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CO: Institutul National de C-D pentru Fizica Materialelor Magurele
(1) grup Suprafete si Interfete (CS I Dr. Cristian M. Teodorescu)
(i1) grup Heterostructuri (CS | Dr. Lucian Pintilie)
(i11) grup Nanostructuri bazate pe Si si Ge (CS I Dr. Magdalena L. Ciurea)
P1: Institutul National de C-D pentru Inginerie Electrica Bucuresti (CS I Dr. Jenica Neamfu)
P2: Universitatea de Medicina s1 Farmacie "Carol Davila" Bucuresti,
Facultatea de Biofizica (CS II Dr. Tudor Savopol)
P3: Universitatea "Alexandru Ioan Cuza" Iasi
(i) Fizica Plasmei (Prof. Dr. Dumitru Luca)
(i1) Materiale feroelectrice (Prof. Dr. Liliana Mitoseriu)
P4: Institutul National de C-D pentru Fizica Tehnica Iasi (CS 1l Dr. Nicoleta Lupu)
P5: Institutul National de C-D pentru Tehnologii Izotopice si Moleculare Cluj-Napoca
(1) Sisteme Nanostructurate (CS I Dr. Ovidiu Panad)
(i1) Fizica Moleculara si Biomoleculara (CS I Dr. Ioan Turcu)
P6: Universitatea "Babes-Bolyai" Cluj-Napoca, Institutul de Studii Interdisciplinare
(Prof. Dr. Simion Simon)
P7: Academia Romana - Filiala Timisoara
(1) Simulari prin metoda "lattice Boltzmann" (CS II Dr. Victor Sofonea)
(i1) Nanofluide Magnetice (+ UP Timisoara, Conf. Dr. Floriana Stoian)
P8: Universitatea de Medicina si Farmacie "Victor Babes" Timisoara,
Facultatea de Biofizica (Prof. Dr. Adrian Neagu)



Obiectivul principal (managerial, strategic) al Proiectului:

OM-S: Cristalizarea, formarea si directionarea activitatilor de stiinte ale
suprafetelor si interfetelor in Romania, prin evitarea suprapunerilor,
eficientizarea utilizarii resurselor si intensificarea colaborarilor intre
principalii actori implicati.

Obiective Generale:

OGL1: Evidentierea rolului predominant al interactiunilor la nanoscala intre proprietatile
fizice distincte ale noilor materiale.

OG2: Evidentierea fenomenelor specifice de chimie a suprafetelor si interfetelor si
orientarea acestor fenomene noi spre aplicatii cu impact ridicat

OG3: Functionalizarea unor suprafete de interes biologic prin metode specifice stiintei
suprafetelor — optimizarea procedurilor chemo/electrochemoterapeutice, de
regenerare tisulara, de separare si micro/nanomanipulare a celulelor

OG4: Propunerea de metode noi de standardizare in metodele de masura specifice stiintei
suprafetelor.
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OG1-D1: Punerea in evidenya a cator mai multe cuplaje intre fenomene fizico-chimice, cu
evidenyierea rolului supraferelor si interfezelor.

OG1-D2: Elucidarea mecanismelor intime, legate de suprafete si interfeze, care stau la
baza cator mai multe fenomene de puternic interes aplicativ zn momentul de faza.
OG1-Da3: Identificarea aplicayiilor de noutate absoluta, propunerea de structuri si
dispozitive in vederea realizarii acestor aplicarii. Proprietate intelectuala, identificare de

potentiali beneficiari.
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OG2-D1: Studii fundamentale de natura a elucida multitudinea de fenomene asociate
chimiei suprafetelor.

OG2-D2: Propunerea de noi tehnologii si aplicatii, cercetare orientata spre elaborarea de
noi produse, metode si concepte implicand noile fenomene identificate si cuantificate.

OG3-D1. Nanoparticule magnetice functionalizate pentru separare magnetica sau
recunoastere moleculara.

OG3-D2. Caracterizarea atasarii celulelor pe substraturi biocompatibile.
OG3-D3. Studiul autoasamblarii unor structuri biologice pe suprafete.

OG3-D4. Modificarea suprafetei celulelor in conditii patologice.

OG4: Propunerea de metode noi de standardizare in metodele de masura specifice

stiintei suprafetelor: spectroscopie XPS, Auger, difractie de raze X si de electroni,
tehnici asociate.
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Indicatori de rezultat Realizat
Articole in reviste cotate ISI 71 85
Factor de impact total* 100 132,799
Brevete depuse 4 4
Articole in reviste cu FI - 9
ridicat (peste 3)

*normat la numarul de proiecte, in cazul mentionarii mai multor surse de finantare

Adv. Funct. Mater., Chem. Mater., Phys. Rev. B, Appl. Phys. Lett., Bioelectrochemistry, J.
Phys. Chem (A & C), J. Appl. Crystallogr., J. Nanopart. Res.

