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Precision measurements of fundamental constants
Atomic (optical) clocks Sl second
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Inga Brice — LU Pecdoktorantes projekts

Optoplazmonisku dopétu Cukstu galerijas modu rezonatoru
izstrade

Projekta numurs LU-BA-PG-2024/1-0009

Projekta peétijuma meérkis Ir ieglit un izplatit jaunas zinasanas par virsmas
funkcionalizétiem optoplazmoniski dopé&tiem cukstosas galerijas modu
rezonatoriem hibrida aktivajam/pasivajam pielietojuma sistémam.

Projekta 1stenoSanas periods

— 01.09.2024. - 31.08.2025.

Projekta vaditaja

attistibas plans

- Inga Brice

Petijumu finansé AtveseloSanas un noturibas mehanisma atbalstits projekts
“Latvijas Universitates iekseja un ar¢ja konsolidacija”
(Nr. 5.2.1.1.1.0/2/24/1/CFLA/0Q7).



Ar erbiju dopetas mikrosferas lazeri

laser

Izejas jauda ap 5 mikrovati ap 1550 nm.
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Realizetie projekil

LU postdoc projekts LU-BA-PG-2024/1-0009
“Optoplazmonisku dopétu cukstu galerijas modu
rezonatoru izstrade” (5.2.1.1.i.0/2/24/1/CFLA/007 “Latvijas
Universitates iekS€ja un aréja konsolidacija”)
Projekts pabeigts 31.08.2025., iesniegta projekta gala
atskaite un sanemts pozitivs eksperta vértéjums.




Ar erbiju dopétas mikrosféras un
mikrotoroidi

Typical Q factor of good doped samples was
around 10* - 10°. Biggest problem was the quality

optical fiber
\
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intense as Au NPs are
added on the surface.
Emissi di f Testing erbium doped microtoroids: (a) sample 1 microtoroid 5 concentration Erl
mission disappears a ter emitting intense green light when pumped with 1550 nm CW laser; sample 2
microtoroid 1 also emitting light when excited with 1550 nm and recorded resonance

4 dip-coating cycles.
when scanning the laser.



Ar erbiju dopétas mikrosferas
lazer]
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Publikacijas

« Brice, Inga and Sedulis, Arvids and Alnis, Janis
(2025), Tailoring whispering gallery mode resonator
for a wide range of potential applications:
optoplazmonic erbium doped microspheres, Journal
of Physics: Conference Series, DOI 10.1088/1742-
6596/2978/1/012004

. Brice, Inga & Sedulis, Arvids & Alnis, Janis. (2025).
Synergy between doping with rare earth elements

and optoplasmonics for whispering gallery mode
resonators. SPIE, DOI 10.1117/12.3071986



Konferences

« LU 83. starptautiska zinatniska konference

« Photonics Sciences and Space Research
Riga 2025

« Photonics Prague 2025




Vasaras skola QUIP 2025, Mainz

Lectures about quantum technologies
and visiting HIM labs

>

G|U e
Helmholtz institute Mainz

Goals of QUIP

QUIP is the central point of contact for quantum technologies in Rhineland-Palatinate and has set itself the following tasks:

* Networking and coordination of quantum technologies in Rhineland-Palatinate
* Promotion of young scientists in the field of quantum technologies

* Training specialists for companies in Rhineland-Palatinate and beyond

* Providing information for industry and the public
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Vizite "Foton Institute”, Francija

Getting to know Stéphane
Trebaol and his group

May 12-16

More staff trom Foton Institute
came to listen to my
presentation May 13

* Erbium doping - lasing ~* Metal nanoparticles - LSPR -
increased sensitivity

e My current postdoc project

narrower resonances
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Vizite — laboratorija darbs

| Setup for
e = B Pr3+ doped microsphere excited sphere
Setup for Er-doped microsphere using blue laser lasing in yellow fabrication form
testing and characterization region powders using
plasma

.. Bench for fiber
tapering




Vizite, kopigi eksperimenti un
nakotnes plani — Osmozes projekts

= )
Fabricating doped mirospheres
together with Abhishek and Loraien g ,ccess! Lasing achieved.

