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Bodies or Substances which absorb or disperse 
neutrons, including for example living tissue, 
may be examined by means of neutrons, pref 
erably Slow neutrons, i. e. those of which the 
"de Broglie' wave is approximately equal to or 
is greater than the diameter of the nuclei of the 
atoms of the body or substance. This may be 
done by directing a beam of neutrons on to the 
body or Substance and causing the neutrons that 
emerge from it to act upon a layer of material 
in Which a reaction takes place in which heavy 
charged particles are produced and these par 
ticles are in turn caused to act either upon a 
fluorescent material or directly upon an adja 
cent photographically-sensitive layer. A disad 
Vantage of this method is that the heavy par 
ticles have only a relatively short range in the 
material of the layer so that only a very thin 
Surface layer is effective even of a thick layer 
of material, the thickness of this surface layer 
Corresponding approximately to the range of the 
heavy particles in the material. 
According to the invention this disadvantage 

is obviated by employing a layer of a material in 
which the neutrons produce, not heavy charged 
particles, but positively or negatively charged 
electrons. The shorter terms “electrons' and 
'positrons' respectively are sometimes used to 
denote these two different forms of electrons. 
In What follows, however, the single term “elec 
trons' is employed to denote positive or nega 
tive electrons. Moreover the layer of material 
in which the reaction is caused by the neutrons 
Will hereinafter be referred to as “the neutron 
reactive layer,' although the material need not 
be in the form of a layer but may be finely dis 
tributed in another substance. In this neutron 
reactive layer, radio-active nuclei are thus arti 
ficially formed, which nuclei, when they disinte 
grate, give off electrons. These have the prop 
erty of causing certain Substances to fluoresce in 
the same way as the heavy particles. They are 
also able to darken a photographic plate. The 
range of the electrons is however considerably 
greater than that of the heavy particles. A rela 
tively thick neutron-reactive layer may there 
fore be used according to the invention so that 
the effect on fluorescent substance or on a pho 
tographic plate is greater, with the same inten 
sity of the incident neutrons, than it is in the 
case of the heavy particles. 
The neutron-reactive layer may be applied to 

the side of the fluorescent substance which is ad 
jacent to the source of neutrons. A non-trans 
parent material may then be used for the neu 
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tron-reactive layer. The substance that gives 
off the electrons may however be mixed With 
the fluorescent substance. In certain circum 
stances it is even of advantage to apply it to the 
side of the fluorescent substance which is On 
the far side of the source of neutrons during the 
exposure. However, in this case, the neutron 
reactive layer must either consist of a material 
which is permeable to the rays emitted by the 
fluorescent substance or it must be applied in 
Such a thin layer that undue absorption does 
not take place in the substance forming the 
neutron-reactive layer. In many cases, espe 
cially when a non-transparent Substance is used 
for the neutron-reactive layer, it is of advan 
tage to provide openings in the neutron-reactive 
layer so as to allow the passage of the radiation 
from the fluorescent substance, for example to 
make it in the form of a Screen or grid, or to 
apply the substance forming the neutron-reactive 
layer in the form of finely-distributed grains. 
Any substance which emits electrons under the 

influence of neutrons may in general be employed 
for the neutron-reactive layer. Such Substances 
are for example silver and its compounds, more 
especially silver chloride, rhodium, indium and 
yttrium and their compounds. Moreover any 
Substances which, under the influence of elec 
trons, emit rays which are visible to the eye or 
act upon a photographic plate, may be employed 
as the fluorescent material. Fluorescent zinc 
sulphide is especially Suitable for this purpose. 
The fluorescent Substance may in certain cir 
cumstances be mixed with advantage with the 
Substance which gives off electrons. It is espe 
cially advantageous to uSe a Substance Which, 
under the influence of neutrons, emits electrons 
and is itself caused by them to become luminous. 
The visible radiation which proceeds from the 

