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8:30 - 9:00 - inregistrarea participatilor (Hol Sala L1)
9:00 - 9:10 - Festivitatea de deschidere a lucrarilor conferintei (Sala L1)

Conferinta invitata (Sala L1)
Moderator: Catalin Agheorghiesei

9:10 - 9:40 Modelling the behaviour of spin-crossover molecular magnets, Cristian Enachescu

Conferinte plenare (Sala L1)
Moderatori: Cristian Enachescu, Catalin Agheorghiesei

9:40 - 9:55 Evolutia stelelor, Beatrice-Andreea Dumitriu, Citdlin Angheluti (OE1)
9:55-10:15 indrézneste sa experimentezi/Dare to experiment science, Andrei-Adrian Domocos,

Toana Anca Vicol, Mihaela Diana Mihalciuc, Monica Stefania Ciuraru, Diana Mocanu, Tonut
Topala (OE2)

10:15 - 10:40 Pauza de cafea. Pozi de grup.

10:40 - 10:55 Influenta regimului de functionare al descircérii magnetron asupra ratei de depunere,
Gabriel Andrisan, Vasile Tiron, Alina Silvia Chiper (O1)

10:55 - 11:10 Design of porous ceramics by using biomass material "luffa sponge" to study
dielectric and piezoelectric properties. Mariam Osman, Nadejda Horchidan, Cristina E. Ciomaga,
Liliana Mitoseriu (02)

11:10 — 11:25 Theoretical and Experimental Study of Gold Nanoparticles Stabilized in Cysteamine
for Biomedical Applications, Anda Les, Daniela Pricop, Dorina Creanga (O3)

11:25 - 11:40 Studiul efectului indus de proteinele serice asupra detectiei acizilor nucleici tumorali,
Adina-Georgiana Cimpanu, Tudor Luchian (O4)

11:40 - 11:55 Recuperarea pacientului cu parapareza spasticd operata, Elena-Gabriela Croitor,
Cristiana Elena Zaharia, Iustina Condurache (O5)

11:55 - 12:10 Misgcarea particulelor incarcate electric in spatiul-timp al unei gauri negre in
electrodinamica neliniard de tip power-Maxwell, Marina Aura Dariescu, Vitalie Lungu (06)
12:10 - 12:25 Analiza Stelelor Relativiste, Rares-Andrei Barcan, Iordana Asgtefanoaei (O7)

12:25 - 12:40 Modelarea caldurii in hipertermia magnetica, Mihai Buta, Paul Gavriloaea, Cristian
Enachescu, Laurentiu Stoleriu (O8)
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12:40 - 12:55 Utilizarea ferofluidelor in medicina, Monica Viorica Moisiuc, Iordana Astefanoaei
(09)

Sesiunea de postere (Hol Sala L1)
13:00-14:30

Moderatori: Violeta Georgescu, Mihai Toma, lonut Topald, Cristian Baban, Ioan Dumitru

14:30-14:40 inchiderea conferintei
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Sectiunile conferintei sunt:

- Didactica Preuniversitara (DPU) / Cercuri ale elevilor (CE)

- Didacticd Universitara (DU) / Cercuri studentesti (CS)
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Rezumate

Prezentari orale

Modelling the behaviour of spin-crossover molecular magnets

Cristian Endchescu!

!Facultatea de Fizicd, Universitatea "Alexandru loan Cuza”, lagi, Romania

Spin crossover (SC) molecular magnets, extensively studied due to their potential applications in thermal and pressure sensors,
optical displays, actuators or in data storage, are inorganic compounds commutable between two states with different optical,
volume, magnetic and vibrational properties: the low spin state (LS) and the high spin state (HS). The commutation between the
states can be triggered by temperature, pressure, light irradiation or magnetic field. We have used the mechano-elastic model, based
on the idea that the difference of molecular volumes between the two states is at the origin of elastic interactions [1], in order to
discuss recent experimental data in spin crossover materials, such the elastic step after photoexcitation, the thermal behavior of the
SC nanoparticles on a surface [2], or the same state molecules cluster formation. The simulations were performed for open
boundaries 2D and 3D samples, composed of individual molecules linked by springs, which stand for elastic interactions, and the
evolution of the system has beenfollowed by Monte-Carlo or Molecular Dynamics approaches..

[1] C. Enachescu, L. Stoleriu et al., Phys. Rev. B, 95, 224107 (2017), Phys. Rev. B, 96, 614105 (2017), Phys. Rev. B 107, 014304
(2023)

[2] R. Bertoni, M. Lorenc, L. Stoleriu, C. Enachescu, et al., Nature Mat, 15, 606 (2016)
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CE-O1

Evolutia stelelor

Beatrice-Andreea Dumitriu', Catalin Angheluta®

!clasa a 9-a, Colegiul National "Gheorghe Rosca Codreanu", Barlad, Romdnia
“profesor indrumator , Colegiul National , Barlad, Roménia

Lucrarea descrie procesele prin care trec stelele, de la nagterea si pand la moartea acestora. Este prezentat modul in care
dimensiunea stelei influenteaza evolutia sa. Stelele sunt corpuri ceresti formate din gaz, care emit radiatii sub forma de céldura si
lumina. Sunt alcatuite predominant din Hidrogen si Heliu, elemente care fuzioneaza in interiorul stelei. Acestea se formeaza pe
parcursul a 10-15 milioane de ani, in nori de gaz i praf numiti nebuloase. Sub actiunea propriei gravitatii, regiuni din nebuloasa
incep sa colapseze, astfel dand nastere protostelelor. Atunci cand densitatea devine suficienta pentru ca fuziunea nucleara sa aiba
loc, protosteaua trece la stadiul de stea. In interiorul unei stele stabile existd o stare de echilibru hidrostatic. Exteriorul stelei este
atras catre centrul acesteia de forta gravitationald, iar radiatia emisa de fuziunea termonucleara ce are loc in interiorul nucleului
stelei impinge spre exterior. Astfel, cele doud forte se contrabalanseazi si steaua rimane stabild. Atunci cind o stea de dimensiuni
mici ramane fara hidrogen in nucleu, starea de echilibru hidrostatic se pierde si steaua incepe si se contracte. Atunci, temperatura
creste si fuziunea incepe si aibd loc intre atomii de heliu. Acest proces determind straturile exterioare si se mareasci i sa scada in
temperatura, formandu-se o giganta rogie. La moartea acesteia, din nucleu se obtine o pitica alba, in jurul careia se formeaza, din
straturile exterioare, o nebuloasd planetard. In cazul stelelor masive, acestea pot fuziona si elemente mai grele. Fuziunea nucleara se
opreste atunci cand se ajunge la fier, deoarece energia necesara pentru fuzionarea acestuia este mai mare decéit cea degajatd de
fuziune. Din cauza dezechilibrului de forte, steaua colapseazi si are loc fenomenul de supernova. in urma acestuia poate rezulta fie o

stea neutronicd, fie o gaura neagri, in functie de masa stelei.

