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VIBRATION DAMPING FOR
PHOTOLITHOGRAPHIC LENS MOUNT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a National Phase application under 35
U.S.C. §371 filed from International Patent Application
Serial No. PCT/EP2006/001046, filed on Feb. 7, 2006, which
claims priority to U.S. Provisional Application Ser. No.
60/652,305, filed Feb. 11, 2005.

The invention relates to a connection between two compo-
nents supported in a mutually vibrating fashion in an objec-
tive for microlithography, having at least one connection ele-
ment connecting the two components. The invention also
relates to a mount for an optical element, a projection objec-
tive having at least two subassemblies, a projection objective
having at least one subassembly that is held in a frame, and a
measuring machine having a machine frame and a measuring
frame.

U.S. Pat. No. 6,191,898 discloses a projection objective
that has an optical element supported in an inner ring. The
inner ring is connected to an outer ring via a number of
connection elements that comprise rotary joints, adjusting
screws and leaf springs.

Because of the increasingly smaller structure sizes to be
imaged in the case of such projection objectives, ever more
stringent requirements are being placed on the reduction of
the contrast loss of the objective, which is caused by the
vibrations of the optical element. These requirements can be
satisfied by reducing the amplitude of the vibrations of the
optical elements. On the other hand, in the case of projection
objectives for microlithography, use is being made of ever
larger and therefore also ever heavier optical elements, the
result being a drop in the natural frequency level. If a rela-
tively broadband excitation is present, however, such a com-
paratively low natural frequency entails a comparatively large
vibration amplitude. It thus becomes clear that problems that
clash with one another need to be overcome when reducing
the patterns to be imaged with the aid of such projection
objectives.

In order to reduce the vibration amplitude of a component
holding the optical element, it is possible to use stiffer resil-
ient elements and/or actuating elements to increase the stiff-
ness of the connection between two components, that is to say
the connection between the inner ring and the outer ring in the
case of the above described mount of a projection objective.
However, a greater stiffness of the resilient elements leads to
larger forces that are required to adjust the manipulators
provided between the inner ring and outer ring. This results in
larger deformations of the optical element, and this in turn is
deleterious for the imaging quality of the latter. Moreover, the
actuating forces and the stresses inside the adjusting devices
are increased, and this is accompanied by further not incon-
siderable problems in the design of such mounts. A greater
stiffness of the resilient elements leads in the case of defor-
mation-decoupled mounts to a reduction in the deformation-
decoupling action, and this counteracts the aim of these
mounts.

A further possibility for reducing the vibration amplitude
consists in increasing the damping. However, because the
vibration amplitudes occur only in the nanometer range, a
passive damping such as can be achieved, for example, by
means of viscous elastic damping, oil damping or rubber
dampers is not effective, because it does not extract enough
energy from the vibration system. However, an active damp-
ing such as is described, for example, in U.S. Pat. No. 6,700,
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715 B2, entails, however, relatively high outlay, since very
high requirements are placed on the sensors, actuators and the
necessary control used in this case. In practice, it has emerged
that it is relatively difficult to set the control so an to prevent
an instability. Moreover, such an active damping necessitates
arelatively high outlay on the cabling, the power supply and,
finally, also on the space required for the entire system.

On the other hand, projection objectives, or else measuring
machines in part comprise a number of subassemblies that
have to be aligned with one another before commissioning.
During operation, these subassemblies can vibrate relative to
one another, but this is not desired, because it worsens the
imaging quality in the case of projection objectives, and wors-
ens the quality of the measurement in the case of measuring
machines.

Inthecase of the projection objective described in U.S. Pat.
No. 6,529,264 B1, the relative vibration amplitude of the two
subassemblies is reduced by a stiff connection between these
subassemblies. Provided for this purpose, for example, is a
strut that rigidly interconnects the subassemblies. A similar
projection objective is also described by U.S. Pat. No. 6,473,
245 B1. In order to achieve the desired high level of stiffness,
the subassemblies must be screwed to one another at a num-
ber of points, and to a supporting frame that may be present.
This necessarily gives rise to a statically overdetermined fix-
ing of the subassemblies to one another, as a result of which
unavoidable manufacturing tolerances inside the connection
elements and likewise unavoidable mounting tolerances
when fastening said connection elements on the respective
subassemblies cause strains and deformations at the intercon-
nected subassemblies. However, these strains and deforma-
tions worsen the quality of the imaging and the reproducibil-
ity of the latter in the course of repeated mounting and
demounting during the adjustment process.

