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Cornventionalfluorescentampsrely onthevery efficientgeneratiorof 254 nmradiationexcited by
adischagein mercuryvapour This radiationis cornvertedto visible light by luminescenpowders
with a quantumefficiency closeto unity. A non-toxic,but alsovery efficentalternatve to mercury
is xenon;howeveremissiorfrom suchdischagesyieldsphotonswith muchhigherenegy (vacuum
wavelengthof about170 nm). Luminescenpowderswith quantumefficiencieshigherthanunity
areneededn orderto employsuchradiationsourceswithout excessve enegy loss.

The questfor suiteddown-corversion(or cascadephosphorsso far hasdeliveredonly fluorides
(e.g. LiYF, or [.(GdF,) dopedwith lanthanoids(seee.g. [1, 2]). Thereis little hopeto find
alternatve hostmaterialsamongsimpleoxides,sincechage-transfeabsorptiorby lanthanoidons
andoxygenligandstypically leadsto absorptionn the spectrakegion of thedischage emission.
Unfortunately fluoridestendto decomposen contactwith water or humidity aswell asunder
particle bombardmenin the dischage. Thereforematerials(and processeso apply them) are
neededhat act as protectie coatingson fluoride phosphoiparticles. Suitedmaterialsshouldbe
oxidesfor stability reasonsandshouldbe transparentiovn to atleastl70nm.

Among others,phosphatesre promisingmaterialsfor the purposesketched.They have a large
bandgap (for orthophosphatelwer than 170 nm [3]) and can be synthesizedy simple solid
statereactiond4, 5], by surfacereactionsor by sol-gel-methodf5]. Phosphateeccurin various
polymorphsor in glassyform. Sinceglasstransitiontemperatureat leastfor metaphosphatesr
mixedphosphatglassesarequitelow [7], it shouldbe possibleto applythin protectingphosphate
coatingson fluoride phosphorparticlesat comparablylow temperatureOncea phosphorparticle
is coveredwith a phosphatédayer, further modificationsby reactingthe layerwith e.g.fluoridesor
boratesshouldbe possible ppeningtheway to furthermodificationof the surface.

In orderto checkthe optical dataof suited materials,variousglassyand crystallinelanthanoid
metaphosphatd$ (PO3)s, Ce(POs)s, Pr(P0Os5)s, Nd(POs)3] have beencharacterizethy means
of theirreflectivity andexcitationspectrgasmeasure$or theabsorptiorbehaiour) ontheHASY-
LAB Superlumistation.Samplesvereground,mountedrom anethanolicslurry andthendriedin
vacuumbeforemeasurement.

Fig.1depictstheabsorptiorof crystallineY ( PO3); from thereflectvity measure@dtroomtemper
ature recalculatechisKubelka—Munk—functiof /' = (1 — R.,)?/(2 * R.,)], whichis proportional
to absorptionprovided, scatteringpower is invariant). Fundamentahbsorptiorstartsat about160
nm. However, additionalabsorptions obseredin theregion around250nm; it maybe causedy
impuritiesor defects. The onsetof absorptionis found alsoin the lanthanoidexcitation spectra,
but compoundedvith absorptiorbandsof the lanthanoidghemseles. Fig.2 shavs the excitation
spectrumof Nd(POs3)s, takenat9 K andbeingmonitoredat 270 nm. Excitationsetsin at about
180nm (5d — 4 f-transition),convoluted with bandgap absorption. Concluding,the optical
propertiesof metaphosphateoatingsshouldbe suitedto protectfluorideswithout introducingtoo
muchabsorption.

Futurework will work out preparationatoutesfor theapplicationof phosphatewith reproducible
stoichiometry;a detaileddescriptionof the surfacechemistryof fluorideswill beaprerequisite.
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Figurel: Reflectvity andKubelka-Munk-functiorfor yttrium metaphosphate
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Figure2: Excitationspectrummonitor270nm)for neodymiummetaphosphate
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