DESCRI PTI ON DI SCHARGE LAW LI GHT SOURCE APPARATUS, EXPOSURE APPARATUS,
AND EXPOSURE APPARATUS MANUFACTURI NG METHOD TECHNI CAL FI ELD The ’
present invention relates to a discharge anp, a light source
apparatus that is equipped with this discharge |anp, an exposure
apparatus that is equipped with this |ight source apparatus, and a
manuf acturi ng nmet hod of the exposure apparatus. BACKGROUND An
exposure apparatus, such as a full fihgepRppeIuUre type (stationary
exposure type) projection exposure apparatus (e.g., a stepper) or a
scanni ng exposure type projection exposure apparatus (e.g., a
scanni ng stepper) that transfers a pattern fornmed on a reticle (or a

phot omask and I t r h i
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fabricating various devices (such as.m-crodevices and el ectronic
devi ces).3An exposureNPj éﬁﬁﬁ AMANURAET

conbi nation of a discharge |anp, such as a nercury lanp, and a
condenser mrror is conventionally used in such an exposure
apparatus, and that discharge lanp is held via a prescribed nounting
mechani sm | TECERNIEALFIEEDOf a conventi onal di scharge | anp nounting
mechani sm a flange part and a ring shaped groove put are provided

to a base of the dighedehfinleafibn rédlestd @RischAEd I ,@liétﬁ%uré@idipﬁﬂtds%at is
engaged with the groove part, and the flange part is pressed agal nst
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BACKGROUND '

An exposure apparatus, such as a full field exposure type (stationary exposure
. type) projection exposﬁe apparatus (e.g., a steppet) or a scanning exposure type

projection exposute apparatus (e.g., a scanning stepper) that transfers a pattern formed on
15 a reticle (or a photomask and the like) to alwafcr tor a glass plate and the like) that is

coated with a resist, is used in a lithographic process for fabricating various devices (such

as microdevices and electronic devices). An exposure light source apparatus that

comprises a combination of a discharge lamp, such as a mercury lamp, gnd a condenser

mirror is conventionally used in such an exposure apparatus, and that discharge lamp is
20  held via a prescribed mounting mechanism.

In one example of a conventional discharge lamp mounting mechanism, a flange
part and a ring shaped groove part are provided to a base of the discharge lamp, an open
part of a leaf spring is engaged with the groove part, and the flange part is pressed against
and fixed to a bracket by that leaf spring (e.g., refer to Patent Document 1). When

25  mounting or replacing a discharge lamp with this mechanism, it is necessary to slide the



| eaf spring can pass through the base. In addition, in another

exanpl e of a conventional discharge |anp nounting nmechanism a
positioning pin or the like is provided t)o the base of the discharge
| anp in advance, the base is fixed by inserting it into a circular
open part, Vdaf springsSo fhrade ickieg mechanidn tierepl ednebed basprmal and tixet dpeg ppd of the
at a prescribed rotational angle and then tightening a slotted part,
which is proydafl§ffinigRad pess GREURHARE base M Tnladditibg)lih afothe example bL4 conRentional
Pat ent Docunent 2). In addition, anong conventional |ight source

appar at uses Hgg#af%gé]x%g%ﬁﬁﬁm?g@ﬁsh, ysith id 8 de [iMPR fpi-ch‘?&ed 10 the hase

conprises a co ani sm reduci ng t effects of heat

gener ati on. . LRe@ARCEXABLS 10l inEOTNIAL 83l 6PALLAG HERDANSME open part,

cooled air is sup m an outer surface one

di scharge_toward.an out er syrface. of . another. base via .an, out.er
Sur f age of - a VS Pravited in S sREF wiboc R RIHEE plabo i ArFCriag RORal angle
anot her exanpl e_of .a known conventional cooling nmechanism_a rin
shaped gr oovandien tightening s slptdpaipwhich isprovdedindhasenss pad Wﬂh‘})?(ﬂhﬁ%du
cooled air is supplied to a bulb part via the groove part and a
prescribed vesftnth RatentrDoiupen(2). g., refer to Patent Docunent 4).
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SOLVED
supplied from an outer surface of one base of the discharge toward an outer surface of

another base via an outer surface of a bulb part (e. g refer to Patent Document 3). In
another example of a known conventional cooling mechanism, a ring shaped groove part
is provided to a base of a discharge lamyp, and cooled air is supplied to a bulb part via the
15  groovepart and a prescribed ventilation pipe (e.g., refer to Patent Document 4).
[Patent Document 1]
Japanese Upexamined Patent Application, Publication No. H10-55713
[Patent Document 2]
Japanese Unexamined Patent Application, Publication No. 2003-45219
20 [Patent Document 3]
Japanese Unexamined Patent Application, Publication No. 109-213129
[Patent Document 4]
Japanese Unexamined Patept Application, Publication No. H11-283898
DISCLOSURE OF INVENTION

