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This invention relates to a method for the in 
Westigation of Substances with the aid of quick 
neutrons and is particularly concerned with the 
provision of means for showing the distribution 
of the intensity in a beam of quick neutrons, 

It has already been Suggested to show the dis 
tribution of the intensity in a beam of slow neu 
trons by first causing the slow neutrons to pro 
duce heavy particles, electrons or gamma rays 
in an intermediate layer and then causing said 
heavy particles etc. to act upon a fluorescent na 
terial or/and a photographic layer adjacent to 
the first layer. Showing the distribution of the 
intensity in a beam of slow neutrons is important 
especially when the neutrons are directed 
through objects, for instance, living bodies, in 
order to depict, these objects with the aid of slow 
neutrons. 
Under certain circumstances the transillumi 

nation and depicting of objects by means of slow 
neutrons is however rather difficult to be carried 
out especially if the objects investigated absorb 
slow neutrons particularly strongly. 

It is an object of the present invention to ob 
viate these difficulties. Another object of the in 
Vention is the provision of means for showing a 
representation of the distribution of the intensity 
in a beam of quick neutrons. These inventive 
objects are attained by directing a beam of quick 
neutrons through a body or Substance and by : 
causing the quick neutrons energing from the 
body or Substance to encounter an intermediate 
layer in which heavy particles, positively or nega 
tively charged electrons, or gamma radiation are 
produced under the action of the quick neutrons. 
These heavy particles etc. are in turn caused to 
act upon fluorescent material and/or a photo 
Sensitive plate or film adjacent to the intermedi 
ate reaction layer in the usual way. They thus 
produce a representation of the distribution of 
the intensity of the bean of quick neutrons on 
the fluorescent material and/or the photosensi 
tive plate or film. 
Showing a representation of the distribution of 

the intensity of a beam of quick neutrons is in 
general more complicated than showing a repre 
Sentation of a bean of slow neutrons due to the 
Small power of absorption of the intermediate 
reaction layers against quick neutrons and due to 
their being necessarily rather thin in order to 
obtain sharpness of the images. The following 
layers are, however, well adapted to the purpose 
in view. For instance a thin layer of paraffin 
can be most adavntageously used in the following 
late. 
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The quick neutrons are caused to liber- 55 

ate hydrogen nuclei from the layer of paraffin 
by collisions, said nuclei emerging from the par 
affin with high velocity are in turn caused to 
energize an adjacent fluorescent substance the 
radiation proceeding from which can be used 
for blackening a photosensitive layer or for 
visual observation. Under certain circumstances 
it is more favourable to cause the hydrogen nuclei 
emerging from the paraffin to act directly upon 
a photosensitive layer. Instead of the paraffin 
also other hydrogenous compounds can be em 
ployed; finally also other atomic nuclei can be 
caused to be liberated by the quick neutrons, 
but owing to their larger mass the transmission 
of energy to these nuclei is much slighter than 
with hydrogen nuclei and in consequence there 
of the output is very Small. 
The intermediate reaction layer may, fur 

thermore, advantageously consist of a substance 
in which the quick neutrons produce nuclei disin 
tegration processes being accompanied by the 
emission of heavy charged particles these par 
ticles being caused to excite a fluorescent Substance 
or/and to act directly or indirectly upon a pho 
tosensitive layer. Such reactions take place for 
instance in magnesium or in layers containing 
this metal. 
As intermediate reactions furthermore Such 

nuclear reactions may be employed in the course 
of Which radioactive nuclei are generated under 
the influence of the quick neutrons. These 
radioactive nuclei emit electrons which can be 
in turn caused to energize fluorescent material 
or/and to act directly or indirectly upon a photo 
sensitive layer. 
As intermediate reaction finally all processes 

can be employed in the course of which excited 
nuclei are anyhow generated under the action 
of the quick neutrons. These excited nuclei give 
off their energy of excitation, for instance in 
form of ganna ladiation which can act directly 
or indirectly upon fluorescent material or/and 
a photosensitive layer. As an example for such 
reaction We mention the excitation of the 
cadmium and Copper nucleus by collision with 
quick neutrons. This process is distinguished by 
its comparatively large output. 
Embodiments of the invention are illustrated 

in the accompanying drawing, in which 
Fig. 1 is a perspective view, with parts broken 

away, of a device incorporating principles of the 
present invention, and 

Figs. 2 and 3 are perspective views of modified 
forms of the device illustrated in Fig. 1. 
In Figs. 1 and 2, is a layer of paraffin or 



2 
equivalent intermediate substance, and 2 is a 
layer of fluorescent substance adjacent layer . 
in Fig. 2, 3 is a photosensitive layer adjacent 
layer 2 and on the side of the latter remote from 
layer . In Fig. 3, the layer of fluorescent sub 
stance shown at 2 in Fig. 2 is omitted, and the 
photosensitive layer is brought adjacent layer . 
We claim: 
1. A method of obtaining an image of an object 

by means of quick neutrons, which comprises 
directing a beam of quick neutrons upon the ob 
ject, causing the emergent beam of quick neu 
trons to impinge upon a layer containing a sub 
stance which reacts with quick neutrons to emit 
radiation of the group consisting of charged par 
ticles and gamma, radiation, and causing the 
radiation to impinge upon an adjacent layer of 
material Which is sensitive to said radiation. 