980 nm pump, Treshold 0.79mW

o ’ Threshold measurements
° performed with 980 nm




Projektu pieteikumi

« LZP Izp-2025/1-0294 “Tantala pentoksida fotonikas integréto
shému izstrade perspektiviem pielietojumiem”, vértéjums
13.5,

« Postdoc 1.1.1.9/LZP/2/25/190 “No CukstoSas galerijas modu
dopétam mikrosféram lidz fotonikas integralajam shémam
perspektiviem nakamas paaudzes pielietojumiem”,
apstiprinats

o Osmoze Nr. 19-10.3/139 “Ar retzemju elementiem dopétu
mikrosféru lazeru avoti pielagoti Saura linijas platuma
emisijai no redzama vidéjiem infrasarkanajam diapazonam
fotonikas pielietojumiem (REVEAL)”, apstiprinats



Lase Milgrave — doktorante

Nokartoti doktorantdras kursi un eksameni.

Turpina darbu pie poliméru mikrorinku
cukstosas galerijas modas optiskajiem
mikrorezonatoriem

LU EZTF ASI Kvantu Optikas laboratorija,
sadarbiba ar LU CFl un Trento Universitati.



Polymer ring resonators for future
guantum optics applications

Advantages:
* Low-cost and mass-produced
* Flexible, easy to integrate

* Physical, optical and electronic
properties can be adjusted

Disadvantages:

» Higher optical losses =2 lower Q
factor SU-8 polymer microring

resonator photonic chip

 More sensitive to changes in
5 fabricated at the UL ISSP

the environment (temperature,
humidity)



Polymer integrated photonics on Si

The goal is to create high-Q resonators for
sensor and quantum applications.

2025 Improvement — using Si wafers instead
of glass plates.

Negative photoresist SU-8 polymer.

High quality vertical structures.

High refractive index (1.58 at 760 nm).
Relatively low optical losses above 400 nm.

Used in integrated optics —
telecommunications, sensors,
bio-applications.




SU-8 rings
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Our humidity test chamber

ill E ‘ | Ultrasonic
Detector ; humidifier/
( dry air
» § flow
T |
XYZ table with |
chip on it @\)
Microscope 20x [
r A\
> SMF

Tunable 760 nm laser

PMMA dimate chamber

Experimental setup and the ring resonator with circulating
light. Some power is visibly lost at the coupling point.



Konferences, vasaras skolas

Milgrave L., Alnis J., «Towards high Q integrated polymer ring resonators»,
LU 83. Starptautiska zinatniska konference (Riga, Latvija, 13.02.2025).

Alnis J., Milgrave L., «Levitation of WGM microspheres: optical,
electrodynamic, magnetic», The 6th International Biennial Conference
Photonics Sciences and Space Research — Riga 22-23 April 2025.

Milgrave L., Alnis J., Bundulis A., «Integrated polymer ring resonator sensor
for environmental monitoring», SPIE. Optics+Optoelectronics 2025 (Praga,
Cehija, 07.—-10.04.2025).

Vasaras skola «Quantum science generation» (Trento, Italija, 05.—
09.05.2025). Stenda referats «Integrated polymer ring resonator for sensing
applications».

Vasaras skola «Quantum sensing» (Mainca, Vacija, 17.—22.08.2025).

Jauna kursa «Kvantu optiskas tehnologijas» izstrade un vadisana fizikas
magistra studentiem.

Daliba skolénu ZPD konference, 8 ZPD darbu recenzésana. Zinatnes Nakts.



