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57 ABSTRACT 
A photomultiplier used in liquid scintillation counting 
has an envelope, a base, an anode, a curved dynode 
structure and a photocathode. A specimen is inserted in 
a measuring area of the envelope for liquid scintillation 
counting. The photocathode has a concave surface, so 
that the specimen is encircled by the photocathode as 
completely as possible. The photocathode is positioned 
at a concave window of the envelope, so that a maxi 
mum number of photons directly impinge on the photo 
cathode. 

4 Claims, 2 Drawing Figures 
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1. 

PHOTOMULTIPLIER USED IN LIQUID 
SCINTILLATION COUNTING WITH 
SPECIMIEN-ENCIRCLING CURVED 

PHOTOCATHODE 

BACKGROUND OF THE INVENTION 

The present invention relates to a photomultiplier. 
More particularly, the invention relates to a photomulti 
plier used in liquid scintillation counting. The photo 
multiplier has an envelope, a base, an anode, a dynode 
structure and a photocathode and the specimen is 
placed in a measuring area of the envelope for scintilla 
tion counting. 
Two different designs are in principle currently used 

for the shape of the photocathode of a photomultiplier. 
The first design utilizes a thin, convex window. The 
convexity of the cathode surface is a disadvantage of 
this design. 
The second design known in the art utilizes a thick, 

straight photowindow; that is, the surface of the photo 
cathode is planar. The disadvantage of this design is that 
comparatively thick glass must be used therein. 

SUMMARY OF THE INVENTION 

The principal object of the invention is to provide a 
photomultiplier which is an improvement over photo 
multiplier designs currently known in the art. 
An object of the invention is to provide a photomulti 

plier in which a maximum proportion of photons are 
impinged directly onto the photocathode and the re 
maining photons may be impinged onto the photocath 
ode by a reflector, for example. 
The objects of the invention are achieved by a photo 

multiplier having a photocathode with a concave sur 
face, whereby the specimen is encircled by the photo 
cathode as completely as possible, whereby a maximum 
of photons are impinged directly onto the photocath 
Ode. 
The design of the photomultiplier of the invention 

has the advantage that a considerably greater propor 
tion of photons are impinged directly onto the photo 
cathode and the remaining photons may be impinged 
onto the photocathode by an appropriate reflector. 
BRIEF DESCRIPTION OF THE DRAWINGS 

For a fuller understanding of the invention, reference 
is had to the following description, taken in connection 
with the accompanying drawings, in which: 
FIG. 1 is a schematic diagram of an embodiment of 

the photomultiplier viewed from the top and partly in 
section; and 
FIG. 2 is an elevational view of the embodiment of 

FIG. 1. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

In the embodiment shown in FIGS. 1 and 2, the pho 
tomultiplier 10 has an envelope 11a, a base 11b, an 
anode 12, a curved dynode structure 13, a photocathode 
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2 
14 and a focussing electrode 15. A sample bottle 16 is 
placed in the measuring area 17 of the envelope 11a. 

In accordance with the fundamental principle of the 
invention, the surface of the photocathode 14 is con 
cave, so that the sample bottle 16 is encircled by the 
surface of the photocathode 14 as completely as possi 
ble. When a photomultiplier having the photocathode 
14 of the invention is used for liquid scintillation count 
ing, the maximum number of photons are impinged 
directly onto said photocathode, and the remaining 
photons are impinged onto said photocathode by appro 
priate reflectors. The concave photocathode 14 is posi 
tioned at a concave or curved window 18 of the enve 
lope 11a. 
The photocathode 14 is shown in the Figs. of the 

drawing as a semicylinder. The Figs. show one photo 
multiplier 10 of a system of two photomultipliers. It is 
obvious to a person skilled in the art that there may be 
systems of three or four photomultipliers, also. In such 
cases, the semicylindrical area of each photomultiplier 
will be less. 
The invention is by no means restricted to the afore 

mentioned details which are described only as exam 
ples; they may vary within the framework of the inven 
tion, as defined in the following claims. 

It will thus be seen that the objects set forth above, 
among those made apparent from the preceding de 
scription, are efficiently attained and, since certain 
changes may be made in the above constructions with 
out departing from the spirit and scope of the invention, 
it is intended that all matter contained in the above 
description or shown in the accompanying drawings 
shall be interpreted as illustrative and not in a limiting 
SS. 

It is also to be understood that the following claims 
are intended to cover all of the generic and specific 
features of the invention herein described, and all state 
ments of the scope of the invention which, as a matter of 
language, might be said to fall therebetween. 
What is claimed is: 
1. A photomultiplier for use in liquid scintillation 

counting, said photomultiplier having an envelope, a 
base, an anode, a dynode structure, and a measuring 
area formed by said envelope for accommodating a 
specimen in liquid scintillation counting, said photomul 
tiplier comprising 

a photocathode having a concave surface, whereby 
the specimen is substantially encircled by said pho 
tocathode, so that photons are impinged directly 
onto said photocathode. 

2. A photomultiplier as claimed in claim 1, wherein 
said envelope has a concave window formed therein 
and said photocathode is positioned at said window. 

3. A photomultiplier as claimed in claim 1, wherein 
said dynode structure is curved substantially concentri 
cally with the concave surface of said photocathode. 

4. A photomultiplier as claimed in claim 1, wherein 
said photomultiplier further has a focussing electrode 
between said photocathode and said dynode structure. 
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