U.S. Pat. No. 4,597,475 describes a universally moveable
suspension part for a gyroscopesystem in which a double
bellows filled with an oil is provided between a rotary disk
and the gyroscopesystem, the aim of this being to achieve
damping. However, the vibration amplitudes occurring in the
case of projection lithography or of measuring machines are
much too small to be able to be damped for the purpose of
dissipating energy in the way described in this document.

It is therefore an object of the present invention to provide
a connection between two components that is capable of
balancing tolerances between the two components and of
reducing vibrations occurring between the two components.

It is also an object of the invention to provide suitable
connections of the respective two components to be intercon-
nected for a mount for an optical element having an inner ring
and an outer ring, for a projection objective having at least two
subassemblies, and for a measuring machine having a
machine frame and a measuring frame.

According to the invention, the first object is achieved by
means of a connection between two components supported in
a mutually vibrating fashion in an objective for microlithog-
raphy, having at least one connection element connecting the
two components, and having a gap located between the two
components in which a medium is located, wherein the gap
has a width small enough to largely prevent a displacement of
the medium inside the gap during comparatively fast relative
movements between the two components.

The first object is further achieved by means of a connec-
tion between two components supported in a mutually vibrat-
ing fashion in an objective for microlithography, having a
connection element that connects the two components and is
rigidly connected to one of the components, wherein there is
located between the upper component and the connection
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element a gap in which a medium is located, and wherein the
gap has a width small enough to largely prevent a displace-
ment of the medium inside the gap during comparatively fast
relative movements between the two components.

The invention is based on the finding that given small
amplitudes of vibration between the two components, in par-
ticular amplitudes in the nanometer range, and given high
vibration frequencies, the medium has no appreciable damp-
ing effect, since the molecules of the medium are not dis-
placed with reference to one another. Thus, instead of a damp-
ing effect, the medium rather has an elastic effect. In other
words, after a specific vibration frequency between the two
components has been exceeded, the medium has no time to be
displaced in the gap and continue flowing, but is elastically
compressed or dilated and thereby prevents the movement
between the two components by acting as a spring, as it were.
The result is a flow resistance and a very high compressive
stiffness of the medium, and this leads to an increase in the
stiffness of the connection between the two components
given vibrations of low amplitude and high frequency. As a
result, in the relevant operating states the natural frequency of
the two components is increased, and the amplitude of the
vibration between the two components is reduced.

However, by contrast with an increase in the stiffness of the
connection element connecting the two components through
a permanent connection, the medium located in the gap
enables a slow or low frequency movement between the two
components when their amplitude is substantially greater
than in the case of the high frequency vibrations previously
addressed. In other words, in the case of low frequency move-
ments the medium has sufficient time to be displaced from the
gap or inside the gap, and does not stiffen the connection. The
two components are thereby supported without strain relative
to one another after a certain time.

Thus, in summary, together with the narrow gap in which it
is located the medium used according to the invention does
not exhibit a linear characteristic, since the connection is stiff
given small, fast movements, and very soft given large, slow
movements.

However, not only does the elastic connection according to
the invention enable only slow movements between the two
components, but it is thereby also rendered possible to bal-
ance tolerances between the connection element and the com-
ponent not rigidly connected to the connection element, such
that no stresses of any sort are introduced into the connection
between the two components. Owing to the fact that the
solution according to the invention permits the abolition of an
additional rigid connection between the two components,
there is advantageously no static overdetermination of the
latter.

It is thereby necessary for the gap between the two com-
ponents or between the connection element and one compo-
nent to be very narrow such that the medium can form only a
very thin film in the gap. It is thereby ensured that the medium
cannot escape from the gap at high frequencies, and is there-
fore compressed. Otherwise, as is the case with relatively low
frequencies, the medium is only moved as well, and it has
only the damping effect.

Preferably, a viscous medium is used, most preferably a
liquid having a high viscosity.

A further possibility is to use a liquid having a low viscosity
as the medium. In this case, the gap comprises a flow restrict-
ing element.

The viscosity of the medium contributes to its resistance
against compression, since the possibility of escaping from
the gap is likewise reduced given an increase in the viscosity.
In this context, the “width of the gap” signifies the least
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distance between the two components. The stiftness of the
connection after a specific vibration frequency has been
exceeded is therefore a function not only of the width of the
gap, but also ofthe viscosity of the medium, a higher viscosity
increasing the stiffness. The term “largely” with reference to
the displacement of the viscous medium was selected because
a slight displacement of said medium cannot be prevented
under some circumstances. However, this displacement is
always in a range that is negligible for the mode of operation
described.