fluorescent mass may either be observed by the 
eye or may be made to act, together with the 
invisible radiation, upon photographic material, 
for example on a photographic plate or a film. 
In order to increase the effect, the photographic 
layer may be embedded between two layers of 
fluorescent material at least one of which is 
covered With a layer of material which gives 
off electrons or is mixed. With Such a material. 
The Substances which give off electrons under 

the influence of the neutrons have for the greater 
part the property of giving off electrons not only 
directly after being exposed to the neutrons but 
also for a certain time after being exposed. The 
manner in which the emission of electrons grad 
ually ceases is determined by the mean life of 
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the radioactive nuclei which are formed in the 
neutron-reactive layer by the bombardment With 
neutrons. The mean life varies according to the 
substance, between a very small fraction of a 
Second and many days. 
In order to obtain the maximum possible ef 

fect upon the eye and a really effective action 
on the photographic material, it is advisable to 
extend the time of observation or the time of 
exposure of the photographic layer by the fluo 
rescent material and the Substance emitting 
electrons as far as possible beyond the mean 
life of the artificial radioactive nuclei Which are 
formed. For observation with the eye, there 
fore, substances are usually to be preferred of 
which the life is short, whereas in the case of 
the photographic layer substances having a 
longer life may be used. 
These Substances having a long life may in 

certain cases be of particular advantage. As a 
rule Roentgen rays and gamma rays are pro 
duced at the same time as neutrons. These rays 
also act upon the photographic layer if the lat 
ter, during the exposure to neutrons of the neu 
tron-reactive layer, is arranged in the immediate 
vicinity of the neutron-reactive layer. When a 
Substance is used for emitting electrons in which 
artificial radioactive nuclei of relatively long life 
are formed, it is possible to delay bringing the 
photographic material into the vicinity of the 
neutron-reactive layer, or the combination of 
fluorescent material and substance emitting elec 
trons, until after the exposure of the neutron 
reactive layer to the neutrons. When this is 
done the possibility of the gamma or Roentgen : 
l'ayS acting upon the photographic material is 
eXcluded. The photographic material serves to 
retain the latent image which is present in the 
intermediate layer in the form of radioactive 
nuclei and which has been produced there dur 
ing the exposure to the slow neutrons. The in 
terval between the exposure to neutrons and the 
action upon the photographic material must 
be made shorter, the shorter the mean life of 
the artificial radioactive nuclei. 
When the fluorescent screen is observed visual 

ly, there is also the danger that the Roentgen or 
gamma rays which are produced together with 
the neutrons will have a damaging or disturbing 
action upon the observer. If a substance having 
an adequate mean life is used for the electron 
emitting substance, it is possible to effect the ex 
posure to neutrons in a part of the apparatus 
from which no gamma, or Roentgen rays or neu 
trons may leave in the direction of the observer, 
and to examine the fluorescent screen at a point 
of the apparatus at which no undesirable Roent 
gen or gamma radiation is present. 
The neutron-reactive layer and the fluorescent 

substance may be used repeatedly because, when 
the emission of electrons dies away, the original 
condition is restored. Accordingly, it is in cer 
tain circumstances of advantage to make the 
neutron-reactive layer in the form of an endless 
band different parts of which are exposed to 
neutrons successively. The fluorescent substance 
may be applied to this band-like carrier but in 
certain circumstances it is more advantageous to 
cause the intermediate layer to act upon a 
fluorescent Screen which is not adjacent to it 
during exposure. It is then possible in the first 
place to prevent the fluorescent screen from being 
damaged by the neutrons, gamma and Roentgen 
rays, and secondly the fluorescent substance is 
not caused to fluoresce or Subsequently to 
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fluoresce by the gamma, and Roentgen rays, and 
thirdly it is possible to use one fluorescent Screen 
for observing latent images in the intermediate 
layer which have been formed successively. In 
the last case it is advisable, in Order to increase 
the speed of changing the images, to use a 
fuorescent substance which when excited by 
electrons does not continue to fluoresce for very 
long. 
As already mentioned, the neutron-reactive 

