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FIZICA

» concentratii de spin
» loni paramagnetici ai metalelor de tranzitie, pamanturilor rare si actinidelor
» defecte paramagnetice, centrii de culoare, deformari locale
» electroni de conductie in conductori si semiconductori

» Interactii magnetice si cristaline

» procese de recombinare la temperature scazute

CHIMIE

» radicali liberi

» cataliza

» procese de oxidare si reducere

» stari de triplet a moleculelor

» compusi organo-metalici si zeoliti
»cinetica de reactie si reactii de polimerizare




BIOLOGIE, MEDICINA, MEDIU

» markeri de spin

» antioxidanti si agenti de contrast
» oximetrie

» radicali liberi in tesuturi, radicali ai oxigenului, NO in sisteme biologice
» fotosinteza

» detectie droguri, metabolism si toxicitate
» factori poluanti

APLICATII INDUSTRIALE

» controlul calitatii produselor alimentare irradiate

» dozimetrie pentru procesele de iradiere

» varste si datari de materiale cu aplicatii in arheologie, geologie
» detectia radicalilor in polimeri iradiati si procese de coroziune
» prospetimea uleiurilor vegetale

» controlul calitatii sticlelor optice speciale

» procese oxidative in vopsele utilizate in industria auto



CARACTERIZARI MATERIALE

» proprietati ale polimerilor

» defecte in fibre optice

» materiale laser

» conductori organici si anorganici cu dimensionalitate redusa
» Influenta impuritatilor si defectelor in semiconductori

» proprietati ale noilor materiale magnetice

» proprietati ale materialelor utilizate in spintronica, optoelectronica
manganiti cu magnetorezistenta colosala

» supraconductori oxidici cu temperature de tranzitie ridicata
semiconductori

NANOMATERIALE, NANOSTIINTE

» efecte ale reducerii dimensionalitatii

» dinamica de spin in nanomateriale, nanocompozite

» efecte miez interior - strat superficial ale nanoparticulelor magnetice

» proprietati ale nanoparticulelor si nanofirelor magnetice

» Interactii magnetice dipolare si de schimb: efectele dimensiunii

» nanometrologie: dimensiune medie a nanoparticulelor metalice si magnetice
» caracterizare nanotuburi de carbon, fullerene si compusi derivati

» proprietati ale conductiel electrice si transportului polaronic



THE APPLICATION OF ESR IN NANOSCIENCE
OUR RESULTS




COMPARISON OF THE TEMPERATURE
DEPENDENCIES OF I.*T FOR NANOSIZED
La, s, Cay s MN O; 3 MANGANITES
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Exchange coupling integral  between

Mn spins as function of grain size
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EXCHANGE COUPLING INTEGRAL J BETWEEN
Mn SPINS IN NANOSIZED La,.Ca,,,MnO,

J decreases with D {

Reasons for the degradation of DE interaction

Two similar contributions

( inner core, )
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Exchange coupling J in OS decreases when D |

1

Exchange coupling J in IC decreases with D {
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Polaron activation energy and the residual linewidth
as function of grain size in the paramagnetic
regime of

nanostructured La, - Ca,,; Mn O,
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POLARONIC EFFECTS IN NANOSTRUCTURED
La,¢,Cay ;;MnO; 5

Ea decreases with D |

Two opposite contributions

( inner core, )
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Nanometrology by CESR




QUANTUM SIZE EFFECTS IN Al, O,/ Pt

1. follows a Curie law

) Pt/AI203
T=6K

are temperature independent

: large spin-orbit coupling




Pt — metallic nanoparticles

d_ ( Pt-CESR ) ~ 6 nm
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Q- BAND ESR: ANISOTROPY MAGNETIC FIELD

CO NANOWIRES IN POLYCARBONATES

H, - anisotropy field




Spectrometru

REZONANTA ELECTRONICA DE SPIN
IN MULTIFRECVENTA

—i

Achizitionat in cadrul PNCDI-Il, programul de capacitati
proiect nr. 127CP /1/14.09.2007

Benzi de frecventa X - 9.8 GHz ; Q - 34 GHz
Domenii de temperatura variabila 4 - 300 K; 300 - 600 K
LINUX Workstation , pachet software pentru control, achizitie date si
procesari 1D si 2D



Specificitati ale RES in multifrecventa / frecventa inalta

-caracteristici ale dinamicii de spin in functie de frecventa

-identificarea, separarea si caracterizarea proceselor de interactie si relaxare
magnetica dependente de frecventa

- separarea contributiilor provenind de la miezul interior si stratul superficial
al nanoparticulelor magnetice

-identificarea centrilor paramagnetici cu valori apropiate ale campurilor
magnetice de rezonanta



MULTIFREQUENCY ESR ( 10 AND 84 GHZ )

ROVIDES AN EXPERIMENTAL ROUTE TO STUDY
CORE - SHELL EFFECTS IN NANOPARTICLES
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RES IN MULTIFRECVENTA

Relaxari magnetice de spin
—1
(AH) gy =~ (1)

T, — viteza de relaxare spin-spin

1
/ (1,), (1,), - Fluctuati locale dipolare
\ ). (), - Fluctuatiile campului hiperfin

(T,)," < C,,(TI( 1-3cos’8) H0)+10sin’0 cos’0 Kw)+ sin'0 J(Zuu)]

(Ty)

(L) ucCh(Ti4(1—3oos"B)z+185iﬁBoo§BI(0)+K1—3oo§B)z+363iﬁ900§9+93irf91(w)

J(w) - functia de densitate specirala
Investigatii RES = f(w)

|dentificarea mecanismului dominant in procesul de relaxare magnetica spin-spin



HIGH - FREQUENCY Q -BAND ESR
ABILITY TO STUDY VERY SMALL SAMPLES
HIGH RESOLUTION AND DISCRIMINATION RFTWEEN SIMILAR SPECIES

W
16 24 32

o
Field offset (G)

At 10GHz, these two features would not be separated, so high field ESR allows
us to detect a small amount of one material in the presence of another

fa \



Transylvanian point of view referring

to the implementation of the projects
within the framework of
-lI-capacities programme
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