https://ro.wikipedia.org/wiki/Stea https://www.shtiu.ro/ce-sunt-stelele-cum-s-au-format-stelele-26130.html
https://en.wikipedia.org/wiki/Nuclear_fusion https://www.youtube.com/watch?v=g-szkabhXQQ&ab_channel=MichelvanBiezen

CE-02

indrﬁzne§te si experimentezi/Dare to experiment science

Andrei-Adrian Domocos', Ioana Anca Vicol?, Mihaela Diana Mihalciuc', Monica $tefania Ciuraru*, Diana Mocanu?, Tonut Topala'

!Fizica, Universitatea "Alexandru Ioan Cu:
*Filosofie si Stiinte Social Politice, Universitatea "Alexandru loan Cuza, lagi, Roménia
SFacultate de Agriculturd, Universitatea de Stiintele Vietii , lagi, Romdnia

*Facult de M demia de Studii E ice, B sti, Romania

Pornind de la o idee cu multa implicare, dar si din pasiunea pentru stiinta, am dat nastere proiectului fndrézne§te s
experimentezi. Proiectul nostru este pus in aplicare prin sprijinul financiar acordat de Centrul European de Solidaritate, avand drept
obiectiv principal: cresterea popularitatii stiintei in randul elevilor care provin din mediul rural. Partile dificile pe care le-am
intimpinat de la inceput pana in prezent sunt: pedagogia elevilor si studentilor, dar si curiozitatea nedescoperita inca. Aceste fapte s-

au dovedit a fi lucruri la care mai avem de slefuit, in contextul interactiunii dintre aceste elemente. in continuare, vom prezenta

metode folosite, provocarile cele mai mari gi binenteles rezultatele acestui proiect aflat in derulare.
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CS-01
Influenta regimului de functionare al descircarii magnetron asupra ratei de depunere
Gabriel Andrigan', Vasile Tiron', Alina Silvia Chiper!
!Facultatea de Fizicd, Universitatea ,, Alexandru loan Cuza", Iagi, Romdnia

Descarcarea magnetron reprezintd o metod tehnologica consacrat in industria constructoare de magini, pentru depunerea straturilor
subtiri de carbon diamantat pe unele parti componente ale motoarelor cu ardere internd cu scopul de a creste rezistenta la uzurd
mecanica. Necesitatea continua de a cregte eficienta motoarelor determind nenumarate studii privind imbunatatirea proprietatilor
straturilor depuse [1]. Totodatd, se urmareste cresterea ratei de depunere a straturilor subtiri cu scopul cresterii productivitatii, fara
consum suplimentar de energie [2].

Studiul constd in compararea a patru regimuri de functionare ale descarcarii magnetron, in geometrie circular-plan, produsa in
argon la presiune variabila (0.5-2 Pa), cu scopul de a identifica modul cel mai eficient de alimentare al descarcarii magnetron. Cele
patru moduri de alimentare ale descércdrii magnetron, folosite in depunerea de straturi subtiri de carbon diamantat, sunt: curent
continuu (C.C.), radio frecventd (RF), impulsuri monopolare de mare putere (IMMP) — cunoscut in literatura de specialitate ca
HiPIMS ( High Power Impulse Magnetron Sputtering ) si impulsuri bipolare de mare putere (IBMP).

Studiul a vizat, de asemenea, influenta presiunii gazului de lucru (p), precum si a puterii electrice medie (P), asupra ratei de
depunere (R) si a raportului R/P, in vederea obtinerii ratei maxime de depunere cu consum minim de energie. Analizdnd comparativ
raportul R/P, s-a obtinut: (R/P)IMMP > (R/P)IBMP ~ (R/P)CC > (R/P)RF . in plus, rezultatele experimentale au aratat ci presiunea
scazutd a gazului de lucru faciliteaza cregterea semnificativa a raportului R/P.

in concluzie, raportul R/P este maxim pentru descarcarea magnetron in regim IMMP (1.05%107 Als*w) | la presiunea de 0.5 Pa), la
polul opus fiind regimul RF ( 1.1*107 A/(S*W) , la presiunea de 2 Pa). Totodatd, pentru modul cel mai eficient al descarcarii
(regimul IMMP), la presiuni mici (0.5 Pa), raportul R/P este maxim pentru valori sczute ale puterii (~53W), in timp ce la presiuni
mari (2 Pa), valoarea sa maximi se obtine pentru valori ridicate ale puterii (~90W).

[1] F. Ferreira, A. Aijaz, T. Kubart, A. Cavaleiro, J. Oliveira, Surface & Coatings Technology 336 (2018) 92-98. [2] U. Helmersson,
M. Lattemann, J. Béhlmark, A.P. Ehiasarian, J.T. Gudmundsson, Thin Solid Films 513 (2006)1-24.

CS-02
Design of porous ceramics by using biomass material "luffa sponge" to study dielectric and piezoelectric
properties.

Mariam Osman', Nadejda Horchidan?, Cristina E. Ciomaga 2, Liliana Mitoseriu '

!Dielectrics, Ferroelectrics & Multiferroics Group, Faculty of Physics, Al. I. Cuza University of lasi, Carol 1, 700506, lagi, Romania
2Department of Exact and Natural Sciences, Institute of Interdisciplinary Research, Al. I. Cuza University of lasi, Carol 1, 700506, lagi, Romania

Due to the low cost, wide availability, and sustainability of biomass, three-dimensional (3D) porous materials made from
biomass have recently become more intriguing as prospective for piezoelectric energy harvesting applications. Porous piezoelectric
Ba0.85Ca0.15Ti0.90Zr0.1003 (BCTZ) ceramics have been produced by using luffa cylindrical fibers (LCF) as sacrificial templates.
The Luffa fibers are obtained from luffa sponge which is a natural plant-based material that can be used as a template for producing
porous ceramics. The advantage of using luffa fibers is that the fiber’s present micro and macro size (with a diameter of 100-400
um). The BCTZ calcinated powder was mixed with luffa fibers (in different weight ratios between 10-50%LCF), were uniaxially
pressed, and then were subject to a thermal treatment at 1500°C/2h in order to obtain ceramics with different degrees of porosity.
The advantage of the used method was the attainment of porous ceramics with high pore interconnectivity with acceptable
piezoelectric properties. The produced BCTZ ceramics were subjected to structural, microstructural, and functional properties
(dielectric, ferroelectric, and piezoelectric). The investigated ceramics present a maximum permittivity that decreases with
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increasing porosity level, from around 12000 (dense ceramic with 1% porosity) down to 1800 (ceramic with 20% density), and a
shift and decrease of Curie temperature from 97°C to 80°C due to the possible structural and strain modifications. The dense BCTZ
ceramic present a high-value piezoelectric coefficient (d33=500pC/N), and with increased porosity in the ceramic samples the
piezoelectric response shows a decreasing value up to 370pC/N. Therefore, by using a Luffa sponge as a template for producing
porous ceramics is a relatively simple and low-cost method for creating highly porous ceramic structures. It has potential
applications in a variety of fields, including catalysis, filtration, and energy harvesting.

