1 Chanber for a H gh Energy Excinmer Laser Source Thomas D. Steiger 5WIIiam
N. Pardo FI ELD OF THE | NVENTI ON The present invention clains
priority to United States Patent Application No. 10 11/447,502, filed on
June 5, 2006. The present invention relates to pul sed, gas discharge

| asers. The present invention is partiicularly, but not exclusively useful
as a chanber for a high pul se energy Exciner gas discharge | aser

BACKGROUND OF THE | NVENTI ON 15A typical gas discharge |aser may enpl oy a
pair of spaced apart, elongated discharge electrodes to initiate lasing in
a gaseous material. In one arrangenent, alum num two-piece chanber housing
I s enpl oyed that envel ops the gaseous gain nedia and the di scharge region.
In addition to containing the gain nedia, the housing typically acts as a
mechani cal support for the el ectrodes, and in some cases, 20 an insul ator
which electrically separates at | east one of the el ectrodes fromthe

housing (which is ty cal r oypnd . Thus, ousing is required to be
relatively stiff an _fgﬁtalﬁ'rgg'd%ﬁg@y Hglspﬁg?@ ‘F"br which is
typically nade of a relatively brittle ceramc, is nechanlcally coupled to
t he housing, deformation of the. RYsmMAIDCSHReiddrace Stresses on the insul ator
whi ch gan cause the insulator to ywiem 8Paghel N Severe cases, crack. In
addition to stresses fromthe housing, the |nsul ator nmay al so be subjected
to stresses fromthernmal |oading as well as thernmal gradients produced by
electrical tracking, a phenogRfoh dRABERNCENT GG hi gh power exci mer

di scharge | asers. For sone types of lasers, e.g. pulsed exciner |asers,
pul se energy c&aFhelpesent invention claims priority to United States Patent Application No.,

10 11/447,502, filed on June 5, 2006. The present invention relates to pulsed, gas
discharge lasers. The present invention is particularly, but not exclusively useful as

a chamber for a high pulse energy Excimer gas discharge laser.

BACKGROUND OF THE INVENTION

15 A typical gas discharge laser may employ a pair of spaced apart, elongated
discharge electrodes to initiate lasing in a gaseous material. In one arrangement,
aluminum, two-piece chamber housing is employed that envelops the gaseous gain
media and the discharge region. In addition to containing the gain media, the
housing typically acts as a mechanical support for the electrodes, and in some cases,
20 an insulator which electrically separates at least one of the electrodes from the
housing (which is typically grounded). Thus, the housing is required fo be relatively
stiff and rigid. For the case where the insulator, which is typically made of a
relatively britfle ceramic, is mechanically coupled to the housing, deformation of the
housing can place stresses on the insulator which can cause the insulator to flex, and
25 in severe cases, crack. In addition to stresses from the housing, the insulator may
also be subjected to siresses from thermal loading as well as thermal gradients
produced by electrical tracking, a phenomenon known to occur in high power

excimer discharge lasers. .
For some types of lasers, e.g. ‘pulsed excimer lasers, pulse energy can be
30 increased by increasing the pressure of the gaseous gain media. This pressure, in
turn, places additional stresses on the chamber housing which act to deform the
housing, Moreover, the wall of the housing is fypically formed with one or more
through-holes to allow. electrical conductors to pass to one of the electrodes. These



30 increased by increasing the pressure of the gaseous gain nmedia. This
pressure, in turn, places additional stresses on the chanber housing which
act to deformthe housing. Moreover, the wall of the housing is typically
formed with one or nore through-holes to allow electrical conductors to
pass to one of the electrodes. These 2 2 holes can create a weakened region
of the housing near the insulator which is particularly vulnerable to
deformati on. One way to provide a stiffer housing would be to nmake it out
of a stronger nmaterial, e.g., steel, however this may result in an

undesi rabl e increase in weight and cost. 5Wth the above considerations in
m nd, Applicants disclose a chanber for a high energy exciner |aser source.
SUMVARY OF THE I NVENTION In a first aspect of an enbodi nent of the

i nvention, a chanber for a gas 10 discharge | aser nmay conprise a chanber
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chanmber vol une and an outside surface. The wall may also be formed with an
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wall to reduce bowi ng of the wall near the orifice due to chanber pressure.
20l n one enbodi ment the flow prevention nenber may conprise a ceranic

