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PhotocathodesPhotocathodes

All the photocathodes responses (S-1, S-11, S-20, S-20 ERMA)
are available, with the various options f or the optical access
window and UV cutoff.

Photocathode formats: tubes with 12, 18, 25, 38, or 50 mm
diameter are currently available. Special devices can reach 200
and 500 mm diameter with hemispherical surfaces or a
hexagonal shape suitable for side-by-side packing. Special units
with unusually large sizes are fabricated for physics.

It is advisable to select the smallest photocathode area required
by the application, to minimize size, cost, and dark current.
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Number of dynode and gainNumber of dynode and gain
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SER waveform and parametersSER waveform and parameters
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Time parameters of  the SER characteristic :
delay time τd, duration ∆τ and rise time τr

f or a Gaussian wavef orm with variance σT:
∆τ =2.36 σT,  τr =1.49 σT,     f [3dB] =0.83/(2π σT)
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SER waveform and parameters (cont’d)SER waveform and parameters (cont’d)

SER  delay time
τd, duration ∆τ
and rise time τr

vs
supply voltage,
with the number
of dynodes as a

parameter
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Linearity and saturation (dc)Linearity and saturation (dc)

dynode voltage divider and l inearity error in dc current near
saturation (bypass capacitor are for ac l inearity)
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Number of dynode and gainNumber of dynode and gain

distortion of the
current output pulse

at increasing
number of

photoelectrons R
per pulse (top), and

linearity errors
(bottom) of the
pulse peak (full

line) and of the total
charge (dotted line)
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Dark current pulses distributionDark current pulses distribution
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Choice of PMT bias circuitChoice of PMT bias circuit
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Hysteresis and driftHysteresis and drift

Upon PMT supply voltage (HV) switch-on:
                    - gain and dark current transient (lasting 1-30 min., typ.)
                      with swings up to 50% and a decade, respectively
reason: (charge accumulated on insulating elements hit by electrons lost by
the electrodes).
Upon strong changes of the photocathode ill umination or of electrode HV:
                    - hysteresis of gain, with drifts up to ±10% on a minutes period
Upon strong illuminations and high gains, bringing the anode current in the
range 1-10 µA:
                   - fatigue effects show up in a time period of 102-103  hours,
                     with a progressive (but reversible) decrease of gain
Upon operation in a He rich atmosphere:

     - irreversible degradation because of ion bombardment of the
                      photocathode at HV switch-on
Warning of leak problem: (i) an unexpected increase of G due to the
                     ionization-assisted multiplication; (ii) af terpulses
                     following the true photodetected ones.
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Special Special PMTs PMTs   
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 Special  Special PMTs PMTs (2)(2)

PMT with
eb-Si target
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 Special  Special PMTs PMTs (3)(3)
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 Special  Special PMTs PMTs (4)(4)

50mm

PMT modules have 106 gain, 1 ns risetime
12V, 10 mA supply


