmentation by electromagnetic field”, J. Tamuliene and T.
Kirova, Journal of Molecular Modeling, 30, 11 (2024), https://doi.org/10.1007/s00894-023-05802-2

“Spatial Characterization of Fraunhofer Diffraction in a Four-Level Light-Matter Coupling System”,
S.H.Asadpour, T.Kirova, H.R.Hamedi, and R.Asgari, Phys. Rev. A 109, 023702 (2024),
https://doi.org/10.1103/PhysRevA.109.023702

“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, I.1.Ryabtsev and
A.Ekers, Phys. Rev. A 109, 063116 (2024), https://doi.org/10.1103/PhysRevA.109.063116

“The characterisation of mercury pollution in the faeces of Baltic region breeding black storks”, A.Rimsa,
A.Abola, R.\eilande, Z.Brike, G.Revalde, A.Skudra, M.Strazds, Journal of Hazardous Materials Advances 16,
100499 (2024), https://doi.org/10.1016/].hazadv.2024.100499

“Education for Sustainable Development in Baltic Universities” In Book of proceedings ‘First International
Conference on Sustainable Energy Education (SEED 2024)’, Valencia, Spain, 3-5 July 2024. Editorial
Universitat Politecnica de Valencia, pp 531-539. DOI: https://doi.org/10.4995/SEED2024.2024.19007



https://doi.org/10.1007/s00894-023-05802-2
https://doi.org/10.1103/PhysRevA.109.023702
https://doi.org/10.1103/PhysRevA.109.063116
https://doi.org/10.1016/j.hazadv.2024.100499
https://doi.org/10.4995/SEED2024.2024.19007

Publikacijas (sagatavoSanas procesa):

. “Generation and Coherent Control of Dark-State Spatial Mode”, H.-Ch.Shia, S.-W.Shao,
W.Ch.Chiang, Y.-H.Kuan, I-K.Liu, T.Kirova, G.Juzeliunas, Y.-J.Lin, and W.-T.Liao, tiks iesniegts
uz Phys. Rev. Research 2024.9.

. “Azimuthally dependent absorption and gain in ambda system with spontaneously generated
coherence controlled by an optical vortex field”, V.Kudriasov, T.Kirova, S.H.Asadpour, and
H.R.Hamedli, tiks sniegts uz Scientific Reports 2024.g.

paper on organic luminophores..., l.Tepliakova, V.Zabolotnii, V.Lukinsone, .....A.Kinens,
J.Tamuliene, T.Kirova, R.Viter, sagatavosana

. “Spectator state role in time-reversal symmetry”, sadarbiba ar italiem, Ennio Arimondo grupu,

sagatavoSana



Starptautiskas konferences, referati (1):

1. LU 82.konference Atomfizikas, kosmiskas tehnologijas un mediciniskas fizikas sekcija 15.02.2024:
1. 1.Bérsons, R.\eilande, O.Balcers “3D quantum model of the photon”
2. T.Kirova and J. Tamuliene “Numerical studies of the impact of the electromagnetic field of radiation on valine”,
3. S.H.Asadpour, T.Kirova, H.R.Hamedi, V.Yannopapas, E.Paspalakis “Azimuthal Dependence of Electromagnetically
Induced Grating in a Double V-type Atomic System near Plasmonic Nanostructure”
4. R.\eilande, A.Abola, A.Rimsa, A.Skudra “Determination of mercury in wild bird samples by Zeeman atomic absorption
spectrometry”
5. D.Bérzina “University of Latvia and the Times Higher Education (THE) World University Rankings”
2. “Investigation of Rydberg-Rydberg interaction and blockade radii under Forster resonance”,Ch-E.Wu, T.Kirova, M.Auzins, Y-
H.Chen, 24t Annual Meeting of the Physical Society of Taiwan, 24.-26. janvaris, Nacionala centrala universitate, Taojuana,

Taivana

3. “Discrimination of leucine and isoleucine via fragmentation by electromagnetic field”, J. Tamuliene and T.Kirova, 5" and final
workshop of the AttoChem COST Action (ATTOCHEM TENERIFE 2024), 2024.gada 28.februaris—1.marts, Tenerife, Spanija

4. “Quantum and Nonlinear Optics in Atomic and Molecular Systems”, T.Kirova, uzaicinatais referats, marts, Ulmas Universitates
Kvantu matgrijas institiits, Ulma, Vacija

