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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to the field of
electron sources for use in electron beam applications,
and in particular to Schottky emitters.

BACKGROUND OF THE INVENTION

[0002] Electron emission cathodes, typically referred
to as electron sources, are used in devices such as
scanning electron microscopes, transmission electron
microscopes, semiconductor inspection systems, and
electron beam lithography systems. In such devices, an
electron source provides electrons, which are then guid-
ed into an intense, finely focused beam of electrons hav-
ing energies within a narrow range. To facilitate forma-
tion of such a beam, the electron source should emit a
large number of electrons within a narrow energy band.
The electrons should be emitted from a small surface
area on the source into a narrow cone of emission. Elec-
tron sources can be characterized by a brightness,
which is defined as the electron current divided by the
real or virtual product of the emission area and the solid
angle through which the electrons are emitted. A prac-
tical source should be bright and should operate for an
extended period of time with little or no maintenance and
minimal noise, that is, variations in the amount and en-
ergy of the emitted electrons.
[0003] Electrons are normally prevented from leaving
the atoms at the surface of an object by an energy bar-
rier. The amount of energy required to overcome the en-
ergy barrier is known as the "work function" of the sur-
face. One type of electron source, a thermionic emission
source, replies primarily on heat to provide the energy
to overcome the energy barrier and emit electrons.
Thermionic emission sources are not sufficiently bright
for use in many applications.
[0004] Another type of electron source, a cold field
emission source, operates at room temperature and re-
lies on a strong electric field to facilitate the emission of
electrons by tunneling through the energy barrier. A field
electron source typically includes a narrow tip at which
electrons leave the surface and are ejected into the sur-
rounding vacuum. While cold field emission sources are
much smaller and brighter than thermionic emission
sources, cold field emission sources exhibit instabilities
that cause problems in many applications.
[0005] Yet another type of electron source is referred
to as a Schottky emission cathode or Schottky emitter.
Although the term "Schottky emission" refers to a spe-
cific operating mode of an emitter, the term "Schottky
emitter" is used more broadly to describe a type of elec-
tron emitter that may be capable of operating in a variety
of modes, including Schottky emission mode. Schottky
emitters use a coating on a heated emitter tip to reduce
its work function. The coating typically comprises a very

