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Preface

On behalf of the International Advisory Committee and Local Organizing Committees,
we welcome you to the WORKSHOP on Condensed matter research by means of
neutron scattering methods (CMRNS-Dubna).

CMRNS-Dubna is a joint event of the 15th International Balkan Workshop on Applied
Physics and Materials Science.

CMRNS-Dubna is hosted by Ovidius University of Constanta, and supported by the
Balkan Physical Union, the Romanian Physical Society, Romanian Academy, Academy of
Romanian Scientists, Joint Institute for Nuclear Research, Dubna.

The CMRNS topics will highlight results of interdisciplinary research and
development of neutron instruments and techniques at IBR-2 reactor.

CONFERENCE TOPICS:

1. Condensed Matter Physics

2. Materials Science ,

3. Soft Matter (biological nanosystems, lipid membranes, polymers, magnetic
elastomers, ferrofluids) '

4. Life and Earth Sciences

CMRNS is dedicated to the centenary of the birth of Fyedor L. Shapiro (1915 —
1973), an outstanding Soviet physicist, who provided fundamental contribution to
establishment and development of the experimental facilities and basic research areas at the
Frank Laboratory of Neutron Physics (http:/flnp.jinr.ru/25/), Joint Institute for Nuclear
Research (http://www.jinr.ru/).

The main objective of CMRNS-Dubna is to offer overviews of several important

research issues in the field and to provide opportunities for cooperation developments.

Organizing Committee
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Structural and electrical properties of
N doped SiC thin films deposited by TVA method

Ciupina V."$, Lungu C.P.?, Vladoiu R.}, Prodan G.C.!, Antohe S.2,
Porosnicu C 2, Stanescu 1.1, Jepu 1.2, Iftimie S.3, Bele M.,
Mandes A.!, Dinca V.}, Vasile E.*, Zarovski V.2, Nicolescu V.#

1Ovidius University of Constanta, 124 Mamaia Avenue, Constanta, Constanta, Romania 900527; 2National
Institute for Lasers, Plasma and Radiation Physics, P.O. Box MG-36, 077125 Bucharest; 3University of
Bucharest, Facultynof Physics, Atomistilor 405, CP MG - 11, RO - 077125, Physics Platform - Magurele,
Bucharest-Magurele, Romania ;

4CERONAYV Constanta, Pescarilor Street no. 69A, 900581 Constanta, Romania ;

3 University Politehnica of Bucharest, Faculty of Applied Chemistry and Material Science,Department of
Oxide Materials and Nanomaterials, No. 1-7 Gh. Polizu Street, Bucharest 011061, Romania;

¢ Academy of Romanian Scientists, Splaiul Independentei No. 54, Bucharest 050094, Romania;

Ionized nitrogen doped Si-C thin films at 200°C substrate temperature were obtained
by Thermionic Vacuum Arc (TVA) method. To increase the energy of N, C and Si ions, -
400V, -600V and -1000V negative bias voltages was applied on the substrate. The 200nm
thickness carbon thin films was deposed on Si and glass substrate and then 400nm, 600nm
and 1000nm N-SiC coatings on carbon thin films was deposed. To characterize the structure
of as-prepared N-SiC coatings, Transmission Electron Microscopy (TEM), High Resolution
Transmission Electron Microscopy (HRTEM) and X-Ray and Photoelectron Spectroscopy
(XPS) techniques was performed. The crystallinity of N-SiC thin films increase with
increasing of acceleration potential drop, i. e. with energy of N, C and Si ions.

Electrical condﬁctivity was measured comparing the potential drop on the structure
with the potential drop on a series standard resistance in a constant current mode. Significant
increases in the acceleration potential drop lead to a variation of crystallinity and electrical
conductivity of N-SiC coatings.

Keywords: SiC nanostructures, TVA method, TEM, HRTEM, XPS, electrical
conductivity.

Acknowledgments
This work was supported by the JINR-Romania Scientific Project No. 34/23.01.2015 item 48.

14









/3 -ROO5 7

Oral

Session

Havun O-TEXHUYECKAS
BUEBJIMOTEKA

ONViu







Oral Session CMRNS 2015, Constanta, Romania

31
(4]
(5]
(6]
(7]

(8]

S. Abramchuk , E. Kramarenko , G. Stepanov , L. V. Nikitin , G. Filipcsei, A.R. Khokhlov, M. Zrinyi,
Polym. for Adv. Tech. Vol.18, Issue 11 (2007) 883 o

Yu.L. Raikher, O.V. Stolbov, Tech.Phys.Lett. 26 (2), (2000) 156

Borcea L and Bruno O 2001 J. Mech. Phys. Solids 48 2877

Bica 1., Balasoiu M., Kuklin A.L, Solid State Phenomena, Trans Tech Publications 190, 645-
648(2012).

Balasoiu M., Lebedev V.T., Orlova D.N., Bica I., Raikher Yu.L, Journal of Physics: Conference
Series 351(1) 012014(9) (2012).

Balasoiu M., Lebedev V.T., Bica I., Raikher Yu.L., in ,,Actual problems of condensed matter
physics”, Ed. Yu.M. Raikher, ISBN 978-5-7691-2418-1, Perm 106-115 (2015) (Russ.).

19



CMRNS 2015, Constanta, Romania Oral Session

Neutron diffraction potentialities for residual stress studies
at the IBR-2 pulsed reactor

Bokuchava G.D., Papushkin 1.V, Kruglov A.A.

Frank Laboratory of Neutron Physics, Joint Institute for Nuclear Research, Dubna, Russia
e-mail: gizo@nfjinr.ru

The investigation of internal mechanical stresses in materials is of fundamental as well
as of applied importance. The neutron diffraction technique for stress investigations came
into use in the mid 1980s and since then it has become widely applied due to a number of
significant advantages over conventional methods. The most important advantage is that
neutrons can penetrate matter to a depth of 2-3 cm in steels and up to 10 cm in aluminium.
The advantages of neutron diffraction are so overwhelming that in recent years
diffractometers for internal stress investigations have been built almost in all advanced
neutron centres in the world.