2. A method of obtaining an image of an object 
by means of quick neutrons, which comprises 
directing a beam of quick neutrons upon the ob 
ject, causing the emergent beam of quick neu 
trons to impinge upon a layer containing a sub 
stance which reacts. With quick neutrons to emit 
radiation of the group consisting of charged par 
ticles and gamma radiation, and causing the 
radiation to impinge upon an adjacent layer of 
fluorescent material. 

3. A method of obtaining an image of an object 
by means of quick neutrons, which comprises 
directing a beam of quick neutrons upon the ob 
ject, causing the emergent beam of quick neu 
trons to impinge upon a layer containing a Sub 
stance which reacts with quick neutrons to emit 
radiation of the group consisting of charged par 
ticles and gamma radiation, and causing the 
radiation to impinge upon an adjacent layer of 
photo-sensitive material. 

4. A method of obtaining an image of an object 
by means of quick neutrons, which comprises 
directing a beam of quick neutrons upon the ob 
ject, causing the emergent beam of quick neu 
trons to impinge upon a layer containing a Sub 
stance which reacts with quick neutrons to emit 
radiation of the group consisting of charged par 
ticles and gamma radiation, causing the radia 
tion to impinge upon an adjacent layer of fluo 
rescent material, and causing the resulting visible 
radiation to impinge upon a photo-sensitive layer. 

5. A device for forming an image of the dis 
tribution of the intensity of a beam of quick 
neutrons, which comprises a front layer contain 
ing a substance which reacts with quick neutrons 
to emit radiation of the group consisting of 
charged particles and gamma radiation, said 
front layer being immediately adjacent to a layer 
of material Which is sensitive to radiation enit 
ted under the influence of quick neutrons. 

6. A device for forming an image of the dis 
tribution of the intensity of a beam of quick 
neutrons, which comprises a front layer contain 
ing a substance which reacts with quick neutrons 
to emit radiation of the group consisting of 
charged particles and gamma radiation, said 
front layer being immediately adjacent to a layer 
of fluorescent material. 

7. A device for forming an image of the dis 
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tribution of the intensity of a bean of quick 
neutrons, which comprises a front layer contain 
ing a Substance which reacts with quick neutrons 
to emit radiation of the group consisting of 
charged particles and gamma radiation, said 
front layer being immediately adjacent to a layer 
of photo-sensitive material. 

8. A device for forming an image of the dis 
tribution of the intensity of a beam of quick 
neutrons, Which comprises a front layer contain 
ing a substance which reacts with quick neutrons 
to enit radiation of the group consisting of 
charged particles and gamma radiation, said 
front layer being immediately adjacent to a layer 
of fluorescent material, and a back layer of 
photo-Sensitive material adjacent said fluores 
cent material layer. 

9. A device for forming an image of the dis 
tribution of the intensity of a beam of quick 
neutrons, which comprises a front layer contain 
ing a substance which reacts with quick neutrons 
to emit gamma radiation, said front layer being 
immediately adjacent to a layer of material 
which is sensitive to gamma radiation. 

10. The device defined in claim 9, in which the 
gamma radiation-emitting substance of the front 
layer is a metal of the group consisting of cad 
mium and copper. 

ll. A device for forming an image of the dis 
tribution of the intensity of a beam of quick 
neutrons, Which comprises a front layer contain 
ing a hydrocarbonaceous substance which reacts 
With quick neutrons to emit high velocity hydro 
gen nuclei, said front layer being immediately 
adjacent to a layer of material which is sensitive 
to high velocity hydrogen nuclei. 

12. A device for forming an image of the dis 
tribution of the intensity of a beam of quick 
neutrons, which comprises a front layer contain 
ing paraffin which reacts with quick neutrons to 
emit high Velocity hydrogen nuclei, said front 
layer being immediately adjacent to a material 
which is sensitive to high Velocity hydrogen 
nuclei. 

13. A device for forming an image of the dis 
tribution of the intensity of a beam of quick 
neutrons, which comprises a front layer contain 
ing a Substance which reacts with quick neutrons 
to emit charged particles, said front layer being 
immediately adjacent to a layer of material 
which is sensitive to charged particles. 

14. The device defined in claim 13, in which 
the charged-particle-emitting substance is mag 
nesium. 

15. A method of obtaining an image of an ob 
ject by means of quick neutrons, which comprises 
directing a beam of quick neutrons upon the ob 
ject, causing the emergent beam of quick neu 
trons to impinge upon a layer containing paraffin 
which reacts with quick neutrons to emit high 
Velocity hydrogen nuclei, and causing such emit 
ted nuclei to impinge. Upon an adjacent layer of 
material which is sensitive to high velocity hy 
drogen nuclei. 
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