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is given by way of example, which description is illustrated by the appended 

drawing, in which: 

Figure 1 schematically shows the main elements of an x-ray 

generating source according to the invention; 

Figure 2 shows a variant of the source of Figure 1 allowing other 5 

modes of electrical connection; 

Figure 3 is a partial and enlarged view of the source of Figure 1 

around its cathode; 

Figures 4a and 4b are partial and enlarged views of the source of 

Figure 1 around its anode according to two variants; 10 

Figure 5 shows in cross section a mode of integration comprising a 

plurality of sources according to the invention; 

Figures 6a, 6b, 6c, 6d and 6e show variants of an assembly 

comprising a plurality of sources in the same vacuum chamber; 

Figure 7a and 7b show a plurality of modes of electrical connection of 15 

an assembly comprising a plurality of sources; and 

Figures 8a, 8b and 8c show three examples of assemblies 

comprising a plurality of sources according to the invention and able to be 

produced according to the variants illustrated in Figures 5 and 6. 

For the sake of clarity, elements that are the same have been given 20 

the same references in the various figures. 

 

Figure 1 shows in cross section an x-ray generating source 10. The 

source 10 comprises a vacuum chamber 12 in which a cathode 14 and an 

anode 16 are placed. The cathode 14 is intended to emit an electron beam 18 25 

into the chamber 12 in the direction of the anode 16. The anode 16 comprises a 

target 20 that is bombarded by the beam 18 and that, depending on the energy 

of the electron beam 18, emits x-rays 22. The beam 18 is generated about an 

axis 19 passing through the cathode 14 and the anode 16. 

 X-ray generating tubes conventionally employ a thermionic cathode 30 

operating at a high temperature, typically about 1000°C. This type of cathode is 

commonly called a hot cathode. This type of cathode is composed of a metal or 

metal-oxide matrix that emits an electron flux that is caused by vibrations of 

atoms due to the high temperature. However, hot cathodes 
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fastened to the mechanical part 162 by means of a conductive brazing film 172 

used to electrically connect the electrode 166. 

As in the variant of Figure 6a, the multi-source assembly 160, as 

shown in Figure 6b, may comprise an anode 174 that is common to the various 

sources. The anode 174 is similar to the anode 154 of the variant of Figure 6a. 5 

The anode 174 comprises a plate 176 performing all the functions of the plate 

156 described with reference to Figure 6a. To avoid overcharging Figure 6b, for 

the anode 174, only the plate 176 has been shown. 

In the example shown in Figure 6b, the axis 164 is rectilinear. It is 

also possible to place the cathodes on a curved axis, as shown in Figure 6c, 10 

such as for example a circular arc allowing the x-rays 22 of all the sources to be 

focused on a point located at the center of the circular arc. Curved axes of other 

shapes, in particular of parabolic shape, also allow x-rays to be focused on a 

point. The curved axis remains locally perpendicular to each of the axes 19 

about which the electron beam of each source is generated. 15 

The arrangement of the cathodes 14 on an axis allows sources 

distributed in one direction to be obtained. It is also possible to produce a multi-

source assembly in which the cathodes are distributed along a plurality of 

concurrent axes. It is for example possible to place the sources along a plurality 

of curved axes, each located in one plane, the planes being secant. By way of 20 

example, it is for example possible to make provision for a plurality of axes 180 

and 182, that are distributed over a parabolic surface of revolution, as shown in 

Figure 6d. This allows the x-rays 22 of all the sources to be focused on the focal 

point of the parabolic surface. A plurality of non-concurrent axes 190, 192, 194 

are also possible as shown in Figure 6e. 25 

 

Figures 7a and 7b show two embodiments of the electrical supply of 

the assembly shown in Figure 6a. Figures 7a and 7b are cross sections cut in a 

plane passing through a plurality of axes 19 of various sources 75. Two sources 

are shown in Figure 7a, and three sources are shown in Figure 7b. Of course, 30 

the description of the multi-source assembly 150 is valid whatever the number 

of sources 75 or optionally 10. 