Acknowledgment: This work was supported by a grant of the Romanian Ministry of Education and Research, CNCS — UEFISCDI,
project no PN-III-P4-ID-PCE-2020-1988, within PNCDI III.

CS-03

Theoretical and Experimental Study of Gold Nanoparticles Stabilized in Cysteamine for Biomedical Applications
Anda Les!, Daniela Pricop?, Dorina Creanga'

!Faculty of Physics, Alexandru loan Cuza University, lasi, Romania
2Faculty of Physics, Atmosphere Optics, Spectroscopy and Laser Laboratory, Alexandru loan Cuza University, lasi, lasi

Gold nanoparticles synthesis and functionalization with explicit properties due to their physical sizes and chemical constituents
represents a major challenge in different biomedical fields like drug delivery, biosensing, photothermal and photodynamic therapy.
In this study we have achieved gold nanoparticles with average size of ~ 20 nm, that were capped with cysteamine, an aminothiol
molecule recognized for its usefulness in treating nephropathic cystinosis as well as for its chemical radioprotective activity. The
nucleophilic behavior of thiol group from cysteamine could be deduced from the values of the basic quantum chemical descriptors
achieved after DFT (Density Function Theory) calculation within Spartan software. Experimentally, the rough UV-vis absorption
spectrum, showing LSPR (localized surface plasmon resonance) band at ~ 523 nm was followed by Dark Field and Atomic Force
Microscopy imaging to deduce the mean diameter. Structural analysis was achieved through X-ray Diffraction examination that
confirmed the presence of good crystalline nanostructures. Further analysis, namely DLS (Dynamic Light Scattering) and TEM
(Transmission Electron Microscopy) are planned for this study together with a biotoxicity test that could highlight the effect of
capped gold nanoparticles on vegetation.

Elahi N., Kamali M., & Baghersad M. H. Recent biomedical applications of gold nanoparticles: A review. Talanta. 2018; 184, 537—
556

CS-04
Studiul efectului indus de proteinele serice asupra detectiei acizilor nucleici tumorali
Adina-Georgiana Cimpanu', Tudor Luchian'
!Facultatea de Fizicd, Universitatea ,, Alexandru loan Cuza”, lagi, Romania

Un instrument utilizat in tehnica de analizd la nivel de singurd moleculd a unor molecule biologice de interes (ex: ADN), este
nanoporul proteic, care prezintd avantaje considerabile, precum: utilizarea unor cantitati reduse de substantd biologicd, analiza in
timp real si costuri reduse. [1]

O aplicatie fundamentala a acestei metode de studiu este detectia ADN-ului cu rol de precursor tumoral. Datorita dimensiunilor mult
mai mari fatd de cele ale nanoporului si a fragmentului monocatenar de ADN, BSA-ul poate obtura partial nanoporul, fapt ce ar
putea modifica rata de detectie a semnalelor date de translocarea ADN-ului. in plus, molecula de BSA are sarcina electrica negativa,
ceea ce duce la interactiunea sa cu nanoporul in aceleagi conditii folosite pentru detectia moleculelor de ADN, conducind la
aparitia unor semnale parazite suplimentare ce ar ingreuna identificarea moleculelor de ADN. in experimentele realizate am studiat
efectele induse de existenta moleculelor de albumind asupra sistemului de detectie. in apertura unui film ce separa doud
compartimente umplute cu solutie electrofiziologica, am utilizat a-hemolizind (a-HL) pe post de nanosenzor biologic, care s-a
autoansamblat la nivelul unui bistrat lipidic creat prin metoda Montal-Muller. Urmatoarea etapd a constat in addugarea a unor
concentratii diferite, mai intai de solutie de ADN-tumoral si apoi, solutie de BSA (albumina serica). Cu ajutorul unor electrozi
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imersati in cuve, am fnregistrat fluctuatii ale curentului ionic rezultate in urma interactiunii dintre porul nanoscopic si ADN, in
absenta, si ulterior in prezenta albuminei.

Investigarea semnalelor specifice date de ADN fin sistemul de detectie au permis determinarea frecventei interactiunilor care au
aratat ca BSA-ul in proba de studiu nu a influentat capacitatea de detectie a peptidei hemolitice cu rol de nanosenzor. De asemenea,
tehnica de lucru a premis masurarea volumului ocupat de ADN in interiorul nanoporului. Drept urmare, putem considera metoda
aplicata ca un potential mijloc de diganosticare clinica.

[1IN. Varongchayakul, J. Song, A. Meller, si M. W. Grinstaft, ,,Single-molecule protein sensing in a nanopore: a tutorial”’, Chem.
Soc. Rev., vol. 47, nr. 23, pp. 8512-8524, 2018, doi: 10.1039/C8CS00106E.

CS-05

Recuperarea pacientului cu paraparezi spastici operati

Elena-Gabriela Croitor', Cristiana Elena Zaharia?, Tustina Asis.Univ.Drd. Condurache?

!Facultatea de Fizica , Universitatea Alexandru loan Cuza lasi, IASI, Romania
?Facultatea de de Bioinginerie Medicald, Uni i de Medicina si Farmacie "Grigore T. Popa " lasi, IASI, Romania

Parapareza spastica este o afectiune neurologicd caracterizata prin paraplegie adica paralizia membrelor inferioare. Apare ca
urmare a lezarii maduvei spindrii, determinand paralizia membrelor inferioare dar si tulburéri sfincteriene sau de sensibilitate.
Materiale si metoda: In cadrul lucrarii a fost analizatd o pacienta diagnosticata cu parapareza spastica la varsta de 2 ani, pe parcurs
fiind supusda mai multor interventii chirurgicale (tenotomii). De asemenea, pacienta i-au fost aplicate i diverse fixatoare externe.
Pacienta a fost evaluatd functional post-operator, pe parcursul programului de recuperare si la finalul acestuia. Rezultate: Pe
parcursul programului de recuperare s-a putut observa un progres si o buna evolutie a pacientei. Astfel, pacienta a respectat
programul kinetic stabilit initial de kinetoterapeut si de asemenea, s-a putut observa cregterea mobilitatii articulatiilor dar si a fortei
musculare. Concluzii: Programul kinetoterapeutic conceput trebuie si fie precedat de o evaluare corespunzitoare si trebuie si

cuprinda tehnici adaptate posibilitatilor pacientului. O conditie esentiald este reprezentatd de o bund colaborare pacient-
kinetoterapeut-chirurg ortoped, astfel putand fi evitate complicatiile si recidivele.

