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Photon Absorption
(Electron ‘Creation’)
e.g. in S-20
10% ph. (400 nm) are absorbeg
in a 30 nm thick
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Glass Window

Probability for an
electron to reach
the vacuum
surface
Random Walk - mainly
electron-imperfection

scattering
(less e-e and e-phonon)

e.g. scattering length in S-20
~25 nm

Photo-Electron

Therefore:
QE ~ 10-20%
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Reflection Mode vs. Transmission Mode

~30-43 % QE bialkali

Extension ~190-450 nm
1nto (Hamamatsu side-on PMT
“blue & R7517)
ugv”
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PRELIMINARY DATA

NOV. 1998

PHOTOMULTIPLIER TUBE
R7517

High Q.E., Bialkali Photocathode
28mm (1-1/8 Inch) Diameter, 9-Stage, Side-On Type

FEATURES

@ Spectral RESPONSe........cococeeueeccecaeneneae e

@ High Cathode SEnsilivity
Luminous ..

Radiant at 42I]nm ..........................
Quantum Efficiency at 220nm ................|....

@ High Anode Sensitivity {at 1000V)
Luminous .. S
Radiant at ﬂunm

APPLICATIONS

@Fluorescence Spectrophotometers
®Fluorescence Immuno Assay
@ S0: Monitor (UV Fluorescence)

185 to 760 nm

.. 160 uA/lm Typ.

v 105 MA/W Typ.

40% Typ.

.. 1600A/Im Typ.

... 10.5 x 105 A/W Typ.




GENERAL

Parameter Description Unit

Spectral Response 185 to 760 nm
Wavelength of Maximum Response 420 nm
Photocathode

Material Bialkali —

Minimum Effective Area 8x24 mm
Window Material UV glass —
Dynode

Secondary Emitting Surface Bialkali —

Structure Circular-cage —

Number of Stages 9 —
Direct Interelectrode Capacitances

Anode to Last Dynode 4 pF

Anode to All Other Electrodes 6 pF
Base 11-pin base B

JEDEC No.B11-88

Weight 45

Suitable Socket

E678-11A (option)

[le!

Suitable Socket Assembly

E717-21(option)

Figure 1: Typical Spectral Response
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Figure 2-7 Spectral sensitivity vs. wavelength of transmission photocathodes (left,
solar-blind responses with magnesium fluoride window; right, common
photocathodes with glass window). In parentheses, the standard interna-
tional EIA designation is shown
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Figure 2-8 Spectral sensitivity vs. wavelength of transmission photocathodes with
several UV-grade windows. Insert shows the transmission of a 3-mm
thick window
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Figure 2-9 Spectral sensitivity vs. wavelength of typical reflection photocathodes,
Note that o is consistently lager than in corresponding transmission photo-
cathodes. Points are simulation results for CsNaKShb, following Eq.(2.13)

Source: Silvano Donati, Phosotosensors



INsSTITUTE OF PHYSICS PUBLISHING

JourNAL OF Puysics D: AppLIED PHYsICS

I. Phys. D: Appl. Phys. 36 (2003) 1477-1483

PIL: S0022-3727(03)57376-4

Absorption of optical power in an S-20

photocathode

S W Harmer and P D Townsend

EIT, University of Sussex, Brighton BN1 9QH, UK

E-mail: p.d.townsend @sussex.ac.uk

Received 12 December 2002, in final form 17 March 2003
Published 18 June 2003
Online at stacks.iop.org/IPhysD/36/1477

Abstract

By considering a monochromatic plane wave obliquely incident upon a
pl.mcu layer ot S-20 photocathode material, deposited upon a non-absorbing
glass substrate, the distribution of optical power absorbed within the layer
can be resolved. This is important to the question of photocathode
efficiency, as the absorbed light excites photoelectrons within the
photocathode which then may pass from the photocathode into the vacuum
of the photomultiplier tube and be collected and multiplied. The calculation
uses the measured complex permittivity of an extended red S-20
photocathode in the wavelength range, 375-900 nm. The results show that
thin film effects are important within the photocathode, as they give rise to
interesting power absorption profiles. This information is invaluable in
predicting optimum photocathode thickness for wavelength selective
applications. Electromagnetic waves that are obliquely incident upon the
photocathode are also considered in both transverse electric and transverse
magnetic polarizations.
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Figure 6. Power profile versus angle of incidence and depth in photocathode. The S-20 photocathode is (a) 10 nm, () 30 nm and (c) 100 nm
thick and is illuminated by 600 nm TE polarized light. The $-20 photocathode is (d) 10nm, (¢) 30 nm and ( f) 100 nm thick and is
illuminated by 600 nm TM polarized light.
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