SUMMARY OF THE INVENTION
In a first aspect of an embodiment of the invention, a chamber for a gas

10  discharge laser may comprisea chamber housing having a wall, the wall having an
inside surface surrounding a chamber volume and an outside surfac;e. The wall may
also be formed with an orifice. For this aspect, the chamber may also comprise at
least one electrical conductor extending through the orifice for passing eleciric
current into the chamber volume and a member disposed between the conductor and

15  the wall for preventing gas flow through the orifice to allow a chamber pressure to
be maintained in the volume. The chamber may further comprise a pressurized
compartment disposed adjacent the orifice for maintaining a pressure on at leasta
portion of the outside surface of the wall to reduce bowing of the wall near the
orifice due to chamber pressure.

20 In one embodiment the flow prevention member may comprise a ceramic
insulator and in a particular embodiment a compressible seal may be disposed
between the ceramic insulator and the housing wall. In a particular implementation,
the pressurized compartment may contain nitrogen- gas. In one application of this
aspect, the gas discha_rge laser is an excimer iaser, the conductor is in electrical

25 communication with a discharge electrode, the gas pressure inside said chamber
volume exceeds 500 kPa and the pressure inside the compartment exceeds 500 kPa .

In another aspect of an embodiment, a chamber for a gas discharge laser may
comprise a chamber housing having a wall, the wall surrounding a pressuﬁzal-ale
chamber volume and a pair of spaced apart discharge electrodes that are disposed in

30  the chamber volume. For this aspect, the chamber may further include a ceramic
insulator that is disposed in the vo}ume and is coupled to a portion of the housing



Insulator and in a particular enbodi nent a conpressible seal may be

di sposed between the ceram c insulator and the housing wall. In a
particul ar inplenentation, the pressurized conpartnment nmay contain nitrogen
gas. In one application of this aspect, the gas discharge |aser is an
excimer |aser, the conductor is in el3ectrical 25 conmunication with a

di scharge el ectrode, the gas pressure inside said chanber vol une exceeds
5001cPa and the pressure inside the conpartnent exceeds 500 kPa In
anot her aspect of an enbodi nent, a chanber for a gas discharge |aser nmay
conprise a chanber housing having a wall, the wall surrounding a

pressuti zabl e chanber volune and a pair of spaced apart discharge

el ectrodes that are disposed in 30 the chanmber volune. For this aspect, the
chanmber may further include a ceramic insulator -that is disposed in the
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a discharge in the gain media and reducing a pressure differential across the wall
20  portion to reduce deformation of the insulator,

In one implementation of the method, the voltage differential may be
established via a conductor which passes through the wall portion. The pressure
differential reducing step may include the sub-steps of: mounting a cover on the wall
port_ion to establish a compartment and pressurizing the compartment. In a

25  particular implementation, the wall portion may be formed with a plurality of
orifices and a plurality of electrical conductors may be provided with each conductor
extending through a respective orifice to pass electric current through the wall
portioﬁ to one of the discharge electrodes. The gaseous gain media may be an
excimer gas and the pressure differential may be reduced below 50 kPa.

30



25 particular inplementation, the wall portion may be formed with a
plurality of orifices and a plurality of electrical conductors may be
provi ded with each conductor extending through a respective orifice to pass
el ectric current through the wall portion to one of the discharge

el ectrodes. The gaseous gain nmedia mgy be an excinmer gas and the pressure
differential nmay be reduced bel ow 50 kPa. 4 BRI EF DESCRI PTI ON OF THE
DRAW NGS Fig. 1 shows a sinplified, cross-sectional view of a gas
di scharge | aser chanber taken transverse to a laser axis; Fig. 2 is an
expl oded perspective view show ng sel ected portions of one-half s of the
chanber housing to illustrate the electrical feed-through el enents and

i nsul at or which pass through orifices formed in the chanber housing wall;
Fig. 3 is an exploded, perspective viewillustrating an enbodi nent of a

pressurized conpart "TENSREIEF DESERIPTION OF THE DRAWINGS Fig. 4is
an expl oded, perspec ve View i strating, an _enpodi nent of_ a_ 10
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10  pressurized compartment having a two-piece cover.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Referring initially to Fig. 1, portions of a gas discharge chamber for a pulsed
laser, such as a KrF excimer laser, an XeF excimer laser, an XeCl excimer laser, an