The greater part of the studies is concerned with the determination of residual stresses
in industrial products and structures. The most frequent source of stresses is various
technological processes. These studies are of interest for manufacturers from the viewpoint
of creating optimum properties of materials and optimization of technological production
processes. The results of these studies help to create optimum residual stress states in
different cross sections of the component part and consequently, improve its performance
characteristics and service life. , ,

Another important direction of research activity is investigations of residual stresses
and mechanical properties of advanced materials, such as composites or gradient materials
as well as different steel grades. Within the framework of theése investigations, the
coexistence of different phases in one material and their joint impact on the elastic properties
and residual stresses in the material are studied. These investigations are important for the
creation of materials with physical-chemical and elastic properties specified in advance. The
results of these studies make it possible to create new materials with predictable properties
and behaviour

At present, JINR is the only scientific centre in Russia where regular world-class
neutron diffraction investigations of residual stresses are conducted. For this purpose, the
Fourier stress diffractometer (FSD) has been constructed at the IBR-2 high-flux pulsed
reactor (Fig. 1). The FSD is usiﬁg reverse time of flight (RTOF) method in combination

7
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Reflectrometry studies of the structure and stability of ferrofluids
at the solid-liquid and air-liquid interfaces

Gapon LV.!?, Petrenko V.I.'2, Avdeev M.V.}, Bulavin L.A.2, Soltwedel O.%,
Balasoiu M.}, Vekas L., Zavisova V.”, Kopcansky P.’

! Frank Laboratory of Neutron Physics, Joint Institute for Nuclear Research, Dubna, Russia

2Kyiv Taras Shevchenko National University, Kyiv, Ukraine

3 Department of Physics and Astronomy, Uppsala University, Swedend

4 Max-Planck-Institut for Solid State Research, Outstation at MLZ, Garching, Germany

3 National Institute of Physics and Nuclear Engineering, Bucharest, Romania

6 Center for Fundamental and Advanced Technical Research, Romanian Academy-Timisoara Branch,
Timisoara, Romania .

7 Institute of Experimental Physics, SAS, Kosice, Slovakia

Magnetic fluids (MFs) are unique systems combiriing magnetic properties and fluidity.
They consist of magnetic nanoparticles located in a liquid medium. To prevent aggregation,
the particle surface is coated by a surfactant layer. Great interest in these systems is related
due to the possibility of their use for controlled drug delivery, diagnosis and treatment of
various diseases, for example cancer. Therefore, the study of biocompatible FF are very
relevant.

In the current research was studied the adsorption properties of biocompatible MFs
their behavior at the solid/liquids and at the air/liquids interfaces by X-ray and neutron
reflectometry. It was shown the effect of gravity to the destabilization of the magnetic fluid.
The structural organization of the nanoparticles at the studied interfaces was discussing.
Also, it was held comparative analysis of magnetic fluid prepared on a non-polar solvent

and we observed a similar structure.

Keywords: neutron reflectometry, x-ray reflectometry, adsorption of magnetic particles, magnetic
fluids.
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Why do geoscientists use neutron diffraction?

Ivankina T.L

Frank Laboratory of Neutron Physics, Joint Institute for Nuclear Research, Dubna, Russia, iti@nf.jinr.ru

The principle advantages of neutron diffraction based on phenomenal properties of
neutron which perfﬁit to extend an aspect range of solid-state physics, geology and
geophysics are analyzed:

¢ determination of the structure of rock-forming minerals,

* texture measurement and study of texture formation processes in rocks,

¢ investigation of the kinetics of phase transitions in connection with the origin of the
seismic anisotropy and geodynamic problems, and

¢ study of residual and local strains/stresses of rock.

Crystallographic mineral preferred orientations (textures) are one of the important
fabric elements of rocks, which give us the unique information on the mechanisms of
evolution of Earth’s lithosphere. Neutron diffraction has some advantages especially for
geological materials. Neutron diffraction provides experimental data on changes of d-
value (lattice plane distances) of the sample induced by variations of external actions. For
coarse-grained geological materials the neutron diffraction is most suitable because of the
high penetration depth of neutrons, which allows the investigation of bulk volumes up to
several cm’. The low absorption of neutrons in matter also enabled us to install the sample
environments (chamber, heater etc.). The neutron time-of-flight method is appropriate for
the investigation of materials consisting of minerals with lower crystal symmetry, because
all d-values can be determined simultaneously with the required high precision. Using

time-of-flight method multiphase materials as rocks can easily be examined.

The basic part of the study contains results on measurements of mineral preferred
orientations of rocks at the pulsed reactor IBR-2 (JINR, Dubna) using special texture
diffractomer SKAT. Some trends of development of geological material investigations by

means of neutron diffraction for the purpose of fundamental Earth sciences are discussed.
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Small angle neutron scattering spectrometer
YuMO for soft matter investigations

Ivankov O.L'>3, Soloviov D.V.?3, Rogachev A.V.}2,
Kovalev Yu.S.!?, Sirotin A.P.!, Petukhova T.B.}, Kirilov A.S.},
Soloviev A.G.!, Solovieva T.M.!, Gordeliy V.L."*%5, Kuklin A L1

1 Joint Institute for Nuclear Research, FLNP, Russia

2 Moscow Institute of Physics and Technology, Russia

3 Taras Shevchenko National University of Kyiv, Ukraine
* Institut de Biologie Structurale, France

5 Research Center Juelich, Germany

e-mail: ivankov@jinr.ru

Direct beam detecto

Vanadium standard
Samples

Thermostat

Collimation system\

Chopper

Moderator

Ll

Fig 1. Scheme of the YuMO spectrometer with two-detector system.

d

Remote PC

The possibilities of the modernized spectrometer YuMO at high fiux IBR-2 pulsed
reactor due to automation of separate units are shown [1]. Main unique devices due to
modernization are presented [2, 3]. The wide g-range, absolute scale and dynamic g-range
was shown [4]. Standard configuration of the spectrometer include thermobox connected
with liquid thermostate are presented. Advantages of the upgraded spectrometer are shown.

The main applications of spectrometer are presented.
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Table 1. Main parameters of the YuMO spectrometer

Parameters

Flux on the sample (thermal neutrons)
Used wavelength

Q-range

Dynamic Q-range

Specific features

Size range of object

Intensity (absolute units -minimal levels)
Calibration standard

Size of beam on the sample
Collimation system

Detectors

Detector (direct beam)
Condition of sample
Q-resolution
Temperature range

Number of computer controlled
samples

Background level

Mean time of measurements for one
sample

Frequency of pulse repetition

The instrument control software
complex :

Controlling parameters

Data treatment

Value

107 4x107 n/(s em?)
05Ato8A

7x10% - 0.5 A"
Qmax/qmin up to 100

Two detectors system, central hole
detectors

500-10 A

0.01 cm™

Vanadium during the experiment
8 — 22 mm?

Axial

He? -fulfiled, home made preparation, 8
independent wires

SLi-convertor (home made preparation)

In special box in air

low, 5-20%
-20°C -+150°C
25
0.03-02cm
l1h

SHz

SONIX [5]

Starts (time of experiments), power,
vandium standard position, samples
position, samples box temperature,
vacuum in detectors tube.