Raksts

Milgrave L., Alnis J., Bundulis A., «Integrated polymer ring resonator
sensor for environmental monitoring», Proceedings Vol. 13527, Optical
Sensors 2025; 1352711 (2025), https://doi.org/10.1117/12.3056628
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environment (relative
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Figure 4. The sensitivity of resonator Nr. 3. a) The slope of the RH(AZ) is the sensitivity: in this case it is 8.8 pm/% RH.
There is a red shift with increasing RH: b) The temperature sensitivity is 20.3 pm/°C. There is a blue shift with increasing
temperature.

Secinajumi: Q faktors ir pietiekami augsts (ap 30 000), lai iegltu augstas jutibas sensorus
vides monitorésanai, taCu problémas sagada selektivu parklajumu uzklasana — samazinas Q

faktors vai neizdodas ieglt rezonanses.


https://doi.org/10.1117/12.3056628

2026. gada plans

Daliba konferenceés («Quantum photonics development in
Baltic region» Riga u.c.).

Raksta publicésana par SU-8 poliméra rinka rezonatoru
degradaciju laika un dazadu aréejo apstaklu ietekmé
(paaugstinats gaisa mitrums, temperatura, UV starojums) — vai
sada tipa fotoniskais Cips var tikt lietots ilgstosi un ekstremalos
apstaklos?

Turpmaka poliméru fotonikas Cipu izpéte.
Doktora disertacijas iesniegsana.

Izmainas rinka rezonatora
caurizgajusas gaismas spektra
— zemaks Q faktors (platakas
rezonanses).

250

Transmission, arb. units

Af, GHz

—2024 ——2025



Kristians Draguns - doktorants

Tantala pentoksida Ta; 05 Strada projekta «Latvijas Kvantu iniciativa».
Cipi optisko frekvencu kemmeém, Eksmatrikuléts, ka doktora studiju programmu
1zgatavoti Minsteres Universitate. izpildijis.

 Malas ievade, zudumi -32 dB.

. taper

* Ar difrakcijas rezga ievadi —o -

mm constant FF gratings

zudumi -23 dB, Q=1.5M.

* Ar polimeru lecam, ievades
zudumi -7 dB Q=1.17M.
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* 1 publikacija (Q1)

— Draguns, K., Flodgren, V., Winge, D., Serafini, A., Atvars, A., Alnis, J. &
Mikkelsen, A. (2025). Neural network connectivity by optical
broadcasting between IlI-V nanowires. Nanophotonics, 14(15), 2575-
2585. https://doi.org/10.1515/nanoph-2025-0035

e 1 Konferencu teze

— Draguns, K., Atvars, A., & Alnis, J. "Towards achieving Kerr combs in
tantalum pentoxide microresonators”, Proc. SPIE 13524, Nonlinear
Optics and Applications XIV, 1352402 (6 June
2025); https://doi.org/10.1117/12.3056126

* Prezentacijas

— 83. LU starptautiska zinatniska konference, «Development of
Tantalum Pentoxide (Ta205) microresonators»

— 6th International Biennial Conference “Photonics Sciences and Space
Research — Riga 20257, 22 - 23 April 2025, «Tantalum pentoxide
microring resonators»

— SPIE 13524, Nonlinear Optics and Applications XIV «Towards
achieving Kerr combs in tantalum pentoxide microresonators»

— Vasaras skola Quantum Science Generation 2025 «Tantalum
pentoxide (Ta,0s) microring resonators»

— Konference CRISTMAS 2025, Paris «Tantalum pentoxide microresonators»



https://doi.org/10.1515/nanoph-2025-0035
https://doi.org/10.1515/nanoph-2025-0035
https://doi.org/10.1515/nanoph-2025-0035
https://doi.org/10.1515/nanoph-2025-0035
https://doi.org/10.1515/nanoph-2025-0035
https://www.spiedigitallibrary.org/profile/Kristians.Draguns-4275492
https://www.spiedigitallibrary.org/profile/Aigars.Atvars-4208102
https://www.spiedigitallibrary.org/profile/Aigars.Atvars-4208102
https://www.spiedigitallibrary.org/profile/Janis.Alnis-1731
https://doi.org/10.1117/12.3056126