5. “Modified basis sets for molecules in magnetic fields: applications to radiation-induced fragmentation of amino acids”, T.Kirova,
J.Tamuliene, L.Romanova, V.Vukstich, and A.Snegursky, uzaicinata prezentacija, Final Meeting of the COST Action CA 18212
“Molecular Dynamics in the Gas Phase” (MD-GAS), 8.—12.aprilis, Hamburga, Vacija

6. “My research at Laboratory of Theoretical Physics, Institute of Atomic Physics and Spectroscopy, University of Latvia”
R.\eilande, aprilis, Tokijas Zinatnes universitate, Tokija, Japana

7. “Quantum and Nonlinear Optics in Atomic Systems”, T.Kirova, uzaicinatais referats, maijs, Vilnas Universitates Teorétiskas
fizikas un astronomijas institiits, Vilna, Lietuva



Starptautiskas konferences, referati (2):

8.

10.

11.

12.

13.
14.

15.

”Rydberg-Rydberg Interaction Strengths and Dipole Blockade Radii in the Presence of Forster Resonances”, T.Kirova , C.E.Wu,
M.Auzins, and Y.-H.Chen, 55™ edition of the European Group on Atomic Systems (EGAS55), 16.-20.jiinijs, Granada, Spanija
"Discrimination of leucine and isoleucine via fragmentation by electromagnetic field", T.Kirova and J. Tamuliene, uzaicinatais
referats, 2" COSY General Meeting of the COST action CA21101 “Confined Molecular Systems: from a New Generation of
Materials to the Stars”, 1.-3 jilijs, Vroclava, Polija

“Education for Sustainable Development in Baltic Universities” D.B@rzina, uzaicinatais referats, Sustainable energy education
SEED, 3.-5 jilijs, Valencija, Spanija

“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, E.Paspalakis, 26" International Conference-School
“Advanced Materials and Technologies”, 26.—30.augusts, Palanga, Lietuva

“Research structures and research management at University of Latvia” and “Overview at research priorities in Latvia and
participation to EU Horizon Europe progremme” D.Bérzina, oktobris, Temples Universitate, Filadelfija, ASV

“Research topics at Laboratory of Theoretical Physics” R.Veilande, oktobris, Temples Universitate, Filadelfija, ASV

”Rydberg-Rydberg Interaction Strengths and Dipole Blockade Radii in the Presence of Forster Resonances”, T. Kirova, C. E. Wu,
M. Auzins, and Y.-H. Chen, uzaicinatais referats, 34 TLL Meeting “Coherent Optical Control of Atomic Systems”, 8.-10.
novembris, Gaosjuna, Taivana

“Quantum and Nonlinear Optics in Atomic and Molecular Systems”, T.Kirova, uzaicinatais referats, 1t Q-DYNAMO workshop
on Quantum Optics, 9.decembris, Tokijas Zinatnu universitates Fizikas nodala, Tokija, Japana



lesniegtie projekti:

P&cdoktorantiiras grants “Nanoarhitektiiras pusvaditaju optoelektronika” ar Dr. Sami
Ortakaya, padomdevejs T.Kirova, gaidam rezultatus

LZP projekts “Teoretiskas un skaitliskas simulacijas viena fotona tehnologijam ar Ridberga
atomiem”, projekta vaditajs T.Kirova, nesanéma finanséjumu

LZP projekts “Development and study of arsenic and selenium high-frequency electrodeless
lamps for Zeeman absorption spectroscopy”, projekta vaditajs R.\Veilande, nesanéma
finans€jumu

ERAF projekts «Development of ecological disinfection equipment using UV LEDs and
ozoney (projekta vaditaja G.Revalde, administrativa vaditaja D.Berzina, dalibniece
R.Veilande), gaidam rezultatus

GENERA projekts ar KA220-HED-8FA7F489 ar STIFTUNG DEUTSCHES
ELEKTRONEN-SYNCHROTRON DESY un Nationale Agentur flr Erasmus+
Hochschulzusammenarbeit, sagatavosana

10



Citas aktivitates:

Rita Veilande:
« LU ASI Zinatniskas padomes sekretare
LU EZTF Konsultativas Zinatniskas padomes loceklis
* LU Senators ar dalibam FinanSu un budZeta komisija, Akademiskaja komisija un
Stratégijas komisija
Imants Bérsons:
* LZA korespondétajloceklis
 Daliba studentu seminara par laboratoriju

Teodora Velcheva Kirova:
» Aktivi darbojas starptautiska zinatniska lauka ar vizitem un pieteiktiem kopigiem
projektiem, COST akcijas.
 Daliba Zinatnieku naktt par Q-Dynamo projektu
Dina Beérzina:
* ASI majas lapas uzturétaja.
 Daliba Zinatnieku nakti par Q-Dynamo projektu

11



Témas, pie Kuram stradajam:

Autlera-Tovna efekts un gaiSo un tumso stavoklu izveidoSanas atomu un molekulu sistémas.

