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13 Claims. (C. 250-83) 
This invention relates to a method for the de 

tection of slowly moving neutrons, and has for 
its principal object the provision of a method by 
which slowly moving neutrons may be detected 

is photographically. 
Slowly moving neutrons are only slightly, ab 

Sorbed by lead, but are strongly absorbed by wa 
ter- or hydrogen-containing substances, such as 
wood or the like. They behave, in this respect, 

10 exactly opposite to X-rays. If, therefore, a body 
composed of different substances is transillumi 
nated by a beam of slowly moving neutrons the 
intensity distribution of the neutron beam leav 
ing the body is different from the intensity dis 

is tribution in an X-ray beam after it has pene 
trated the same body. If the beam of slowly 
moving neutrons could be made visible by means 
of a luminous screen or a photosensitive material 
a different image would be obtained in the trans 

20 illumination with slowly moving neutrons than 
with X-rays. The investigation of substances by 
means of slowly moving neutrons would be im 
portant, therefore, not only for medical purposes 
but also for technical investigations. It Would be 

25 possible, for example, to investigate materials 
contained in metallic receptacles if the materials 
were such as to absorb the neutrons more strong 
ly than they are absorbed by the metallic walls of 
the vessel, for example, if the materials comprise 

30 hydrogen-containing substances. 
- Slowly moving neutrons are almost entirely un 
able to affect photosensitive coatings. If slow 
neutrons are to be detected, therefore, an inter 
mediate reaction must be introduced, which re 

35 Sults in the production of particles capable of 
blackening the photographic plate. 
The invention comprises the photographic de 

tection of slowly moving neutrons by utilizing 
an interposed reaction that results in the produc 

40 tion of heavily charged particles which have a 
greatly increased effect on photosensitive coat 
ings. This is accomplished by using plates or 
films including a lithium foil. The slowly moving 
neutrons react with the nuclei of lithium in such 

45 a way that heavy charged particles such as H3 
or He are produced. In order that the lithium 
will not attack the photographic coating, it is, de 
sirable to interpose an intermediate layer be 
tween it and the coating. The intermediate layer 

50 should, however, be very easily penetrable by the 
H3 or He particles produced in the intermediate 
reaction, for example, a thin aluminium foil may 
be used; or plates or films can be used on which 
a gelatine protective layer free from emulsion has 

ss already been applied. 

The invention is illustrated by the accompany 
ing drawing in which: 

Fig. 1 is a diagrammatic section of an illustra 
tive embodiment of the invention; and Figs. 2, 3 and 4 are diagrammatic sections of S 
modified embodiments of the invention. . 
In the drawing, is a support, 2 is a layer of 

photosensitive material, for example, silver halide 
gelatine emulsion, 3 is a protective layer compris 
ing a thin aluminum foil, and 4 is a layer of 10 
lithium foil. 
The thickness of the aluminum foil may be 

about 0.0005 mm., the thickness of the layer of 
lithium may be about 0.1 mm. 
For increasing the effect, it is advisable to use 8 

double-coated films or plates, as shown in Figure 
2, or to place a plurality of films or plates One be 
hind the other, as shown in Fig. 3, lithium foil 
with a protective coating being associated with 
each of the sensitive coatings. Since the lithium 20 
foil oxidizes easily in air and thereby becomes 
less effective, it is advisable to enclose it in an air 
tight manner. Airtight receptacles that are 
either exhausted, as shown in Figure 4, or filled . 
with an inert gas are preferably used for this 25 
purpoSe. 
Instead of the lithium foil, layers of a lithium 

compound may be used. The effect of such com 
pounds is less, however, since in the effective 
layer (equal to the width of the H3 field) fewer 30 
lithium atoms are present. 
We claim: 
1. A device for forming a photographic image 

of a beam of slowly moving neutrons comprising 
a layer of photosensitive material associated with 85 
a layer containing lithium atoms. 

2. A device for forming a photographic image 
of a beam of slowly moving neutrons comprising 
a layer of photosensitive material covered with 
lithium foil. 40 

3. A device for forming a photographic image 
of a beam of slowly moving neutrons compris 
ing a layer of photosensitive material covered 
with lithium foil and having interposed between 
the lithium foil and the photosensitive material a 45 
protective layer, 

4. A device for forming a photographic image 
of a been of slowly moving neutrons comprising 
a layer of photosensitive material covered with 
lithium foil and having interposed between the 50 
lithium foil and the photosensitive material a 
thin aluminium foil passable by the particles pro 
duced by the interaction of the slowly moving 
neutrons with the lithium atoms. 

5. A device for forming a photographic image sis. 



2 
of a beam of slowly moving neutrons comprising 
a layer of photosensitive material associated with 
a layer containing lithium atoms, a gastght ree 
ceptacle surrounding said layers, the interior 
of said receptacle being substantially free from 
air. 

6. A device for forming a photographic image 
of a bean of slowly moving neutrons comprising 
a layer of photosensitive material associated with 
a layer containing lithium atoms, a gastight rea 
ceptacle surrounding said layers, the interior of 
said receptacle being evacuated. 

7. A device for forming a photographic image 
of a beam of slowly moving neutrons compris 
ing a layer of photoSensitive material associated 
with a layer containing lithium atoms, a gas 
tight receptacle surrounding said layers, the in 
terior of said receptacle being filled with an 
inert gas. 

8. A device for forming a photographic image 
of a beam of slowly moving neutrons compris 
ing a supporting layer, a layer of photosensi 
tive material on each surface cf Said supporting 
layer, lithium foil associated with each layer of 
photosensitive material and a protective layer 
between each photosensitive layer and the lithium 
foil. 

9. A device for forming a photographic image 
of a beam of slowly moving neutrons comprising 
a plurality of supporting layers, a layer of photo 
sensitive material or each Surface of said Sup 
porting layers, lithium foil associated with each 

2,286,767 
layer of photosensitive material and a protec 
tive layer between each photosensitive layer and 
the tithium foi. 

i0. A method of forming a photographic image 
by means of slowly moving neutrons which corn 
prises applying a layer of a Substance containing 
lithium atoms to a layer of photosensitive man 
terial and exposing the associated layers to the 
action of a beam of slowly moving neutrons, 

11. A method of forming a photographic image 
by means of slowly moving neutrons which Com 
prises applying a lithium foil to a layer of photo 
sensitive material and exposing the associated 
layers to the action of a bean of slowly moving 
neutrons, 

2. A method of forming a photographic image 
by means of slowly moving neutrons which com 
prises applying a protective layer to a layer of 
photosensitive material, applying a layer of lithi 
lan foil upon said protective layer, and exposing 
the associated layers to the action of a, beam of 
slowly moving neutrons. 

13. A method of forming a photographic image 
by means of slowly moving neutrons which com. 
prises applying a thin aluminum foil to a layer 
of photosensitive material, applying a layer of 
lithium foil upon said aluminum foil, and expos 
ing the associated layers to the action of a beam 
of slowly moving neutrons. 
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