 In these two embodiments, the anodes 114 are common to all the 

sources 75 of the assembly 150 and their potential is the same, for example 

that of the ground 52. In both embodiments, each of the sources 10 may be 35 

driven separately. In Figure 7a, two high-voltage sources V1 and V2 
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CLAIMS 

1. A source for generating ionizing radiation, comprising:

a vacuum chamber;

a cathode that is able to emit an electron beam into the vacuum 5 

chamber; 

an anode that receives the electron beam and that comprises a target 

that is able to generate ionizing radiation from the energy received from the 

electron beam; and 

an electrode that is placed in the vicinity of the cathode and forming a 10 

wehnelt, wherein the electrode is formed from a conductive surface adhering to 

a concave face of a dielectric. 

2. The source according to claim 1, further comprising a mechanical part

that is made from the dielectric, and that comprises the concave face.15 

3. The source according to claim 2, wherein the conductive surface is

formed from a metal deposit placed on the concave face.

4. The source according to claim 2, wherein the mechanical part comprises20 

an internal face having a surface resistivity comprised between 1×109 Ω∙square

and 1×1013 Ω∙square.

5. The source according to claim 4, wherein the surface resistivity of the

internal face is obtained by depositing a semiconductor on the dielectric of the25 

mechanical part.

6. A process for producing a source according to claim 4, comprising:

assembling with the mechanical part, by translation along an axis of the

electron beam, the anode in a first direction along said axis of said translation, 30 
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and, the cathode along a second direction opposite to said first direction, a 

cavity formed by the concave face being closed by a stopper. 

7. The source according to claim 2 , wherein the mechanical part forms a

holder of the cathode. 5 

8. The source according to claim 2, wherein the mechanical part forms a

portion of the vacuum chamber.

9. The source according to claim 2, wherein the mechanical part forms a 10 

holder of the anode. 

10. The source according to claim 2, wherein the mechanical part comprises

an interior-conic-frustum-shaped exterior surface, in that the source comprises

a holder an exterior-conic-frustum-shaped surface of which is complementary to 15 

the interior-conic-frustum-shaped exterior surface and at least one high-voltage 

contact supplying the cathode and in that the contact and the conic-frustum-

shaped surfaces form a high-voltage connector of the source. 

11. The source according to claim 10, further comprising a supple joint 20 

placed between the conic-frustum-shaped surface of the holder and the conic-

frustum-shaped surface of the mechanical part, wherein the conic-frustum-

shaped surface of the holder has an angle at the apex that is more open than 

the conic-frustum-shaped surface of the mechanical part and wherein the high-

voltage connector is configured so that air located between the two conic-25 

frustum-shaped surfaces escapes from the interior of the high-voltage 

connector into a cavity that is not subject to an electric field generated by a 

high-voltage transported by the connector. 

12. The source according to claim 10, wherein the mechanical part 30 

comprises an exterior-conic-frustum-shaped exterior surface, and in that the 
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holder comprises an interior-conic-frustum-shaped surface that is 

complementary to the exterior-conic-frustum-shaped exterior surface. 

13. The source according to claim 2 , wherein the anode is sealably fastened

to the mechanical part. 5 

14. An assembly for generating ionizing radiation, comprising:

a plurality of sources according to claim 2, the sources being juxtaposed

and immobile in the assembly; and 

a driving module configured to switch each of the sources in a preset 10 

sequence, wherein the mechanical part is common to all the sources. 

15. The assembly according to claim 14, wherein the sources are aligned on

an axis passing through each of the cathodes and in that the electrode is

common to the various sources. 15 

16. The source according to claim 1, wherein the dielectric is formed from a

nitride-based ceramic.

17.  The source according to claim 16, wherein the surface resistivity of the20 

internal face is obtained by adding to the volume of the nitride-based ceramic a 

material allowing the intrinsic resistivity of the nitride-based ceramic to be 

decreased. 

18.  The source according to claim 1, wherein the cathode emits the electron25 

beam via a field effect and in that the electrode is placed in contact with the 

cathode. 

19. The source according to claim 1, wherein the dielectric has a dielectric

strength higher than 30 MV/m. 30 
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20. An assembly for generating ionizing radiation, comprising: a plurality of

sources according to claim 1, the sources being juxtaposed and immobile in the

assembly; and a driving module configured to switch each of the sources in a

preset sequence.

5 

21. The assembly according to claim 20, wherein the anodes of all the

sources are common.
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