CS-06
Migcarea particulelor inciircate electric in spatiul-timp al unei giuri negre in electrodinamica neliniari de tip
power-Maxwell

Marina Aura Dariescu', Vitalie Lungu'

!Departamentul de Fizica, Universii loan Cuza, lasi, Romania

Este cunoscut faptul ca Universul se afla intr-o expansiune acceleratd care este cauzata de energia intunecata ce se comporta ca
o gravitatie repulsiva. Natura energiei intunecate nu este inca cunoscuta. In ultimii ani, s-au elaborat mai multe modele cosmologice
in care fluidul ce modeleazd dark energy are presiune negativa, unul dintre cele mai promitatoare fiind cel bazat pe chintesenta.
Aceasta este de fapt un camp scalar variabil in timp cuplat la gravitatie. in 2003, Kiselev V. a obtinut o solutie ce descrie o gaura
neagra Schwarzschild inconjurata de chintesentd care este tratatd ca un fluid anisotropic cu presiune negativa. in lucrarea de fata,
aratim ca solutia Kiselev poate fi obtinuta din ecuatiile Einstein cuplate la electrodinamica neliniard. Geometria Kiselev vine astfel
ca o solutie exacta a electrodinamicii power-Maxwell folosind un anstatz electric sau magnetic. Geometria gaurii negre se schimba
datorita chintesentei, pe langa orizontul evenimentelor mai apare §i un orizont cosmologic. Studiul particulelor test in jurul gaurilor
negre are un loc important in cercetare. in lucrarea de fatd, am studiat migcarea particulelor incarcate electric punand in evidenta
efectul campurilor electromagnetice neliniare. De asemenea, am investigat existenta orbitelor circulare gi am discutat stabilitatea lor.

1
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Kiselev V.V.(2003).Quintessence and black holes. Classical and Quantum Gravity,20(6),1187-1197. Dariescu M.-A.,Dariescu
C.,Lungu V.& Stelea C.(2022). Kiselev solution in power-Maxwell Electrodynamics.Physical ReviewD,106(6),064017

CS-07

Analiza Stelelor Relativiste

Rares-Andrei Barcan'!, Iordana Agtefanoaei®!

!Physics, Alexandru Toan Cuza University, lasi, Romania

Odati cu progresul tehnologic, calcularea ecuatiilor lui Einstein devine mai accesibila datoritd aparitiei supercomputerelor si a
noilor software-uri de modelare. in acest scop, lucrarea de fata prezinta in maniera generald, a ceea ce numim stele relativiste. Astfel
ne vom axa pe caracterizarea anumitor etape precum evolutia, echilibrul si instabilitatea relativista, prin intermediul unor calcule
numerice $i a unor modele matematice simulate in python. Toate acestea fiind spuse, lucrarea de fatd nu este conceputa ca un tratat
de relativitate generald sau de cosmologie, din moment ce multe dintre acestea se regasesc deja in literatura de specialitate, insa, ar fi
fost imposibil sa trecem cu vederea relativitatea generald, doarece, efectele relativiste sunt predominante in cazul acestor tipuri de
stele. Chiar si aga, in analiza de fatd nu am omis si descrierea utilizarea modelul clasic, in scopul de a face o comparatie intre
rezultatele obtinute sau prezise prin ambele metode. Dupa cum vom vedea, in modelul clasic instabilitatea nu poate fi atat de bine
prezis, iar graficele M = f(R), M,R = f(¢) vor prezenta valori ce nu corespund cu observatiile. Pe de alta parte, mecanica clasica
exclude estimarea productiei de energie ca urmare a absorbtiei de materie din discul de acretie din jurul stelelor compacte, ceea ce
reprezintd o greseald majord, ce poate fi corectatd doar prin introducerea teoriei relativitatii speciale. Cuvinte cheie: relativitatea
generala, stele relativiste, modelul relativist, modelare

CS-08

Modelarea cildurii in hipertermia magnetica

Mihai Buta', Paul Gavriloaea?, Cristian Enachescu', Laurentiu Stoleriu'

!Physics, University , lasi, Romania
2Nanomagnetism and Magnetization Processes Group, Materials Science Institute of Madrid, Madrid, Spain

Hipertermia magnetica reprezinta o metoda alternativa de tratare a cancerului, fiind la momentul actual utilizata in tratamente
complementare $i teste clinice. Aceasta are la baza gradul mai mare de sensibilitate al celulelor canceroase la variatiile de
temperatura din corpul uman; existand astfel un prag optim pentru tesuturile sanatoase dar distructiv pentru tumori. Caldura necesara
procesului este produsd cu ajutorul nanoparticulelor feromagnetice, fiind produsd ca urmare a interactiunii dintre magnetizatia
proprie a particulelor i cdimpul magnetic extern oscilant. in acest studiu vom simula comportamentul unei singure particule intr-un
camp magnetic variabil prin implementarea ecuatiei Landau-Lifschitz-Gilbert. Se va studia comportamentul magnetic i termic al
acesteia pentru o serie larga de parametrii, in vederea obtinerii unor conditii optime de producere a caldurii
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CS-09
Utilizarea ferofluidelor in medicina
Monica Viorica Moisiuc', lordana Agtefanoaei'
Facull de Fizica, Universii Ioan Cuza, lagi, Romania

Ferofluidele utilizate in medicina sunt suspensii coloidale alcatuite din nanoparticule magnetice de dimensiuni foarte mici (10 +
30 nm) si un lichid purtétor adecvat (apa). Acestea au importante aplicatii: i) in dezvoltarea unor biosenzori, ii) in diferite terapii
pentru vindecarea cancerului si iii) in imagistica medicald. Aceastd lucrare sintetizeazd céteva caracteristici esentiale ale
ferofluidelor pentru medicina. Astfel, sunt discutate cele trei componente principale ale acestora, precum: compusul ferromagnetic
(nanoparticulele magnetice), agentul tensioactiv si lichidul purtitor. Apoi, sunt prezentate pe scurt, metodele de sintezd a
ferofluidelor, care sunt stréns legate de modalitatile de obtinere a unor particule magnetice de dimensiuni mici. Cele mai utilizate
metode de sintezd sunt: metoda macinarii coloidale, metoda coprecipitdrii i metoda descompunerii termice. Ferofluidele sunt
apreciate in industria biomedicald pentru calititile lor distinctive, cum ar fi bioafinitatea, citocompatibilitatea, dimensiunea
compacta, superparamagnetismul i raspunsul rapid la campurile magnetice. in partea a doua a lucririi, se prezintd printr-un calcul
analitic, raspunsul termic al unui esut tumoral incilzit prin intermediul unor nanoparticule intr-un cdmp electromagnetic de inalta
frecventd. A fost analizata evolutia spatio-temporald a temperaturii in corelatie cu fractia volumica pentru diferite tipuri de
nanoparticule din ferofluidul injectat in tesutul tumoral.