thin layer, such as a fraction of a monolayer, of an active
metal. In Schottky emission mode, a Schottky emitter
uses a combination of heat and electric field to emit elec-
trons, which appear to radiate from a virtual point source
within the tip. With changes to the emitter temperature
and electric field, the Schottky emitter will emit in other
emission modes or combinations of emission mode, in-
cluding extended Schottky emission mode and thermal
field mode. Schottky emitters are very bright and are
more stable and easier to handle than cold field emitters.
Because of their performance and reliability benefits,
Schottky emitters have become a common electron
source for modem focused electron beam systems.
[0006] FIG. 1 shows part of a typical prior art Schottky
emitter 12, such as the one described in U.S. Pat. No.
3,814,975 to Wolfe et al. for "Electron Emission Sys-
tem." Schottky emitter 12 includes a filament 14 that
supports and heats an emitter 16 having an apex 22
from which the electrons are emitted. Applicants herein
use the term "emitter" alone to refer to that portion of the
electron source from which electrons are emitted (e.g.,
emitter 16 of FIG. 1) and the term "Schottky emitter" re-
fers to the entire electron source assembly (e.g.,
Schottky emitter 12), often including a suppressor cap
described below. Heating current is supplied to filament
14 through electrodes 24 that penetrate a base 26.
Schottky emitter 12 typically operates with apex 22 at a
temperature of approximately 1,800 K. Emitter 16 is typ-
ically made from a single crystal of tungsten oriented in
the <100> , <110>, <111>, or <310> direction. Emitter
16 could also be made of other materials, such as mo-
lybdenum, iridium, or rhenium. Emitter 16 is coated with
a coating material to lower its work function. Such coat-
ing materials could include, for example, compounds,
such as oxide, nitrides and carbon compounds, of zir-
conium, titanium, hafnium, yttrium, niobium, vanadium,
thorium, scandium, beryllium or lanthanum. For exam-
ple, coating a (100) surface of tungsten with zirconium
and oxygen lowers the work function of the surface from
4.5 eV to 2.8 eV. By reducing the energy required to emit
electrons, the coating on the emitter makes it a brighter
electron source.
[0007] At the high temperatures at which Schottky
emitter 12 operates, the coating material tends to evap-
orate from emitter 16 and must be continually replen-
ished to maintain the low work function at apex 22. A
reservoir 28 of the coating material is typically provided
to replenish the coating on emitter 16. The material from
reservoir 28 diffuses along the surface and through the
bulk of emitter 16 toward apex 22, thereby continually
replenishing the coating there. Schottky emitter 12 in-
cludes a reservoir 28 of coating material positioned at
the junction of emitter 16 and filament 14. Methods for
coating emitters and fabricating reservoirs of coating
materials are known. For example, reservoir 28 may be
formed by adding a powder of a precursor material, such
as zirconium hydride, to a solvent, such as water or iso-
amyl acetate, to make a slurry and then adhering the
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slurry to the emitter 16. When the emitter is heated, the
zirconium hydride decomposes into zirconium and hy-
drogen, which evolves off. The emitter 16 is then heated
in an atmosphere of oxygen to form a zirconium oxide
coating and reservoir. It will be understood that the term
zirconium oxide is used to indicate any combination of
zirconium and oxygen atoms and is not limited to any
particular atomic ratio.
[0008] At the high operating temperatures of the
Schottky emitter 12, not only does the coating material
on emitter 16 and apex 22 evaporate, the coating ma-
terial also evaporates directly from the reservoir, deplet-
ing it. The evaporation rate of the coating material in the
reservoir increases exponentially with the temperature.
Thus, the useful life of the reservoir depends upon the
amount of material in the reservoir and its temperature.
At a constant temperature, increasing the mass of the
reservoir increases its life. Large increases in reservoir
mass are not practical, however, because the coating
material in a large reservoir tends to separate from the
emitter, reducing the reservoir mass and causing prob-
lems in the vacuum system.
[0009] When reservoir 28 is depleted, Schottky emit-
ter 12 no longer functions properly, and it is necessary
to shut down the electron beam system in which
Schottky emitter 12 is installed to replace the emitter.
Because such electron beam systems are often critical
links in the manufacturing of complex integrated circuits,
shutting down a system can delay production and is
therefore costly. It is desirable, therefore, to extend the
life of the reservoir as much as possible, thereby extend-
ing the life of the emitter.
[0010] FIG. 2 shows a part of another prior art
Schottky emitter 34, similar to the one described in J.E.
Wolfe, "Operational Experience with Zirconiated T-F
Emitters," J. Vac. Sci. Tech. 16(6) (1979) and U.S. Pat.
No. 5,449,968 to Terui for "Thermal Field Emission
Cathode." FIG. 2 shows an emitter 36 connected to a
filament 38 at a junction 44 and terminating in an apex
46. (Emitter 12 of FIG. 1 also included a junction, but it
was hidden by reservoir 28.) Because heat is supplied
to emitter 36 from filament 38, the emitter 36 is hottest
at junction 44 and is cooler as the distance from junction
44 increases. Schottky emitter 34 includes a reservoir
50 positioned away from junction 44 towards apex 46.
Positioning reservoir 50 away from junction 44 allows
the reservoir 50 to remain cooler during operation,
thereby reducing evaporation of the coating material
and increasing the useful life of the emitter. However,
positioning reservoir 50 too close to apex 46 adversely
affects the electric field used to pull electrons from apex
46. According to U.S. Pat. No. 5,449,968, the optimum
position for the reservoir is at approximately 200 µm
away from junction 44 toward apex 46.
[0011] At such a position, reservoir 50, though cooler
than junction 44, is still hotter than apex 46. Evaporation
still limits the life of reservoir 50, and its lifetime is still
the limiting factor of the useful life of Schottky emitter 34.