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

Teoretiskie un skaitliskie modeli aminiskabju mijiedarbibai ar argjo lauku.

Optisko 1pasibu skaitliskie aprekini ZnO nanodalinam.

Kvantu optika uz nanoskiedram

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

Elektrona mijiedarbiba ar kvanteto elektromagnétisko lauku.

Dzivsudraba piesarnojuma merijjumi melnajos starkos.

12



Dzivsudraba piesarnojums melnajos starkos

 WPI1: Paraugu ievakSana no melnajiem
starkiem un citiem savvalas putniem un
rezultatu analize

* WP2: Piesarnojuma (HQg) mé&rijjumi savaktajos
paraugos

« WP3: Zemana absorbcijas metodes
optimizacija

» Péedéejo mérijumu veikSana 2023.gada ievaktajiem paraugiem;
» Nopietnakas publikacijas rakstiSana par dalu no ievaktajiem datiem;

» Projekta gala atskaites rakstiSana — pozitivi novertéts.

13
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Fotona kriSana uz pusplakni misu 3D fotona kvantu
modela gadijuma
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LATVIJAS UNIVERSITATE

atomrzikasun  Project 1: Spatial characterization of
SPEKTROSKOPIIAS  Fraunhofer diffraction in a four-level
INSTITOTS

light-matter-coupling system

AS
This work was supported by the trilateral Grant No. LV-LT-TW/2024/11 “Coherent Optical Control of Atomic Systems”

by the Ministry of Education and Science of the Republic of Latvia, the Research Council of Lithuania, and the National
Science Council of Taiwan ( project leader Prof. Marcis Auzinsh)

Quw(né)
.,/\
oc(x) e R, B
—— A( “>
Q, Qu6(r, 9) Qu(x)
[1> 2>
atomic ensemble
¥ z

@) (®)
(a) Excitation scheme of atomic ensemble in : ; _ :
Electromagnetically Induced Grating @ This work is published in:
b) Four-level N-type excitation scheme, interacting with
gh?ee lasers: P g S. H. A;adpour. } % gi[gy.a, H. R.
-a weak probe field with Rabi frequency Q p , ::C];dll’osa%%?dz AZ%%Z' , Phys.
-a strong standing wave field with Rabi frequency Q c (x), Rev. A 109, 023702 (2024)

- a Laguerre-Gaussian beam with Rabi
Frequency © . (r, ¢). T. Kirova_ASI 2024



LATVIJAS UNIVERSITATE

atompzikasun ~ Project 1: Spatial characterization of @ D)) |
SPEKTROSKOPIAS  Fraunhofer diffraction in a four-level SOl d Sitoeliing v

sl light-matter-coupling system

LT -density matrix equations of motion, last term describes
at — h PITEE the effects of different decay mechanisms

X = yaupi2  -optical susceptibility of the medium

-transmission function for interaction length L, first/second

MOt Ok torm corresponds to amplitude/phase modulation

T(x,y)=e

-Fraunhofer diffraction of single space period

1
E(6+.6,) = / T(x,y) exp(—i2n x sin 6y) exp(—i2ny sin by )dxdy
0
-Fraunhofer (far field ) diffraction
10,.0,) = [E@,.6 ”2 sin? (M7 Rysiny) sinz(NnRy sinfly) @x’y ‘dlff raction angles
PRyt — EURTET M2 sin (nRy sin6;) N2 sin?(wRy sin6) Sin@x=m/x; sm@:-.-n/y—dszractzon orders

Rx,y=Ax,y/A
M,N-number of spatial periods in the grating

Teodora Kirova, LU_ASI_2024



LATVIJAS UNIVERSITATE

ATOMFIZIKAS UN Project 1: Spatial characterization of Fraunhofer diffraction

?HP;ﬁ}E?gKGPUAS in a four-level light-matter-coupling system

(b} . (a)
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Spatial dependency of the different diffraction orders for winding number | = 0 (left) and |=2
(right). (a) corresponds to the zero-order, (b) corresponds to the first-order and (c) corresponds

to the second-order.

