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üThis work focuses on a search for scintillation in doped lead 

fluoride (PbF2) for the homogeneous hadronic calorimeter 

detector concept, where both Cherenkov and scintillation 

lights are measured for good hadronic energy resolution.

üWhy PbF2 ?

ÅHigh density: 7.77 g/cc and short ɚI: 21 cm.

ÅGood UV transparency down to 250 nm for Cherenkov.

ÅCan be grown for large size of 20 cm.

ÅPotentially low cost ($2/cc) : melting point at 824oC and 

low material cost: 1/3 of BGO.

üLead fluoride samples with rare earth doping were grown 

by Bridgman method. Photo- and X- luminescence, decay 

kinetics and Ὓ-ray excited anode current and pulse height 

spectrum were measured.

Introduction 
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Cherenkov Needs UV Transparency 
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PbF2 Samples

ÅA total of 116 samples with various rare earth doping were 

grown by vertical Bridgman method at SIC and Scintibow.

ÅSIC samples are of 1.5 X0 (14 mm) cube, while most of 

the Scintibow samples are of ū22 x 15 mm.

Photo: SIC sample/Scintibow sample.
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Photo- and X-luminescence 

ÅPhoto luminescence was measured by using Hitachi F-

4500 fluorescence spectrophotometer.

ÅAn AMTPEK portable X-ray tube was used for the X-

luminescence measurement.

Monochromator
and PMT

UV lamp and 
monochromator

№

X-ray tube

Hitachi F-4500
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Luminescence: Er & Eu Doped PbF2

Consistent Photo- and X-luminescence  observed 
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Luminescence: Gd & Ho doped PbF2

Consistent Photo- and X-luminescence  observed 
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Luminescence: Pr & Sm Doped PbF2

Consistent Photo- and X-luminescence  observed 
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Luminescence: Tb doped PbF2

Consistent Photo- and X-luminescence  observed
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Decay Time Measurement
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Verified with BGO & CsI(Tl)

1280 ns290 ns

Decay time consists with well known values
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Decay Time: Er & Eu Doped PbF2

1.5 ms
8.5 ms
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Decay Time: Ho and Sm Doped PbF2

7.0 ms1.3ms
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