SUMMARY OF THE INVENTION

[0012] An object of the invention is, therefore, to pro-
vide an electron emitter having an extended useful life.
[0013] Another object of the invention is to provide a
longer lasting reservoir for an electron emitter.
[0014] Still another object is to provide a method of
manufacturing an electron emitter having an extended
life.
[0015] Yet another object of the invention is to in-
crease the reliability of electron beam systems such as
electron microscopes.
[0016] Still a further object of the invention is to pro-
vide an electron beam system requiring reduced main-
tenance due to improved electron source lifetime.
[0017] The invention comprises a an electron emitter,
preferably a Schottky emitter, having an extended useful
life, and an electron beam system using the electron
emitter. In accordance with the invention, an electron
emitter includes an emitter and a filament attached to
the emitter at a junction. The emitter extends forward
from the junction and terminates in an apex from which
electrons are emitted. The emitter also extends rear-
ward from the junction, and a reservoir of material for
coating the emitter is positioned on the portion of the
emitter extending rearward from the junction.
[0018] Applicants have discovered that an adequate
coating is maintained at the emitter apex when the res-
ervoir is positioned on the opposite side of the junction
from the apex, even though the coating material must
diffuse through a greater distance to reach the apex and
the diffusion path is across the junction, which is the hot-
test part of the emitter. By positioning the reservoir on
the rearward-extending portion of the emitter, the dis-
tance between the reservoir and the junction is not lim-
ited by the distance between the junction and the apex,
and the reservoir can be positioned far from the junction
without adversely affecting the electric field at the apex.
By positioning the reservoir further from the junction, the
reservoir is maintained at a lower temperature than in
prior art emitters, in which the reservoir is at a temper-
ature typically less than that of the junction and greater
than that of the apex. The coating material in the reser-
voir of the present invention evaporates more slowly,
greatly improving the useful life of the emitter. In some
embodiments, the reservoir is positioned at a distance
greater than or equal to the distance from the junction
to the apex, and the reservoir can be maintained at a
temperature lower than that of the apex.
[0019] The foregoing has outlined rather broadly the
features and technical advantages of the present inven-
tion in order that the detailed description of the invention
that follows may be better understood. Additional fea-
tures and advantages of the invention will be described
hereinafter which form the subject of the claims of the
invention. It should be appreciated by those skilled in
the art that the conception and specific embodiment dis-
closed may be readily utilized as a basis for modifying
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or designing other structures for carrying out the same
purposes of the present invention. It should also be re-
alized by those skilled in the art that such equivalent
constructions do not depart from the spirit and scope of
the invention as set forth in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] For a more complete understanding of the
present invention, and the advantages thereof, refer-
ence is now made to the following descriptions taken in
conjunction with the accompanying drawings, in which:

FIG. 1 shows a part of prior art Schottky emitter.
FIG. 2 shows a part of another prior art Schottky
emitter.
FIG. 3 shows another embodiment of a Schottky
emitter of the present invention.
FIG. 4 shows a Schottky emitter of the present in-
vention.
FIG. 5 is an enlarged view of a part of the emitter of
FIG. 4.
FIG. 6 is a graph showing the relationship between
the partial pressure of zirconium and temperature
and the relationship between reservoir lifetime and
temperature.
FIG. 7 is a graph showing how the temperature of
a typical Schottky emitter varies with distance from
the junction.
FIG. 8 is a schematic representation of an electron
beam system using a Schottky emitter of the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0021] FIG. 3 shows an embodiment of a long lifetime
Schottky emitter 100 of the present invention. Schottky
emitter 100 includes an emitter 102, attached to a base
104, for example, by brazing. Emitter 102 includes an
apex 118 from which electron are emitted during oper-
ation. An insulating shell 112, preferably aluminum ox-
ide, extends from base 104 in the same direction as
emitter 102. One or more heating filaments 114 are at-
tached to emitter 102, preferably by brazing, at a junc-
tion 116. An electric current heats passes through and
heats filament 114, which in turn heats emitter 102 to
maintain an apex 118 at the preferred temperature of
1,800 K. Emitter 102 includes a forward extending por-
tion 126 that extends from junction 116 to apex 118 and
rearward extending portion 128 that extends from 116
toward base 104.
[0022] A reservoir 130 of a coating material, such as
zirconium or hafnium, is positioned along rearward ex-
tending portion 128 to continually replenish the coating
material from emitter 102 as it evaporates. Base 104 is
made of a material, such as zirconium, hafnium, titani-
um, tantalum, or rhenium, that is able to withstand high