However, as an alternative to a liquid, it is also possible to
use a gas as the medium. In this case, the gap comprises a flow
restricting element to provide the necessary flow resistance.

An application of the connection according to the invention
that is to be preferred results when the first component is an
inner ring, and the second component is an outer ring of a
mount for holding an optical element.

It can be provided in one design of the invention that the
liquid is an oil. This has proved to be particularly advanta-
geous with reference to the properties of the viscous medium
that are explained in more detail above.

With regard to the second object specified above, one solu-
tion consists in a mount for an optical element, having an
inner ring holding the optical element, and an outer ring
connected to the inner ring by means of at least one connec-
tion element, wherein located between the inner ring and the
outer ring is a gap in which a medium is located, and wherein
the gap has a width small enough to largely prevent a dis-
placement of the medium inside the gap during comparatively
fast relative movements between the two components.

A further solution for these two objects results from a
projection objective having at least two housings in which at
least one optical element is arranged and which are intercon-
nected in at least one connection element that is rigidly con-
nected to one of the housings, wherein there is located
between the other housing and the connection element a gap
in which a medium is located, and wherein the gap has a width
small enough to largely prevent a displacement of the
medium inside the gap during comparatively fast relative
movements between the two components.

A further solution to this second object results from a
projection objective having at least one subassembly in which
at least one optical element is arranged and which is held in a
frame, wherein located between the subassembly and the
frame is a gap in which a medium is located, and wherein the
gap has a width small enough to largely prevent a displace-
ment of the medium inside the gap during comparatively fast
relative movements between the two components.

A further solution to this second object consists in a mea-
suring machine having a machine frame and a measuring
frame connected to the machine frame by means of at least
one connection element, wherein the connection element is
rigidly connected to the machine frame or the measuring
frame, wherein there is located between the connection ele-
ment and the measuring frame or the machine frame a gap in
which a medium is located, and wherein the gap has a width
small enough to largely prevent a displacement of the
medium inside the gap during comparatively fast relative
movements between the two components.

Exemplary embodiments of the invention are illustrated in
principle below with the aid of the drawings.

FIG. 1 shows a mount for an optical element having an
inner ring and an outer ring that are interconnected by means
of'a connection according to the invention;

FIG. 2 shows a section according to the line II-I1 from FIG.
1
FIG. 3 shows an alternative embodiment to FIG. 2;
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FIG. 4 shows a further alternative embodiment to FIG. 2;

FIG. 5 shows a catadioptric projection objective having a
number of subassemblies that are interconnected with the aid
of a connection according to the invention;

FIG. 6 shows a projection objective that has two subassem-
blies that each have at least one optical element and are
interconnected by means of a connection according to the
invention; and

FIG. 7 shows a measuring machine and a machine frame
and a measuring frame that are interconnected by means of a
connection according to the invention.

FIGS. 1 and 2 show an optical element 1 that is designed as
a lens in this case and is held in a mount 2. The mount 2 has
two mount components, specifically an inner ring 3, on which
the optical element 1 is fitted, and an outer ring 5 which is
connected to the inner ring 3 via an actuating element 4. The
actuating element 4, which, for example, can be of the type
described in detail in U.S. Pat. No. 6,191,898 B1, and can also
be denoted as a manipulator, can be use to move the inner ring
3 within certain limits such that the position of the optical
element 1 can be varied. Moreover, the inner ring 3 is con-
nected to the outer ring 5 via a resilient element 6 whose
function is likewise described in detail in U.S. Pat. No. 6,191,
898 B1, the disclosure content of which is hereby fully ren-
dered the subject matter of the present application. The actu-
ating element 4 and the resilient element 6 therefore
constitute connection elements between the inner ring 3 and
the outer ring 5. Instead of being designed as a lense, the
optical element 1 could also be designed as a mirror.

Illustrated in FIG. 2 in addition to the mount 2, which has
the inner ring 3 and the outer ring 5 between which the
actuating element 4 (not illustrated in FIG. 2) and the resilient
element 6 are arranged, and which serves for holding the
optical element 1, a container 7 is illustrated in which a
medium 8, in the embodiment of FIG. 2 a liquid with a high
viscosity, is located. The viscousliquid, for example an oil, is
at a level inside the container 7 such that it is located up to a
specific height inside a gap 9 between the inner ring 3 and the
outer ring 5. When the aim is to adjust the inner ring 3 with
reference to the outer ring 5 by means of the actuating element
4, there are relatively large amplitudes of the inner ring 3 as
against the outer ring 5 in conjunction with low frequencies
between these two components, and so the viscous medium 8
is displaced from the gap in the event of such an adjustment.
As a result, the inner ring 3, and thus also the optical element
1, are not more strongly deformed than is the case when the
viscous medium 8 is dispensed with.