SAS, Fitter [6-7]

[11 A.L Kuklin, A.D. Rogov, Y.E. Gorshkova, P.K. Utrobin, Y.S. Kovalev, A.V. Rogachev, O.1
Ivankov, S.A. Kutuzov, D.V. Soloviev, V.I. Gordeliy, Analysis of Neutron Spectra and Fluxes
Obtained with Cold and Thermal Moderators at IBR-2 Reactor: Experimental and Computer
Modelling Studies, Pepan Letters, 8 (2011) 200-217.

[2] A.L Kuklin, D.V. Soloviov, A.V. Rogachev, P.K. Utrobin, S.K. Yu, M. Balasoiu, O.1. Ivankov, A.P.
Sirotin, T.N. Murugova, T.B. Petukhova, E.G. Yu, R.V. Erhan, S.A. Kutuzov, A.G. Soloviev, V.I.
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3]

(4]
[3]
(6]

(7

Gordeliy, New opportunities provided by modernized small-angle neutron scattering two-detector
system instrument (YuMO), Journal of Physics: Conference Series, 291 (2011) 012013.

I. Kuklin, M. Balasoiu, S.A. Kutuzov, Y.S. Kovalev, A.V. Rogachev, R.V. Erhan, A.A. Smimov,
A.S. Kirilov, O.1. Ivankov, D.V. Soloviov, W. Kappel, N. Stancu, M. Cios, A. Cios, V.I. Gordeliy,
Magnetic system for small angle neutron scattering investigations of nanomaterials at YuMO-SANS
instrument, Journal of Physics: Conference Series, 351 (2012) 012022,

AL Kuklin, A K. Islamov, V.I. Gordeliy, Scientific Reviews: Two-Detector System for Small-Angle
Neutron Scattering Instrument, Neutron News, 16 (2005) 16-18.

Kirilov, A.S., Main features of the new software control system for the YuMO instrument. Journal of
Physics: Conference Series, 2012. 351(1): p. 012021.

Soloviev, A.G., etal., SAS. Program for primary processing of small-angle scattering spectra. Version
2.4. Description and user guide. Communication of the Joint Institute for Nuclear Research, 2003.
P10-2003-86.

Soloviev, A.G., et al., FITTER. The package for fitting a'chosen theoretical multi-parameter function
through a set of data points. Application to experimental data of the YuMO spectrometer. Journal of
Physics: Conference Series, 2012. 351(1): p. 012027.
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The optical properties forming in optical-active materials:
~ neutrons studies

Kichanov S.E.!, Kozlenko D.P.!, Shevchenko G.P.%, Tretyak E.V.?,
Malashkevich G.E.3, Gurin V.S. 2, Savenko B.N.!

! Joint Institute for Nuclear Research, Dubna, Russia

2 Research Institute for Physical Chemical Problems of the BSU, Minsk, Belarus
3B.LStepanov Institute of Physics NASB, Minsk, Belarus

e-mail: ekich@nfjinr.u

My talk is focused on resent experimental results of studies of optical materials by
means of neutron diffraction and small angle scattering technics at IBR-2 high flux pulsed |
reactor in Dubna, Russia.

At present, the urgent problem of structural chemistry and materials science is to
produce optical materials with the possibility of varying their optical properties at the stage
of synthesis. In this regard, the application of colloidal chemical methods is most promising
for solving this problem, fnéléing it possible to obtain materials characterized by high
homogeneity of the distribution of optically active ions more easily introduced into the
crystal matrix, and most importantly, the possibility of forming complex composite systems
with a controllable redistribution of activator ions between the components.

The most promising and widely studied materials for laser and photoluminescence
equipment are crystalline phosphors based on yttrium aluminum Y3AlsO5; (YAG) and
lutetium aluminum Lu;AlsOp; (LuAG) garnets. In our experiment, neutron diffraction
spectra have been obtained for composite phosphors Y3Als012:Ce**/Lu,O; and
Lu3Als0q:Ce*/Lu,0; for different concentrations of LuyOs. The modification of
luminescent properties by Lu,O; doping in Lu;AlsO12:Ce**+Lu,0; is drastically different is
comparison with Y3A15012:Ce**+Lu,0;. The difference in the effects of the introduction of
Lu0; for phosphors LuzAlsO12:Ce**/Luy03 and Y3Als012:Ce**/Lu,O; on the formation of
their optical properties can be explained by the processes of diffusion of cerium ions from
the Lu;AlsO12:Ce** matrix to LuyOs, which is accompanied by a decrease in their
concentration in LuAG:Ce**. When introducing Lu,O; into Y3Als04,:Ce>* there also occurs
a redistribution of Ce* ions in the system, but it takes place not between the phase
Y3Al5012:Ce* and Lu,Os, but between additional phases being formed of Y;,Lu,AlsOp,

and/or LuzAlsO1s, in which Ce** ion luminesces well.
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The promising materials for optical filters are silicate glasses doped by transition and
rare-earth metal oxides. These glasses doped by cerium and titanium oxides have selective
light absorption and characterized by high thermal stability and ultra-violet radiation
protection. It was assumed, that unique physical properties of these glasses can be result of
a complex oxide nanoparticles Ce-Ti-O forming. In the present work most attention is
focused on the research of structure aspects of optical properties formation in silicate glasses
with different initial oxides TiO,/CeQ, molar concentration by means of small angle neutron
scattering.

The formation of complex oxide Ti-Ce-O nanoparticles in the silicate glasses was
revealed. At fixed cerium oxide molar concentration x(CeO2)=2.0 the variation of TiO,
relative concentration in low molar concentration range 0.3-1.0 is reason the average size of
formed nanoparticles increases with dRg/dx = 4.3(1), but at high titanium oxide
concentration x(TiO,) > 1.0 this coefficient approximately twofold decreased to 2.2(1). This
fact can be explained by a model with two different types of nanoparticles formed in the
silicaté glasses. So at small molar concentrations ratio of initial Ce02/Ti02‘ oxides the
nanoparticles are formed by predominately from oxygen, trivalent cerium Ce** and
tetravalent titanium ions Ti**. With relative concentration CeOy/TiO; increasing a valence
state of cerium ions changes to tetravalence Ce** and this fact are reason formation of
another nanoparticles type, which characterized by larger average size and another
mechanism of optical properties forming. ’

The work has been supported by the RFBR and the Ministry of Investment and

Innovation of Moscow region under grant Ne 14-42-03641 r_centr_a.
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Neutron diffraction investigation of rail wheel steel texture

Lychagina T.A., Nikolaev D.I.

Joint Institute for Nuclear Research, Dubna, Russia
e-mail: lychagina@yjinr.ru, dmitry@nf.jinr.ru

Study of the factors controlling the structure and properties of rail wheel steel is a very
important task because it allows optimizing of steel composition and temperature regimes
for mechanical properties improvement. The production technology of the rail wheels
includes such operations as forging, press forming and rolling that can result in texture
formation. The subsequent temperature treatment (annealing, quenching and tempering for
rim) can also influence texture changing. Besides, texture formed as a result of railway
wheel usage influences on their strength and operating life. Neutron diffraction is a powerful
nondestructive tool for global texture inveétigation in the volume of the material.

