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prepared through sal-gel precursors and measurements of s-ray powder dif-
fraction showed that all samples were single phase. Charctenizations of these
samples through electrical resistance BiT) and magnetization MiT) mecas-
urements showed the occurrence of a ferromagnetic iransition at fempera-
mres close o T, ~ 260 and 170 K in Fe-free samples with x = 0 and 0.1,
respectively. The partial substitution of Mn by Fe (1 at. %) in samples with x
= 0 has minor effect on decreasing T, to about 240 K. On the other hand, a
drastic derease in Te was observed in samples with x = 0,1, where T~ 100
K. Such an appreciable decrense in T, 15 not hkely 1w be related 1w magnetic
imzractions betwesn Fe ions in the matrix, given the highly diluted stane of Fe
ions inferred from the linewidth values of Masshauer data wken at several
kemperatures, Mossbauer spectra ot room temperature of samples with x = 0
and 0.1 were fitted using two doublets, The most populated site, 51, amount-
ing ~ %7 %% of the wotal specwal area in the x = 0.0 sample. has a small
quadrupalar splittimg (AQ = 01701 ) mmesh indicating small distortons of the
Fe sites. The second site, 52, amounts about 3 % of the spectral area and has
amuch langer A = 1.37(1) mm/s value. MNarrow lines (7 ~ 0.3 mm's) were
ebserved in both 51 and 52 signals, indicating good homogeneity of the sam-
ples. For samples with x = 0.1, the resonant speciral area of the 51 doublet
decreased to W 1) %, whereas the 52 increasad to 11{1) %, Both sites dis-
played larger linewidth [T7 ~ 0.4 - 0.6) values probably due to the effect of ¥
substitution on the local Fz environmerts, On the other hand, the isomer shifi
el the 51 doublel was found o be the same (15 = 0.37( 1) mm/s) within exper-
mental error i both x ~ 0.0 and 0.1 samples, Below T, two magnetically
ordered Fe sites were observed in both x = 0.0 and 0.1 samples. For the for-
mieT, the hvperfineg fields B = 52011 T and B2 = 47.% 1) T were in agree-
ment with previeusly reporied results and showed relative populations of 74
s and 26 %, respectively. The observed temperature dependence of the spec-
ral areas indicales that both signals correspend 1o the =ame Fe site of the
crystal lattice but at different phases. YValues of mognetoresistance close to T,
were found to be larger in samples with x = 0.1 and associated with the rela-
ive proporiion of these two different phases.
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Polyerystalline samples of Fe Cr.5(x=0.0, 0.04, .08} have been studied
with X-ray and neutron diffraction, Mésshaver spectroscopy, magnefization,
and magnetoresitance (MR) measurements. The crystallographic and mag-
retic structures of Fe, Cr,5 (x=0.0, 0.04, 0.08) have been examined in order
o explain the CMR mechamsm of sulphur spinels. The purpose of these
FEpOTLE 05 10 study the effecis of a small Fe-deficiency and conduction mech-
anism on FeCr.5,. Neutron diffraction patterns were obtained at various tem
perature ranges from 10 K to room temperature. Cryvstallographic and mag-
refic structure were found to be a normal cubic spinel of Fddm and fern-
magnetic erdering. respectively. Meutron diffraction on FeCr. 5, above 10 K
diewvs that there is no crystallographic distortion and reveals antiferromag-
refic ordering, with 1he magnetic moment of Fe''(-3.12 ]'f,-’.u“; aligned antipar-
allel 1o those of Cr' {2.87 f’fﬁhj. Massbauer spectra were recorded from 4.2
K 10 room temperature. On the temperature range from |3 o 170 K, the
wymmetric line broadening is observed and considered to be dynamic Jahn-
Teller sabilization. lsomer shift value at 70 K for the sample x=0.04 was (0.6
mm/'s, which means that charge aiate of Fe ions iz ferrous in character, With
increasing Fe deficiency, the peak of maximurm MR of x=0.0, 0,04, and 0,08
were oecurred at 171, 174, and 186 K, respectively. The increasing of MR
peaks posimon i3 imterpreted with an enhancement of activalion energy.
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flv; 2. Phyvs. Depr., University of Parma ard INFM, Parco Area delle
Scienze Ta 43100, Parma, fraly