temperatures. Base 104 preferably comprises the same
material as reservoir 130, thereby providing a concen-
tration gradient that favors diffusion from reservoir 130
toward apex 118 rather than toward base 104. Base 104
also functions as a heat sink, maintaining reservoir 130
at a temperature significantly lower than that of apex
118. A cylindrical heat shield 132 preferably made of the
same material that comprises reservoir 130 insulates
emitter 102 to reduce power consumption and includes
apertures 124 for passing heating filaments 114. An in-
sulating shell 112 includes a lip 134 that is supported by
a supporting cylinder 138, preferably made of titanium,
which in turn is supported by a support base 140, pref-
erably of aluminum oxide. A suppressor cap (not shown)
can be mounted to support base 140 and maintained at
an appropriate voltage to prevent emission of unwanted
electrons from Schottky emitter 100.
[0023] By varying the length 144 of emitter 102, the
depth of insulating shell 112, and the position of reser-
voir 130 along emitter 102, the temperature of reservoir
130 can be controlled while maintaining apex 118 at a
desired temperature. Skilled persons will be able to ad-
just without undue experimentation the dimensions in
accordance with the requirements of a specific applica-
tion. Applicants believe that advantageous results
would be achieved with a emitter length 144 of approx-
imately 0.5 cm, with approximately 0.025 cm of emitter
102 being embedded into base 104, and filament 114
being attached approximately half way between base
104 and apex 118. In a preferred embodiment, emitter
102 comprises a single crystal of tungsten oriented in
the <100> direction, reservoir 130 comprises zirconium
and oxygen, and base 104 comprises zirconium.
[0024] FIG. 4 shows another Schottky emitter 202
embodying the present invention. In Schottky emitter
202, a heating filament 204 is attached to a pair of elec-
trodes 206 that extend through an insulating base 208.
An emitter 218 preferably comprises a single crystal of
tungsten oriented in the <100> direction and is attached,
typically by spot welding, to filament 204 at a junction
220. During operation, an electric current is passed
through electrodes 206 to filament 204. The current
heats filament 204, which transfers heat through junc-
tion 220 to emitter 218, maintaining an apex 222 of emit-
ter 218 at approximately 1,800 K. A suppressor cap 224
extends from insulating base 208 and surrounds most
of the assembly including electrodes 206, filament 204,
and emitter 218. Suppressor cap 224 is typically
charged with a negative voltage to suppress unwanted
electron emission. An aperture 230 in suppressor cap
224 permits emitted electrons to exit electron source
202 into the electron optics (not shown) of the instru-
ment into which Schottky emitter 202 is mounted.
[0025] FIG. 5 shows the Schottky emitter 202 of FIG.
4 enlarged and with suppressor cap 224 removed. To
more clearly show the invention, the parts of Schottky
emitter 202 are not shown to scale. FIG. 5 shows that
emitter 218 includes a forward-extending portion 232
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that extends from junction 220 in a direction away from
insulating base 208 to terminates in apex 222 and a
rearward extending portion 234 that extends from junc-
tion 220 in a direction back toward insulating base 208.
A reservoir 236 of a coating material that lowers the work
function of emitter 218 is positioned on rearward extend-
ing portion 234, preferably centered approximately 35
mils (0.9 mm) away from junction 220. Reservoir 236
can be positioned anywhere on rearward extending por-
tion 234, but is preferably positioned centered between
10 mil (0.25 mm) and 100 mil (2.5 mm) from junction
220. Reservoir 236 preferably comprises zirconium and
oxygen. Material from the reservoir diffuses by surface
and/or bulk diffusion to coat apex 222, thereby reducing
the work function of emitter 218. The reservoir can be
formed in a known manner, such as the one described
above.
[0026] The useful life of the Schottky emitter 202 is
often determined by the life of reservoir 236, and the life
of reservoir 236 is limited by the evaporation rate of the
reservoir material. The evaporation rate of the reservoir
material is strongly influenced by the temperature of the
reservoir. It has been found that the evaporation rate
decreases exponentially as the temperature is reduced
and that the lifetime of a zirconium oxide reservoir ap-
proximately doubles for every 25 K drop in temperature.
FIG. 6 is a graph 244 showing the change in partial pres-
sure of zirconium with temperature and the relationship
between Schottky emitter lifetime and temperature. A
line 246 defined by round dots 248 shows the partial
pressure of pure zirconium at various temperatures. The
data for line 246 is derived from Smithells Metals Ref-
erence Book, 6th Ed., published by Butterworth and Co.
in 1983. Line 246 shows the partial pressure for pure
zirconium because data was not readily available show-
ing the partial pressure of zirconium oxide. The temper-
ature dependence of the vapor pressure of zirconium
can also be represented as Log P = -31820/T - 0.50 log
T, with pressure in inches of mercury and temperature
in Kelvin. A second line 250, defined by square dots 252,
shows the predicted Schottky emitter lifetime as a func-
tion of temperature compared with the lifetime of a
Schottky emitter operating with the reservoir at 1,800 K,
which is assigned a value of 1.
[0027] FIG. 7 shows the temperature as measured by
a pyrometer at different positions along the length of four
different Schottky emitters. The horizontal axis shows
the distance from junction 220 (FIG. 5), which has an
abscissa of zero. Distances in the direction from junction
220 toward apex 222, which has an abscissa of -25 mils
(0.64 mm), are shown as negative numbers. Distances
in the direction from junction 220 away from apex 222
are shown as positive numbers. Lines 258 show two
sets of measurements, indicated by diamond-shaped
dots 262, for emitters similar to that shown in FIGS. 4
and 5, but without reservoirs 236. Lines 264 and 266
show the temperature profiles of two emitters similar to
those of FIGS. 4 and 5 having reservoirs 236 positioned