layer may be in the form of an endless band. 
The substance forming the neutron-reactive layer 
may however be applied to an inactive Support. 
The fluorescent Substance may also be arranged 
Cn this support or on a separate Support. The 
photographic material may also be applied to a 
separate support which may have any desired 
length. Pictures of moving objects may also be 
taken by proceeding in accordance with the in 
vention. In this case it is convenient either to 
produce the neutrons intermittently or to expose 
the neutron-reactive layer to them only inter 
mittently with an intermittent forward move 
ment of the neutron-reactive layer. 
The neutron-reactive layer may also be caused 

to act directly on the photographic material. If 
the intensity is adequate, a photographic image 
may be obtained in this manner without the 
interposition of a fluorescent Substance. 

If the neutron-reactive layer is applied to the 
photographic layer of emulsion in the form of a 
liquid coating which subsequently solidifies, it is 
of advantage to apply it by means of a binding 
agent which dissolves in a solvent which does not 
attack the photographic layer or in the liquids 
which are necessary for development. 
In order to increase the action of the visible 

or invisible radiation from the fluorescent ma 
terial there may in certain circumstances first be 
arranged near it a substance which emits heavy 
particles under the influence of slow neutrons, for 
example, a layer of boron or lithium or a Sub 
stance containing boron or lithium. This layer 
is then covered with a layer which emits elec 
trons under the influence of neutrons. As the 
electrons have in general a wide range of pene 
tration, the arrangement may be such that the 
electrons pass through the layer of boron or 
lithium without undue hindrance so that the 
fluorescent material is caused to become luminous 
both by the heavy particles and by the electrons. 
The fluorescent material and the substance which 
emits heavy particles may be applied on one side 
of the photographic layer and the substance 
which emits electrons on the other side. The 
electrons are able to penetrate the photographic 
layer if it is thin enough. 
As a further expedient for increasing the in 

tensity or for reducing the duration of exposure 
that is necessaly, it may be of advantage in 
certain cases to make the layer which emits elec 
trons of such a thickness that the neutrons are 
practically entirely absorbed in it. However, in 
such a thick neutron-reactive layer a large pro 
portion of the electrons which are released by 
the absorbed neutrons in the neutron-reactive 
layer would be absorbed, because often the layer 
would be substantially thicker than the range of 
penetration of the electrons. The neutron-re 
active layer may therefore be composed of a 
number of thin neutron-reactive layers which 
are of such mechanical strength that after the 
exposure to the neutrons they may be applied in 
dividually to one, or between two, photographic 
layers, upon which they act directly by the elec 



2,245,787 
trons which are emitted or by means of the 
fluorescent material. In this manner the latent 
image of a thick neutron-reactive layer composed 
of n-sub-layers is reproduced upon in or 2n. 
photographic layers. The thickness of the in 
dividual sub-layers is, in general, advantageously 
Such that only a moderate, for example 10%, 
absorption of electrons takes place in it. The 
time of exposure is selected so that it is of the 
order of magnitude of the mean lives of the 
radioactive neuclei of the neutron-reactive layer. 
In photographing one object, several thick neu 
tron-reactive layers may be exposed successively 
and their Sub-layers after separation may be 
caused to act upon the same or different photo 
graphic layers in the manner described. Upon 
the repetition of this process the same neutron 
reactive layers may be used if in the meantime 
their artificial radio-activity has decreased to an 
adequate extent. 

