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BackgroundBackground
VUV phosphors have attracted tremendous interest due to their application in gas dVUV phosphors have attracted tremendous interest due to their application in gas d
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More precisely the deep UV photons reflected by the sample are completely aMore precisely, the deep UV photons reflected by the sample are completely a
peak wavelength of 450 nm The excitation spectra of the sample and of thpeak wavelength of 450 nm. The excitation spectra of the sample and of th
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Fig. 2 Simplified sketch of the coated integrationFig. 2 Simplified sketch of the coated integration 
sphere showing the measurement principlesphere showing the measurement principle .
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Fig 4 Comparison of the reflection spectra of GdMgB O :Ce Tb Mn and Al O :CrFig. 4 Comparison of the reflection spectra of GdMgB5O10:Ce,Tb,Mn and Al2O3:Cr
as obtained by a commercially available Ulbricht sphere and by a BAM:Eu and y y p y
LAP:Ce coated integration sphereLAP:Ce coated integration sphere.

A limiting factor of the novel method is the position of the emission band oA limiting factor of the novel method is the position of the emission band o
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a VUV reflection spectrum cannot be recorded since the radiation emita VUV reflection spectrum cannot be recorded, since the radiation emit
simultaneously interpreted as reflected radiation.simultaneously interpreted as reflected radiation.
Th f l l hi h i i b d b d 450 bTherefore, only samples which an emission band beyond 450 nm can be meay p y
emission spectra of blue or UV A emitting samples another integration sphereemission spectra of blue or UV-A emitting samples, another integration sphere
LaPO4:Ce3+ (LAP:Ce), that emits at 320 nm. In order to measure samples, whLaPO4:Ce (LAP:Ce), that emits at 320 nm. In order to measure samples, wh
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ConclusionsConclusions
Thi k d t t l t t h i t d fl tiThis work demonstrates a novel measurement technique to record reflection spq p
VUV detector for the emission branch Since the knowledge of the reflectaVUV detector for the emission branch. Since the knowledge of the reflecta
excitation wavelength it will be possible to determine QE data upon VUV exciexcitation wavelength, it will be possible to determine QE data upon VUV exci
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discharge displays and Xe excimer discharge lamps Since the primary radiationdischarge displays and Xe excimer discharge lamps. Since the primary radiation 
h b ffi i i i i hi i i l 147 172hors must be efficient upon excitation in this regime, more precisely at 147 or 172 p g , p y
omplete optical characterization of VUV phosphors must involve measurementsomplete optical characterization of VUV phosphors must involve measurements 
a in the VUV range is an established method, reflection spectra are normally a t e VUV a ge s a estab s ed et od, e ect o spect a a e o a y
tance standards such as BaSO and CaCOtance standards such as BaSO4 and CaCO3. 
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1 Luminescence and reflection spectra of BaMgAl O :Eu2+ (BAM:Eu) and an1 Luminescence and reflection spectra of BaMgAl10O17:Eu2 (BAM:Eu) and an 
grating sphere coated with BAM at daylight (left) and upon UV excitation (right).g g p y g ( ) p ( g )

absorbed by the coated integrating sphere which in turn emits blue light with aabsorbed by the coated integrating sphere, which in turn emits blue light with a
he BAM:Eu powder which has been used for the coating of the sphere arehe BAM:Eu powder, which has been used for the coating of the sphere are
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spectra of the sample Y2O3:Eu3+ and of the reference BAM:Eu as obtained by usingspectra of the sample Y2O3:Eu and of the reference BAM:Eu as obtained by using 
h d th d i d fl ti tsphere and the derived reflection spectrum.

To obtain reliable reflection spectra the light source the excitationTo obtain reliable reflection spectra, the light source, the excitation
monochromator and the sample chamber must be suitable formonochromator and the sample chamber must be suitable for

i h VUV B fl hi h BAM E dmeasurements in the VUV range. By flushing the BAM:Eu coatedg y g
integrating sphere with Nitrogen it is guaranteed that the reflectedintegrating sphere with Nitrogen, it is guaranteed that the reflected
radiation can be converted and collected by the integrating sphereradiation can be converted and collected by the integrating sphere.
Th i f fl i k b BAM E LAP CThe comparison of reflection spectra taken by a BAM:Eu or LAP:Cep p y
coated sphere with the reflection spectra in the range between 230 andcoated sphere with the reflection spectra in the range between 230 and
400 nm as taken by a BaSO4 coated sphere confirms that the VUV400 nm as taken by a BaSO4 coated sphere confirms that the VUV
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ance is necessary to calculate the quantum efficiency of a sample at a givenance is necessary to calculate the quantum efficiency of a sample at a given
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