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Response speed of the scintillator material is depended on the luminescence
wavelength. It is required that the luminescence wavelength should be short in vacuum
ultra violet (VUV) for high speed response. KMgFs crystal has high speed response by
core-valence band luminescence. In this report, the crystal was grown by Cz method.
Transmittance, cathode luminescence, and X-ray luminescence were evaluated. Then,
the crystal showed high clarity and short wavelength luminescence of approximately
150 nm. In addition, the radiation responses of y-rays and S-rays were measured by the
photomultiplier tube (PMT) for VUV. As results, the signal of each » and frays could be
detected. However, the signal level was small because the quantum efficiency of the
PMT is insufficient. As the future plan, the light detector with high quantum efficiency

should be applied, for example the Micro Strip Gas Chamber or Micro Pixel Chamber.
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Table 1 Crystal growth condition

Seed crystal

KMgFs (111)

KMgFs (100)

Diameter 30.0 mm 59.0 mm
Growth rate 1.0 mm/h 2.0 mm/h
Rotation
rate 10 rpm 15 rpm
. KF, MgF2 KF, MgF2
Starting (99.99%) (99.99%)
(Stera chemifa Co. Ltd.) (Stera chemifa Co. Ltd.)
Ambient Ambient
Atmosphere Ar: CF4 Ar : CF4
=95:5 =95:5
Melting
temperature 1200 1200
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(2) Growth direction s (111). (b) Growth direction is (100).

Fig. 1 KMgFs single crystal. Upper side
images show photographs, lower side
images show the X-ray topography.
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Fig. 2 Schematic diagram of the
spectrophotometer (V550).
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Fig. 3 Schematic drawing of the cathode
luminescence measurement.
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Fig. 4 Schematic drawing of » or f-ray response

measurement.
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Fig. 5 Absorption spectrum of KMgFs.
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Fig. 6 X-ray luminescence spectra of

KMgFs and BaFa.
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Fig. 7 Cathode luminescence spectra of
KMgFs and BaFa.
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Fig. 8 y-ray response of KMgFs.
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Fig. 9 fray response of KMgFs.
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