If an object is examined by means of a mixture 
of neutrons of different Velocities, radioactive 
nuclei having different durations of life are in 
certain circumstances formed in the neutron 
reactive layer. Accordingly immediately after 
exposure both the electrons which are derived 
from radioactive nuclei having a short life and 
the electrons which originate from nuclei having 
a long life act upon the fluorescent material or 
upon the photographic plate. When some time 
has elapsed after exposure only the electrons 
which originate from radioactive nuclei having 
a long life act upon the fluorescent material or 
the photographic plate. Separation of the effect 
of the long-life latent image from the short-life 
image may be effected by appropriate choice of 
the time of exposure to neutrons, of the instant 
at which copying begins and of the duration of 
copying. As, owing to the isolation of the effect 
of the long-life latent image, a certain weakening 
inevitably occurs, in some circumstances a repeti 
tion or several repetitions of the exposure or 
photograph may be necessary such repetitions 
being made with the elements in like geometrical 
relationship. That is, the electron-emitting 
layer and the fluorescent layer or the photo 
sensitive layer must be at the same relative posi 
tions in the successive exposures. Also if the 
time of exposure and the time of copying are 
shortened as is necessary for isolating the effect 
of the short-life latent image it is necessary in 
many cases to repeat the process. 
When a mixture of neutrons of different ve 

locity is used, there are obtained separable latent 
images which are produced by neutrons of differ 
ent velocity. These images or the copies cor 
responding to them will in general differ from 
one another because the absorption of the neu 
trons in the substances to be examined depends 
greatly upon the velocity of the neutrons. 
The principles of the invention are illustrated 

in the accompanying drawing in which: 
Fig. 1 is a diagrammatic representation of the 

method and device of the invention; 
Figs. 2-9 are diagrammatic representations in 

partial section of nine different embodiments of 
the image-forming device of the invention; and 

Fig. 10 is a diagrammatic representation in 
perspective of a modified embodiment of the 
method of the invention. 

In Fig. 1, represents a source of neutrons, 
and 2 represents the body of which an image is 
to he obtained by means of the neutron beam 
which is partially absorbed in the body. The 
neutrons passing body 2 impinge on the Sub 
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3 
stance 3 which reacts With the neutrons with 
the emission of electrons. The electrons emit 
ted by Substance 3 act upon an electron-sensi 
tive Substance 4, for example, a fluorescent Sub 
stance or a photographic layer. The layer of 
neutron-sensitive substance 3 and the layer of 
electron-Sensitive substance 4 are carried on Sup 
porting layer 0 which, if layer 4 is a fluorescent 
substance, is preferably transparent. 5 indicates 
the image of object 2 which would be visible if 
layer 4 is a fluorescent substance or which could 
be made Visible by development if layer 4 is a 
photographic material. 
In the device shown in Fig. 2, 6 is a layer of 

Substance which reacts with neutrons with emis 
sion of electrons mixed with fluorescent mate 
rial and Supported on supporting member 7. 
When this device is used in the relation shown 
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fluorescent substance. 

in Fig. 1, an image of the irradiated body ap 
pears on the face of layer 6 and if the support 
ing layer is transparent the image may be seen 
On both Sides of the device. 
In the device shown in Fig. 3, an electron-sen 

itive layer 8 is carried upon a support 9 and a 
layer of Substance Which reacts with neutrons 
With the emission of electrons is applied at 9. 
The electron-sensitive layer 8 can consist, for 
example, of a fluorescent material or of a pho 
tOSensitive material. When the electron-sensi 
tive layer 8 is a photosensitive material, fluores 
cent material may be mixed with the electron 
emitting substance in layer 9. When the elec 
tron-sensitive substance of layer 8 is a fluores 
cent Substance, it is advantageous to use a trans 
parent Substance for the electron-emitting sub 
stance 9. The electron-emitting substance 9 may 
Consist of a Substance which becomes radio-ac 
tive under the influence of the impinging neu 
trons. Layer 8 may consist of a mixture of a 
substance sensitive to charged particles with a 
Substance containing boron or lithium or a Sub 
stance containing boron or lithium may be mixed 
With the neutron-sensitive substance in layer 9 
and layer 8 may be a substance sensitive to 
charged particles. 
The device shown in Fig. 4 comprises three 

active layerS carried on a Supporting layer 0, 
Layer consists of a neutron-sensitive sub 
stance, layer f2 is an electron-sensitive substance, 
preferably a fluorescent material, layer 3 is a 
photoSensitive substance. 
Layer 2 may also consist of a neutron-sensi 

tive substance and layers and 3 of a photo 
sensitive Substance, preferably mixed with a 