In this work the crystallographic texture for a set of wheel steel samples with different
regimes of thermo-mechanical treatment and with and without doping by systemAl-Mg-Si-
Fe-C-Ca-Ti-Ce has been measured by neutron diffraction. The texture measurements have
been carried out by neutron diffraction using time-of-flight technique at SKAT
diffractometer [1-2] situated at IBR-2 reactor (Dubna, Russia). The three complete pole
figures (110), (200), (211) of a-Fe phase in 5°x5°grid have been extracted from a set of 1368
spectra measured for each sample (Fig.1).

We had for texture investigation four samples from the wheel rim and four samples
from the transitional zone between the wheel hub and disk. Namely in this transitional zone
cracks sometimes appear under fatigue cycling tests. The samples 1 and 3 were cut from the
modified steel wheel, whereas the samples 2 and 4 were cut from the conventional steel
wheel. The samples 3 and 4 were undergone deformation according to technological
operations of rail wheels préduction, and the samples 1 and 2 were undergone temperature
treatment following this deformation. The samples volume was about 10cm?3. So we had

good grain statistics because the grain size in the both types of steel is about 25um.
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Fig. 2.The sum spectrum measured at SKAT for sample 1 from modified steel.

It was concluded that the steel modification and some changes in the heat treatment
modes of the rail wheels from the experimental (modified) and the conventional (non-
modified)- steel lead to reorientation of texture component. The measurements at SKAT
spectrometer were able to show properly the texture changes corresponding to the

technological operations even in spite of the texture weakness in the investigated samples.
[1] Ullemeyer K. et al. Nuclear Instruments and Methods in Physics Research A 412-1 80 (1998)
[2] Keppler R. et al. Journal of Applied Crystallography 47 1520 (2014)

[3] Lychagina T.A. and Nikolayev D.I. Crystallography Reports 52-5 774 (2007)
[4] Lychagina T.A., Nikolayev D.I. and Wagner F. Texture, Stress and Microstructure 237485 (2009)
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Structure and stability of ferrofluids with surfactant excess
by small-angle neutron scattering
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Colloidal suspensions of magnetic nanoparticles coated with surface-active agents
(surfactants) to prevent an aggregation under various conditions are great of interest in
condensed matter physics. They present an individual class of materials co-called as
magnetic fluids (MF) or ferrofluids. Magnetic nanoparticles have a characteristic size of
about 10 nm that corresponds to a single-domain state, thus determining a
superparamagnetic behavior of the liquid system. This specific property of ferrofluids is
very useful for different technological and biomedical applications [1-31.

In spite of relatively strong and hard-predicting interaction between magnetic
nanoparticles MFs show a good stability as colloidal systems. Aggregation stability of
ferrofluids is significantly determined by the interaction between molecules of surfactants
in the solvent. The concentration of surfactant molecules in a solution is one of the important
factors affecting on the stability of MFs, especially in the case when magnetic fluids contain
some excess of stabilizer molecules. It is known in practice there is the optimal amount of
surfactant in MFs at which ferrofluids have the most possible stability as colloidal liquid
system. The present work was carried out within the framework of systematic investigations
of the influence of surfactant excess on the structure of the different types MFs [4-8].

The small-angle neutron scattering (SANS) is one of the most informative scientific
approach for structural studies of multicomponent nanosystems and particularly magnetic
fluid [8]. The structural parameters of the classical magnetic fluids prepared on the base of
decalin at different excess of oleic and myristic acids in MF’s volume (up to 20 vol.%) were
determined by SANS as well as the Guinier parameters for molecules of the above
mentioned acids were eliminated by SANS. Additional comparison of oleic and myristic

acids behavior dissolved in the decaline and dissolved in corresponding magnetic fluids
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allows to evaluate the changing of interaction between the molecules of free (non-adsorbed)
surfactant in the presence of magnetic nanoparticles. The structure parameters of polar
ferrofluid stabilized by oleic and dodecyl-benzenesulfonic acids were obtained. In the case
of polar MF the interparticle interaction in the system was considered by analyzing the
effective structure factor.

Considered magnetic fluids are stable in respect of the formation of large aggregates
of the magnetic nanoparticles in the studied range of the surfactant concentration.
Comparison of the results with previously reported data for similar MFs based on benzene
[4-6] is performed in the work.

[1] Vekas L, et al., Magnetic Nanofluids: Synthesis and Structure, In Nanoscience and Its Applications

in Biomedicine, edited by Donglu Shi. (Springer Verlag (2008). Ch. 25, pp. 645-704.

[2]1 Belous A.G., et al., IEEE ELNANO 2014, Kyiv. (2014), pp.245-249.

[3] Kopcansky P., et al., Jornal of Physics: Condenced Matter. 20(20), 200301 (2008).
[4] Petrenko V.L, et al, Journal of Surf. Inv. 3(1) (2009) pp.161-164.

[5] Petrenko V.I, et al, Solid State Phenom. 152-153 (2009) pp.198-201.

{61 Petrenko V.L, et al, Coll. Surf. A 337 (2009) pp. 91-95.

[71 Avdeev M.V, et al. Rus. J. of Phys. Chem. A 83(7) (2009) pp. 1129-1133.

[8] Petrenko V.L, et al, Coll. Surf. A 369 (2010) pp.160-164.
[9] Avdeev M.V., Aksenov V.L. Phys. Usp. 53 (2010). pp. 971-993.
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Neutron scattering and NMR study of amlodipine besylate
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To product an electrical activity for reduction of cardiac and smooth muscle as well as
conducting it in nervous cells requires of calcium ions. There are preparations that suppress
excessive calcium entry into cells, promote relaxation of the walls of blood vessels and
cardiac muscle and thus provide a free flow of blood. Amlodipine belongs to a new-
generation of drugs. It is known as long-acting dihydropyridine-type calcium channel
blockers [1, 2]. Amlodipine is used in the management of hypertension and coronary artery
disease.

Amlodipine is a molecular crystal which phase transitions in the temperature range
from 77 K up to the melting point at 450 K have not been observed. Nevertheless, it cannot
be excluded a phase transition at lower temperatures. It is known that there are 3
polymorphic forms of amplodipine: besylate, maleate and mesylate.

The aim of the work is studying of dynamics of the molecule amlodipine besylate
depending on the temperature by ineléstic neutron scattering and NMR methods.

In work it has been shown comparison of experimental data and results obtained by

“Monte-Carlo” method.