[1] Pankhurst Q. A., Connlly J., Jones S. K., Dobson J., Applications of magnetic nanoparticles in biomedicine, J. Phys D: Appl.
Phys., (2003) 36, 167.
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CS-P1

Prepararea si investigarea proprietatilor dielectrice ale filmel pozite chit —BaTiO3

Gabriela-lTulia Irina', Lavinia Curecheriu'

!Physics, Alexandru Toan Cuza University, lasi, Romania

Datoritd proprietatilor lor complexe, materialele feroelectrice sunt candidati ideali pentru o gama larga de aplicatii, de la
elemente pasive simple pana la dispozitive complicate reconfigurabile in microunde. Marea majoritate a materialelor feroelectrice
sunt compusi anorganici rigizi ceea ce nu i face susceptibili pentru aplicatii in electronica flexibild. De aceea, combinarea
materialelor feroelectrice anorganice cu materiale organice polimerice, in vederea obtinerii unor compozite flexibile este cea mai
utilizatd abordare in realizarea unor compozite ce imbina flexibilitatea polimerilor cu proprietatile dielectrice/ feroelectrice ale
materialului de umplere. n aceastd lucrare sunt prezentate proprietatile dielectrice si feroelectrice ale unor compozite pe baza de
chitosan. Filme compozite chitosan-BaTiO3 (BT) cu diferite fractii volumice ((0,25%, 0,5%, 0,75%, 1%, 1,25%, 5%, 7%, 10 %) de
BT au fost preparate prin amestecarea pulberilor anterior formate iar propriettile lor dielectrice si feroelectrice au fost investigate la
temperatura camerei. Solutia de chitosan a fost obtinuta prin dizolvarea a 1,5g de chitosan in100ml solutie acid acetic (1,5%),
agitare magnetica si centrifugare la 3000 rpm, 30 minute rezultind o solutie stabild. Filmele compozite au fost obtinute prin
amestecarea magneticd la temperatura camerei a 25 ml solutie chitosan cu particule BT de diferite dimensiuni (300 nm, 600nm) in
fractiile volumice mentionate anterior. Proprietatile dielectrice au fost investigate pentru intervalul de frecventa 100-106 Hz, iar
proprietatile neliniare au fost determinate la frecventa de 17 kHz pentru E=0-200 kV/ cm. S-a obtinut o imbunitatire a
proprietatilor dielectrice ( valori mari ale permitivitatii insotite de pierderi dielectrice rezonabile) ceea ce fac din aceste compozite
materiale susceptibile pentru a fi utilizate in electronica flexibila.

CS-P2

Studiul compusilor cu tranzitie de spin binucleari prin metode de tip Monte Carlo

Raluca-Denisa Coltuneac', Cristian Enachescu'

'Fizicd , Universitatea "Alexandru Ioan Cuza", lagi, Romania

Magnetii moleculari cu tranzitie de spin sunt compusi anorganici moleculari ai metalelor de tranzitie care prezinta o tranzitie
termica intre starea paramagnetica high-spin(HS), stabila la temperaturi inalte, si o stare de low-spin(LS), diamagnetica, la
temperaturi joase. Aceasta tranzitie este modelata tinand cont de interactiunile de tip feromagnetic dintre moleculele invecinate,
care tind sd formeze stari perechi. Pentru unii compusi formati din molecule de fier situate in cimpuri de liganzi diferite, tranzitia
are loc in doua etape, cu un platou la mijloc. In aceasta lucrare, ne propunem sa simulam acest comportament printr-un model de tip
Monte Carlo aplicat unui sistem Ising, format din doua tipuri de unitati cu proprietéti fizice (diferente de entalpie si energie intre
stari diferite).

Tranzitia termica pentru doud sisteme separate (curbele extreme rogie/verde) i intercalate aleator (curba mijlocie)

Interactiunile de schimb dintre unitatile cu tranzitie de spin sunt responsabile pentru cooperativitatea din retea, care determina
aparitia unor cicluri de histerezis. in figura de mai jos, am reprezentat doua histerezisuri care corespund a dous sisteme omogene,
precum si tranzitia care se obtine in momentul in care cele doua sisteme sunt intercalate aleator. Se observa ci in acest caz ambele
histerezisuri sunt perturbate, se apropie intre ele, devin mai inguste si sunt separate de un platou. in lucrare, vom discuta influenta

diferitilor parametri intrinseci asupra tranzitiei i vom analiza evolutia sistemelor din punct de vedere microscopic.

1 - Elastic model for spin crossover nanoparticles in matrices - Laurentiu STOLERIU, Cristian ENACHESCU 2 - Laurentiu Stoleriu,
Pradip Chakraborty, Andreas Hauser, Alexandru Stancu, and Cristian Enachescu - Phys. Rev. B 84, 134102
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Caracterizarea unei surse de plasma cu aplicatii biomedicale
Alina-Stefania Dobos', Marinela Murzac?, Marius Stefan?, Alina Silvia Chiper!
Facull de Fizica, Universil loan Cuza , lagi, Romania
2Facull de Biologie, Universii Al dru loan Cuza , lagi, Romania

Descarcarea cu bariera dielectrica (DBD) este principala sursa de plasma utilizatd pentru sterilizarea suprafetelor, inactivarea
bacteriilor sau modificarea suprafetelor de interes medical in vederea imbunatatirii biocompatibilitatii. Aceastd lucrare prezinta
caracterizarea electricd i spectrald a unei descércdri cu barierd dielectrica, produsa la presiune atmosfericd, in amestec gazos de
He+02, folosita in inactivarea a doua tulpini bacteriene reprezentative (Staphylococcus aureus ATCC 25923 si Escherichia coli
ATCC 25922) [1]. Caracterizarea electricd a descarcarii a presupus determinarea puterii electrice disipatd pe descarcare i, implicit,
a energiei electrice, in urma masurarii directe a tensiunii aplicate pe descarcare i a intensitatii curentului electric total prin
descarcare. Totodatd, caracterizarea spectrald a plasmei DBD a permis determinarea densitatii speciilor excitate, precum si
densitatea particulelor de ozon din plasma. Experimental s-a observat ca, eficacitatea inactivarii bacteriene creste odata cu cresterea
duratei de expunere in plasmad dar si cu marirea concentratiei de O2 din gazul de lucru [1]. Totodat, coreland rezultatele
experimentale obtinute din caracterizarea sursei de plasma produsa in He+O2 cu rezultatele privind viabilitatea bacteriilor expuse
plasmei, s-a observat cd moleculele de ozon - prezentind o crestere a concentratiei, cu cresterea procentului de O2 - sunt
raspunzatoare, in mare parte, de efectul bactericid, in timp ce speciile excitate reactive monitorizate (O, OH, N2, N2+) prezinta o
scadere a densitatii lor relative cu cresterea concentratiei de O2.