15  ArF excimer laser or molecular fluorine laser are shown and generally designated
10. The chamber 10 typically includes a two-part chameber housing 12 that may be
made of a conductive, corrosion resistant material, e.g. nickel-plated aluminum, and
is generally rectangular in construction with closed ends. With this structure, the
housing 12 may surround a volume 14 which holds a laserable gas medium (see also

20 Fig. 2). '

The chamber 10 may also include an electrical discharge system having two
elongated spaced apart electrodes 16, 18, one of which may be designated a cathode
and the other an anode. With this amrangement, a gas discharge region 20 is

" established in the space between electrodes 16, 18 and includes the laser’s beam axis

25 22 which extends substantially normal to the page for the chamber 10 shown in Fig.
1. Electrodes 16, 18 may be elongated, for example, to a length of about 40-80cm
and aligned in a direction generally parallel to the axis 22. Thus, the gas discﬁarge
region 20 for the chamber 10 shown is an elongated volume having a length
approximating the length of the electrodes 16, 18 (i.e. 40-80cm) and 2 somewhat

30 rectangular cross section, which may be, for example, 3mm wide by about 20mm in

the direction of electrode spacing for an XeF excimer laser. For the (l:hamber 10, a



el ongat ed spaced apart el ectrodes 16, 18, one of which nmay be designated a
cat hode and the other an anode. Wth this arrangenent, a gas di scharge
region 20 is established in the space between el ectrodes 16, 18 and

i ncludes the |aser's beam axis 25 22 which extends substantially normal to
t he page for the chanber 10 shown insig. 1. Electrodes 16, 18 may be

el ongated, for exanple, to a |l ength of about 40-80cm and aligned in a
direction generally parallel to the axis 22. Thus, the gas discharge region
20 for the chanber 10 shown is an elongated volune having a | ength
approximating the length of the electrodes 16, 18 (i.e. 40-80cm and a
sonmewhat 30 rectangul ar cross section, which may be, for exanple, 3nm w de
by about 20mmin the direction of el ectrode spacing for an XeF exci ner

| aser. For the chanber 10, a 5 gaseous |aser nedia, which may include KrF,
XeF, XeC ,galedus 1&ser neddia, wisich nspomethderKidR) KXok §lall, AFF,dd ctonis nlisposediiat a

sultable B eosure ar'nd AdkSabed FoCip O AlEee RSl SR PRS-
shown i n HyGiemk, oflpeE piilsé eherg) thahscl QHIESR fridutd 60hE @dSeol® gaittnedia.
As further shown in Fig, 1, electrical contact between the electrode 16 and
5 housing 12 is prevented by insulator 24 which may be made from a dielectric, e.g.
ceramic material, e.g. high purity alumina. In one implementation, electrode 18 is
maintained at a constant reference potential, .. ground potential, and electrode 16
can be biased relative to the reference potential to initiate an electric discharge in the
gas discharge region 20. It is to be appreciated that other biasing schemes are
10 possible. Fig. 1 also shows that the chamber 10 may include a preionization system
baving a bollow, dielectric tube 26, preionization électrode 28 and a conductive
shim 30.
Cross-referencing Figs. 1 and 2, an exemplary arrangement is shown to
illustrate the passage of electrical current through the housing 12 to the electrode 16.
15 As best seen in Fig. 2, the housing 12 is forned with a pluratity of orifices (i.e.
through-holes), in this case fifteen. Althot;gh a housing 12 with fifieen through-
holes is shown, it is to be appreciated that more than fifteen and as few as one
through hole may be used. The insulator 24 is formed with an equal number, in this
case fifteen, cylindrical projections, with each projection extending through a
20 respective orifice formed in the housing 12. Fig. 2 illusﬁ‘ates; that a cylindrical cover
32, made from a dielectric, e.g. ceramic material, e.g. high purity alumina, is
disposed over each insulator projection on the outside of the housing 12 and a
conductive feed-through element 34 is passed through an opening in each projection.
Thus, each feed-through element 34 passes through the wall of the housing and
25 contacts the electrode 16. With this arrangement, a single conductor such as the
plate 36 shown in Fig. 3 can be brought into electrical contact with each feed-
through element 34 to pass a relatively uniformly distributed current to the electrode
16. The plate 36, in turn, is electrically connected to a high-voltage power source
(not shown).
30 As best seen in Fig. 1, a seal 38 is provided between the insulator 24 and
housing 12 and a seal 40 is disposed between the electrode 16 and the insulator 24.