Layer may consist of 
a fluorescent Substance, layer f2 of a transpar 
ent neutron-sensitive substance and layer 3 of 
a photographic material, in Which case the 
fluorescent radiation from layer passing 
through transparent layer 2 produces a latent 
image in layer 3. 
Layer may consist of an electron-emitting 

neutron-sensitive substance and layer 2 of an 
electron-Sensitive Substance, and layer 3 can 
include an additional neutron-sensitive substance 
containing boron or lithium in order to increase 
the effect. The electron-Sensitive layer can con 
sist either of fluorescent Substance or photosen 
Sitive substance. 
In the device shown in Fig. 5, the neutron-sen 

Sitive Substance in layer 4 is opaque and is pro 
vided with a plurality of perforations 5 through 
which the radiation issuing from fluorescent layer 
6 can pass. This arrangement is of impor 
tance when the supporting layer 0, is opaque 



4. 
and when it is desirable not to apply the fluores 
cent layer on the Side of the neutron-Sensitive 
layer available to the observer. 
In Fig. 6, a layer 2 of neutron-sensitive Sub 

stance is attached to a layer of photosensitive 
material by means of a soluble binding agent 
22, the photosensitive layer being supported by 
support f. 
In the embodiment of Fig. 7, a layer 24 of neu 

tron-sensitive substance, a layer 25 containing 
boron or lithium, a fluorescent layer 26, and a 
photosensitive layer 27 are carried on support (). 
The sequence of the layers may be varied. 

In the device of Fig. 8, two fluorescent layers 
30 and 3 and a layer of photosensitive material 
32 are provided together with a neutron-Sensitive 
layer 28. Since the photosensitive layer 32 is 
sensitive to the electrons issuing from the neu 
tron-sensitive layer 28, the fluorescent layers 33 
and 3 can be omitted if the intensity of the 
neutron radiation is great enough. 

In the device of Fig. 9, there are a plurality 
of groups of layers, each group consisting of a 
layer of electron-emitting, neutron-sensitive Sub 
stance 33, fluorescent layers 34, and a photo 
sensitive layer 35. Three groups of Such layers in 
the example ShOWin are carried by a common Sup 
port (). If the neutron radiation is intensive 
enough, the fluorescent layers 34 may be oniitted 
as explained in connection with Fig. 8. 
In the device of Fig. 10, an endless strip 35 car 

ried on rollers 40 bears a layer 37 of electron 
emitting, neutron-sensitive substance. In this 
form of the invention, the neutron-sensitive sub 
stance 39 is exposed to a beam of neutrons fronn 
Source passing through the object 2 to be ex 
amined and impinging on the neutron-sensitive 
layer at 39. The layer is then advanced by Iro 
tation of the roilers 4) to bring area 3 adja 
cent, a layer of electron-sensitive substance 4 
carried on support 9. The electron-Sensitive 
Substance may consist either of fluorescent na 
terial or of photosensitive material or a mixture 
of two such natelials. An electron-Sensitive 
material, for example, fluorescent material, may 
be mixed with the neutron-sensitive substance in 
layer 37 or a layer of fluorescent substance may 
be applied on the endless Strip in addition to 
the neutron-sensitive layer. 

Having now particularly described and ascel 
tained the nature of our said invention and in 
What manner the same is to be performed, We 
declare that What We claim is: 

1. A method for obtaining an image of an 
object by means of neutrons which comprises 
directing a beam of neutrons upon the object and 
causing the emergent beam of neutrons to im 
pinge upon a layer comprising a substance which 
reacts With neutrons to form an electron-ennit 
ting substance, said layer also comprising a sub 
stance Sensitive to the emitted electrons. 