on rearward-extending portion 234 approximately 35
mils (0.89 mm) from junction 220. Pyrometer measure-
ments directly on the reservoir are not accurate, due to
the difference in emissivity of the reservoir material com-
pared to that of the material comprising emitter 218.
Thus, the temperature at reservoir 236 is assumed to
be the average of the two readings at equal distances
on opposite sides of the reservoir, rather than the tem-
perature indicated by the pyrometer.
[0028] As can be seen from FIG. 7, the emitter 218 is
hottest at junction 220, and the temperature along emit-
ter 218 decreases as the distance from junction 220 in-
creases. By extending emitter 218 rearward and mount-
ing reservoir on rearward extending portion 234, the
temperature of reservoir 236 is significantly reduced.
Unlike prior art Schottky emitters, the distance of the
reservoir from the junction in the present invention can
be increased without adversely affected the electric field
at apex 222. Unlike prior art emitters, the temperature
of reservoir can even be reduced even below that of
apex 222. Lines 264 and 266 show that the temperature
of reservoir 236 averages approximately 1710 K. Appli-
cants have measured the temperature of reservoirs in
prior art Schottky emitter and have found that the tem-
perature at the reservoirs was approximately 1850 K for
a typical apex temperature of 1,800 K. Thus, the reser-
voir temperature in the present invention has been re-
duced approximately 140 K, which implies that the life-
time of the emitter should be increased by a factor of 10
or greater.
[0029] Applicants have found that the current versus
voltage characteristics of the electron source 202 of
FIGS. 4 and 5 are similar to those of prior art Schottky
emitters 12 having a reservoir 28 positioned between
junction 44 and apex 222, thus indicating that the coat-
ing material in the emitter of the present invention 222
and lowering the work function.
[0030] Another advantage of the invention over prior
art Schottky emitters is temperature stability. The reser-
voir shrinks as mass evaporates or diffuses away. In pri-
or art reservoirs, the reduction in the mass between the
heat source and the apex causes the temperature at the
apex to increase over time. Because the reservoir of the
current invention is not located between the filament and
the apex, changes in reservoir mass should have little
or no effect on the temperature at he apex. Moreover,
changes in emitter temperature have been observed
with filament temperature remaining constant. It is
thought that these fluctuations may be attributable to the
reservoir, and that moving the reservoir to the side of
the emitter away from the filament may reduce or elim-
inate such temperature fluctuations. The present inven-
tion also allows the use of a shorter emitter, with the
apex positioned closer to the filament than in the prior
art. The shorter emitter consumes less input power, and
may offer other advantages, such as improved stability,
as well.
[0031] A Schottky emitter can also be operated in an
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emission mode that requires a temperature so high that
the coating material evaporates and does not coat the
apex. In prior art Schottky emitters, operation at such
temperatures would not only evaporate the coating ma-
terial from the emitter, it would also deplete the reservoir.
With the present invention, it is possible to operate with
the apex at such temperatures without depleting the res-
ervoir. When the temperature of the emitter is subse-
quently lowered, coating material will again diffuse from
the reservoir and coat the apex allowing the emitter to
operate again in a thermal field mode.
[0032] The invention is not limited to any particular
materials used to make the emitter, coating or filament,
nor to any specific design of the electron emitter. For
example, any of the emitter or coating materials de-
scribed in the "Background of the Invention" section can
be used. Although the preferred embodiment is a
Schottky emitter, the invention can be used in any elec-
tron source having a similar configuration and using a
work function lowering coating which is replenished
from a reservoir.
[0033] FIG. 8 shows an electron beam apparatus hav-
ing requiring reduced maintenance due to improved
electron source lifetime. The exemplary electron beam
apparatus is an electron microscope 300. The appara-
tus includes an electron source 302 comprising a
Schottky emitter of the present invention as described
above, a beam alignment system 304 and a beam dia-
phragm 306, a condenser lens 308, objective lenses
310, a beam scanning system 316, an object space 318
with a specimen holder 320, a diffraction lens 324, an
intermediate lens 326, a projection lens 330 and an elec-
tron detector 334. Objective lenses 310, intermediate
lens 326 and projection lens 330 together constitute an
imaging lens system. These elements are accommodat-
ed in a housing 346 provided with an electric supply lead
348 for electron source 302, a viewing window 352 and
a vacuum pumping device 354. The excitation coils for
the objective lens 310 are connected to a control unit
356 which is arranged to control the excitation of the
imaging lens system. The electron microscope also in-
cludes a recording unit with the electron detector 334,
an image processing unit 360 and a video display 368
for observing the images formed.

