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The Invention relates to improvements In Hght
sensitive l1ayers of the type described In my United
States Patent No. 2,122,960 {ssued on the 5th day
of July 1938 arid particularly {s difected to a novel
employment and modification of this light sensi-
tive layer.

According to my previous invention the Mght
sensltiver layer is used as a photo electric cathode
in photo electric tubes and censists of a bismuth
or antimony layer and a caesium or rubidium
layer alloyed together. Such an alloyed light
sensitive layer is extremely sensitive In thé visible
range of the spectrum and may be produced in
thin and thick layers which are pervious and im-
pervious to light respectively.

One oblect of the present invention is to em-
ploy the above mentioned alloyed light sensitive
layer as secondary electron emitting means,

Another object of the Invention is tc apply the
above mentioned alloyed layer to the electrodes
from which the secondary electrodes are to be
released.

It {5 also an object of the invention to employ
the above mentioned elloyed layer in the shape
of folls which preferably are mounted in spaced
relation one after another so as to serve in an
electron multiplier tube as secondary electron
emitting electrodes.

Anocther object of the invention s to make the |
foils of such a thickness that the rear face of °

the foils produces a maximum emission of sec-
ondary electrons when the primary electrons
strike the front face of the foils.

Still another object of the invention is to in-
crease the light sensitiveness of the above men-

tioned alloyed layer by incorporating in the same
additionally ¢onductive particles of pure metal,
for instance made of silver.

Another object of the invention is to produce

an alloyed light sensitive layer of the above men-
tioned type in which the caesium or rubidiumn
layer iIs substituted by a lithium layer. Lithium
has the advantage that its thermic emisslon is
very small so that its current in the dark zone of
the spectrum Is also very small. At the same
time, however, the sensitlveness is greater than
that of the light sensitive layers of the prior art.
The incorporation of pure metallic particles, as
silver, in the alloyed layers of antimcny and
lithilum or bismuth and lithium Increases the
light sensitiveness still more.

The drawing illustrates diagrammatically vari-
ous alloyed light sensitive layers and secondary
electron emitting layers of the present invention:
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Filg. 1 fllustrates a sel-supporting secondary
electron emitting foil without any carriér.

Pig. 2 illustrates a secondary electron emitting
layer applied to a carrier which serves as elec-
trode, , ‘

Fig. 3 illustrates the arrangement of a plurality
of folls as serving as secondary electron emittirig
electrodes in & setondary electron multiplier.

Filg. 4 llustrates an alloyed light sensitive layer
with pure metallic particles on its surface.

Pg. 5 illustrates an alloyed light sensitive layer
with pure metallic particley distributed throueh-
out the entire body of the layer. .

Fig. & illustrates the layer of Fig. 4 applied to'a
carrier of silver.

Pig. 7 fllustrates an alloyed layer of antimony
and lithtum.

Fig. 8 illustrates an alloyed layer of antimony
and lithlum with pure metalllc particles on its
surface, and

Fig. 9 jllustrates an alloyed layer of antimony
and lithlum with pure metallic particles distrib-
uted throughout the layer.

Fig, 1 lllustrates an alloyed layer { composed of
antimony and caesium, which according to my"
U. B. Patent No. 2,122,860 is produced by precip-
itating by evaporation a caeslum layer upon an
antimony layer, which latter was previously
treated with oxygen, and then subjecting the two
superposed layers to a special treatment, for In-
stance a heat treatment, which causes the two
layers to alloy together. The light sensitive layer
s0 produced acceording to the present Invention
is used for secondary electron emitting purpose.

According to Flg. 2 the light sensitive layer
I is applled to an electrode 2 which In a sec-
ondary electron multiplier 1g used for releasing
secondary electrons, or as illusirated in Pig. 3,
a number of the layers | Is used preferably in
the form of folls arranged in spaced relation,
one after another, to serve as secondary electron
emitting electrodes. The use of self-supporting
foils has the advantage that the entire number
of primary electrons is exploited, which 15 not
possible when grids or mesh-works are employed
as secondary electron emitting electrodes. It is
advisable and forms an important part of the
invention to make the folls of such 8 thickness
that the secondary electrons obtained on the rear
face of the foils is & maximum when the primary
electrons strike the front face of the foils.

In order to Increase the light sensitiveness of
the above mentioned layers, and ihereby increase
also their value as secondary electron emitting
medium, the present invention proposes to incor-
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porate In the alloyed layer pure particles of a
forelgn metal. Silver has been found to be ex-
ceptionally useful for this purpose. The use of
sliver particles does not only Increase the light
sensitiveness of the layer, but also Increases the
electriec conductivity of the layer in transverse
direction. .

The pure metallic particles may be Incorporat-
ed In the alloyed layer in various msnner. For
instance, the alkall metal-bismuth alloy layer or
the alkali metal-antimony alloy layer, as the case
may be, {5 produced first and thereupon a coat-
ing of silver 15 precipitated by evaporation upon
the alloy layer. ‘The sllver presumable enters by
itself into the alloy layer, however, this action
may be accelerated or enhanced by an additional
heat treatment. A layer of thls type Is illus-
trated In Fig. 4 and 1s designated with §.

It 15 rlso possible to precipitate first the silver
layer or another metallic layer upon the anti-
mony layer or the bismuth layer and then apply
the alkall metal layer, whereupon the alloy Is
produced by a heat treatment. In this manner
a layer § as lllustrated In Fig. 5 1s obtalned.

Fig. 6 llustrates the layer 5 arranged on &
metallic carrler 1, consisting for instance of sil-
ver. 'This last named arrangement 1s of advan-
tage when the alloyed layer of the present in-
vention is employed as secondary electron emlit-
ting electrodes, for 1t i1s to be suspected that the
secondary electrons are released from the deep
interior of the layer and that therefor any addi-
tional belated dellvery of electrons is of import-
ance,

In Fig. T an alloyed light sensitive layer 0 is
{fllustrated In which the caeslum or rubidium
layer is substituted by lithlum. When Ithium
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is used the thermic emlisslon is very small, so
that only a very small etirrent in the dark range
of the spectrum s produced, since this current
depends prineipally upon thermic emission. The
current In the dark range of alloyed bismuth-
lithium layers 1s about of the same size as the
corresponding dark range current of hydrated
potassium layers. At the same time, however,
the alloyed bismuth-lithium layer hag a higher
light sensitiveness as the heretofore known
layers.

If the sensltiveness of the layer 8 1s to be in-
creased, this can be done in similar manner as
described In connectlon with the Flgs. 4 and 5
by Incorporating pure metallic particles, as for
Instance sliver, in the alloy. According to Fig.
8 the surface of the antimony-lithium layer 9
has incorporated therein pure silver particles,
while Fig. 9 illustrates an antimony-lithium lay-
er 10 which has pure silver particles distributed
throughout its entire body.

For the same reason as mentioned with refer-
ence to Fig. 6, the layer 9 or 10 may be applied
to a metalllc carrier, for Instance of silver, to
enhance the utility of the alloyzd layer as sec-
ondary electron emitting substance.

Obviously, the alloyed antimony-lithium layer,
with or without the pure metallic particles there-
in, may be employed in the form of self-support-
ing folls, as shown 1n Flg. 3, to serve as second-
ary clectron emitters In secondary electron am-
pliflers.

Furthermore, the layers of the invention may
also he used for thermic emission.

PAUL GORLICH.