2. A method for obtaining an image of an 
object by means of neutrons which comprises 
directing a beam of neutrons upon the object and 
causing the emergent beam of neutrons to in 
pinge upon a layer comprising a Substance Which 
reacts with neutrons to form an electron-ennit 
ting substance, said layer also comprising a 
fluorescent material. 

3. A method for obtaining an image of an 
object by means of neutrons which comprises 
directing a beam of neutrons upon the object 
and causing the emergent beam of neutrons to 
impinge upon a layer comprising a substance 
Which reacts With neutrons to form an electron 
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emitting substance, said layer also comprising 
a photoSensitive material. 

4. A method for obtaining an image of an 
object by means of neutrons which comprises di 
lecting a beam of neutrons upon the object and 
causing the emergent beam of neutrons to in 
pinge upon a layer comprising a substance which 
reacts with neutrons to foln an electron-emit 
ting substance, said layer also comprising a 
fluorescent Substance, and a photoSensitive ina 
terial. 

5. A method for obtaining an image of an 
object by means of neutrons which comprises 
directing a beam of neutrons upon the object 
and causing the emergent beam of neutrons to 
impinge upon a layer comprising a substance 
Which reacts with neutrons to form an elec 
trOn-emitting substance, said layer also compris 
ing a substance selected from the group consist 
ing of boron, lithium and compounds thereof, 
and a Substance sensitive to the emitted par 
ticles. 

6. A method for obtaining an image of an 
object by means of neutrons which comprises 
directing a beam of neutrons upon the object 
and causing the emergent beam of neutrons to 
inpinge upon a layer comprising a substance 
which reacts with neutrons to form an electron 
emitting substance, said layer also comprising a 
Substance Selected from the group consisting of 
boron, lithium and compounds thereof, and a 
photoSensitive material. 

7. A method for obtaining an innage of an ob 
ject by means of neutrons which comprises di 
recting a beam of neutrons upon the object, caus 
ing the emergent beam of neutrons to impinge 
upon a layer containing a substance which re 
acts With neutrons to form an electron-emitting 
radioactive Substance, and exposing a layer of a 
Substance sensitive to the emitted electrons, to 
Said first-named layer after the latter has been 
eXposed to said emergent beam of neutrons. 

8. A method for obtaining an in age of an 
object by means of neutrons which comprises 
directing a beam of neutrons upon the ob 
ject, causing the emergent beam of neutrons 
to impinge upon a layer containing a substance 
which reacts with neutrons to form an electron 
emitting radioactive substance, said layer also 
comprising a fluorescent substance, and exposing 
a photosensitive layer to said first-named layer 
after the latter has been exposed to said emer 
gent bean of neutrons. 

9. A method for obtaining an image of an oh 
ject by means of neutrons which comprises di 
recting a beam of neutrons upon the object, caus 
ing the emergent beam of neutrons to impinge 
upon a plurality of separable adjacent layers, 
each containing a substance which reacts with 
neutrons to form an electron-emitting radioac 
tive substance, and thereafter exposing a separate 
layer of a Substance sensitive to the emitted 
electrons to each of said first-named layers. 

10. A nethod for obtaining an image of an 
object by means of neutrons which comprises 
directing a beam of neutrons upon the object, 
causing the emergent beam of neutrons to in 
pinge upon a layer containing a substance which 
reacts with neutrons to form a plurality of elec 
tron-emitting Substances of different mean 
lives, and thereafter exposing a plurality of sep 
arate photoSensitive layers to said first-named 
layer, the time of each successive exposure being 
of the order of the mean life of one of the radio 
active components of said first-named layer in 
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the order of increasing mean life periods of said 
components. 

1. A device for forming an image of the dis 
tribution of the intensity of a beam of neutrons 
comprising a layer containing a substance which 
reacts with neutrons to form an electron-emit 
ting substance, said layer also comprising a Sub 
stance sensitive to the emitted electrons, 

12. A device for forming an image of the dis 
tribution of the intensity of a beam of neutrons 
comprising a layer containing a Substance which 
reacts with neutrons to form, an electron-emit 
ting substance, said layer also comprising a fluo 
rescent material. 