In the case of oscillations of higher frequency and/or faster
relative movements between the inner ring 3 and the outer
ring 5, such as can be transmitted from outside by arbitrary
excitations, a stiffness of the connection between the inner
ring 3 and the outer ring 5 results from the fact that the gap 9
has a width small enough to largely prevent a displacement of
the viscous medium 8 inside the gap 9 during comparatively
fast relative movements between the inner ring 3 and the outer
ring 5. This flow resistance of the medium 8 resulting from its
high visocity leads to an additional stiffness between the inner
ring 3 and the outer ring 5, and this increases the natural
frequency and reduces the amplitude of the vibration between
the inner ring 3 and the outer ring 5.

Thus, high vibration frequencies between the inner ring 3
and the outer ring 5 result in a very high stiffness of the
connection between these two components, whereas with low
frequencies the viscous medium 8 located in the gap 9 allows
a movement between the two components without deforma-
tion of the inner ring 3 and thus of the optical element 1.
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When the mount 2 is designed as a deformation-decoupled
mount, the viscous medium 8 likewise does not prevent the
quasi-static deformation of the outer ring 5 and the resilient
element 6, but a high natural frequency of the mount 2 is
ensured nevertheless for vibrations in the nanometer range.

FIG. 3 shows an alternative embodiment to FIG. 2. In this
embodiment, the medium 8 is also a liquid, however, with a
low viscosity. To gain a similar flow resistance as obtained
with the highly viscous liquid of the embodiment of FIG. 2,
the gap 9 comprises a flow restricting element 9a, which, in
the present case, is located in the upper part of gap 9 directly
above medium 8, has a ring-shape and restricts the flow of
medium 8. The cross-section of the opening of gap 9, through
which medium 8 flows, can be adapted to the desired flow
restriction of medium 8. Such a regulation of the flow resis-
tance can also be achieved by a flow restricting element 9a,
which can be adjusted or controlled by open or closed loop
control during the use of mount 2. The viscosity of medium 8
can also be adapted to the the desired flow restriction. Fur-
thermore, it is possible to apply flow restriction elements in
the circumferential direction of gap 9.

FIG. 4 shows a further alternative embodiment to FIG. 2
and FIG. 3. In this embodiment, the medium 8 is a gas, for
example air. Analogous to the embodiment of FIG. 3, to gain
flow resistance as obtained with the highly viscous liquid of
the embodiment of F1G. 2, the gap 9 comprises a flow restrict-
ing element 95. The flow restricting element 95 is located
above and below the gap 9 and reduces the cross-section of
the opening of gap 9, through which medium 8 flows. Again,
the cross-section of the opening of gap 9 can be adapted to the
desired flow restriction of medium 8. In the present case, the
opening of gap 9 is extremely narrow to achieve the above
explained effect, namely that in the case of oscillations of
higher frequency and/or faster relative movements between
the inner ring 3 and the outer ring 5, a stiffness of the con-
nection between the inner ring 3 and the outer ring 5 results
from the fact that the opening of gap 9 has a width small
enough to largely prevent a displacement of medium 8 inside
gap 9 during comparatively fast relative movements between
the inner ring 3 and the outer ring 5. The flow restricting
elements 9a and 95 could also be designed to change the flow
restriction they apply on medium 8.

Tustrated in FIG. 5 is a catadioptric projection objective
10 for producing semiconductor components or for use in
microlithography, which in the present case has three subas-
semblies 11, 12 and 13 in which one or more optical elements
14 are arranged in each case. The optical elements 14 can be
mirrors or lenses. The subassemblies 11,12 and 13 are held in
aframe 15 thatis designed in the present case in a multipartite
fashion. Of course, there could also be a unipartite frame 15,
for example when the catadioptric projection objective 10 has
fewer than three subassemblies 11,12 and 13. It would also be
possible in principle for the catadioptric projection objective
10 to have only one of the three subassemblies 11, 12 and 13.