5 housing 12 is prevented by insulator 24 which may be nmade from a
dielectric, e.g. ceramc material, e.g. high purity alumna. In one

i npl enentation, electrode 18 is maintained at a constant reference
potential, e.g. ground potential, and el ectrode 16 can be biased relative
to the reference potential to initiate an electric discharge in the gas

di scharge region 20. It is to be appreciated that other biasing schenes are
10 possible. Fig. 1 also shows that the chanmber 10 may include a
prei oni zation system having a hollow, dielectric tube 2:6, preionizstion

el ectrode 28 and a conductive shim 30. Cross-referencing Figs. 1 and
2, an exenplary arrangenent is shown to illustrate the passage of

el ectrical current through the housing 12 to the el ectrode 16. 15 As best
seen in Fig. 2, the housing 12 is formed with a plurality of orifices (i.e.
t hr oUgh- h@egry) 38,40 by HeCReprbésinie @Bals, Mdviea! 81T Brodgidedtitth dndl Mal/bef inhigen -

t hrough-holes is shown, it is to be appreciated that _nore than_fifteen and

as few as ofpdin-reaied maieial allpying fyseposums ofithaspah i fluodng gas withditdeprnh an

equal nu r etér&% Ftdgpn's L i n%agnag%gh% ? i %g&E
proj ecti gtr?li%e%( endi n t‘ﬁ?%&g h%&%@?sgg%)g%%ie orifrce {c’)rgrreg int éﬁﬁic;)%si ng

12. Fig. d4sprévent lenkingfrom|the dischadgecegion 2 thronghetherasificesdfpahedtri c,

e.g. cerani tertal,, e hj i i i.S,.di d.-Qver

“naul ator BbFaeBrsE 1 hush EluBi reoflse AL pr et 6w BiiRe

f eed-t hr ouggiopl2®ent 34 is passed through an opening in each projection.
Thus, each feed-t hrough el eqent 34 passes thraough e | of,.the_.housin
and 25 cont act st é %&?@%gg@tf@m%ﬁe‘fﬁ?pmgﬂbé‘?ﬁﬂvﬁ%ew c"dhﬂuc?or
such as t HrlbabE 1kSostade surfacE bl thedwsR bf ke RoiiaE 12116 redWetohring Jf thont act
W th each feed-throu(l%g el ement 34 to_pass a relatively uni

( > , . f.orm.y
di st ri but dwpusing wall (@ad in Sogieceasey deformation of the dasugior 26) dye to ghamber
el ectrjscal n Welagl DO ; .
best cion TresErerFor B LADSIRAN o 3 F1RO) i, SRty WAl 8 e g
housi ng 1Zxoard44 asdahougingireine dosoay bemusedtp esteblishaibe cotpantgrent 42 twith
i nsul at or . r I i
cr oss. sectTenvah gl Bgibing 2. TRY il R GVt i fin P Bp TormBt Wit fecfarile
exposur e chraugh-lssat 48 do hlloerdonduciass twi pass ithrotglke ther cover dédgumd dattyomurreni t h
t he above-described_seal i ng_arrangenen asepus | [ La is prevented
{rom | eaki o oRE Maraes BiluPh ESRE B sePPR BB PREF 307 (1€ sbiyBichdies
the hou; ior@niﬁami[&g_setz, ﬁa@@?ﬂbﬁbe aﬁeam{]mawz fhetensd, _eigaiéa@&bd, ﬁa&h&njdhlzjz har ge
regi on : ig. illusfrates t .Rressuriz comnpart ngnt may
be est abl i EffegobnCig-plt the frEpiogEoyat sﬁa@‘tdﬁﬁgﬁ? a%e b5y ?%SF@ St&-oPORIES
housi ng 12mbehdrgshiRneranbddete] tb it honihpa2valitypiang, the sBicE@T0%er 44
def ormati on of the insul ator i4) due to; chanmber 10 pressure. For th

enbodi nentmaxdvmade pf g, diglecisie matesiabych #igh PRI % cethignses 8 and

nmounting f 4 kgt t Iﬂ}'fi@“ ﬁ#gﬁ@rt_ ’ j e wal |
of the hou%b?)% 1133.{%/"%%3\#\[1, th@t%%vag? n%}e%fé orr%egqu%tf}ﬁlse\ggﬂtogﬁ%g
t hr ougtd hoframeS traydid made @f dilehizns, teog.péd Thy aug lvotdbinationesf Brksmpddcarry

current frqm.a high voltage power supply (not shown) to the plate 36. To
const r uct @H‘E’mum