Noi colaborari internationale:
2 proiecte IFA-CEA: C1-08 (C.M. Teodorescu) si C1-09 (L. Pintilie)

1 Integrated Project FP7 "Interfacing oxides™ (IFOX; partener RO: L. Pintilie)
2 proiecte ANR-ANCS 2012 (V. Sofonea si C.M. Teodorescu)

2 proiecte de utilizare a radiatiei de sincrotron la Elettra Trieste (Pintilie, Teodorescu)
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Semiconductori diluati feromagnetici - Ge(001):Mn
LEED: suprafata Ge(001) (2 X 1) - (1 X 2) neafectata

Ge(001)
1x2@,  1x]l "k - gl e
@ © a8 *ﬁ‘i- gﬁ; .
2% . @ L 3
53.7eV 84.3 eV 130.0 eV 17297098
MnGe(001)
% .
» o L
54.1eV 86.1eV 1313 eV 176.9 eV
STM

Povesti despre IDEI complexe Si oameni de succes

- Bucuresti 12 decembrie 2013

G.A. Lungu et al., Materlals accepted (2013)



versitatea de

Medicind si Farmacie
LVictor Babes”
din Timisoara

12x10° 4 Ge 3d 140x10° - Ge2p s g s 2py, 2py,
120 — 4
9_
. 120
- 100 = &7
- 2‘ 2 12
% %' 80 | @ 74 "
g 6 3 8
€ Clean € ;_:)
e caleat) 2 60 S 6
x X 50x10° — 2
4 P2
40 5 —
2 -
S S
MnGe(001) 20 s gl
I I R U L F ) B
R ) AL LR AL L () 660 655 650 645 640 635 630
(a) 33 32 31 30 29 28 27 (b) 1260 1250 1240 1230 1220 1210 1200 Binding energy (eV)
Binding energy (eV) Binding energy (eV)
Level Ge 3d Ge 2p Mn 2p
Sample
Component @ ) ©)) @ ) 3 1) 2 3
BE j.x(8V) 29.413 29.829 28.820 1217.62 1218.64 1216.37 - - -
clean A(eVkeps) 8.70 0.94 0.33 175.42 12.36 9.43 - - -
Ge(001)
@2x1) A, (eVKeps) 22.89 2.47 0.87 19.17 1.35 1.03 - - -
Acorr. tota 26.23 21.55 -
BE jmax (V) 29.243 29.886 - 1217.40 1218.55 - 638.50 639.24 640.61
MnGe A(eVKeps) 4.33 0.49 - 110.66 7.52 - 4.29 7.64 5.87
(001) A, (eVKeps) 11.39 1.29 - 12.09 0.82 - 1.65 2.94 2.26
Acorr. tota 12.68 12.91 6.85




1.0 104 _ 3nmCu
1 st (i) // /IMnGe(001)
:go.o /
5 95 -0.5—2/ 5 : FC @ H =500 Oe
§ | 0 d? 3 nm Cu/Ge(001) §
] 2. ' © 1 ZzFc, then M(T)
2 0.0 x 1.5 @ H =500 Oe
s ] 5 )
5 § .
< -0.5 E N -rg =3
] 210 ¢ o < i YE
i 9 1% . 2K [ g o] § "
1.0 18 2 F B
’ IIIII[IIIIIIII||IIII llll||lll[|ll||lllll T § -4_- -8000H0 80000 . Tt LILEN |
0.2 0.1 0.0 0.1 0.2 i AP Rt 18 © 8000 8000
Applled field (T 0.5 - H (Oe) H (Oe)
IIIIIl]lll]lll]llllllll]lllIII
50 100 150 200 250 300
Comp()nente: Temperature (K)
- superparamagnetica (12,000 pg) — Mn:Ge, si Mn,,Geg G A Lunau et al
- ferromagnetica — Mn diluat in Ge(001) — DMS A Lungu et al.,

- paramagnetica (5 ug) — Mn metal in vecindatatea suprafetei Materials, accepted

Povesti despre IDEI complexe si oameni de succes - Bucuresti 12 decembrie 2013



Controlul optic al magnetizarii in Ge(001):Mn
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Tehnici experimentale:

MBE: LEED, RHEED,

AES

SIMS, RGA, TDA

MBE, STM, spectroscopie de fotoelectroni: cluster de stiinta suprafetelor

STS
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(a)  FIBT-700°C (b)  FIBT-1050°C (c

Chem. Mater. 2010, 22, 4740-4748 .
DOI:10.1021 /cm1011982
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Fe,O3@BaTiO3; Core—Shell Particles as Reactive Precursors for the
Preparation of Multifunctional Composites Containing Different
Magnetic Phases

Maria Teresa Buscagha f Vmcenzo Buscaglia,*" Lavinia Curecherlu t
Petronel Postolache,” Liliana Mltoserlu Adelina C, Ianculescu Bogdan S. Vasile,®
Zhao Zhe.” and Paolo Nanni'©

YIENI-CNR, Via De Marini 6, I-16149 Genoa, Italy, *Deparfmem of Physics, Alexandru loan Cuza
University, Bulevardul Carol I, Nr. 11, Iasi 700506, Romania, *Department of Science & Engineering of
Oxide Maferzals* Polytechnic Umlerwry of Bucharest, 1-7 Gh. Po/zzu P.O. Box 12-134,011061 Bucharest,
Romania, Deparrmenr of M aterials and Environmental Chemistry, University of Stockholm, SE-10691,
S Iockho/m Sweden, and © Department of Process and Chemical Engineering, University of Genoa,
erm del Mare, Pad. D, I-16129 Genoa, Italy
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Ferroelectric Schottky diode behavior from a SrRuO;-Pb(Zr,,Ti,5)O3-Ta structure
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Bioelectrochemistry

journal homepage: www.elsevier.com/locate/bioelechem

Interaction of gentamicin polycation with model and cell membranes

Eugenia Kovacs ?, Tudor Savopol **, Maria-Minodora lordache ¢, Lavinia S3pldcan ?, Iuliana Sobaru ¢,
Claudia Istrate ¢, Marie-Paule Mingeot-Leclercq ™', Mihaela-Georgeta Moisescu ?

¢ Carol Davila Medical and Pharmaceutical University, Biophysics and Cellular Biotechnology Department, P.O. Box 35-43, Bucharest, Romania
b Cellular and Molecular Pharmacology Unit, Catholic University of Louvain, UCL 73.70 avenue E. Mounier 73, B-1200 Bruxelles, Belgium

» 2B5A
(a) .2.87 A ®

@Wl LEY n;l;' Early View publication on wileyonlinelibrary.com
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ONLINE LIBRARY citable using Digital Object Identifier — DOI)
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o  research

Phys. Status Solidi RRL, 1-4 (2013) / DOI 10.1002/pssr.201307029

Au—-Ge bonding on a uniformly _

www.pss-rapid.com
Au-covered Ge(001) surface —

Dana G. Popescu and Marius A. Husanu’

National Institute of Materials Physics, P.O. Box MG7. Bucharest-Magurele 077125, Romania
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Timisoara

JOURNAL OF APPLIED PHYSICS 111, 044309 (2012)

Interface charge transfer in polypyrrole coated perovskite manganite
magnetic nanoparticles

0. Pana,' M. L. Soran,"? C. Leostean," S. Macavei,' E. Gautron,? C. M. Teodorescu,®

N. Gheorghe,® and O. Chauvet®

'"ational Institute for R&D of Isotopic and Molecular Technologies, PO Box 700, 400293 Cluj-Napoca,
Romania

2Institute of Materials Jean Rouxel Nantes, 44322 Nantes cedex 3, France

*National Institute for R&D of Material Physics, 105 Atomistilor st., 077125 Bucharest -Magurele, Romania

(Received 3 October 201 1; accepted 19 January 2012; published online 22 February 2012)
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Lattice Boltzmann models:

build by separation of variables in the
Cartesian (HLB) or spherical (SLB)
coordinate systems:

the momentum integrals of the distribution
functions are calculated using
Gauss-Hermite (HLB models) or
Gauss-Laguerre/Legendre quadratures
(SLE models)

the quadrature points are related to the
roots of the corresponding orthogoenal
polynomials of order N+1

Microfluidics effects:

develop near the walls of the flow domain

increase when the Knudsen number
increases

example: Couette flow
velocity slip
temperature jump

transversal heat flux

longitudinal heat flux (not driven by a
temperature gradient !)

good agreement to Direct Simulation
Monte Carlo (DSMC) results

LB models: more efficient for Kn < 0.5 and
better numerical stability than DSMC

B.Piaud, S.Blanco, R.Fournier, V.E.Ambrus and V.Sofonea, International Journal of Modern Physics 25 (2014) 1340016
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