Acknowlegements:

Wasicki J., Pajzderska A., Bilski P. Faculty of Physics Adam Mickiewicz University Poznan, Poland

[1] ChoiN.Y.,etal. Brain Res. 1551, 1(12) (2014).
[2] Rapolu R., et al. Journal of Pharmaceutical and Biomedical Analysis. 99, (2014) pp.59-66.
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Some possibilities of small-angle scattering techniques
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Small-angle scattering techniques is most performance method for investigation of
different type of nano size systems.

Some examples study of condensed mater in several fields was shown. Comparisons
of small-angle neutron and x-ray scattering was demonstrated.

High monodispersity of the objects used in nanotechnologies often occurs to be a key
requirement. Unfortunately, accurate values of the structural characteristics of the objects
with nano sizes are not so trivial to obtain.

As it has been demonstrated small-angle X-ray and neutron scattering gives us an
excellent metrological support in the domain from 20 At01000A. An important advantage
of this method is that it allows one to obtain not only integral structural parameters but the
important data about the internal structure of the nanoobjects as well.

The latter is necessary to understand unusual properties of these nanoparticles and

develop new nanomaterials with the required properties.
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Micropore formation in silicone rubber based membranes
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In this work, we present the fabrication method of microporous membranes based on
silicone rubber and stearic acid, at various volume concentrations of the catalyst. We show
that the dimensional distribution of the pores is significantly influenced by the catalyst
concentration. We present the obtained results and discuss the influence of catalyst
concentration on the pore distribution. The results give new insights into pore formation
mechanisms in silicone rubber based membranes [1].

[11 Anitas E. M., Bica I., Erhan R. V., Bunoiu M., Kuklin A. L, Rom. J. Phys., To be published, 60 (5-6),
(2015).
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Intermolecular interactions in ternary solutions of some pyridazium ylids
described by the solvent empirical scales
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Pyridazinium ylids are zwitterionic compounds having separated charges on adjacent
atoms from their molecules. The separated charges can be moved by the photons from the
UV or VIS ranges. Ternary solutions can offer information about the interactions in which
the pyridazimium ylids are involved in the two solvents used for binary solvent obtaining.

In the studies presented here, the zwitterionic compounds are spectrally active
molecules and show a visible electronic absorption band which is sensible to the solvent. In
binary solvents, water + ethanol and water + methanol, the wavenumbers in the maximum
of the ICT electronic absorption bands of ylids increase with the water content increasing.
The empirical scales of solvents can be used in order to describe the solvent influence on
the electronic absorption spectra.

The wavenumbers in the maximum of the visible intermolecular charge transfer (ICT)
absorption band recorded in ternary solutions of spectrally active molecules were correlated
with the solvent empirical parameters Ex(30), n’, a, P.

[1] Pop, V., Dorohoi, D.O., Delibas, M., An. Stiint. Univ. ALLCuza, Iasi, 32 (1986) s.Ib 79-84.

[2] Zugravescu, 1., Petrovanu, M., N-Ylid Chemistry, Acad Press, New York, London, 1982., pp. 247-
314

[3] M.J.Kamlet, J.-L. M. Abboud, R. W. Taft, Progr. Phys. Org. Chem., 13 (1981), pp. 485-630

[4] C. Reichardt, Solvent and Solvent Effects in Organic Chemistry, third, updated and enlarged edition,
Wiley-VCH, 2003, pp. 389-471
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Nuclear and magnetic scattering components determination
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Magnetic nanoparticles are one of the most interesting classes of material due to their
numerous technical applications. Development and optimization of their obtaining process
requires knowledge about their characterization, in particular, the size and particle size
distribution measures.

The use of neutrons in magnetic materials characterization has the advantage of
allowing to be obtained simultaneously the information on the physical and magnetic
structure of the invesﬁgated system.

The effective cross section for the general scattering process relative to a scatterer

nucleus according to [1] is defined as:

do / dQ = b2 +2bpGl + p2q? 1)
in which
b is the nuclear scattering length
p is the magnetic scattering length

A is the versor of the incident to the sample neutron polarization direction;

§=2(2K)-K
where 7 is the vector of the magnetic interaction; K and g are the the unit vectors of the
magnetization direction of the sample, respectively of the orthogonal direction to the
scattering plan (scattering unit vector).

Several methods of separate determination of nuclear and magnetic components of
neutron scattering derived from relation (1) using polarized and unpolarized neutrons are
known [2].

The present work describes the method of application the contrast variation technique

[3, 4], for eliminating the need for the magnetic field application and the use of polarized
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neutrons in the process to separate the nuclear and mégnetic scattering from the colloidal

disperse systems [5].

[1]
2]
B3]

[4]
[5]

Halpern O. and Johnson M., Physical Review. 55, 898 (1939).

Bacon G.E., Neutron Diffraction, 2edn. (Oxford University Press, 1962).

Stuhrmann H.B. and Kirste R.G., Z.Phys.Chem.Frankfurt. 46, 247 (1965); Stuhrmann H.B.,
J.Appl.Cryst. 7, 173 (1976).

Grabcev B., Balasoiu M., Bica D., Kuklin A.L, Magnetohydrodynamics. 10(2) 156 (1994).
Balasoiu M and Kuklin A I., Patent RO 128070 (2014).
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On the modelling of the magnetic nanoparticles influence on
elastomer matrix from SAS data

Balasoiu M.!?, Balasoiu-Gaina A.-M.", Rogachev A.V.‘,
Zhigounov A.*%, Bica I.°, Bunoiu M.}

! Joint Institute for Nuclear Research, Dubna, Russia

2 Horia Hulubei National Institute of Physics and Nuclear Engineering, Bucharest, Romania

3 Computational Mathematics and Cybernetics Faculty, Moscow State University, Moscow, Russia
4 Institute of Macromolecular Chemistry, ASCzR Prague
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Magnetic elastomers (ME’s) represent a specific class of smart materials responding
in a complicated way to the changes of external conditions. ME’s are composed of magnetic
nanoparticles and a low magnetic permeability polymer matrix. These composites are quite
new, and the work on understanding their properties in dependence on the synthesis
processes, composition, mechanical and magnetic fields, etc. is nowadays extensively
progressing with regard to nano- or microtechnology.

These types of polymer nanocomposites are characterized by the coexistence of several
different length scales: the average radius gyration of the polymer molecules (Rg), the
average diameter of the nanoparticles (2r), and the average necarest-neighbor distance
between the particles (d) [1].

A small angle X-ray scattering (SAXS) experiment on magnetic elastomers samples
was performed on the Rigaku SAXS spectrometer at IMC, Prague, in the Q, momentum
transfer value range of (0.004 - 1.1) A "L,

The bpresent work presents several modeling approaches for the mathematical
description of the elastomer matrix behavior (Fig.1) in function of the particle concentration
and magnetic field application during the preparation process. SAXS scattering curve of the
elastomer matrix in log-log coordinates and best linear fits for 3 regions of Q, in the range
(0.008-0.1) A! are given in Fig.1.
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Cobalt ferrite nanoparticles (CoFe2Os) have received increasing attention for the
combination of their bulk magnetic properties (high coercivity at room temperature,
moderate saturation magnetization) with the magnetic properties typical of nanoparticles
(superparamagnetism), which make them ideal materials for technological and medical
applications.