Claims

1. An electron source assembly (202), comprising:

an elongate electron emitting member (218)
having an electron emitting apex (222),
a heat supply point (220) on the elongate elec-
tron emitting member (218) where the temper-
ature is highest,
a reservoir of material (236) placed on the emit-
ting member (218) for coating the electron emit-
ting apex (222),

the heat supply point divides (220) the elon-
gate electron emitting member (218) into a forward-
extending portion (232) comprising the apex (222)
and a second part constituting a rearward extending
portion (234), characterized in that

the reservoir of material (236) is positioned on
the emitting member on the rearward extending
portion (234).

2. The electron source assembly of claim 1 in which
the reservoir is positioned a sufficient distance from
the heat supply point to produce an operating tem-
perature at the reservoir less than that at the apex
to increase the useful life of the electron source as-
sembly.

3. The electron source assembly of claim 1 in which
the reservoir is positioned a sufficient distance from
the heat supply point to reduce the temperature by
at least 25 degrees centigrade from that of the emit-
ter at the heat supply point.

4. The electron source assembly of claim 1 in which
the reservoir is positioned further away from the
heat supply point than is the apex.

5. The electron source assembly of claim 1 in which
the reservoir is positioned at least 0,25 mm from the
heat supply point.

6. The electron source assembly of claim 1 in which
the reservoir includes zirconium, titanium, hafnium,
yttrium, niobium, vanadium, thorium, scandium, be-
ryllium or lanthanum.

7. The electron source assembly of Claim 1 provided
with

a base (104), the emitting member (218) ex-
tending from and being in thermal contact with the
base,

a heating filament attached to the emitting
member 9218) at the heat supply point.

8. The electron source assembly of claim 7 further
comprising a heat shield (132) for thermally insulat-
ing the emitting member.