Praseodymium manganites Pr, Ca MnQO, are characterized by unusunl mag-
netic, electrical and optical propeties. The optimally doped Pr manganites

{x=0 341 Sy are in~:|,|!i-q:ing doam ta low lemperalures and exhibn beloasw ~2 30
K a charge ordering efect (OO Differently from “typical™ manganives they
arc never ferromagnetic, showing & poromagnetc-ont ferromagnetic trans

tiom bedow 180 K. Tt was shown [1] that at low temperatures the metallic fer-
romagnetic phase can be induced by applying an external magnetic fizld as
well as x-ray and visible light radiation, strong electnie field and high pres-
sure. The Pr, Ca Mn0), is a Jahn-Teller (JT) system characterized at room
temperaiure by two strong Raman peaks at 475 em’ and 610 cm’™’, typical for
all erthorhombic medifications of manganites. In this work, we present the
Raman scattering imvestigation of Pr, . Ca,  Mn0O, polverystalline samples
and epitaxial films at room temperature, The flms were grown oa 1) ori-
ented MdGal), substrates by Channel-Spark ablation [2]. The Raman spectra
for both pelycrysials and epitaxial films consist of two enthorhombic peaks
(475 ¢cm’' and 610 em™' ), while an additional psak at 450 cm' is also
observed. Thiz peak 5 strongly enhanced upon applving a magnetic field.
The dymamics of this effect iz different for the bulk and thin film samples:
swilching of the magnetic field the peak intensiny goes down and relaxes
previeus values for bulk samples, while for the epitaxial films the intensity
remains constant even after annealing at high temperatures (950 K1.To
explain this results a structural wansformation under the eMect of magnetic
fizld is supposed. similar to the ones obssrved previously at low tempera-
tures, In thin films, this transformation leads presumably 1o a higher film-
substrate matching, providing thus o very stable structural configuration
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The magnetic homogengity of ¢pitaxial La, S, Mo, ilms was studied by
spin polarized Scanning Tunneling Microscopy technigue (SP-5TM). Elec-
trochamically etchisd Mi wares were used as SPups Lag JSe, Mal, films dep-
osinon was performed by Channel-Spark ablation on NdGaO, subswraies in
oxyeen stmosphare, Twe different 2215 of Blms were investigated: as deposit-
e £1lmes ':qu:l = | (150 K 'F'"? =02} mBar), and high vacuum annéaled Dlms
(T, =800 K, P, < 10 ‘mBar) with high oxvgen homogeneity [1].In our
cxpeniment, STM was operated ot reom temperature. For coch bins voltage,
we acquired both wopography #x.v) and tunnelling speciroscopy map (5TS)
di{x,v1'dV by applying a modulation on 1he bias voliage while holding the
feedback. All the films consist of high conductivity ferromagnetic regions
(FM) and low conductivity defects identified as paramagnetic inclusions
(P} It was found that the paramagnetic defiects cover less than 0.1% of the
film surface for samples anncaled in vacuwm, while as deposited films con-
sist roughly of 307508 mixtore of high conductivity and low conductivity
regions (similarly to the La-Ca-Mn-0 samples studied eardier [2]), The vari-
uliq}n nf lh-: muh:ri;ﬂ u'andl.wla.ncl.r 'iﬁ |.1.1rrc'|:tl:ﬁ.] Tin !h¢ matallic rEI.'I'\'l:I:I'I'.iI.FI‘IEI.iII'."
and nsulating paramagnetic phase segregation. The STS contrast befween
regions with different conductivity amounis 10 more than one order of mag-
nitude in conductance, The dilnl)d(In) curves os function of bias voltage
show a strong difference for FM and PM regioms. The corves meansred on
paramagnetic regions are smooth corresponding 1o an ohmic like behavior |
The ferromagreiic regien curves, on the other hond, exhibit a non-linear gap-
like behavior: the signal roughly duplicates above ~1.3-1.5 % while the fran-
sition region is ~1 eV wide, Mo difference was observed berween annealed
and as deposited Nlms, apart for the fractional coverage. As a companison. the
characleristics oblained by Pi-1r tips on the same films show a featureless
chmic-like behavior for both regions. The results can be explained by assum-
ing the switching from the spin-up channel only 1o both spin channels con-
ductivity (spin-up + spin-down) in the spin polarized Mi ‘unnel
gap/La, ,5r, AMnO, circuit,
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