The behavior of the different orders of Fraunhofer diffraction patterns upon varying the
different OAM numbers shows the distribution of the probe field energy.
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Taking advantage of the additional degree of freedom provided by the coupling composite
optical vortex, we proposed a straightforward scheme for controlling the performance of the

EIG Teodora Kirova, LU_ASI



LATVIJAS UNIVERSITATE

atompzikasun ~ Project 2: Discrimination of leucine and

SPEKTROSKOPIAS  jsoleucine via fragmentation by electromagne
INSTITUTS flel d ‘

Numerical studies on Leu vs lle with the inclusion of an
electric dipole field and also added the magnetic

field contributions are performed using GAUSSIANO9
package.

The study included geometry optimization of the
structures of the amino acids using the original basis
cC-pVTZ.

) ) ) We used a modified basis set where the correction
L-leucine (Leu, L) L-isoleucine (lle, 1) coefficients are added to the s- and p-orbitals as in our
previous works following the AGTO scheme.

Leu and lle are two of the three branched @ This work is published in: . & COST Action CAIB212

. ¢ . = [ ] .
chain amino acids essential for the human Sl s re o MD- GAS
body, with a general role to ensure normal ‘1'-‘"5‘5““'5 :— “Modalins :Tamon_:I"J"'J(ZQZ4) ... ..\ Molecuar Dynamic
metabolism of muscles and energy o 4 e

production

Due to their identical elementary composition COST Acton CA18212 — Molecular Dynamics

it is rather difficult to distinguish these two in the GAS phase (MD-GAS), supported by COST
iIsomeric amino acids by mass (European Cooperation in Science and Technology

T. Kirova_ASI 2024



LATVIJAS UNIVERSITATE

atomrzikasun  Project 2: Discrimination of leucine and

f“P;Tﬁg?:KOPIMS isoleucine via fragmentation by EM field

-View of the electric potential of Leu (on the IeILeul (in the centre) and lle2 (on the
right) obtained with the inclusion of the electric dipole field (a) and along with the
corresponding magnetic field (b).

-The field strength is equal to E = 0.40a.u. The contour value is 0.10.
Red colour denotes electric potential of 0.1V , while blue corresponds to —0.05V.

T. Kirova_ASI_2024



LATVIJAS UNIVERSITATE

INSTITOTS

atomrzikasun ~ Project 2: Discrimination of leucine and
SPEKTROSKOPIJAS  jsoleucine via fragmentation by EM field

The chemical structure of the fragments that could be formed due to the decomposition of Leu and lle in

the dipole electric and electromagnetic fields

Field Strength, au. Leu Hel lle2
Flctric dipole 047 COH.H CoHyyNO; CoHyNO,
CsHy N
050 COy.C3HsN CHy, CyHs CaHuN Oy
Cills, 2H CIHN Oy
051 COy CGiIEN
CyHy 4H
Electromagnetic 047 CoHiyyN Oy CoHysN O CoHliyN Oy
eld 0.50 CO.CoH, CO.CyHN CO,. CyH,
IH.C3HsN H.CiH, 2H, ;BN

Our comparative studies show that using an electric dipole field or electromagnetic field we may
distinguish leucine from isoleucine because of the different fragment formation.

For example, for field strength 0.5a.u. in the case of leucine the fragmentation is field-independent, giving CO2, C2H5N,
C3H6, 2H, while isoleucine decomposes into CH3, C3H6, C2H4NO?2 in the electric dipole field, and into CO2, C3H8N, C2H4,

H in the electromagnetic field.

Moreover, the above fields could be used for the recognition of the isoleucine conformers, since decomposition of one of the
conformers happens at field strength 0.5a.u., while the second one is not decomposed at this value.

The latter suggests the relevance of our numerical calculations, which account for corrections to the molecular orbitals due
to the magnetic field, since they could be proposed as a possible tool for isomer and conformer discrimination.