Nowadays researches on developing ferrofluids with new types of particles, new
synthesis methods, increased particle concentration, using different stabilization methods
and compounds are in progress. Water-based ferrofluids present the most complex
microstructural behavior and their properties improvement represents an important
challenge in this field [1,2].

In the present paper, the structure of a new CoFe,O4/lauric acid/DDS-Na/H,O
ferrofluid with the particle concentration and temperature variation is investigated by means
of small angle neutron scattering (SANS).

Small angle neutron scattering (SANS) measurements of CoFeyO4/LA/DDS-Na/HyO

ferrofluid samples were carried out using the YUMO instrument installed at IBR-2 high
pulsed reactor (JINR, Dubna, Russian Federation), equipped with a two- detector system

: -1 -1
[3]. The coverage interval of scattering vector Q was 0.006 A <Q<0.3 A . The measured
neutron scattering spectra were corrected for the transmission and thickness of the sample,

background scattering on the film substrate and on the vanadium reference sample using

-1
SAS software, yielding a neutron scattering intensity in absolute units of cm .
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Spectral and quantum-mechanical characterizations of
some compounds with biological activity
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A series of physico-chemical properties of molecules can be determined using
molecular modeling programs. Quantum-mechanical characterizations were theoretically
established and can provide useful information about the stability, reactivity and structure
of some pharmaco-therapeutic compounds. Spectral and the solvatochromic studies were
done, showing the presence of different types of interactions. The supply to the total spectral
shifts of the electronic absorption bands of each type of interaction was computed. Analysis
of a substance before its actual synthesis plays an important role in the pharmaceutical
industry.

Keywords: molecular modeling, spectral study, quantum-mechanical characterization,

solvatochromic study.

[1] Avadanei, M., Dulcescu, M.M,, Profire, L., Barboiu, V., Dorohoi, D.O., “Spectral and quantum-
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1,3Dimethylxantine”, DINB 6(3), 1149-1160, (2011);

{2] Dorohoi, D.O., Avadanei, M., Postolache, M., “Characterization of the solvation spheres of some
dipolar spectrally active molecules in binary solvents”, Optoel. Adv. Mat. — Rapid Comm. 2(8), 511-
514 (2008).

[3] Stroia, L., Stanculescu, R.E., Dorohoi, D.O., “Solvatochromism used in determining some molecular
electro-optical parameters”, International Conference on applications of Optics and Photonics, Braga,
Portugal, Proceedings of SPIE vol. 8001, Article nr. 80012S (2011);
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We suggest a new algorithm for constructing a random mass fractal from a
deterministic one. The positions of ‘units’ inside the fractal are taken at random, while their
number is kept constant at each iteration. The small-angle scattering intensity I(q), where q
is the scattering vector magnitude, is calculated for a system of randomly oriented fractals
with spatially uncorrelated positions. We investigate how the introduced randomness smears
the log-periodic function I(q)qP (D is the fractal dimension) [1] and thus how the scaling

factor of fractal can be extracted from the scattering intensity.

[1] A.Yu. Cherny, E. M. Anitas, V. A. Osipov, A. L. Kuklin — Phys. Rev. E 84, 036203 (2011).
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Ferro-magnetic nanoparticles suspensions in twisted nematic cells

Cirtoaje C.!, Stan C.}, Puscasu E.?

"University Politehnica of Bucharest, Applied Science Faculty, Physics Department
2Faculty of Physics, “Al. 1. Cuza” University of Iasi

Nanoparticles insertion in nematic liquid crystal cells are used to improve the magnetic
[11, electric [2] or electro-optic [3] properties of the mixture. Widely used in electronic
devices (LCD-s), where a short reaction time to the external field is required, liquid crystals
(LC) also proved to be an important element in unconventional optical component design.
In this case, a stable structure is preferred to a rapid one and, of course, a good optical
transparency is also required.

Twisted nematic (TN) effect made LCD-s practical in portable devices taking the
advantage of the low power consumption. The main problem of any LCD is the response
time of the nematic to the addressing field. When an external magnetic field, higher than the
limit for the Freedericksz transition is applied on a nematic liquid crystal cell, it takes about
Imin to even 2 or 3 minutes to completely reorient itself to the field depending on its
rotational viscosity and elastic constants. During this period, the system is very unstable and
the light crossing through it presents a series of maxima and minima before the final state is
reached [1].

Our experimental studies revealed that certain magnetic nanoparticles [4] insertion in
a TN-cell not only reduces the relaxation time but also changes the mixture into a very stable
one, without intermediate oscillations when a magnetic field is suddenly switched on (fig.1)
or off (fig.2).

Wght Intensity [a u]
-
2

-
s
light intensity [a u]

a) b)

Fig. 1: Light intensity distribution when a 1050 gauss magnetic field is switched on.  a) SCB TN-cell
b)5SCB+1%CoFe302 TN-cell
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Fig. 1: Light intensity distribution when a 1050 gauss magnetic field is switched off. © a) SCB TN-cell
b)5SCB+1%CoFe302 TN-cell

For the TN-cells, glass plates previously prepared for a planar alignment were mounted
with the rubbing directions perpendicular to each other and 180 um Mylar was used to set
the thickness. The cells were filled with SCB nematic from Sigma-Aldrich, for the witness
sample, and with a mixture of SCB and 1% CoFe;0, nanoparticles for the studied one.
Different magnetic fields (higher than the magnetic Freedericksz transition) were applied
on each sample and the laser intensity variation through the cell was recorded.

The results revealed a decrease of the relaxation time, suitable for LCD-s and also an

increased stability of the mixture making it properly for LC-based optical compounds.
Acknowledgment:
The work has been funded by the Sectorial Operational Program for Human Resources Development
2007-2013 of the Ministry of European Funds through the Financial Agreement
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Zinc sulfide is an important II-VI semiconductor, with many aplications in various
domains, such as photocatalysis [1], solar cells [2], electronic devices [3] etc. In last years,
nanoparticles of ZnS were obtained by various techiques like chemical precipitation [4],
hydrothermal method [5], ultrasonic radiation method [6] etc. The synthesis of metal
sulfides colloidal nanoparticles typically consists in a reaction of a metal compound with a
sulfide ion precursor in the presence of capping agents, which stabilize the high energy
surface of the nanoparticles and protect them from aggregation. The role of capping agents
in colloidal synthesis of nanoparticles is versatile and must be well understand for catalytic
applications of semiconductors. Thus, while the capping agents usually act as a physical
barrier to restrict the free access of reactants to catalytic nanoparticles, they can also be
utilized to promote catalytic performance of nanocrystals [7]. As well, the capping agents
used in the synthesis of semiconductors influence the performances of solar cells based on
synthesised semiconductor [8].

