ABSTRACTS

The Hamiltonian of the model is explicitly given by
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where the 577 are half the Paalt spin matrices, The model is exactly solved
by applying the Jordan-Wigner fermionization |11, followed h_v a Giwssian
transformation. In the absence of Tong-range interactions (7

. the model.
which reduces to the isotropic XY model. is known to exhibit a se mml order

quaintum |Hl‘l\k transition driven n\' the field at zero Iun}\ml\lu
shown that i the presence of the fong-range interactions (/£

It is
) the nature

ol the transition is strongly affected. For /> 0, which favours lhc m’dcring of

the transverse components of the spins, the transition is changed from second-

W first-order. due to the competition between transverse and 1y couplings. On
the other hand, for 7 G which induces complete trustration of the spins, a
second-order transition is stll present, although the system s driven out of its

usual universahity class. and s eritical exponents assumie typical mean-field
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The magnetization of o smadl 2D and 3D Co-cluster is numerically investi-
guted. Zero ficld cooled magnetization curves as a function of temperature

were obtained. Exchange. dipolar interaction and anisotropy were tuken into
accoant. The resalts suggest that magnetic nanosized particles in granulu
metals are not saturated even at room twemperature. Moreover, the evolulion

ol !hw svatem toward equilibrium is studied, and the oceurrence of vortexdike
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magnetic forces and n wm(mmglmn Tis the environment of choice to an: |I—
yse magnetostrictive motors and actuators, where the specific non-hnear ma-
terial behaviour is dominant. In the strong coupling between magnetic and
mechanical 20 finite clement analysis, every node in the mesh has three un-
knowns connected ot vector potentiad Az and 21 displacemient a=[x y|. The
global finite element matrix consists of four parts: the magnetic matrix M. the
mechanical stiffness matrix K, and two coupling terms C and D). The coupling
matrix C s based upon ay the vector potential Az and b) the partial derivatives
of M with respeet to mechanical displacement. Teyields o distribution of nodal
nagnetic forces usimg Foag = -C*Az. The coupling mateix D is based upon
wr the mechameal displacement a=px v and by the partial dervative of elastic
eneray with respect toa change i the magnetic vector potentud. T produces o
current density distribution Tms = - D¥cwtnch indicates how the magnetostric-
tion of cach clement influences the magnetic ficld in order to minimize the
total energy. which is the sum of magnetic and elastic encrgy, The total ma-
X iy asymimetric. A suceessive substitution (S8) technique was used to solve
problems for both isotropie and anisotropic magnetostrictive materials, For
both these test cases. convergencee is usually obtained within 15 88 steps us-
ing acrelaxation factor of (.2 10 0.6, Since this problem is highly non-lincar, a
cood starting solution s needed. Inothis case. a zero starting solution was taken
for the displacement. while the vector potential was set equal to the solution
ol the magnete system only (no coupling). [n order to obtain an equal order
of nugnitude tor vector potential Az and displacement a. a scaling of 107 iy
performed onthe displacement a. Once the total system s solved. the nodal

[$18)

distribution of magnetic forces is obtained directly using Fmag = -C*Az and
does not require post-processing as such. In the same way the current density
Ims = -D¥amdicates which element’s deformation causes the biggest change
i the magnetic ields This assessment can also be done after any jteration step
using the intermediate solution. This strong couphng scheme s a valuable tool
i design and optimisation of devices incorporating important magnetostrichive
effects, sinee it atlows to localize magnetostriction as well ss magnetic forces.,

which is very important in order to caleufate the vibrations and noise of these
devices.
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This study concerns quantion spin 12 ferromagnetic chains with i power law
decrease J(r) o/t of the spin coupling parameter with distance 7. In

the case of p o 2 the oxa

being disordered at tinite temperatures. For smaller poan orderine transition

is predicied at adinie wemperatare according o aomedilied spin wave theor

using a mean Jicld theory and Green's Tunction decoupling [2]0 Systems of

this type have also been studied using @ Monte-Catlo method Tnmted 1o clas-
cal \p!!!\,. The Hundscomb Monte Carlo me 1

- Inthe preseat

work the Handscomb method iy .\pplml Hewsenberg chams an the ranee

I p 2 The Tocus s o the phase transition. The ciese of RECHINEIIS
cluded tovtestour numerical procedhres. Chamns of 300, 1000, 1500 and. when
- UIRY The finite size effects

are exanuned. The spin correlation Tunciion is caleulited using an estimate
reported in Ref 30 A three-parameter model is suggested that provides ichable
best-fit functions for the entire set ot caleulated correlation functions. The
temperature dependence of the distance-independent part ol the cortelation
function is used o determne the entical twemperatare 7,0 The susceptibiling
s calenlated usmg a summation of the correlation tunctions, and s terpera-
ture dependence s unpln\ui i an alternative method for estimating /... Ow

tive ]\ with the Previous approximate theortes and indicate

the existence nl a phase fransition at tinite temperatures in the case po 2
Fowever, our caicutated critical te mperatures are 10-20% fower than the theo-
retical predictions (2] for some pvalues. Criticad exponents for the correlation
functions, magnehization, and suscepibility are also estimated
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The pure components of this mixed magnet are three-dimensional Ising (Co
system) and Hetsenberg (N1 systenny antiferromagnets ordermg at 7.2 K and
7.25 Ko respectively, witly a spin reovientation transition also occurring  the
NI aystem at 0.3 Ko Phe structures are not identical but wre characterized by
MCADMCODNML chemical chans, along which the exchange s ferromag
netic n both pure nuaterials, with interchain exchange antiferromagnetic. Ho-
mogencous mixtures have been obtined and exanined over the entire com-
position yange. The Curie constant, from it to paramagnetic data, exhibits
aregulin and expected composiion dependence. The Weiss theta exhibits a
regular but unconventional composition dependence. Antiferronaynetic mas-
i in the low temperature suscep- tibilines of powder samples evolve in form