13. A device for forming an image of the dis 
tribution of the intensity of a beam of neutrons 
comprising a layer containing a Substance. Which 
reacts with neutrons to form an electron-emit 
ting Substance, said layer also comprising a photo 
sensitive material. 

14. A device for forming an image of the dis 
tribution of the intensity of a beam of neutrons 
comprising a layer containing a substance which 
reacts with neutrons to form an electron-emit 
ting Substance, said layer also comprising a flu 
orescent material, and a photosensitive material. 

15. A device for forming an image of the dis 
tribution of the intensity of a beam of neutrons 
comprising a layer containing a Substance Which 
reacts with neutrons to form an electron-emit 
ting substance, said layer also comprising a sub 
stance selected from the group consisting of bo 
ron, lithium and compounds thereof, and a Sub 
stance sensitive to the emitted electrons. 

6. A device for forming an image of the dis 
tribution of the intensity of a beam of neutrons 
comprising a layer containing a substance which 
reacts with neutrons to form an electron-emit 
ting substance, said layer also comprising a sub 
stance selected from the group consisting of bo 
ron, lithium and compounds thereof, and a photo 
sensitive material. 

17. A device for forning an image of the dis 
tribution of the intensity of a beam of neutrons 
comprising a layer containing a substance which 
reacts with neutrons to form an electron-emitting 
substance, said layer also comprising a substance 
selected from the group consisting of boron, lith 
ium and compounds thereof, and a fluorescent 
material. 

18. A device for forming an image of the dis 
tribution of the intensity of a beam of neutrons 
comprising a layer containing a Substance which 
reacts with neutrons to form an electron-emit 
ting Substance, said layer also comprising a sub 
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stance Selected from the group consisting of bo 
ron, lithium and compounds thereof, a fluorescent 
material, and a photosensitive material. 

19. A device as defined in claim 11 in which 
the neutron-reactive substance is arranged in 
layers On both sides of a layer of the electron 
Sensitive substance. 

20. A device for forming an image of the dis 
tribution of the intensity of a beam of neutrons 
comprising a layer containing a Substance which 
reacts with neutrons to form an electron-emit 
ting Substance, said layer also comprising a fiu 
orescent material, said neutron-reactive Sub 
stance being permeable to the radiation emanat 
ing from the fluorescent material. 

21. A device for forming an image of the dis 
tribution of the intensity of a beam of neutrons 
comprising a layer containing a substance which 
reacts. With neutrons to form an electron-emitting 
Substance, Said layer also comprising a fluores 
cent material, said neutron-reactive substance 
being impermeable to the radiation emanating 
from the fluorescent material and being perfo 
rated to allow the passage of said radiation. 

22. A device for forming an image of the dis 
tribution of the intensity of a beam of neutrons 
comprising a layer of photosensitive material, and 
a Substance which reacts with neutrons to form 
an electron-emitting Substance bound to said 
layer of photosensitive material by means of a 
binder composition soluble in a Solvent which 
does not affect the photosensitive material. 

23. A device for forming an image of the dis 
tribution of the intensity of a beam of neutrons 
comprising a layer of photosensitive material, and 
a substance which reacts with neutrons to form 
an electron-emitting substance, said layer also 
Comprising a fluorescent material bound to 
Said layer of photosensitive material by means 
Of a binder composition soluble in a solvent Which 
does not affect the photosensitive material. 

24. A device for forming an image of the dis 
tribution of the intensity of a beam of neutrons 
comprising a layer of photosensitive material, a 
Substance which reacts with neutrons to form an 
electron-emitting substance on One side of said 
layer of photo-Sensitive material, and a fluores 
cent material and a Substance selected from the 
group consisting of boron, lithium and compounds 
thereof on the other side of said layer of photo 
sensitive material. 
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