STRUCTURAL AND M AGNETIC PROPERTIES OF NANOPHASE

ELECTRODEPOSITED Fe-S FILM S

N. Sulitanu

Department o f Solid State Physics, Faculty of Physics, ^Al.I.Cuza~ Universityof Iasi, Ro mania

T his work address the str ucture and magnetic properties of nanostr uctured Fe-S films. Samples o f

Fe-S (300-600 nmin thickness and maximu m 12 wt % S) were prepared byelectrodeposition.

Structural features of the films were investigated b yXRD, SEM, T EM and AFM. Magnetizatio n and coercivitymeasurements were carried out on the films by torque (T QM) and vibrating sample

(VSM) magneto metr y. T he electron diffraction patter ns of the films with 9 wt % S are the diffusion halo specific for amorphous materials, ho wever the first reflection is ver ybright, this fact is not usual for amorphous materials and testifies to a great extent of the short-range ato mic order.

On the basis of data obtained, one can assume that Fe

81

S

9

films consist o f nano meter size crystalline cluster s (< 5 nm) of iron surrounded b ysulfur atoms. T he central part of clusters are for med b yiron ato ms (Fe a -phase) while the iron ato ms remo ved fro mthe centre, which are connected with sulfur ato ms surrounding the iron clusters (Fe-S p hase). T his unusual str ucture o f

Fe-S films leads to the peculiarities of their magnetic properties. Nonmagnetic sulfur element has a significant effect on the magnetic mo ment o f the nearest Fe host ato mcausing a reduction fro mits value in the bulk state. Moreover, the magnetization is linear both in H / / and H ^ to the filmplane, and exhibiting lo w remanance (< 0.5), coercivity(0.6 kA/m) and anisotrop yener gy(< 50 J/m 3 ).

T he obtained data about the magnetic mo ment can be interpreted in the context of self-co nsistent cluster calculatio ns.

Abstract Category: 2. Magnetic Films, Allo ys and Co mpounds

Presentation: 1. Oral; 2. Poster

Address: Professor N. Sulitanu

Department o f Solid State Physics

Facultyof Physics, ^Al.I. Cuza~ University of Iasi

11 Carol I Blvd.

RO-6600 Iasi, Romania

T el.: 00 40 32 201173

Fax: 00 40 32 201150

E-mail : sulitanu@uaic.ro