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RAPORT STIINTIFIC FINAL

n perioada ianuarie 2021 - decembrie 2023 directorul de proiect impreund cu echipa format3
din 4 membri a implementat Tnh cadrul INSTITUTULUI NATIONAL DE CERCETARE-DEZVOLTARE PENTRU
FIZICA SI INGINERIE NUCLEARA "HORIA HULUBEI" - IFIN — HH, proiectul de cercetare intitulat “O nou3

”

paradigma in sinteza ghidurilor de unda cu aplicatii in nanotehnologie
Proiectul a avut urmatoarele doua obiective:

O1: primul a fost de a avansa cunoasterea stiintifica a proceselor de interactiune ce au loc intre
defectele preexistente in KTaOs (create in urma iradierii cu Au la 2 MeV) si puterea de stopare
electronica a ionilor de energie medie.

02: al doilea obiectiv a fost determinarea proprietatilor optice ale ghidurile de unda optice create in
KTaOs.

Primul obiectiv a fost divizatin  doua etape:

e Prima etapa (lanuarie — Decembrie 2021): Investigarea procesele de interactie ce au
loc intre defectele preexistente in KTaO3 (create in urma iradierii cu ioni grei) si
pierderea de energie electronicd  (Se) a ionilor de energie medie (Partea |).

e A doua etapa (lanuarie — Decembrie 2022): Investigarea procesele de interactie ce au
loc intre defectele preexistente in KTaO3 (create in urma iradierii cu ioni grei) si
pierderea de energie electronicd  (S.) a ionilor de energie medie (Partea ).

Cel de-al doilea obiectiv a fost realizat in cadrul celei de-a treia etape (lanuarie — Decembrie 2023):
Determinarea proprietdtilor optice ale ghidurile de undd optice create in KTaO:s.

Indicatori de rezultat pentru proiectul PCE 50/2021

® Articole publicate in reviste indexate ISI:

1. G. Velisa, E. Zarkadoula, D. lancu, M.D. Mihai, C. Grygiel, I. Monnet, B. Kombaiah, Y. Zhang, W.J.
Weber, Near-surface modification of defective KTaOj3 by ionizing ion irradiation, J. Phys. D: Appl.
Phys. 54 (2021) 375302 (13pp). https://doi.org/10.1088/1361-6463/ac0b11. IF = 3.207

2. G. Velisa, R.F. Andrei, I. Burducea, A. Enciu, D. lancu, D.A. Mirea, A. Spiridon, M. Straticiuc, Joint
research activities at the 3 MV Tandetron™ from IFIN-HH, Eur. Phys. J. Plus 136 (2021) 1171.
https://doi.org/10.1140/epjp/s13360-021-02156-7. IF = 3.911

3. I.Bu rducea, G. Velisa, M. Straticiuc, D.G. Ghita, 14" European conference on accelerators in
applied research and technology, Nucl. Instr. Meth. B 541 (2023) 314-321. . IF = 1.3.
https://doi.org/10.1016/j.nimb.2023.05.069

4. M.D. Mihai, D. lancu, E. Zarkadoula, R.A. Florin, Y. Tong, Y. Zhang, W.J. Weber, G. Velisa, Athermal
annealing of pre-existing defects in crystalline silicon, Acta Materialia 261 (2023) 119379. IF=9.4
https://doi.org/10.1016/j.actamat.2023.119379
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5. D.lancuy, E. Zarkadoula, M.D. Mihai, C. Burducea, |. Burducea, M. Straticiuc, Y. Zhang, W. J. Weber,
G. Velisa, Revealing two-stage phase transition process in defective KTaOs; under inelastic
interactions, Scr. Mater. 222 (2023) 11503. https://doi.orq/10.1016/j.scriptamat.2022.115032
IF=6.3

in total, cele 5 articole ISl au un factor de impact cumulat de 24.11.

e Articole in curs de elaborare:

G. Velisa, et al., Precursory stage of damage production before the onset of damage annealing
process in defective KTaO3 under intermediate energy ion irradiation, va fi trimis catre Acta
Materialia IF=9.4

e Participari conferinte internationale:

1. G. Velisa, E. Zarkadoula, D. lancu, M.D. Mihai, C. Grygiel, I. Monnet, B. Kombaiah, Y. Zhang, W.
J. Weber, Response of defective KTaOs to ionizing ion irradiation (prezentare orala), Applied Nuclear
Physics Conference 2021. https://www.anpc2021.cz/AMCA-
ANPC2020/media/system/program/ANPC-program FINAL.pdf

2. G. Velisa, D. lancu, E. Zarkadoula, M.-D. Mihai,Y. Zhang, W.J. Weber, Revealing the onset of

unprecedented transition from synergistic to competitive effect in defective KTaOs; (prezentare orald
), 22" INTERNATIONAL CONFERENCE ON ION BEAM MODIFICATION OF MATERIALS Lisbon, 10— 15 July

2022. http://www.ctn.tecnico.ulisboa.pt/IBMM-2022/BO0K%200F%20ABSTRACTS%20-
%201BMM2022 FINALv2.pdf
3. M.-D. Mihai, D. lancu, C. Burducea, |. Burducea, M. Straticiuc, E. Zarkadoula,Y. Zhang, W.J.

Weber, G. Velisa, lonization-induced transition from synergistic to competitive effect in defective
KTaOs; (prezentare orald ), 14" European Conference on Accelerators in Applied Research and
Technology (ECAART14) will be held between 17th and 23rd of July, 2022 in Sibiu, Romania.
https://indico.nipne.ro/event/160/timetable/#20220721

4, G. Velisa, D. lancu, E. Zarkadoula, M.-D. Mihai,Y. Zhang, W.J. Weber, Response of defective
KTaO; to inelastic interactions of ions, 26™ International Conference on the Application of
Accelerators in Research & Industry and 53™ Symposium of Northeastern Accelerator Personnel,
October 30 to November 3, 2022 Hilton Embassy Suites in Denton, Texas, USA (lectie invitatd ).
https://caari-sneap.com/sites/caari-sneap.com/files/document/caari-sneap-2022-v221030c.pdf

5. G. Velisa, et al., Comparison of synergistic and competitive effects in defective KTaO; (invited
talk), 21 International Conference on Radiation Effects in Insulators, September 1-9 2023, Fukuoka,
Japonia. https://rei21.kyushu-u.ac.jp/speakers.html

6. G. Velisa, et al., Radiation effects studies at the 3 MV Tandetron of IFIN-HH (invited talk),
International Symposium on Advanced Materials for Extreme Environments, August 18-22 2023,
Beijing, China.

7. D. lancy, et al., Sequential dual ion beam irradiation effects on KTaOs (poster), International
Conference on Radiation Applications, International Symposium on Advanced Materials for Extreme
Environments, April 28 to May 2 2023, Anavyssos, Grecia.
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In cadrul acestui proiect, pind in prezent , s-au realizat urmatoarele:

1) s-a pus la punct un procedeu de experimental pentru intelegerea proceselor proceselor de
imprastiere inelasticd (excitari, ionizari) ce au loc intre defectele preexistente in KTaOs
(echivalentul defectelor de implantare) si pierderea de energie electronica (Se) a ionilor de
energie medie, fiind ulterior aplicat cu succes si in cazul altor semiconductor;
https://doi.org/10.1016/j.actamat.2023.119379

2) au fost puse astfel in evidenta existenta, atat a efectului de recristalizare atermica responsabil
de anihilarea defectelor, cat si a efectului sinergistic responsabil pentru crearea de nano-

canale, Tn KTaOs; https://doi.org/10.1016/j.scriptamat.2022.115032

3) s-a pus la punct o metoda pentru controlul dimensiunilor nano-canalelor prin ajustarea
nivelul de dezordine preexistent si valorea Se; https://doi.org/10.1088/1361-6463/acOb11

4) metodele prezentate la punctele 2 si 3 ofera un control selectiv al proceselor induse de Se
permitdnd dezvoltarea unei o noi strategii de personalizare/modelare a proprietatilor si

functionalitatilor acestui oxid complex, ce este vital in aplicatiile electronice si spintronice;

5) s-a determinat proprietatilor optice ale ghidurile de unda optice create in KTaOa.

In cadrul etapelor de desfasurare ale proiectului au fost realizate toate activitatile propuse si au
fost atinse obiectivele avute in vedere. De asemenea, toti indicatorii de realizare asumati au fost

realizati.
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