A connection between the subassembly 13 and the frame
15 is illustrated by way of example for the lower subassembly
13 in the present case. Here, the frame 15 has a cutout 16 that
is filled with a medium 17, or in which the medium 17 is
located. The medium 17 can be identical to the above
described medium 8, that is to say it can be an oil, for
example. However, it can also be a liquid with a low viscosity
or a gas as described above. Fitted on the subassembly 13 is a
projection 18 that engages in the cutout 16 and forms there-
with a gap 19 in which the medium 17 is located.

In the case of higher frequency vibrations or faster relative
movements between the subassembly 13 and the frame 15,
such as can be transmitted from outside by arbitrary excita-
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tions, a stiffness of the connection between the subassembly
13 and the frame 15 is provided by virtue of the fact that the
gap 19 has a width small enough to largely prevent a displace-
ment of the medium 17 inside the gap 19 during compara-
tively fast relative movements between the subassembly 13
and the frame 15. This leads to an additional stiffness between
the subassembly 13 and the frame 15, and this reduces the
amplitude of the vibration between the subassembly 13 and
the frame 15.

In the case of high vibration frequencies between the sub-
assembly 13 and the frame 15, the result is therefore a very
high stiffness of the connection between these two compo-
nents, whereas in the case of low frequencies the medium 17
located in the gap 19 permits a balancing of the mounting
tolerances between the two components without deforma-
tions thereof.

FIG. 6 shows a projection objective 20 that serves to pro-
duce semiconductor components. The projection objective 20
is used to image a reticle 21, in a way known per se and
therefore not described in more detail, onto a wafer 22 located
below the projection objective 20. The projection objective 20
has two housings 23 and 24 that are interconnected by means
of'a connection element 25. At least one optical element 26 is
arranged in each of the housings 23 and 24.

The connection element 25 is rigidly connected to one
housing 23. In a way similar to that described with reference
to FIG. 5, the housing 24 has a cutout 27 in which a medium
28 is located. By contrast, there is fitted on the connection
element 25 a projection 29 that forms with the cutout 27 a gap
30 in which the medium 28 is located. The medium 28 can be
identical to the above described medium 8, that is to say it can
be an oil, for example. However, it can also be a liquid with a
low viscosity or a gas as described above. A connection as
described with reference to FIG. 1, 2, 3 or 4 or FIG. 5 is
thereby provided between the housing 24 and the connection
element 25.

In the case of higher frequency vibrations or faster relative
movements between the connection element 25 and the hous-
ing 24 or between the two housings 23 and 24 such as can be
transmitted from outside by arbitrary excitations, a stiffness
of the connection between the two housings 23 and 24 is
provided by virtue of the fact that the gap 30 has a width small
enough to largely prevent a displacement of the medium 28
inside the gap 30 during comparatively fast relative move-
ments between the two housings 23 and 24. This leads to an
additional stiffness between the two housings 23 and 24,
something which increases the natural frequency, and thus
reduces the amplitude of the vibration between the two hous-
ings 23 and 24.

Thus, in the case ofhigh vibration frequencies between the
two housings 23 and 24 the result is a very high stiffhess of the
connection between these two components, whereas in the
case of low frequencies the medium 28 located in the gap 30
enables a balancing of the mounting tolerances between the
two components without deformations thereof.

FIG. 7 illustrates a measuring machine 31 that has a
machine frame 32 and a measuring frame 33 connected to the
machine frame 32. Here, the machine frame 32 consists, for
example, of steel, and the measuring frame 33 consists of
Zerodur. However, other suitable materials are also conceiv-
able for these two components. In order to enable movements
inside the machine frame 32 that do not lead to a deformation
of'the measuring frame 33, the machine frame 32 is provided
here with a cutout 34 in which a medium 35 is located.
Engaging in the cutout 34 is a projection 36 thatis fitted on the
measuring frame 33 and forms with the cutout 34 a gap 37 in
which the medium 35 is located. The medium 35 can be
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identical to the above described medium 8, that is to say it can
be an oil, for example. However, it can also be a liquid with a
low viscosity or a gas as described above. If appropriate, the
cutout 34 could also be assigned to the measuring frame 33,
and the projection 36 could be assigned to the machine 32.