Contiruing with Fig. 3, a gas supply 50 may be provided for pressurizing the
compartment 42. For example, the compartment may be pressurized with nitrogen
gas, inert gases such as helium, argon, etc. or combinations thereof. By way of

25 example, and not limitation, the gas discharge laser may be an excimer laser having
a gaseous laser media containing XeF at a pressure in the range of 400-600 kPa and
electrode voltage of 30 — 50kV to generate pulses at a pulse energy of 200mJ and
pulse repetition rate of 6kHz, and the compartment 42 may contain nitrogen gas at a
pressure greater than 500 kPa. In some cases, a pressure differential less than about

30 50 kPa may be implemented. Moreover, the pressure in the comparbment may



15 conpartnent 42, the one-piece cover 44 may be fastened, e.g. bonded,
mechani cally fastened, etc., to the fram ng nount 46 which nmay be fastened,
e.g. -bonded, nechanically fastened, etc., to the housing 12. Typically,

t he one-piece cover 44 may be nade of a dielectric material such as high
purity alum na at a thickness of about 1" or 30%glass filled Utemat a

t hi ckness of about 1 - 1.5". The nounting 20 frame 46 may be nade of

al um num e.g. 6061 T6, or a conbination of brass and al um num Conti nui ng
with Fig. 3, a gas supply 50 may be provided for pressurizing the
conpartment 42. For exanple, the conpartment nay be pressurized with
nitrogen gas, inert gases such as helium argon, etc. or conbinations
thereof By way of 25 exanple, and not limtation, the gas discharge | aser
may be an excinmer |aser having a gaseous | aser nedia containing XeF at a
pressur e iexcédibtheachgmbef pdSareGdl/Rer mayl belsecof wdece deflegmnadf tBe walbokV t o

generate | ses .at pul se er f 200 pd pul se repetition rate of
6k Hz, andeﬁ‘ﬁ O'E%ﬂ’éé?lh aﬁ?eﬁﬁg%@'g‘}ﬁ&gngsﬂoﬁrbgen gas at a pressure greater
than 500 kPa. |AssB6wnGaSKg. 3athHer®AeHUE hy beforthediwitteas ekt atifideost 180 50

1cPa may be inpl enented. reover, the pressyre in the co rt nent y 7
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(not shown) in the housing 12. For example, the exit orifice may include a check
valve, restriction orifice, control valve, etc. In some cases, a “flowing pressure”
may be used fo remove the buildup of ozone in the compartment 42.
Fig. 4 illustrates another embodiment of a pressurized compartment 42°
10 which may be establisﬂed on a portion of the outside surface of the wall of the
housing 12 to reduce bowing of the housing wall (and in some cases deformation qf
the insulator 24) due o chamber pressure. For the embodiment shown in Fig. 4, an
assembly including a two-piece cover having an inner section 442 and outer section
44b and mounting frame 46° may be used to establish the compartment 42° with the
15  wall of the housing 12. As shown, the inner section 44a of the cover may be formed
with sealable through-holes 48’ to allow conductors to pass through the cover and
carry current from a high voltage power supply (not shown) to the plate 36, feed-
through elements 34 and electrode 16. To construct the compartment 42’, the inner
section 44a may be fastened, e.g. bonded, mechanically fastened, etc., to outer
20 section 44b, the outer section 44b may be fastened, e.g. bonded, mechanically
fastened, etc., to the framing mount 46 which may be fastened, e.g. bonded,
mechanically fastened, etc., to the housing 12. Typically, the inner section 44a of
the cover may be made of a dielectric material such as high purity alumina at a
thickness of about 1” or 30% glass filled Ultem at a thickness of about 17, The inner
25  section 44a may be a flat plate of uniform thickness as shown or may be flanged (not
shown) being thinner at the edges and thicker in the center. By way of example, the
outer section 44b and mounting frame 46 may be made of aluminum, e.g. 6061.T6,
or a combination of brass and aluminum.
While the particular aspects of embodiment(s) described and illustrated in
30 this patent application in the detail required to satisfy 35 U.S.C. §112 is fully
.capable of attaining any above-described purposes for, problems fo be solved by or