Marinela Murzac i Marius $tefan, Influenta plasmei reci asupra dezvoltarii unor tulpini bacteriene, Sesiunea stiintifica anuald a
studentilor naturalisti, Editia a V-a, Iagi, 22 mai 2021

CS-P4

Study of the metallic particle ty in the envir tal vegetation

Lorena Sandor', Daniela Pricop?, Dorina Creanga', Anda Les'

! Physics Faculty, Alexandru Ioan Cuza University, lagi, Romania
2Faculty of Physycs, Atmosphere Optics, Spectroscopy and Laser Laboratory, Alexandru loan Cuza University, lagi, Romania

The wide array of applications of metallic nanoparticles raising more the issue of their nanotoxicity in the environment, our
experimental study was focused on the impact of colloidal GNP (gold nanoparticles) in young plantlets, as a simulation of possible
pollution related to such nanoparticle release in the air, water, and soil. The gold nanoparticle suspension was synthesized by
applying the chemical method based on the gold ions reduction and GNP coating with trisodium citrate (TSC). The reaction
completing was evidenced by the appearance of the spectral band due to the phenomenon of LSPR (Localized Surface Plasmon
Resonance) which is positioned according to the literature description. Various GNP suspension concentrations of the order of
pg/mL were tested, the biochemical effects being searched at the level of the assimilatory pigments from the chloroplasts, and the
statistical significance being ensured by repeating three times the tests. The differences in the contents of chlorophyll a, chlorophyll
b and carotene pigments in comparison to the control samples were discussed considering the possible double sense exchange of
energy among photosynthetic system PSII located in the chloroplast membranes and the LSPR phenomenon occurring for some
GNP uptake at the root level and further conduction toward the green tissue cells. Next research step will include the nanotoxicity
study of magnetic nanoparticles with similar coating shell for the same concentration array.

A.O.Govorov and I.Carmeli,Hybrid Structures Composed of Photosynthetic System and Metal Nanoparticles:Plasmon Enhancement
Effect,Nano Lett.7,620-625(2007).A.Biesso, W.Qian,X.Huang and M.A .El-Sayed,Gold Nanoparticles Surface (2009)
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CS-P5

Experimental study on the UV radiation effect in young plantlets

Alexandra Créiniciuc', Lacramioara Oprica’, Gabriela Vochita®, Anda Les', Dorina Creanga’

!Physics Faculty, Alexandru loan Cuza University, lagi, Romania
?Biology Faculty, Alexandru loan Cuza University, lagi, Romania
lasi Division, National Institute of Research and Development for Biological Sciences, lagi, Romania

UV-C radiations are known to penetrate the atmosphere, affecting the biosphere because the ozone layer has been damaged
following the emission of chlorofluorocarbons and other gases released through anthropogenic activities. We studied the influence of
radiation exposure, for one, two and three hours, on freshly germinated seeds by analyzing the antioxidant enzymes in the green
tissue of the grown plantlets during their early ontogenetic stages. The chosen plant species was the pumpkin, an agroindustrial
species of widespread while the UV-C radiation was provided by artificial source with standard parameters. We evidenced the
diminution of catalase activity and the increase of superoxide activity, and also the increase of total soluble protein content. The
discussion was done based on each enzyme substrate (the hydrogen peroxide and respectively the superoxide radical) with focus on
the radiation potential to disturb the oxygen and water radicals in the young vegetation. The lipid peroxidation was also found
changed compared to control samples while plantlets roots and stems were statistically analyzed, revealing the difference in the
response to relatively low doses versus medium and high doses to which the germinated seeds were exposed. Further study will be
developed by applying new radiation doses and using different plant species to distinctly reveal the UV radiation genotoxicity.

J.F.Bornman,P.W .Barnes,S.A.Robinson,C.L.Ballaré,Solar ultraviolet radiation and ozone depletion driven climate change:effects on
terrestrial ecosystems 88-107,2015.Verdes-Teodor,A.Vochita,Creanga D.,On some genotoxic effects(2019)

CS-P6

Preliminary data on the infl of UV radiation on the silver nanoparticle synthesis by various methods

Madalina Eluta ', Ramona Plesnicute', Anda Les', Dorina Creanga!

IPhysics Faculty, Alexandru loan Cuza University, lagi, Romania

Silver nanoparticles, due to their optical characteristics, are used as catalysis and sensing tools but also, due to their
antimicrobial properties they are known as sterilizing nanomaterials in sanitation and daily life, for instance, textiles, food storage
bags, refrigerator surfaces, and personal care products. We studied the application of two main techniques of reducing silver ions to
colloidal nanoparticles for biological applications - the chemical and the biological method, using trisodium citrate and the fresh
lemon juice in reaction with silver nitrate. The formation of silver nanoparticles was proved by spectrophotometric recordings in the
UV-Vis range and by dark field optical microscopy imaging. The influence of UV-C radiation on the as synthesized colloidal silver
nanoparticles was studied by exposing the two types of suspensions to several equal irradiation times under a sterilizing laboratory
tube. The progressive intensification of the specific absorption band in the visible range with the slight shift toward larger
wavelengths demonstrated the completing of the chemical and biological reduction of silver by the formation of new nanoparticles,
most of them having larger diameters. The discussion on the differences between the specific absorption band spectral positions was
done considering the different capping shells in the two main types of silver nanoparticle suspensions. New studies are planned to
evidence the nanoparticle morphology and size as well as their crystallinity features. Also the comparative nanotoxicity in young
plant seedlings is intended.

Babusca, D.Creanga, D., & Oprica, L. A. (2020). Two phase photochemical synthesis of silver nanoparticles and their impact on the
chlorophylls. Molecular Crystals and Liquid Crystals
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CS-P7

Comparative quantum-mechanical and solvatochromic study of fluorescein and fluorescein sodium

Maria Diaconu', Alexandru Dumitru Zara', Ana Cezarina Morosanu?, Dan Gheorghe Dimitriu', Dana Ortansa Dorohoi'

IFaculty of Physics, Alexandru loan Cuza University, lasi, Romania
2Physics, "Petru Rares" National College, Piatra-Neamt, Romania

Fluorescein and fluorescein sodium are two compounds intensively used in ophthalmology and not only. Even though both
compounds were widely investigated, there are still unresolved issues that make it difficult their choice in different applications.
Here, a comparative study is presented, involving quantum-mechanical modeling performed by Spartan °14 and experimental
solvatochromic study in binary and ternary solutions. Quantum chemical modeling provided the optimized geometry of the
molecules and some of their physico-chemical parameters: binding energy, solvation energy, energies of the highest occupied
molecular orbital (HOMO) and lowest unoccupied molecular orbital (LUMO), polarizability and the electrical dipole moment in the
ground state of the molecule, number of hydrogen bond donors and acceptors (HBDs and HBAs, respectively) etc. Solvatochromic
study of fluorescein and fluorescein sodium in binary solutions with polar and non-polar solvents, combined with Kamlet-Abboud-
Taft and Catalan empirical models, allowed the establishing of the contributions of orientation-induction, dispersion, HBD and HBA
intermolecular interactions, respectively, to the spectral shift of the electronic absorption bands. By using a variational method, the
value of the excited state dipole moment values for both molecules were estimated. Ternary solutions of the studied compounds with
binary solvents of the type water + ethanol, water + methanol or methanol + dimethylacetamide were spectrally investigated and
analyzed based on statistic cell model, Suppan model and Bosch-Rosés model. Both fluorescein and fluorescein sodium participate
to specific interactions of the hydrogen bond type, determining the formation of complexes, which are subjected to the global action
of the binary solvents.