T. Kirova_ASI_2024



Atomu, molekulu un optisko procesu kvantu dinamiska kontrole (Q-DYNAMO)

* Projekta l[iguma numurs: 101131418
» https://cordis.europa.eu/project/1d/101131418

* Projekta partnerti:
* Latvijas Universitate (koordinators)
Pisas Universitate, Italija - Universita di Pisa
Ulmas Universitate, Vacija - Universitat Ulm
Parmas Universitate, Italija - Universita Degli Studi di Parma
Otago Universitate, Jaunzelande - University of Otago
Temple Universitate, ASV - Temple University
Miciganas Universitate, ASV - University of Michigan
Kolorado Universitate, ASV - University of Colorado
Elektrokomunikaciju Universitate, Japana - University of Electro-Communications
Tokijas Zinatnes universitate, Japana - Tokyo University of Science
Masacisetsas Bostonas Universitate, ASV — University of Massachusetts Boston
Oklendas Universitate, Jaunz&lande — University of Auckland

* Projekta istenoSanas termins: 01.01.2024.-31.12.2027.

* Projekta kopgjais finans€jums: 404 800 EUR (t.sk. LU dala — 151 800 EUR)
 Projekta zinatniska vaditaja: Teodora Velcheva Kirova

* Projekta administrativa vaditaja: Dina Bérzina



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

Atomu, molekulu un optisko procesu kvantu dinamiska kontrole (Q-DYNAMO)

Vairak par projektu - www.g-dynamo.eu

Projekta merki:

« veikt vismodernakos eksperimentalos un teorétiskos petijumus kvantu optikas kontroles joma,
izstradajot jaunus kvantu kontroles protokolus pilnajam optiskajam spina-slédzim, molekularajai
orientacijai, ka arT ar spiniem sapitajiem aukstajiem atomiem ultra-aukstu kimisko reakciju produktu
kontrolei, Ridberga-jonu molekulam, manipul&jot ar aréjiem laukiem (Iazeriem, radiofrekvencu un
mikrovilnu laukiem un kvantu starotajiem), kas savienoti ar optiskam nanoskiedram un dobumiem;

» nodroSinat jaunajiem zinatnickiem (Early Stage Researchers - ESRs) augstas kvalitates apmacibu
teoretiskas/eksperimentalas kvantu optikas un kvantu kontroles joma, nododot zinasanas no nozares
ekspertiem jaunajiem dalibniekiem; 1paSs uzsvars tiks likts uz papildu prasmju apgtisanu:
petnieciskas darbibas planosana, zinatnisko rezultatu prezentéSana, konferencu t€zu un manuskriptu
sagatavosana public€Sanai;

« stiprinat eksist€josas un veidot jaunas starptautiskas sadarbibas, izmantojot apmainas vizisu (Staff
Exchange - SE) piedavatas iesp&jas, tadejadi veicinot tikloSanos starp visiem partneriem un daloties
zinasanas starp partneriem ar atSkirigu pieredzi;

 izplatit petijumu rezultatus zinatniekiem un informét plasaku sabiedribu, ka art koordinéet
turpmakos 1espéjamos tehniskos pielietojumus razosana.


https://www.q-dynamo.eu/

Projekta aktivitates (1):

« WP 1 — Kvantu kontrole izmantojot Autler-Tauna efektu — Merkis ir izstradat teorétiskus un
cksperimentalus platformas modelus kvantu kontrolei molekulas, ka art Ridberga atomos,
pamatojoties uz Autlera-Tauna efektu, izmantojot aréjos radiofrekvences, mikrovilnu vai lazera
laukus. (Vaditajs: Pizas universitate)

« WP 2 — Aukstu atomu un molekulu koherenta kontrole — mérkis ir panakt saskanotu aukstu
atomu un molekulu kontroli, tostarp atomu sapiSanas, manipulacijas ar kvantu stavokliem,
ultraaukstu kimisko reakciju produktu sadalijumu, t.i., samazinat vai palielinat apdzivotibu
noteiktos kvantu stavoklos, ka arT izstradat kvantu stavoklus no liela attaluma atomu jonu Ridberga
molekulam. Lai kontrolétu reakcijas, reagenti tiks paklauti statiskiem un dinamiskiem
magné&tiskiem laukiem vai optiskiem gaismas laukiem. (Vaditajs: UImas universitate)