DE GRUYTER

Nanophotonics 2025; 14(15): 2575-2585

Kristians Draguns, Vidar Flodgren, David Winge, Alfredo Serafini, Aigars Atvars, Janis Alnis and

Anders Mikkelsen*

Neural network connectivity by optical
broadcasting between III-V nanowires

Abstract: Biological neural network functionality depends
on the vast number of connections between nodes, which
can be challenging to implement artificially. One radical
solution is to replace physical wiring with broadcasting
of signals between the artificial neurons. We explore an
implementation of this concept by light emitting/receiving
I1I-V semiconductor nanowire neurons in a quasi-2D waveg-
uide. They broadcast light in anisotropic patterns and spe-
cific regions in the nanowires are sensitised to exciting
and inhibiting light signals. Weights of connections between
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Komandéjumi

Konference SPIE Optics + Optoelectronics 2025 (Praga, Cehija)
— Proceedings raksts «Towards achieving Kerr combs in tantalum
pentoxide microresonators» (Indekséts Scopus un WoS).

Vasaras skola Quantum Science Generation 2025 (Trento, Italija).

Vasaras skola QUIP (Mainca, Vacija).

Konference CRISTMAS 2025 (Parize, Francija), invited speaker.
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* Tantala pentoksida Cipu mérisana ar skenéjamo lazeru

* Lumerical programmaturas apgusana, sadarbojoties ar
Trento Universitati (fotonikas komponensu modelésana)

* Publikacijas rakstiSana par tantala pentoksida

rezonatoriem
* lesniegts (un noraidits) projekta pieteikums ar lielu
ietekmi
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Plani 2026. gadam

Pabeigt publikaciju par Tantala Pentoksida
mikrorezonatoriem.

Pabeigt publikaciju par mikrorezonatoru modelésanu
(parads ERAF).

Aizbraukt komandéjuma uz Minsteres Universitati,
jauni Cipi.

Turpinat Lumerical modelésanu (sadarbiba ar Trento
Universitati).

Modelét un dizainét kaplerus prieks 2.5D direct laser
litography iekartas (sadarbiba ar CFl).

Rakstit disertaciju.



Arvids Sedulis, doktorants RTU

* Saglabajam asistenta
darba vietu LU EZTF ASI
5 gadi péc ERAF.

* Doktorantura RTU
Fotonikas, elektronikas un

elektronisko sakaru
institata (FEESI).

* Veica tantala pentoksida
mikrorinku rezonatoru
optisko Cipu mérijumus
RTU ar 1550 nm
skenéjama vilna garuma
lazeri, kopa ar Kristianu
Dragunu un Ingu Brici.




J.Alnis publikacijas 2025.g. Paldies lidzautoriem!

Quantum Diamond Microscopy of Individual Vaterite Microspheres Containing Magnetite Nanoparticles
by Mona Jani, Hani Barhum, Janis Alnis, Mohammad Attrash,Tamara Amro, Nir Bar-Gill,Toms Salgals,Pavel Ginzburg and llja Fescenko
Nanomaterials 2025, 15(15), 1141; https://doi.orq/10.3390/nano15151141

Synergy between doping with rare earth elements and optoplasmonics for whispering gallery mode rezonators
| Brice, A Sedulis, J Alnis, Photonics, Devices, and Systems IX 13698, 7-11, SPIE proceedings 13698 Pages 7-11

Neural network connectivity by optical broadcasting between IlI-V nanowires
Kristians Draguns, Vidar Flodgren, David Winge, Alfredo Serafini, Aigars Atvars, Janis Alnis, Anders Mikkelsen
Nanophotonics 2025; 14(15): 2575-2585

Nanojet visualization and dark-field imaging of optically trapped vaterite capsules with endoscopic illumination
A Ushkov, A Machnev, D Kolchanov, T Salgals, J Alnis, V Bobrovs, ...
Springer Nature, Microsystems & Nanoengineering 11 (1), 91 (2025)

