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Report:

The uraniummonochalcogenidedX (X=S, Se, Te) compoundswvith FCC NaCl-structureareferromagnets
with easyaxes (111). Magneticpropertiesof U compoundsare generallyascribedto the magneticmo-
mentassociatedo the 5f electronsat the U site. In UX compoundsthe orderingtemperaturalecreases
whereaghe magneticmoment,strongly reducedcomparedo the free ion value, increaseswith the X ion
size. This clearly indicatesthat the featuresof the 5f electronsin thesesystemsare strongly modified
by hybridizationwith bandand valenceelectrons. The role of the hybridizationdecreasegoing from US
to UTe [1]. Sincethe magneticorderingonsetin thesecompoundsesultsfrom a fine balancebetween
hybridizationand mediatedexchange,it can be easily modified by applying an external perturbation,e.g.
pressureor dilution by diamagneticions. Dilution was found to induce dramaticeffects on magnetism.
Accordingto neutrondiffraction measurementf?], replacing
U by diamagnetid_a in US andUSecompoundsleadsto the 4
collapseof the magneticorderingin zerofield for a U con-
centration(xy =~ 0.57) far above the percolationlimit for the
NaCl structure(zy = 0.14). Thesemeasurementsstablished
an upperlimit for the magneticmoment(m) of ~ 0.2up/U.
Muon spin rotation experimentsstatesthat magneticordering
is still presentupto z = 0.15, but the magneticmomentcol-
lapseq~ 0.05u3) [3]. The collapseof the magneticordering
is quantitatvely describedy anab-initio model[4], basedon o
the hypothesighatthe f electronspectraldensitymustbe di-
vided into two parts,a localizedonethat contributesto mag-
netic orderinganda delocalizedonethatis not effective from
themagnetigpoint of view.
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Figure 1: Absorptionanddichroic signalat
theM; andM, edgesn UggLag 4.
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Onewayto checkthevariationof thespatialextentof the5 f
electronswavefunctionis to measurehe ratio betweerthe
orbital, .z, andspin, us, momentg5]. In principle X-ray
magneticcircular dichroism (XMCD) experimentsshould
be ableto obsere sucha variation. For examplein UFe,
[6], where5 f electronsarealmostcompletelydelocalized,
—Z—g ~ 1 whereasn US —Z—L ~ 2.4. For this experiment
we have chosenthree sampfeswith zy = 0.60, 0.40 and
0.30. UggLag 4+S behaeslike pure US with a Curie tem-
peraturel ~ 100 K andm ~ 1.3ug/U. Crystalswith x;
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weakbut theirinducedmagneticnomentsareconsiderable

(~ 1p5/U atsaturatiorin z; = 0.4). In orderto avoid crys- Figure2: Absorptionanddichroicsignalatthe
tal breakingwe have choserto performthe measurementsMs andM, edgesin U sLag.¢
onUgglagsSatT =90K closeto 7. Ontheothersamples

the measurementsereperformedat low temperatureThe shapeof the obsenedsignals(seeFigs. 1, 2 and
3) is similar to the oneobseredon pureUS [7] anddoesnot changealongthe serieswhereasasexpected,
the magneticmomentis reducedupondilution. The XMCD (L,) valuespoorly agreewith u; = —(L,)up
obtainedfrom neutronmagneticform factormeasurement8]. For instanceafternormalisatiornto the satu-
rationvaluesto acountfor the differentexperimentatemperaturefield andorientationconditions XMCD on
thexy = 0.60 samplegives(L,) ~ —2.2(2) whereasheutrongyive u;, = 2.9(1)ug. Thediscrepang is well
beyondthe error bars. The uncertaintieggiven above arethe uncertaintief the experiments.They do not
takeinto accounthenormalisatiorprocedurebasedn bulk magnetisatiomeasurementsyhichis neededo
comparehe XMCD andneutronresults.Anotherorigin for the differencebetweerthetwo techniquesrises
from thefactthe X-rays penetratenly thefirst 3000A of the samplewhereaseutrongrobethe bulk of the
crystals. We alsonoticethatthe XMCD measurementsiay be affectedby coherenceeffectswhich are not
yetundercontrol[9].

However part of the systematicuncertaintiesn XMCD compensatevhen the ratio <§j) (where S, is the
effective spin operator[7]) is considered. Comparingthis ratio for the different examinatedsamplesis
meaningfulas the experimentswere performedin the sameway. We find Eg; = —1.72(8), —1.44(7)
and —1.43(7) for the compoundswith z;; = 0.6, 0.4 and 0.3 respectiely. This abrupt changebe-
tweenzy = 0.6 and 0.4 supportswell the idea that when decreasinghe U content, the localized 5 f
electronfraction falls abruptly belon a critical value aroundz;; = 0.57 [4]. For comparisonwe give

the % values available for US (Collins et al [7] [—1.65(8)] and Kernaszanois et al [10] [—1.56(6)]).
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Figure3: Absorptionanddichroicsignalatthe
M5 andM, edgesatz = 0.3.



