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Conventionalfluorescentlampsrely ontheveryefficientgenerationof 254nmradiationexcitedby
a dischargein mercuryvapour. This radiationis convertedto visible light by luminescentpowders
with a quantumefficiency closeto unity. A non-toxic,but alsovery efficentalternative to mercury
is xenon;howeveremissionfrom suchdischargesyieldsphotonswith muchhigherenergy (vacuum
wavelengthof about170nm). Luminescentpowderswith quantumefficiencieshigherthanunity
areneededin orderto employsuchradiationsourceswithout excessive energy loss.
The questfor suiteddown-conversion(or cascade)phosphorsso far hasdeliveredonly fluorides
(e.g.
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or
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) dopedwith lanthanoids(seee.g. [1, 2]). Thereis little hopeto find
alternativehostmaterialsamongsimpleoxides,sincecharge-transferabsorptionby lanthanoidions
andoxygenligandstypically leadsto absorptionin thespectralregionof thedischargeemission.
Unfortunately, fluoridestend to decomposein contactwith water or humidity as well as under
particle bombardmentin the discharge. Thereforematerials(and processesto apply them) are
neededthat act asprotective coatingson fluoride phosphorparticles. Suitedmaterialsshouldbe
oxidesfor stability reasonsandshouldbetransparentdown to at least170nm.
Among others,phosphatesarepromisingmaterialsfor the purposesketched.They have a large
bandgap (for orthophosphateslower than 170 nm [3]) and can be synthesizedby simple solid
statereactions[4, 5], by surfacereactionsor by sol–gel–methods[6]. Phosphatesoccurin various
polymorphsor in glassyform. Sinceglasstransitiontemperaturesat leastfor metaphosphatesor
mixedphosphateglassesarequitelow [7], it shouldbepossibleto applythin protectingphosphate
coatingson fluoridephosphorparticlesat comparablylow temperature.Oncea phosphorparticle
is coveredwith a phosphatelayer, furthermodificationsby reactingthelayerwith e.g.fluoridesor
boratesshouldbepossible,openingtheway to furthermodificationof thesurface.
In order to checkthe optical dataof suitedmaterials,variousglassyand crystallinelanthanoid
metaphosphates[

�������������
, ��� ����������� , ��������������� ,  !����������� ] havebeencharacterizedby means

of their reflectivity andexcitationspectra(asmeasuresfor theabsorptionbehaviour) on theHASY-
LAB Superlumistation.Sampleswereground,mountedfrom anethanolicslurryandthendriedin
vacuumbeforemeasurement.
Fig.1depictstheabsorptionof crystalline

�"�����������
from thereflectivity measuredatroomtemper-

ature,recalculatedasKubelka–Munk–function[
�$#%�'&)(+*-,�� �/. ��0)1)*2,3�

], which is proportional
to absorption(provided,scatteringpower is invariant).Fundamentalabsorptionstartsatabout160
nm. However, additionalabsorptionis observedin theregion around250nm; it maybecausedby
impuritiesor defects.The onsetof absorptionis found also in the lanthanoidexcitation spectra,
but compoundedwith absorptionbandsof the lanthanoidsthemselves. Fig.2 shows theexcitation
spectrumof  !�4�5� � � � , takenat 9 K andbeingmonitoredat 270nm. Excitationsetsin at about
180 nm ( 6 7(98 :<;

–transition),convolutedwith bandgapabsorption. Concluding,the optical
propertiesof metaphosphatecoatingsshouldbesuitedto protectfluorideswithout introducingtoo
muchabsorption.
Futurework will work outpreparationalroutesfor theapplicationof phosphateswith reproducible
stoichiometry;a detaileddescriptionof thesurfacechemistryof fluorideswill beaprerequisite.
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Figure1: Reflectivity andKubelka-Munk-functionfor yttrium metaphosphate
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Figure2: Excitationspectrum(monitor270nm)for neodymiummetaphosphate

Thiswork wasfundedby BMBF in theframework of theprojectVUV Leuchtstoffe.

References

[1] R. Wegh,H. Donker, K. Oskam,andA. Meijerink, J.Lum. 82, 93–104(1999).

[2] R. Wegh,E. vanLoef, andA. Meijerink, J.Lum. 90, 111–122(2000).

[3] H. Liang,Y. Tao,Q. Su,andS.Wang,J.Solid StateChem.167, 435–440(2002).

[4] D. Ilieva,B. Jivov, D. Kovacheva,T. Tsacheva, Y. Dimitriev, G. Bogachev, andC. Petkov,
J.Non-Cryst.Solids293–295, 562–568(2001).

[5] D. Ilieva, D. Kovacheva, C. Petkov, andG. Bogachev, J. RamanSpectrosc.32, 893–899
(2001).

[6] J.Nedelec,D. Avignant,andR. Mahiou,Chem.Mater. 14, 651–655(2002).

[7] A. Marino, S. Arrasmith,L. Gregg, S. Jacobs,G. Chen,andY. Duc, J. Non-Cryst.Solids
289, 37–41(2001).