Towards achieving Kerr combs in tantalum pentoxide microresonators
K Draguns, A Atvars, J Alnis, Proceedings of SPIE Nonlinear Optics and Applications XIV 13524, 1352402

Integrated polymer ring resonator sensor for environmental monitoring

L Milgrave, J Alnis, A Bundulis, SPIE Proceedings Volume 13527, Optical Sensors 2025; 1352711 (2025)

Tailoring whispering gallery mode resonator for a wide range of potential applications: optoplazmonic erbium doped microspheres
| Brice, A Sedulis, J Alnis, Journal of Physics: Conference Series 2978 (1), 012004 / 2978, 011001 (2025)

Conference on Research and Innovations in Science and Technology of Materials (CRISTMAS 2024)

Isotope shift in the stable tin anion with bound-bound electric dipole forbidden transition

M. Nichols, C. B. Adiels, J. Alnis, U. Berzins, A. Bondarev, A. Cinins, B.R. Escobedo, N.D. Gibson, A. James, D. Leimbach, D. Lu, P. Martini,
J.E. Navarro Navarrete, D. Perez Guerrero, R. Poulose, H.T. Schmidt, J. Snikeris, C.W. Walter, H.T. Zettergren, and D. Hanstorp
Manuscript in preparation, collaboration with Stockholm and Gothenburg

M.F. Nichols, J. Alnis, U. Berzinsh, A. Cinins, B.R. Escobedo, N.D. Gibson, A. James, J. Snikeris, D. Leimbach, D. Lu, P. Martini, J.E.
Navarette, R. Poulose, H.T. Schmidt, CW. Walter, and D. Hanstorp , State manipulations of negative ions during storage
Manuscript in preparation, collaboration with Stockholm and Gothenburg


https://doi.org/10.3390/nano15151141
https://doi.org/10.3390/nano15151141

Sadarbiba ar LU Lazercentra Prof. M. Auzina dimantu
magnetometru laboratoriju Dr. I. Fescenko (kvantu
iniciativa) un Prof. P. Ginzburg Telaviva

Ar NV centru magnetometru vizualizéts mazu magnétisku nanodalinu (10nm)
mageétiskais lauks, kuras atrodas apméram 1 mikrometru diametra vaterita
CaCO, picinu poras.

Vaterits ar nanodalinam no Prof. P. Ginzburga grupas Telaviva.
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r:},»ﬁ} nanomaterials m\b\l’y

Quantum Diamond Microscopy of Individual Vaterite
Microspheres Containing Magnetite Nanoparticles

Mona Jani *, Hani Barhum 23, Janis Alnis ("', Mohammad Attrash 23", Tamara Amro *, Nir Bar-Gill ®
Toms Salgals °(”, Pavel Ginzburg > and Ilja Fescenko ''*

S a d a rbib a Laser Center, Faculty of Science and Technology, University of Latvia, LV-1004 Riga, Latvia
Triangle Regional Research and Development Center, Kfar Qara 75231, Israel
Latvij as Kva ntu School of Electrical Engineering, Tel Aviv University, Ramat Aviv, Tel Aviv 69978, Israel
L. . Institute of Atomic Physics and Spectroscopy, Faculty of Science and Technology, University of Latvia,
Iniciativas ietvaros LV-1004 Riga, Latvia
5 The Racah Institute of Physics, The Hebrew University of Jerusalem, Jerusalem 91904, Israel
6 Institute of Telecommunications, Riga Technical University, LV-1048 Riga, Latvia
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Mikropilienu diamagnétiska levitacija
iespéjams |oti apals mikrorezonators

Neodima N42 magnéti

LU ASI labi izdodas ar tdeni.
Padoma ar glicerinu krasvielas
rodamina mikrolazers.

|




BIOPHOT projekts. Vad. A. Atvars.

Quantum optical frequency standard.
Blue laser stabilised to tellurium dimer Te,




LU ERA chair Prof. Bernard Foingt
Space Photonics, 2.5 MEUR

Asteroid observations with the 12th largest
telescope in the world. Baldone observatory.