We studied the influence of capping agents on the properties of ZnS nanopowders.
Therefore, we synthesized ZnS nanopowders using two different capping agents and two
experimental techniques. The morphology of nanopowders was studied by transmission
electron microscopy and the optical properties were estimated using UV-Visible diffused
reflectance spectroscopy; the band gap energy was calculated by Tauc equation from the
reflectance spectra. The catalytic activity was determined in the photodegradation of Congo
red azo dye. The results were compared with those obtained for bare ZnS nanopowders. The
photocatalytic activity of ZnS nanopowder capped with Triton X-100 was remarkably good
and superior to ZnS nanopowder capped with polyethylene glycol 200 (PEG 200).

[11 G. Wang, B. Huang, Z. Li, Z. Lou, Z. Wang, Y. Dai, M.H. Whangbo, Sci. Rep. 5, article number

8544 (2015).
[2] D.H.Hwang, J.H. Ahn, K.N. Hui, K.S. Hui, Y.G. Son, Nanoscale Res. Lett. 7, 26 (2012).
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Risk factors in thermal neutron irradiation on biological systems
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As it is known, any human activity presents some risks. Identify and evaluate risks
should be based on professional experience in area of interest. A comprehensive risk
information is necessary for any successful risk treatment. So long as the risk are known,
deal with it and come up with solutions, under a previously elaborated plan, leads to recover
the normal working conditions.

The effect of different radiations on the human subjects is much studied. The paper
highlights the action of thermal neutron upon some biological membrane simple models,
before and after thermal neutrons irradiation,

The importance of lipids in cell membrane formation and functions is fully recognized
[1]. Consequently, we oriented our studies [2] on the behavior of some fatty acids under
different external stimuli. Microscopic aspects at the polarizing microscope emphasized
liquid crystal smectic C textures for thin film samples up to 25 pum of these systems, between
some temperature values. They displayed a thermotropic enantiotropic mesomorphism. In
order to avoid parasite effects, the temperature was kept constant by using a digital
thermostat designed and realized by us. In electric field of 4x10* V/m the samples behaved
as nonlinear dielectrics with a weak conduction.

The action of the thermal neutron irradiation on these substances was studied by using
the Ar* laser. Under a focused c.w. laser beam, before irradiation, they generally presented
a nonlinear optical behavior. An optical hysteresis of the output versus input laser power
occurred. After exposed to a flow of thermal neutrons, performed at Bucharest-Magurele,
Romania, with a flow of 10-100 meV and 4.15 x10'? neutron/cm?, texture and behavioral
changes were noticed. Nonlinear optical effects were evidenced in both saturated and
unsaturated samples, but looking different before and after irradiation. We remarked a long
time influence of the thermal neutron irradiation upon the long-chain fatty acids. By
summarizing the experimental results, we can observe:

For the unsaturated fatty acids, after irradiation textures are unchanged; they present a

small hysteretic area for both irradiated and no irradiated samples. Samples with smaller
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carbon atom number were more influenced by irradiation. Transmittance was increasing
with carbon atom number, on the opposite with the saturated acids; transmittance increased
for the irradiated samples. .

For the saturated fatty acids: Some irradiated acids present colored regions between
perpendicular nicols, which disappeared at parallel nicols. Transmittance was higher for the
irradiated samples and increased with the carbon atom number decrease. Hysteresis area
decreased With the carbon atom number increasing; the sense of the hysteretic curve is in
general the same for all samples, except the situations when, at very low incident laser
powers some oscillations appeared.

After a month, saturated acid samples seemed to come back to the initial state and
behavior. A second irradiation, applied after 3 month, had a similar effect like the first one.
After one year, these samples were again investigated with the same experimental
installation and some results are illustrated in the paper. We believe that irradiation induced
a shift of the molecules from the smectic plané and changed the electric state of the samples.
Also the length of the molecule is important in saturated acids and the distance between the
double bound and the carboxyl group in unsaturated ones.

These changes could be evidenced by the nonlinear optical answer of the samples under
low power, undestructive, laser light. These observations evidenced that thermal neutrons
irradiation influences the fatty acids, components or forerunner of the biolo gical membrane,
and this could be studied by using low power laser technologies.

Taking into account this risk, a predictive and quantitative picture of management of
the risks must be elaborated and a strategy against must be prepared [3]. This process is
computer modeled in the paper by a nonlinear equation, for obtaining a stable output after
risks treatment.

[1] Guyton A.C., Hall J.E., Textbook of Medical Physiology, 9" Edition (W.B.Saunders Company,
2} 2}91196?1)1.162 M., Dumitru B., et al., The effect of neutron irradiation on fatty acids and computer
modeling, JOAM, 8, 1, (2006), p.172-176

[3] Dumitru B., Dudus R. Statistical Methods for Economical Efficiency Study, The First Symposium
" on Technical Physics and Physical Engineering' TPPE 2005, UPB
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Neutron depolarization investigations of
spring exchange interaction nanocomposites
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Neutron depolarization of magnetic state of spring exchange interaction
nanocomposites based on NdFeB is carried out. It is detected a different behavior for
magnetically soft and rigid nanocomposite. Magnetically hard nanocomposite exhibits
coercive force equal to field of maximal neutron depolarization and for soft one a maximal
depolarization field has value smaller than coercive field. Conclusion is made that it is
connected with different magnetization regime and it is important for realization of spring
regime. It was carried out also magnetic measurements using vibrating sample
magnetometer and X-ray diffraction in order to evaluate the crystallographic phases

involved in relationship with the magnetic behavior.
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A case study of the transport processes of tropospheric aerosols
over the Ciric-Iasi leisure area
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This paper presents a case study based on monitoring of tropospheric aerosols in
correlation with meteorological regional data in the period January = May 2015. Moreover,
some water and soil tests were also performed to obtain a thorough characterization of the
Ciric Area.

This area of water accumulation prints its mark on the elements and weather
phenomena, consisting of lower temperatures, higher humidity, air masses descent, the
increased effect of the wind due to the flat surface, radiation and evaporation fog, more
pronounced cloudiness, local rainfall, changes in desiccatiomn.

The diurnal effect is noticeable through overnight heating and cooling during the day.
The long-term monitoring will contribute to highlighting the variations of meteorological
parameters due to the cold to hot season transition. In the short term, we are also expecting
to see variations for tropospheric pollutants and those from the soil and water.