« WP 3 — Kvantu emiteru eksperimentala realizacija un kontrole — Mérkis ir izstradat
eksperimentalu platformu, lai noslazdotu atseviSku atomu rindu, izmantojot optiskas pincetes, un
savienotu atomu rindu ar optiskam nanoskiedram (ONF). Turklat tiks petita izkartoto atomu
kolektiva dinamika, ko veicina asimetriska gaismas un vielas mijiedarbiba. Platforma tiks ieviesta,
lai kontrol&tu skiedru vaditu atsevisku fotonu generésanu un izplatiSanos. Paral€li tiks realizeta
hibrida shéma, kura polarizéjamie emiteri (pieméram, atomi) liela skaita ir savienoti ar dobuma
rezanatoru, kas nodroSina asimetrisku savienojumu, izmantojot gaismas Spin-orbitas savienojumu.
(Vaditajs: Parmas universitate)



Projekta aktivitates (2):

WP 4 — Apmacibu aktivitates — Meérkis ir nodroSinat pétnieku apmacibas par misdienigam
teoretiskam un eksperimentalam pieejam kvantu optikas un kvantu kontroles joma, kas tiek
Izmantotas WP 1-3. No vienas puses, apmacibas tiks nodroSinatas mobilitates komandéjumos. No
otras puses, tiks organizeti seminari vasaras skolas formata ar merki nodot jaunajiem dalibniekiem
specifiskas eksperimentalas un teor€tiskas zinaSanas no jomas ekspertiem. (Vaditajs: Latvijas
Universitate)

* WP 5 — Vadibas, komunikacijas un izplatiSanas pasakumi — Meérki ir, pirmkart, nodroSinat
efektivu projekta 1stenoSanu zinatniska un administrativa I[imeni. Pasakumi ietver parliecibu, ka
mobilitates komandeéjumi tiek 1zpilditi; savlaiciga visas projekta dokumentacijas un atskaisu
sagatavoSana; sazina ar Eiropas Komisiju (REA) un konsorcija ietvaros. Otrkart, nodroSinat
projekta 1stenoSanas laika iegiito rezultatu efektivu komunikaciju, izplatiSanu un izmantoSanu
zinatniska, ka ar1 plasakas sabiedribas Itmeni. (Vaditajs: Latvijas Universitate)



Mobilitates 2024.g., kopa ap 10,6 ménesi (kopa planotas 88+30, LV: 33)

University of Latvia —> University of Parma + University of Pisa +
University of Uim 05.03.2024 - 04.04.2024

Ulm University —> University of Parma + University of Pisa
19.03.2024-24.03.2024

University of Latvia —> Tokyo University of Science 01.04.2024 -
30.04.2024

Ulm University —> University of Colorado 02.08.2024-13.09.2024 -
University of Latvia —> Temple University 01.09.2024-31.10.2024 -

Ulm University —> Tokyo University of Science 14.09.2024 -
22.09.2024

University of Parma —> Tokyo University of Science 01.10.2024-
22.12.2024

University of Latvia —> Tokyo University of Science 15.11.2024 -
14.12.2024
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 Prof. Mark Sadgrove Nano
transporta laboratorija - péta
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Elektrokomunikaciju

universitate

* Prof. Kali Prasanna
Nayak lab - viena
atoma kvantu
saskarnes izstrade uz
optiskas skiedras.

* Prof. Kenichi I
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FIG. 1. Illustration of the system under consideration. A two-
level quantum dot (QD) and a V-type three-level atom (or atoms)
are coupled to the same whispering-gallery-mode (WGM) resonator.
We label the counterclockwise circulating mode (polarization o ™)
of the resonator a and the clockwise circulating mode (polarization
o~ ) b. The depicted decay channels are atomic spontaneous emission
at rate y,, quantum dot spontaneous emission at rate y,, and decay
from each cavity mode at rate x into a waveguide (which could, e.g.,
be a tapered optical fiber). A magnetic field B may also be applied as
shown.
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[Lucas Ostrowski, Scott Parkins, Morito Shirane, and Mark Sadgrove «Interference-induced directional emission from an
unpolarized two-level emitter into a circulating cavity», Phys Rev A 105, 063719 (2022)]
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Temples Universitate

* Prof. A.Marjattas
Lyyra grupa - Atomu,
molekulara un optiska
fizika — uzsvars uz
molekularo kvantu
kontroli.

* Misu vizites laika
eksperimenti tika
veikti augsti
lerosinatiem
elektroniskajiem
stavokliem Rb, un Cs,
molekulam.
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