LU Astronomijas Instituts

Sep25 - &
Less than a week left to register for the
workshop “Colours and Life in the
Universe" (20-23 November)!

Don’t miss it - learn more and register
here: https://www.erachair.lu.
Iv/jworkshop- 2025/workshop 2025]

;" Astronomy school Asteroid 10 km size

2025.11.20-24 ) :
Prof. Bernard Foingt moving against stars

ERAchair at the | 8 min exposures
University of Latvia §




Ekonomikas ministrs V. Valainis apmekléja
Latvijas Universitati 2025. g. 24. janvari.

Kvantu optikas laboratorija radijam optiskos Cipus.




Projektu pieteikumi

Nepartraukti skeneéjama vilna garuma diozZu lazera Toptica CTL iegade 1510-1630 nm skiedru
optikas diapazona, pétijumiem kvantu optika.
Mikrotik projektu konkurss LU fonds, pieskirti 40000 EUR. 36000 EUR + PVN.

1zp-2025/1-0294 Development of tantalum pentoxide photonics integrated circuits for advanced
applications
Noraidits. Zinatniska kvalitate: 4.5, ietekme 5, realizacija 4, summa 13.5 punkti.

Lielas ietekmes projekts LU Zinatniskas darbibas attistibas atbalstam
Tantala pentoksida integréetas fotonikas shému izstrade un uzlabosana
Sadarbiba ar RTU telekomunikaciju institatu

Lielas ietekmes projekts LU Zinatniskas darbibas attistibas atbalstam

Neinvazivas izopréna noteiksanas metodes izstrdade izelpd un gaisd, izmantojot infrasarkano
lazerspektroskopiju

Izpilditajs Dr. Phys. Gita Révaldes vadiba

Sadarbiba ar MDZF un Banku Augstskolu

Ingai Bricei apstiprindts postdoc (Postdoc 1.1.1.9/LZP/2/25/190)

Apstiprindts Osmoze Nr. 19-10.3/139., liguma gatavosana.



Konferences

Inga Brice, University of Latvia and Arvids Sedulis, Janis Alnis, University of Latvia and Riga Technical University
Exploring optoplasmonic doped whispering gallery mode microspheres
The 6th International Biennial Conference on Photonics Sciences and Space Research — Riga 2025, 22—-23 April 2025, Riga

Lase Milgrave, Janis Alnis. Lidzautors. Towards high Q integrated polymer ring rezonators
International Scientific Conference of the University of Latvia, poster presentation 2025.02.

Kristians Draguns, Janis Alnis, University of Latvia. Lidzautors. Tantalum pentoxide microring rezonators
The 6th International Biennial Conference on Photonics Sciences and Space Research — Riga 2025, 22—-23 April 2025, Riga

Uzstajos ar prezentaciju Janis Alnis, University of Latvia.
Levitation of WGM microspheres: optical, electrodynamic, magnetic
The 6th International Biennial Conference on Photonics Sciences and Space Research — Riga 2025, 22—-23 April 2025, Riga

Lidzautors prezentacijai - Design and Performance Analysis of a Fiber-based Ring Resonator for Telecommunication
Applications, Dilan Enrique Ortiz Blanco (Riga Technical University); Janis Alnis (University of Latvia); Janis Braunfelds (Riga
Technical University); Ints Murans (Riga Technical University); Ricards Kudojars (Riga Technical University); Vjaceslavs Bobrovs
(Riga Technical University); Toms Salgals (Riga Technical University);

PIERS 2025, Progress In Electromagnetics Research Symposium, November 5-9, 2025 Chiba, JAPAN

Piedalijos starptautiska konference “Big Data from Space” (“Lielie dati no kosmosa”, BiDS 2025) 29. sept-3.0kt.2025.
Piedalijos konferencé , Precizijas medicinas forums PMNET 2025” 9-10 Oktobris 2025.
Piedalijos Techritory Forum 2025. Oct. 22-23. Par kvantu atslégu generésanu, kriptografiju, mobiliem sakariem.