CS-P8

Applications of magnetic resonance imaging in ophthalmology

Nicoleta Gavrilut!, Cristin Petrica Constantin?, Dan Gheorghe Dimitriu'

IFaculty of Physics, Alexandru loan Cuza University, lasi, Romania
*Radiodiagnosis and Medical Imaging Laboratory, Emergency Hospital Professor Doctor Nicolae Oblu, lasi, Romania

Magnetic resonance imaging (MRI) is a non-invasive medical imaging diagnosis technique, widely used to produce detailed
images of most of the internal structures and organs in the human body. MRI presents many advantages over other imaging
techniques, such as the absence of ionizing radiation, high resolution imaging, superior soft tissue contrast resolution and multiplanar
imaging capabilities. In the last years, MRI was frequently applied at different developmental stages in ophthalmology. The main
advantage of using MRI in ophthalmology is its ability to combine structural and functional imaging, providing physiological
information besides anatomical ones. Here, a review of the applications of MRI in ophthalmology is presented. Thus, this technique
is suitable to investigate the soft tissues of the orbit, identifying the normal and abnormal structures. It is possible the visualization of
the retinal layer details, as well as a large variety of retinal detachments. Inflammations of extraocular muscles and orbital fat tissues
can be investigated, which often lead to optic nerve compression. MRI is frequently applied to identification and analysis of ocular
and orbital tumors. It can determine the extent of tumors and their spread into the orbit, which is crucial for treatment approaches.
MRI is important for diagnosis of lesions in the brain, related to the sight function. Functional magnetic resonance imaging (fMRI)
can monitor the ocular oxygenation, which is important for the treatment and control of a large variety of retinal pathology, such as
diabetic retinopathy. Also, it is used to track the diffusion pathways in the eyes and the effects of drug doses. Future applications in
ophthalmology are expected as the MRI systems will be improved, providing better resolutions at higher speeds.
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Verificarea dozei de referinta pentru un accelerator liniar cu energia de 6MV
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Scopul acestei lucrari este de a verifica doza absorbita in apa pentru un accelerator liniar pentru energia de 6MV. Acest lucru
verfica faptul ca doza inregistrata in apa coincide cu doza pe care dorim sa o livram, aceasta fiind o metoda de verificare a
tratamentului. Interactia radiatiilor este influentatd de 2 factori principali precum temperatura i presiunea. Din acest motiv in
buncdrul in care este instalat acceleratorul se mentin cat de cat constante valorile temperaturii si presiunii. in momentul in care se
incepe verificarea dozei de referintd aceste doua valori se noteaza i se introduc in electrometru, se fac corectiile. Dimensiunea
standard a cimpului de iradiere este de 10 cm pe 10 cm, profunzimea in apa este de 10 cm si valoarea dozei este de 200 cGy. Se

inregistreaza valorile pentru 3 masuratori, pentru care se face media aritmetica. Valoarea obtinuta a dozei trebuie sa fie in toleranta
de 2 %.

Manual de utilizare accelerator liniar Elekta Infinity; Manual de utilizare camera ionizare Farmer; Manual de utilizare electomtru
Unidos E; Manual de utilizare fantom 30cm x 30cm x 30cm PTW;
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Numerical simulation in assisting the experimental study as a tool for estimating the working parameters,
anticipating and explaining the experimental results. COMSOL Multiphysics
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The aim of this work is to present importance of numerical simulations in assisting and completing the experimental studies and
their interpretations. There are various situations where the instruments cannot measure some of the parameters during a short time
(nanoseconds) process in evolution or technical conditions do not allow such measurements. Also, for setting-up parameters in an
experiment a number of attempts are required and that can be reduced with the aid of the numerical simulation. Thus, herein are
presented examples of numerical models implemented in COMSOL Multiphysics (COMSOL 5.6 version is used), a software for
Finite Element Analysis in order to simulate the thermal effects during laser irradiation. This proves to be important tool and its
results have helped to estimate the laser parameters and conditions to conduct the pulsed laser deposition in a way to determine
chemical reactions (such as obtaining silver citrate or to extract chitosan from oyster shell by chitin deacetylation) and to preserve
the main polymeric structure (only controlled changes such as side chain reactions). Relevant simulating results and in good
accordance with the experiments were also obtained for pulsed laser deposition of thin films from hemp stalk target. In addition to
the estimation of the experimental parameters and conditions, structural information is also required. In this regard, Gaussian 6
software provides the benefits of studying molecular structure, and to generate their IR spectra which are useful in evaluating
experimental spectra of mixtures of components. Comparing samples FTIR spectra with the simulated IR spectra of pure molecules
can help in identifying chemical compounds in samples contaminated with pollutants for environmental studies and to identify
resulted chemical compounds under laser irradiation or other physico-chemical interactions controlled or spontaneous generated.
Key Words: COMSOL, Gaussian software, numerical simulation, PLD, FTIR
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The recent increased interest in hemp plant (Cannabis Sativa), is based on its beneficial characteristics, some being already
proven and explained, some still needing investigation. However, while pharmaceutical industry and cosmetics have been focusing
on the seeds of the plant in developing their products, we choose to explore the hemp stalks which are usually used as raw material
in textiles and the resulting wastes in constructions. Our aim is to find out as much as possible of the “secrets” that make the hemp
stalk biocomposite structure such a valuable material and to transfer it in various materials while preserving its constituents and their
physico-chemical individual and as a whole properties. Thus, we have succeeded to produce nano-biocomposite materials by laser
ablation of hemp stalks [1]. The new materials are aimed to be used for medical applications and as potential component in new
solar cells. They consist of thin films obtained by the Pulsed Laser Deposition technique (PLD) using a 532 nm wavelength and 150
mlJ/pulse laser beam on the hemp stalk as target [1]. The spectroscopic analyzes with Fourier Transform Infrared Spectroscopy -
FTIR, Laser - Induced Fluorescence - LIF, Scanning Electron Microscopy coupled with Energy Dispersive X-ray - SEM-EDX
showed that the transfer of the hemp stalk components were succesfully transferred on the glass slab and hemp fabric using the laser
ablation and deposition method as a biocomposite consisting of lignin, cellulose, hemicellulose, waxes, sugars and phenolyc acids p-
coumaric and ferulic, similar to the hemp stalk target was obtained. The nanostructures and aggregated structures of the produced
biocomposite were evidenced with Atomic Force Microscopy - AFM, Scanning Electron Microscopy - SEM and optical microscopy.
The characteristics of the thin films obtained consisting in gas sorption and water sorption properties recommend them as
components in TDD systems construction (transdermal drug delivery systems) while their components chemical structures abundant
in conjugated bonds provide the thin films with optical properties that make them suitable as component layer in solar cells.