As shown in Fig. 3, the cover 44 may be forned with an exit orifice 52 to
allow gas to flow through the cover to continuously supply fresh gas to the
5 conpartment. Alternately, the exit orifice nay be provided by form ng a
passageway (not shown) in the housing 12. For exanple, the exit orifice my
i ncl ude a check valve, restriction orgfice, control valve, etc. In sone
cases, a "flow ng pressure” nmay be used to renove the buildup of ozone in
the conpartnment 42. Fig. 4 illustrates another enbodi nent of a pressurized
conpartment 42' to which nay be established on a portion of the outside
surface of the wall of the housing 12 to reduce bow ng of the housing wall
(and in sone cases deformation of the insulator 24) due to chanber

pressure. For the enbodi ment shown in Fig. 4, an assenbly including a

t wo- pi ece cover having an inner section 44a and outer section 44b and

mount i ng fangrothdGeastny focotisiEdett 0felié adpersivitahcembrdimichtiiE)dbod 2 devérited] he 15
wal | of the_housing 12. shown, the.i.nner sectiqQn, 44a of the cov y be
formed wi t1h=%a%§aaa%éq=m<§ﬁbxﬂﬁa%ee§h§sd 18 b st i &rgsqngvpégsgﬁﬁﬂugh
the cover a6f ¥hé Westribed apbaiiticat{s) At B ppewRt iBvéiioh @POtmeRHyN) to
the plate 36, feed-through el enents 34 and el ectrode 16. To _construct the

conpar t nerfxegplary; HlustigHxe andcrapsesenipliveelf Bie subjectnmatiens which, i beqpdly
nechaniscal 2 ectl , : | on 44b
oy 6>l asCEuEAEay oY frosaliindihin S Hitopd LB orl g dsbubl LAET
mount 46 wiaiotednaspette of ambedintents. fpllvirnedayasses aither erabddimiatst whish mey c. |,
to the housing 12. Typica . ' Is 4 ONEls. e
made of a Ia:f“erlggc?tr ot aéy %&f%g LE% élrwé%sgﬁd %%%is%ﬁﬁ%uﬁ%?%lb%%ﬁ&nggge ééegflﬁgg{ﬁgss of
about 1" othe3Xéctficationf | Thedscbbé arfi e preséntcinvestiomwfis ablely ahd. cobygleictyier 25
section 4 be fl,at plateys uni f orm t hi ckpess shown ,or be

f1 anged (%n%m?%eﬁgafmw&?ém ﬁé‘de?fﬁtﬁgaﬁﬁy‘f“ﬁf e’r'e"?tﬁtl?rll?eg?éﬂ? er.

By wayioof #ppaitddCldiis. OREfrerscRCol & efeierdnifl sifehClaligs i @& sihBulke s et made
of alun1nggkaﬁbg§b6061 T6,. Qr.a conpination of brass and alum num_ 'Wile

the parti Beg ngF saathtansAeniy @icrpreting spehy Caim slepgat opeaadionlso
this patendnPphie&AbkMiciltd §d18t08L bkt FRGH P&SL 6P Matdrsf %&giﬂcégﬁMZ is

fully capable of attaining any above-described purposes for, pro ns to be
sol ved by #nctienal pguivelrsis teany 0f the elemensh pé the abgverdrscrberb aspectst ofhan

enbodi ment ' | L 0 .skil in
The artt rpbediRtRef ARELIEbwh br il Bl BCURIAE dited BESRURLY A
enbodi ent¥siheodrt tane eppEssiyt incospemsted rhezcie. e refeyerexeand arcyinteddedstorbe i ve
The pr oseritoRpaedcy ok pRiel bl iy MR e n e RpetigeSRt 60y B’
aspectsboftheerﬁnmdb' _ sxprasdly shrachpRaskg PRanR: iﬁtﬂﬁelspeaﬂﬁgdﬁdsmamaomﬁﬁmﬁsrm)ﬁmow b]ge
or nmay econe obviqQus.to e S e I.n the af.t e n_teteacmgso
t he Speci fP‘@a‘F}td%?Pq‘ﬂ?B"%éB%ﬁGf'et at TPEBRy IS 1S 24?3%8538%1“9’ o pther
conpl et el YedrhlohBoused niddning fie sagwanded KighoBintided of Redts 9 Yoralddise

recitations of the, . . . i
20  or method discussed in the Specification as any aspect of an embodiment to address

each and every problem sought to be solved by the aspects of embodiments

disclosed in this Application, for it to be encompassed by the present Claims. No

clement, component, or method step in the present disclosure is intended to be

dedicated to the public regardless of Wileﬂzer the element, component, or method

25  step is explicitly recited in the Claims. No claim element in the appended Claims is

to be construed under the provisions of 35 U.8.C. §112, sixth paragraph, unless the

element is expressly recited using the phrase "means for" or, in the case of a method
claim, the element is recited as a "step” instead of an "act".