In the case of higher frequency vibrations or faster relative
movements between the machine frame 32 and the measuring
frame 33 such as can be transmitted from outside by arbitrary
excitations, a stiffness of the connection between the machine
frame 32 and the measuring frame 33 is provided by virtue of
the fact that the gap 37 has a width small enough to largely
prevent a displacement of the medium 35 inside the gap 37
during comparatively fast relative movements between the
machine frame 32 and the measuring frame 33. This leads to
an additional stiffness between the machine frame 32 and the
measuring frame 33, something which increases the natural
frequency, and thus reduces the amplitude of the vibration
between the machine frame 32 and the measuring frame 33.

Thus, in the case of high vibration frequencies between the
machine frame 32 and the measuring frame 33, the result is a
very high stiffness of the connection between these two com-
ponents, whereas in the case of low frequencies the medium
35located in the gap 37 enables a movement between the two
components without deformations thereof.

The invention claimed is:

1. A connection between first and second components sup-
ported in a mutually vibrating fashion in an objective for
microlithography, having at least one connection element
connecting the first and second components, and having a gap
located between the first and second components in which a
medium is located, wherein the first component is an inner
ring, the second component is an outer ring of a mount for
holding an optical element, and the inner ring and the outer
ring are arranged in a container filled with the medium.

2. The connection as claimed in claim 1, wherein the
medium is a viscous medium.

3. The connection as claimed in claim 1, wherein the
medium is a liquid having a low viscosity, and wherein the
gap comprises a flow restricting element.

4. The connection as claimed in claim 1, wherein the
medium is a gas, and wherein the gap comprises a flow
restricting element.

5. The connection as claimed in claim 1, wherein the at
least one connection element is designed as a resilient ele-
ment arranged between the inner ring and the outer ring.

6. The connection as claimed in claim 1, wherein the at
least one connection element is designed as an actuating
element between the inner ring and the outer ring.

7. The connection as claimed in claim 1, wherein the
medium is a liquid having a high viscosity.

8. The connection as claimed in claim 3 or 7, wherein the
liquid is an oil.

9. A connection between first and second components sup-
ported in a mutually vibrating fashion in an objective for
microlithography, having a connection element that connects
the first and second components and is rigidly connected to
the first component, wherein there is located between the
second component and the connection element a gap in which
a medium is located, and wherein the first component is an
inner ring, the second component is an outer ring of a mount
forholding an optical element, and the inner ring and the outer
ring are arranged in a container filled with the medium.

10. The connection as claimed in claim 9, wherein the
medium is a viscous medium.

11. The connection as claimed in claim 9, wherein the
medium is a liquid having a low viscosity, and wherein the
gap comprises a flow restricting element.
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12. The connection as claimed in claim 9, wherein the
medium is a gas, and wherein the gap comprises a flow
restricting element.

13. The connection as claimed in claim 9, wherein the first
and second components are respectively subassemblies of a
projection objective that have at least one optical element.

14. The connection as claimed in claim 9, wherein the
connection element has a projection that engages in a cutout
in the second component.

15. The connection as claimed in claim 9, wherein the
medium is a liquid having a high viscosity.

16. The connection as claimed in claim 11 or 15, wherein
the liquid is an oil.

17. A mount for an optical element, having an inner ring
holding the optical element, and an outer ring connected to
the inner ring via at least one connection element, wherein
located between the inner ring and the outer ring is a gap in
which a medium is located, and wherein the inner ring and the
outer ring are arranged in a container filled with the medium.

18. The mount as claimed in claim 17, wherein the medium
is a viscous medium.

19. The mount as claimed in claim 17, wherein the medium

is a liquid having a low viscosity, and wherein the gap com-
prises a flow restricting element.

20

25
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20. The mount as claimed in claim 17, wherein the medium
is a gas, and wherein the gap comprises a flow restricting
element.

21. A projection objective having at least one optical ele-
ment and having at least one mount for the optical element as
claimed in any of claims 17-20.

22. A measuring machine having a machine frame and a
measuring frame connected to the machine frame via at least
one connection element, wherein the connection element is
rigidly connected to the machine frame or the measuring
frame, wherein there is located between the connection ele-
ment and the measuring frame or the machine frame a gap in
which a medium is located, and wherein the at least one
connection element is arranged in a container filled with the
medium.

23. The measuring machine as claimed in claim 22,
wherein the medium is a viscous medium.

24. The measuring machine as claimed in claim 22,
wherein the medium is a liquid having a low viscosity, and
wherein the gap comprises a flow restricting element.

25. The measuring machine as claimed in claim 22,
wherein the medium is a gas, and wherein the gap comprises
a flow restricting element.

26. The connection as claimed in claim 22, wherein the
medium is a liquid having a high viscosity.

#* #* #* #* #*
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