Piedalljos Dronu diena seminara 2025.gada 24.oktobri Droni.lv (Baltic Drone Group SIA), kas veltits tikai dronu nozarei un ar
to saistitam aktualitatem. No plkst. 9-17, MeZaparka Paviljons.

Piedalijos konferencé “Q-Ready 25: Kvantu-drosibas apvarsni” / "Q-Ready 25: Quantum-Safe Horizons”. 31.oktobrT Latvijas
Universitates Matematikas un informatikas instituta.

Piedalljos konferencé Quantum Information Processing, Jan.24-28, Riga,



Komandejumi

Stockholm University, Zviedrija.
11.05.2025. - 16.05.2025.

Veikt augstas izSkirtspéjas elektronu
piesaistes spektralos mérijjumus iridija
negativiem joniem, ar mérki iegut
apdzivotibas inversiju, piedaloties Prof.
Dag Hanstorp vadita eksperimenta ar
Double ElectroStatic lon Ring ExpEriment
(DESIREE Stockholm) iekartu.

Pétijuma nosaukums "Creating a
population inversion in a negative ion"
Uzdevums nodrosinat lazera vilna garuma
precizu kalibraciju.

Projekts: Negativo jonu lazeru
fotoatrausanas spektroskopija.

Minsteres Universitate, Vacija. Datumi:
16.-19.06.2025.

Merkis “Vizite Minsteres Universitates
Mikstas Nanozinatnes centra (The Center
for Soft Nanosciences) Prof. H. Zacharias
grupa. lepazisanas ar iekartam nelinearas
optikas pétijumiem. lekartu testésana.
Kontaktu dibinasana. Komandéjums sniedza
ieguldijumu projekta “Latvijas Universitates
ERA Chair astrofizika, instrumentu izstrade,
zemes tehnologiju sektora un kosmosa
fotonika” mérku sasniegsana.”




DESIREE: The Double ElectroStatic lon Ring
Stockholm University 2024.10. 2025.05.

Tin negative ion spectroscopy
From LV: U. Berzins, J. Alnis, A. Cinins, J. Snikeris

LZP projekts negativo jonu lazeru spektroskopija
U. Bérzins sadarbiba ar Prof. Dag Hanstorp - LU goda Dr.
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Tin negative ion affinity mesurement at DESIREE

The goal of this experiment is:
o Measure the isotope shift usingthe Sn'(*Ssz) & Sn(*Ds.) transition across
the entire stableregion (112-124)
o Determine the Sn+{*S.:) = Sn{?D.:) transition to higher precision
(currently is 6512.37(10) 1/cm Scheer et al. 1998)
The experimental scheme can be seen in Fig. 1
o First, both *D states will be depleted with the 1TkHz OPO at 1200 nm in
crossbeam geometry
o Next, the 1535 nm diode will be used in a two-photon scheme to
selectively re-excite to the ?Ds» state and to detach into a neutral state
that will be detected
o Sn-120 will be used as the reference Isotope due to abundance
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Fig. 1- Experimental scheme where 1 is the 1 kHz OPO set to a wavelength that will
detach both statesie 1200 nm and 2 is the 1535 nm diode used for the two-photon
detachment.

s Beam requirements:

o 30 keVion beam from SnO;
¢ Technical requirements:

o Connection of wavemeter
s Laserrequirements:

o 1kHz OPGin crossbeam

o 1535 nm diode in colinear

- Sn natural isotope
abuﬂdance

120 122 124

Electron affinity is the change in
energy of a neutral atom when an
electron is added to the atom to
form a negative ion.



Sadarbiba

Latvijas Kvantu iniciativas projekta partneri
Seviski, LU EZTF lazercentrs: Mona Jani, llja Fescenko.