It will be understood by those skilled in the art that the aspects of

30 embodiments of the present invention disclosed above are intended to be preferred

embodiments only and not to limit the disclosure of the present invention(s) in any



10 appended Cl ains. Reference to an elenment in such Cainms in the singular
is not intended to nean nor shall it nean in interpreting such C aim

el enent "one and only one" unless explicitly so stated, but rather "one or
nmore". Al structural and functional equivalents to any of the el enents of
t he above-descri bed aspects of an ent®odi nent(s) that are known or |ater
cone to be known to those of ordinary skill 15 in the art are expressly

i ncorporated herein by reference and are intended to be enconpassed by the
present Clains. Any termused in the Specification and/or in the dains and
expressly given a neaning in the Specification and/or Cains in the present
Application shall have that neaning, regardl ess of any dictionary or other
commonl y used neaning for such a term It is not intended or necessary for
a device 20 or nethod discussed in the Specification as any aspect of an

enbodi ment way aadl paesslahchotaieda sp@iﬁc preibfredmsﬂmghnemtcnlbne S Maagdchngb@ e

ncanpassclithy CHEAs Et Doy i, C e RanBR SR o8 FoodmeBin o e ep i n

the pres erlhsdbﬁal meumu(s) tha willibe uh&erbﬁod@ﬂﬂ%@bﬂﬁ:ﬁtéﬂ by ehdrglakiltedriggne dl ess
of whet her ele ?%é onenI met hod 25  step is explicitly recited
inthe O C 10 SEenfiaRfl meaning tpcover Bet endhe ued
under tshe gsQuied QBSed &Sehkbsdﬁneﬂé%f Schétiareeéﬂtagmahon '6&3 Al dde sgéﬁment

is expressly recited using the phrase "neans for" or, he case

net hod cl a¢aRivalents apdiher F@dr’r'efeﬁw and changes fat Mmﬂéah:: appazent' tacthose | t
wi Il be ungeq ?éﬂ% Ry those skilled in the art that the aspects of 30
enbodi nents o e present invention disclosed above are intended to be
preferred enbodi nents only and not to limt the disclosure of the present
invention(s) in any 9 way and particularly not to a specific preferred
enbodi nent al one. Many changes and nodification can be nade to the

di scl osed aspects of enbodi nents of the disclosed invention(s) that will be
under st ood and appreciated by those skilled in the art. The appended d ai ns
are intended in scope and neaning to cover not only the 5 disclosed aspects
of enbodi nents of the present invention(s) but also such equival ents and

ot her nodifications and changes that woul d be apparent to those skilled in
the art. 10 CLAI M5



What is clainmed is: 1. A chanber for a gas discharge | aser, the chanber

conpri si ng: a chanber housing having a wall, the wall surrounding a
pressuri zubl e chanber vol une; a pair of spaced apart discharge
el ectrodes di sposed in the chanber vol une; a ceram c insul ator

di sposed in the volume and coupl ed to W@ portion of the housing wall;

a neans for reducing a pressure differential across the wall portion to
reduce deformation of the insulator %@gﬁﬁin t he reduci ng nmeans conprises a
cover nmounted on the wall portion tg lish a conpartnment and a gas
supply for pressurizing the conpartnent. 2. A chanber as recited in claim
1 mhereinﬁ%he pressyri zed conpartnent contains nitrogen gas. 3. A chanber
as recite WHSGFHP ¥ wherein the gas pressure inside said chanber vol une
exceeds 500 | cPa. 4. A chanber as recited in claim1l wherein the pressure
i nsi de said conpartnent exceeds 584 1cPa. 5. A chanber as recited in claim
1 wher ei nl-t he #gharlbes foraa gps disgbarge laserathe shambarcompsising: 6. A chanber as
recited in claiml ral | ril s forned with an orifice. 7.
A chanber as reci tea\c,i\,&?ag%gflgl})% g@%‘é@%%n‘;’%@&hﬁ/&mu %u(grrotuln nei %P h\?vi th a
11 chamber volume;

a pair of spaced apart discharge electrodes disposed in the chamber
volume;

a ceramic insulator disposed in the volume and coupled to a portion of the
housing wall;

a means for reducing a pressure differential across the wall portion to
reduce deformation of the insulator wherein the reducing means comprises a
cover mounted on the wall portion to establish a compartment and a gas supply

for pressurizing the compartment.