[1]Cocean, A.; Cocean, G.; Diaconu, M.; Garofalide, S.; Husanu, F.; Munteanu, B.S.; Cimpoesu, N.; Motrescu, I.; Puiu, I.;
Postolachi, C.; Cocean, I. and Gurlui, S. Nano-Biocomposite Materials Obtained from Laser Ablation of Hemp
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In the present work, we present a study comparing the degree of damage to the surface of the walls of some historical buildings
under the influence of pollutants originating from anthropogenic activities, including due to the street cleaning activity. For this
purpose, fragments were collected from the western part of the wall within the Golia Iasi historical monument. The samples in the
form of wall fragments were investigated front/back by Raman and SEM-EDX surface spectral methods. The results of the
comparative analyzes between the internal and external surface of the samples, highlighted the deterioration of the external surfaces
compared to the internal ones (by changing the atomic and molecular concentrations of the compounds from the initial construction
material) and their vulnerability to subsequent contamination with anthropogenic pollutants. Through contact with compounds
containing ligands/coagulants (aluminum sulfate, sodium aluminate and their derivatives), used for street washing, to which can be
added the periodic contribution of antiskid based on calcium chloride and magnesium chloride, increased degradation of the outer
face of the sample compared to the inner one was observed, highlighted by Raman spectroscopy and by EDX (the decrease in the
atomic concentration of Ca, Na, Mg, S while the concentration of C increased). The increased percentage in carbon can be attributed
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to the soot resulted from traffic, which together with the coagulation agents can bind different organic and inorganic particles to the
surface of the wall. The analyzes showed also an increase in the concentration of silicon originating from the attachment of dust and
an increase in the concentration of Pb on the surface of the samples. Furthermore, dark areas on the wall fragments can be attributed
to Fe203 resulted under physico-chemical processes occurred due to weathering or to contaminants of different sources including
traffic. Thus, the sources of anthropogenic pollution and the compounds that are readily deposited on the surface of the constructions
and that can induce both degradation phenomena and aesthetic changes, including those of a color nature, were highlighted [1].

[1] Postolachi, C.; Cocean, A.; Garofalide, S.; Munteanu, B.S.; Cocean, G.; Cimpoesu, N.; Pelin, V.; Cocean, I.; Gurlui, S. Urban
Exotic Pollution: The Harmful Environmental Footprint for Health and Historical Architecture. Int. J
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The aim of this study is analysis of the long-distance transport of a dust intrusion in the eastern area of Romania. The relevant
time interval for a dust intrusion is the end of August, 2022. The aerosols and its influence have been studied using aerosol optical
proprieties retrieved from Aerosol Robotic Network (AERONET) [1]. Additional studies were considered by using HYSPLIT model
[2], there is observed the intrusion of dust in the 22nd, 23rd of August, 2022. Another analysis was made by investigation of
attenuated atmosphere backscatter coefficient with LIDAR retrieved from The CloudNet Network Environment Technology
(CloudNet). As conclusion was to determine the peak of date of the dust intrusion over the Romania territory.

[1] https://aeronet.gsfc.nasa.gov/ [2] https://www.ready.noaa.gov/HY SPLIT.php [3] https://cloudnet.fmi.fi/
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Modelul Ising este o abordare simplificatd utilizatd pentru a descrie comportamentul sistemelor magnetice cu multe particule.
Acesta presupune ca fiecare particula magnetica sau atom intr-un sistem interactioneaza doar cu vecinii sai imediati si poate avea
doar doua stari posibile: orientare "sus" sau "jos". Aceste stiri reprezintd directia in care este orientat momentul magnetic al
particulei. Interactiunea intre particule poate fi fie feromagnetica, favorizand alinierea momentelor magnetice vecine in aceeasi
directie, fie antiferomagnetic, favorizand orientari opuse intre vecini, constanta de interactiune de schimb fiind notata cu J. intr-un
sistem feromagnetic, particulele vor avea tendinta de a se alinia in aceeasi directie, forméand clusteri de particule cu orientari
paralele. in sistemele bidimensionale Ising, existd o temperatura critici la care are loc o tranzitie de faza numita temperatura Curie.
Deasupra temperaturii critice (2.26] in cazul sistemelor bidimensionale), clusterii magnetici se dezintegreaza si sistemul devine
dezordonat, in timp ce sub temperatura critica se formeaza clusteri magnetici bine definiti. in aceasta lucrare am identificat modul de
formare a clusterilor si evolutia lor in vecinitatea temperaturii Curie. in figura urmitoare, se observa, pentru un sistem format din
2500 de particule formarea unui singur cluster la temperaturi inferioare temperaturii Curie, a unui echilibru intre doi clusteri opusi la
temperatura Curie $i a unei distributii aleatoare de particule la temperaturi superioare temperaturii Curie.

20



A LII-a Conferinta Nationald FIZICA SI TEHNOLOGIILE EDUCATIONALE MODERNE - Iasi 2023
]

CS-P15
Analiza pierderilor de energie prin histerezis magnetic
Violeta Garbuz', Toan Dumitru'
'Facultatea de Fizicd, Universi Alexandru loan Cuza', lagi, Roménia

Materialele magnetice pot fi utilizate in aplicatii in care este necesara eliberarea controlata a unei cantitati de caldura intr-un
anumit mediu. Astfel, in hipertermia magnetica, particule magnetice sunt injectate in tesuturile a caror incalzire se doreste, caldura
necesara incalzirii fiind furnizata de catre particulele magnetice aflate in campuri magnetice alternative. Analiza mecanismelor de
cliberare de energie de catre materialul magnetic trebuie atent facuta pentru a putea controla temperatura tesuturilor. Prezentul studiu
este realizat doar asupra eliberarii de energie prin histeresis magnetic in campuri magnetice alternative de joasa frecventa. Proba de
analizat este de forma toroidala, campul magnetic fiind obtinut cu o bobina infasurata pe tor parcursa de un current electric
alternativ. Pentru a evalua efectele termice in material torul a fost imersat intr-un vas cu apa, temperaturta acesteia fiind masurata cu
un termometru digital. Pentru un camp magnetic alternativ dat a fost trasata dependenta temperaturii ca functie de timp. In acelasi
timp au fost determinate ciclurile de histerezis la diferite frecvente ale curentului alternativ. A fost corelata cantitatea de caldura
cliberata de material obtinuta din masuratorile calorice cu cea data de pierderile prin histerezis magnetic.

21