The data from particulate matter (PM) monitoring show frequent breaches of limit
values, while those of tropospheric ozone concentrations have been not exceeded. As an
immediate impact we are expecting that, due to the increase in the anthropogenic influences
over this area, all monitored parameters will change.

Meteorological and AERONET data were also taked into account, for complementary
studies regarding aerosol classification and its regional influences. Some optical parameters,
like Angstrom coefficients and Single Scattering Albedo show a load of urban/industrial
aerosol with slight influence of biomass burning from January to May 2015.

[1] J.P.Michaud, A citizen's guide to understanding and monitoring lakes and streams, Washington State
Dept. of Ecology, Publications Office, Olympia, WA, USA (360) 4077472, M. L. Moore (1989);

[2] J. S. Tanny, S. Cohen, F. Assouline, A. Lange, D. Grava, B. Berger, M.B. Teltch, Journal of
Hydrology 351, 218 (2008);

[31 M.M. Cazacu, A. Timofte, F. Unga, B. Albina, S. Gurlui, AERONET data investigation of the aerosol
mixtures over lasi area,One-year time scale overview, Journal of Quantitative Spectroscopy and
Radiative Transfer, Vol 153, p. 57 — 64, doi:10.1016/j.jqsrt.2014.09.004, (2015).
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Environmental fingerprint of human activities revealed by
analysis of solid sludges from waste water treatment plants
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The analysis of sludges samples collected from different waste water treatment stations
is important not only for monitoring the correct operation of the plant but also it enables to
monitor the environmental impact in the area of that station. Elemental analysis techniques
EDXRF, AAS, INAA were used to characterize the chemical composition of the analyzed
materials. Thermal analysis (DSC) was applied to characterize the thermal behavior and the
organic content while ATR-FTIR was used to provide data about both the molecular nature
of organic component and the structure of inorganic phase. The experimental results
revealed significant differences concerning both the content of heavy metals and organic
compounds. A tentative to correlate the chemical features of sludges to dominant activities
in the monitored area of each treatment plant is presented. Hence it becomes possible to
depict an image of the environmental impact of human activities in a certain area as

exemplified here for Targoviste and surroundings.

61



CMRNS 2015, Constanta, Romania Poster Session

2D fractional brownian motion simulation of
COFE204/DBS-DBS/H20 ferrofluid anizotropy
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We present SANS measurements on CoFe204/DBS-DBS/H20 ferrofluid samples
subjected to temperatures in the range of 10 — 60° C aﬁd preliminary studies of surface
anisotropy based on 2D fractional Brownian motion (2DfBm) simulation.

For increasing and decreasing temperatures, SANS curves show almost similar shapes

except small deviations in the limits below 0.01 A*! and above 0.1 A™! (Fig.1).

This demonstrate a good

u&’.\.\ stability of the investigated probe.
" .'.'"-._. The magnetic fluid under study was
g ] — .."-,.. supplied by the Laboratory of
o ) I;;; "'-_ Magnetic Fluids at the Center of
= o1 Eé% Fundamental and Applied Research
T e iy of the Romanian Academy of

‘ 0.014 ’g Sciences Timisoara, Romania.
oo Q, A-l 01 Previous study on a similar

fluid established that SANS curves

Fig. 1 SANS experimental curves of CoFe204/DBS- could be effectively used to study

DBS/H20 sample at different temperatures.
clusters kinetic changes in aqueous

magnetic fluids under different conditions [1]. The scattering intensity profile shows, in
certain intervals of the scattering vector Q, a power law dependence: I (Q) = 10Q™%, indicating
fractal nature of structures. For 2<o < 3, a mass fractal is defined with the fractal dimension
Dy, = o whereas for a > 3, a surface fractal with dimension Ds = 6 — « is used [2-5]. These
values can be correlated with corresponding Hurst exponent H = d +1 - D, where d is the
dimension of the supporting space. If the Hurst exponent is different from 0.5, the surface
is known as Brownian and it can be modeled as a 2D Brownian surface. H <0.5 corresponds

to a fragmented surface with many small irregularities while H > 0.5 describe a smoother
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surface. Using the 2D fractional Brownian surface simulations for particular values of H

and the tensor of gyration, we measure the anisotropy of the spatial arrangement of the

ferrofluid particles and clusters.
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Double layers of anisotropic materials cut parallel to optical axis,
between crossed polarizers

Tudose A.E., Dimitriu D.G., Dorohoi D.O.

Alexandru Ioan Cuza University of lasi, Faculty of Physics, 11 Carol I Blvd., RO-700506, Iasi, Romania

Two anisotropic uniax layers cut parallel to their optical axis and having known
thicknesses are used between crossed polarizers in order to determine the linear
birefringence, its dispersion and the order of channels from channeled spectra. The method
is very useful for the determination of the birefringence of the thin anisotropic films, for
which channeled spectra can not be obtained. Two channeled spectra were recorded for the

two anisotropic layers having the optical axes parallel and perpendicular.

Keywords: anisotropic uniax layers, channeled spectrum, linear birefringence,

dispersion of linear birefringence, order of channels.
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Small-angle neutron scattering (SANS) investigation
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Thin film deposition process by thermionic vacuum arc (TVA), an original discharge
type in pure vapor plasma, might become one of the most suitable technologies to
significantly improve the tribological properties of the surfaces covered with different
materials. Due to the deposition in high vacuum conditions and without buffer gas the films
have a high purity, increased adhesion, low friction, low roughness, and a compact
nanostructure. In this study, we report for the first time a small-angle neutron scattering
(SANS) investigation of the titanium based materials deposited on different substrates and
conditions by the TVA method. Titanium based thin films are envisaged for surface coatings
applications requiring low roughness, good smoothness and low friction coefficient. .

Small-angle neutron scattering (SANS) is a valuable technique: for studying
nanostructures, which characteristic structural features lies mostly in the interval of 1-100
nm. For instance, Fig.1 gives the scattering curve from Ti-Ag deposited on a special
substrate required by specific industrial applications (OLC 45-stainless steel with 45 percent

of carbon inside).
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' Fig.1 SANS from Ti-Ag layer and the model curve fittings with FITTER program: (i) experimental data
in the range of 0.01 A-'< Q <0.3 A (black squares); (ii) triaxial ellipsoidal coreshell fit (red line): another

triaxial ellipsoidal coreshell fit (green line)

The preliminary investigations have shown that the characteristic SANS contribution
from the Ti-Ag layer in the range of 0.01 A< Q <0.3 A reveals different sized
nanostructures (see Fig.1). This result indicates promising perspectives for future
investigations. :

For another titanium based composite series such as Ti-C, there were not detected
differences between the curves from deposited TiC/OLC 45 layers. The curves present just
the scattering characterizing the substrate. The influence of the thickness as well as the
interface between the deposited film and the substrate are of great importance for this study.
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