2, A chamber as recited in claim 1 wherein the pressurized compartment contains
nitrogen gas.
3. A chamber as recited in claim 1 wherein the gas pressure inside said chamber

volume exceeds 500 kPa.

4. A chamber as recited in claim 1 wherein the pressure inside said compartment
exceeds 584 kPa.

5. A chamber as recited in claim 1 wherein the gas discharge laser is an excimer

laser.

6. A chamber as recited in claim 1 wherein the wall portion is formed with an orifice.

7. A chamber as recited in claim 1 wherein the wall portion is formed with a



plurality of orifices and the chanber further conprises a plurality of

el ectrical conductors, each conductor extending through a respective
orifice to pass electric current through the wall to one of the discharge
el ectrodes. 8. A chanber as recited in claim1 wherein the insulator is
posi tioned between one of the el ectrodés and the wall portion. 9. A
chanber as recited in claim1 wherein the cover is forned with an exit

orificet o s to.flow thro the cover to.re e _ozone bujldup in
Che companeAtie! oS diatabbr oot it plibuly R nEl ndhilor
conpri si Rgcl bendattepext@idingdhedtigtiangspRc@RadTiiie th paksief@tritostndgt @rotgh lhe
surroundi ng a chanber_vol une; di sposing a pair of spaced apart
dischargé“gU@éPF85@§dﬁﬁ“?ﬁ%déﬁﬁﬁﬁér vol une; positioning a ceramc
insulator in the volune and coupling the insulator to a portion of the
housi ng wal | ; pressurizing the chanber with a gaseous gain nedi a;

est abl i st ng & viminbeges dicittd nedaimall vderas she insnlatbest positiosed beteesntm a

di schargeofihré etlekéﬁmg%i n di a3 and reducing a pressure differential across
the wal | pSItTETOHE P E2 LB S Mat i on of the insulator comprising the
sub-steps of: nounting a cover on the wall portion to establish a
conpartnent; and pressurizing the conpartnent. 11. A nethod as recited in

cl ai m 10 %wher ét Fhaher gorecigbmaslpime | gfheren thecoger ig fprmed Withyay exit orifice

to allow gas to flow through the cover to remove ozone buildup in the compartment.

10. A method for producing a laser beam, said method comprising the steps of:

providing a chamber housing having a wall surrounding a chamber
volume;

disposing a pair of spaced apart discharge electrodes in the chamber
volume;

positioning a ceramic insulator in the volume and coupling the insulator to
a portion of the housing wall;

pressurizing the chamber with a gaseous gain media;

establishing a voltage differential across the electrodes to create a
discharge in the gain media; and reducing a pressure differential across the wall
portion to reduce deformation of the insulator comprising the sub-steps of:

mounting a cover on the wall portion to establish a compartment; and

pressurizing the compartment.

11. A method as recited in claim 10 wherein the voltage differential is establish via a

conductor which passes through the wall portion.

12. A method as recited in claim 10 wherein the wall portion is formed with a
plurality of orifices and a plurality of electrical conductors is provided with each
conductor extending through a respective orifice to pass electric current through the wall

portion to one of the discharge electrodes.



conduct or whi ch passes through the wall portion. 12. A nethod as recited
in claim10 wherein the wall portionis forned with a plurality of orifices
and a plurality of electrical conductors is provided with each conduct or
extending through a respective orifice to pass electric current through the
wal | portion to one of the discharge dlectrodes. 12 13. A nethod as
recited in claim10 wherein the gaseous gain nedia is an exciner gas. 14.
A method as recited in claim 10 wherein the conpartnment pressure is greater
t han the chanber pressure.

13. A method as recited in claim 10 wherein the gaseous gain media is an excimer gas.

14. A method as recited in claim 10 wherein the compartment pressure is greater than

the chamber pressure.