9. The electron source assembly of claim 1 in which
the emitter comprises tungsten, molybdenum, rhe-
nium or iridium oriented in the <100>, <110>, <111>,
or <310> direction.

10. The electron source assembly of claim 1 in which
the material in the reservoir includes a compound
of a first material selected from the group of zirco-
nium, titanium, hafnium, yttrium, niobium, vanadi-
um, thorium, scandium, beryllium or lanthanum and
a second material selected from the group of nitro-
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gen, oxygen, and carbon, for coating the emitter to
lower its work function

11. An electron beam system including an electron
source assembly as defined in any of the Claims.

12. The electron beam system of Claim 11 in which the
electron beam system is an electron microscope.

Patentansprüche

1. Elektronenquellenanordnung (202), die aufweist:

ein längliches Elektronen emittierendes Ele-
ment (218) mit einer Elektronen emittierenden
Spitze (222),
einen Wärmezuführungspunkt (220) auf dem
länglichen Elektronen emittierenden Element
(218), wo die Temperatur am höchsten ist,
einen Materialspeicher (236), der auf dem emit-
tierenden Element (218) plaziert ist, um die
Elektronen emittierende Spitze (222) zu be-
schichten,

wobei der Wärmezuführungspunkt (220) das
längliche Elektronen emittierende Element (218) in
einen sich nach vorne erstreckenden Teil (232), der
die Spitze (222) aufweist, und einen zweiten Teil un-
terteilt, der den sich nach hinten erstreckenden Teil
(234) bildet, dadurch gekennzeichnet, daß

der Materialspeicher (236) auf dem emittie-
renden Element auf dem sich nach hinten erstrek-
kenden Teil (234) positioniert ist.

2. Elektronenquellenanordnung nach Anspruch 1, wo-
bei der Speicher in einem ausreichenden Abstand
von dem Wärmezuführungspunkt positioniert ist,
um an dem Speicher eine Betriebstemperatur zu er-
zeugen, die geringer als die an der Spitze ist, um
die Nutzlebensdauer der Elektronenquellenanord-
nung zu erhöhen.

3. Elektronenquellenanordnung nach Anspruch 1, wo-
bei der Speicher in einem ausreichenden Abstand
von dem Wärmezuführungspunkt positioniert ist,
um die Temperatur um mindestens 25 Grad Celsius
gegenüber der des Emitters an dem Wärmezufüh-
rungspunkt zu verringern.

4. Elektronenquellenanordnung nach Anspruch 1, wo-
bei der Speicher weiter von dem Wärmezufüh-
rungspunkt weg positioniert ist als die Spitze.

5. Elektronenquellenanordnung nach Anspruch 1, wo-
bei der Speicher mindestens 0,25 mm von dem
Wärmezuführungspunkt weg positioniert ist.

6. Elektronenquellenanordnung nach Anspruch 1, wo-
bei der Speicher Zirkonium, Titan, Hafnium, Yttri-
um, Niob, Vanadium, Thorium, Skandium, Berylli-
um oder Lanthan enthält.

7. Elektronenquellenanordnung nach Anspruch 1, die
versehen ist mit:

einem Sockel (104), wobei das emittierende
Element (218) sich von dem Sockel erstreckt
und in thermischem Kontakt damit ist,
einem Heizdraht, der an dem Wärmezufüh-
rungspunkt an dem emittierenden Element
(218) befestigt ist.

8. Elektronenquellenanordnung nach Anspruch 7, die
ferner ein Wärmeschild (132) zum thermischen Iso-
lieren des emittierenden Elements aufweist.

9. Elektronenquellenanordnung nach Anspruch 1, wo-
bei der Emitter Wolfram, Molybdän, Rhenium oder
Iridium aufweist, die in der <100>-, <110>-, <111>-
oder <310>-Richtung ausgerichtet sind.