RTU telekomunikaciju instittts: Toms Salgals.

LU EZTF Al: Aigars Atvars, Kalvis Salmins, ERA Chair Bernard
Foingt.

Fotonika-LV: Arnolds Ubelis.

CFl: Arturs Bundulis, Aivars Vembiris.

Telavivas universitate: Hani Barhom, Pavel Ginzburg.
Minsteres Universitate: Helmut Zacharias, Carsten Schuch.
Lundas Universitate: Andreas Mikkelsen.

Géteborgas Universitate: Dag Hanstorp.



Citas aktivitates

Vadiju ekskursijas LU EZTF ASI Kvantu optikas laboratorija, prezentéju pétijumus un aprikojumu:

2025.04 Taiwan delegation visit.

2025.06.05. Japan delegation visit. Japanas véstnieks Latvija Keio Universitates prezidents kohei Ito.
2025.11.26. Japanas Riken pétniecibas instittitu parstavis Eiropa Dr. Toshiyasu Ichioka.

2025.12. 6-7. Telavivas universitates pétnieku Hani Barhom un Pavel Ginzburg vizite. Veicam
kopigus merijumus.

2025.09.26. Veicu demonstracijas Zinatnes nakts pasakuma LU Jelgavas iela 3.

Veicu 1su ievadprezentaciju 1. kursa fizikas studentiem. Sniedzu personisku Interviju un ekskursiju
pa Kvantu optikas laboratoriju.

Piedalijos fizikas bakalaura studiju programmas nobeiguma darbu aizstavésanas komisija.

Vadiju skoleénu ZPD Jurmalas Valsts gimnazijas skolniekiem. Ralfs Aizupietis, Zahars Zinovjevs, Litija
jonu akumulatoru otrreizéja izmantosSana.

Atbalstiju Rigas skolénu pils Elektronikas un robotikas pulcinu ar elektronikas komponentém un
idejam. 2. aprili radiju eksperimentus ar saules energiju. https://www.rsp.lv/sadarbiba-ar-latviesu-
fiziki-lu-profesoru-vadoso-petnieku-kvantu-optikas-laboratorijas-vaditaju-jani-alni/

Apmekleju Robotikas un elektronikas dienu RTU 10. maija. Klausijos Letera vaditaja Normunda
Berga prezentaciju par dronu uznémumiem LV.

Apmekléju SIA Vizulo, kas razo LED apgaismojumu, Letera organizéta vizité 8. Oktobri, lai iepazitos
ar tehnologijam un sadarbibas iespéjam.

Apmekleju izstadi Tech Industry, Kipsala. 29. nov. Pieversu uzmanibu darbagaldiem kas ar lazeru
palidzibu griez un metina metalus.
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Zinatnieku nakti demonstreju Wilsona miglas
kameru, kura vizualize dabisko radiaciju
un SIA SAF-Tehnika izstradato jauno radona
sensoru, kuru laipni uzdavinaja testésanai.

Watercooled four Peltier cloud chamber. Part 5.

a Amazon.com

SAF Aranet Radon Detector



Citas aktivitates

Sagatavotas un novaditas lekcijas fizikas magistratiras studentiem metakursa
Quantum Optical Technologies 6 lekcijas 0.5 kreditpunkti, kontroldarbs, eksamens.

Doktora darbu térmas vaditajs Lasei Milgravei un Kristianam Dragunam.

Pecdoktorantei Ingai Bricei tema Optoplazmonisku dopétu Cukstu galerijas modu
rezonatoru izstrade.

llgtermina Saistibas:

LZA Istenais loceklis, piedali$anas seminaros un sapulcés.

Piedalos LU EZTF vadibas sapulcés un zinatniskos seminaros.
Piedalos Fotonika-LV vadibas sapulcés un zinatniskos seminaros.
Piedalos Latvijas Kvantu Iniciativas projekta organizétajos seminaros.

2026. Plans rakstit Twinning Horizon Europe projektu ar CFl un Vaciju.



