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HPD compared with PMT

<Hybrid Photo Detector (HPD)>

SECONDARY

PD ELECTRON LAST DYNGDE
| R \

4 VACUUM Y}
: -I (107*Pa) |—>
—| P NN —
K | = —
d J b4 W ; =

PHOTOCA>HOD ELECTORON \M

Photocathode MULTIPLEER GAIN:
(-8kV) 1x10°

DYNODE
EB Gain: 1000 2000

Electron



Pulse Height Distribution
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HPD compared with PMT
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Electro-static Focusing Type

Photons
Electron

@ / Photocathode: ¢8 mm

+— Cylindrical Ceramic

AD: ¢1 mm
Photocathode
Voltage -8kV
“— Stem -
4 High-speed
- 7LAD Voltage 400V HPD
v
Output

Electron Tube



Proximity Focusing
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High speed HPD
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Structure of High speed HPD
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Gain Characteristics

Electron Bombarded Gain

1600 at -8 kV
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Pulse Height Distribution
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Time Response

Rise Time : 360 ps
Fall Time : 340 ps

Output Voltage (mV)

Time (ns)
Photocathode Voltage : -8 kV Oscilloscope : 1.5 GHz Bandwidth

AD bias Voltage : 380 V Load Impedance 50 ohm
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Setup for Timing Resolution
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Timing Resolution
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Comparison with simulation
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Photocathode Sensitivity (QE)
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Bialkali: 34 % at350 nm  GaAsP: 46 % at 500 nm
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High speed HPD Summary

Bialkali GaAsP
Photocathode Quantum 0 0
Efficiency at the peak A 0
Effective Area ¢ 8 mm ¢ 3 mm
Gain 2x10°
) Rise Time 360 ps
Time Response -
Fall Time 340 ps
Timing Resolution o for single | 98 mm | ¢ Imm | $3 mm | ¢ Imm
photon (Estimated) 21ps | 14ps | 38ps | 28ps

The world fastest HPD is realized!!
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Collaborators for High speed HPD
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