10. Elektronenquellenanordnung nach Anspruch 1, wo-
bei das Material in dem Speicher eine Verbindung
aus einem ersten Material aufweist, das aus der
Gruppe aus Zirkonium, Titan, Hafnium, Yttrium, Ni-
ob, Vanadium, Thorium, Skandium, Beryllium oder
Lanthan ausgewählt wird, und einem zweiten Ma-
terial, das aus der Gruppe aus Stickstoff, Sauerstoff
und Kohlenstoff ausgewählt wird, um den Emitter
zu beschichten, um dessen Austrittsarbeit zu er-
niedrigen.

11. Elektronenstrahlsystem, das eine Elektronenquel-
lenanordnung nach jedem der Ansprüche enthält.

12. Elektronenstrahlsystem nach Anspruch 11, wobei
das Elektronenstrahlsystem ein Elektronenmikro-
skop ist.

Revendications

1. Ensemble de source d'électrons (202), compre-
nant:

un élément émetteur d'électrons allongé (218)
ayant un sommet émetteur d'électrons (222),
un point d'alimentation en chaleur (220) sur
l'élément d'émission d'électrons allongé (218)
où la température est la plus élevée,
un réservoir de matériau (236) disposé sur
l'élément émetteur (218) pour revêtir le sommet
émetteur d'électrons (222),
le point d'alimentation en chaleur (220) divise
l'élément émetteur d'électrons allongé (218) en
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une partie s'étendant vers l'avant (232) com-
prenant le sommet (222) et une seconde partie
constituant une partie s'étendant vers l'arrière
(234), caractérisé en ce que
le réservoir de matériau (236) est situé sur l'élé-
ment émetteur sur la partie s'étendant vers l'ar-
rière (234).

2. Ensemble de source d'électrons selon la revendi-
cation 1, dans lequel le réservoir est situé à une dis-
tance suffisante du point d'alimentation en chaleur
pour produire une température de fonctionnement
sur le réservoir inférieure à celle sur le sommet pour
augmenter la durée de vie utile de l'ensemble de
source d'électrons.

3. Ensemble de source d'électrons selon la revendi-
cation 1, dans lequel le réservoir est disposé à une
distance suffisante du point d'alimentation en cha-
leur pour réduire la température d'au moins 25°C
par rapport à celle de l'émetteur au point d'alimen-
tation en chaleur.

4. Ensemble de source d'électrons selon la revendi-
cation 1 dans lequel le réservoir est disposé plus
éloigné du point d'alimentation en chaleur que ne
l'est le sommet.

5. Ensemble de source d'électrons selon la revendi-
cation 1, dans lequel le réservoir est disposé à au
moins 0,25 mm du point d'alimentation en chaleur.

6. Ensemble de source d'électrons selon la revendi-
cation 1, dans lequel le réservoir comprend du zir-
conium, du titane, de l'hafnium, de l'yttrium , du nio-
bium, du vanadium, du thorium, du scandium, du
béryllium ou du lanthane.

7. Ensemble de source d'électrons selon la revendi-
cation 1 comprenant

une base (104), l'élément émetteur (218)
s'étendant depuis et étant en contact thermique
avec la base,

un filament chauffant fixé à l'élément émetteur
(218) au point d'alimentation en chaleur.

8. Ensemble de source d'électrons selon la revendi-
cation 7, comprenant en outre un écran thermique
(132) afin d'isoler thermiquement l'élément émet-
teur.

9. Ensemble de source d'électrons selon la revendi-
cation 1, dans lequel l'émetteur comprend du tungs-
tène, du molybdène, du rhénium ou de l'iridium
orienté dans la direction <100>, <110>, <111>, ou
<310>.

10. Ensemble de source d'électrons selon la revendi-

cation 1, dans lequel le matériau dans le réservoir
comprend un composé d'un premier matériau choi-
si parmi le groupe constitué du zirconium, titane,
hafnium, yttrium, et d'un second matériau choisi
parmi le groupe constitué par l'azote, l'oxygène, et
carbone, afin de revêtir l'émetteur afin d'abaisser
son travail de sortie.

11. Système à faisceau d'électrons comprenant un en-
semble de source d'électrons selon l'une quelcon-
que des revendications précédentes.

12. Système à faisceau d'électrons selon la revendica-
tion 11, dans lequel le système à faisceau d'élec-
trons est un microscope électronique.
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