25 PROBLEMS TO BE SOLVED BY THE INVENTION



Wth the discharge | anp nmounting nmechanismin a conventional |ight
source apparatus, when nounting or replacing the discharge lanp, it
IS necessary either to |oosen the clanp yrechani smof the |eaf spring
and slide the |eaf spring, or to |l oosen the clanp of the nounting

pl ate slotted part Withribke discharge leny inguiting meechanism praodokeentional tight soudce
takes tine, for exanple, to nount the discharge lanp, In addition,
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principally against the bulb part of the discharge |anp,_and,
consequent | y-copieptonal mgupsingneshenism.tihsbase pethe dischargs lamp isdicedieither by
respect to the base is small. The present invention considers such
ci r cunst anceshgaging dng pax ofithe cogouralf flempenpart provided togbnleaf springwiththe s
to provide a light source apparatus wherein it is possible, for -
exanmpl e, to gRE phrt of the basege Hyaightehing shesluttetl ipai@ ofMbe hrh sl wiasjdnyl i n
a short amount of time, as well ‘as to nake it possible to easily
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to provide a light source apparatus wherein it is possible to cool

t he di scharg £ 'g%iny | sinpl e mechanism It is yet
anot her ggj e%ﬁk%l%%{%?gsen ﬁtﬁﬂ\;&tﬁr [ eh is to provide a discharge
| anp that can be adapted t ugh | i.ght squrce aratus, and.
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MEANS FOR SOLVI NG THE PROBLEM : -
Oﬁg{lt source apparatus, a cold blast is blown principally against the bulb part of the

discharge lamp, and consequently there is a problem, in that the cooling action with
respect to the base is small.

15 The present invention considers such circumstances, and it is a first object of the
present invention is to provide a light source apparatus wherein it is possible, for
example, to mount a discharge lamp to a mounting mechanism easily in a short amount |
of time, as well as to make it possible 1o easily set.

In addition, it is a second object of the present invention is to provide a light

20  source apparatus wherein it is possible to coo! the discharge lamp efficiently with a
simple mechanism.

Itis yet another ahject of the prcscni: invention is to provide a discharge lamp
that can be adapted to such a light source apparatus, and exposure technology wherein
that light source apparatus is used.

25 MEANS FOR SOLVING THE PROBLEM



A light source apparatus according to a first aspect of the present
I nvention conprises: a discharge lanp (1), which conprises a gl ass
menber (25) that forms a light emttinggart and a base nenber (26)
that is coupled to the glass nenber; and a hol ding apparatus (31),
whi ch conprises a Adighi sagresappaetuy deCordmg to & fiekt adpatids tieresdhtinhation
| anp via the base nenber; wherein the base nenber that constitutes

the di schar 9@ohpmRs: £A5EMAISE Bnp @), Qﬂﬁ@h%htpﬂﬁs? §%§ ﬁ%eﬂb@@ﬁzsmﬁtt fofhsa idhe

hol di ng nmenber and defines a poSition ight emtting part
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menber, constitutes a cooling nedium condw t t hat -extends fromthe
vicinity of corprssHtsrontaptpeart (86‘&!) tha econigcgpceitie helding member andl defineli appsition
apparatus conprises: the holding nmenber; an urging nenber (55A) that
ur ges t he ur gtthepight emitting pah evithirespsétngthie hokitng membir irchfirvgdinetbm b srged
(63) that switches between pressing the contact- part to the hol ding

nmenber by t h@ard (LesDBh), WHIEAEE wabdiby @bﬁﬁéﬂg“lﬂrdeh&t@fc@ﬁ% theGoniabthast t6BEI UM
supply apparatus (71) that supplies the nedium. which is for cooling
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apparatus according to a second aspect sent ‘I nventl on
conpri se a | a f
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coupled to the a hol di n ar.at us, whi ch
conprises a H?ﬂtgjlﬁﬁg g:rvu{egén 2‘33"{1%8%“ %lﬂ’&mﬂia’ﬁ%’g‘wm%r
via the base nenber; wherein_ the base nmenber that constitutes the

di schar ge | afppstiBisnsrGoghing medig coaduit thatextendsdzom the yiciniprafihe contapkpart to

hol di ng nenmber and defines a position of the light emtting part in
the first di theorgedpar wid thebpdiog apparathrecomplrigésn the tolving merpber; an urging

memaber (55A) that urges the urged part with the pressing force; a switching mechanism
15  (63) that switches between pressing the contact part to the holding member by the urging
member and releasing the pressing; and a medium supply apparatus (71) that supplies the
medium, which is for cooling the base member, to the conduit via the groove part.
A light source apparatus according to a second aspect of the present invention
comprises: a discharge lamp (1), which comprises a glass member (25} that forms a light
20  emitting part and a base member (26) that is coupled to the glass member; and a holding
apparatus (50, 52, which comprises a holding member (50, 52) that holds the discharge
lamp via the base member; wherein the base member that constitutes the discharge lamp |
comprises: a contact part (26a) that contacts the holding member and defines a position
of the light emitting part in the first direction with respect to the holding member; an

25  urged part (26e-26h) that is urged by the contact part with a pressing force that presses it



urged part (26e-26h) that is urged by the contact part with a
pressing force that presses it to the holding nenber in the first
direction; a defining part (26bl) that issprovided between the
contact part and the urged part and that defines a position of the
light enittitotefmidinginemberas the dirsttdiredtion; dddfthinpepansPéied) thanisprovided
direction that is orthogonal to the first direction; and a cooling
part (26b2) thafieeh heloftatidRet 208 theeribdipaf 2R THaBddinBAd }%osi%ﬂﬂ of 1R lightt ged

part and that, along with the hol ding nenber, constitutes a conduit,
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part, for a coo and t g apparatus conprises; the
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apparatus (71) that supplies the cooling nediu which is for
cooling the thewipety ofiihs @ﬁ@cﬁﬂ?ﬁdﬁﬂﬁ.m@dlﬁaﬁﬁm 3 genlias medivan: apdthe
according to a second aspect of the present invention conprises:. a
di schar ge | afpldingdppiratis spwpises; the bylding membtg pn ttgintg rhemlves (35 Al)itlgt urges
emtting part and a base nenber that is coupled to the glass nenber;

and a hol di nghaaped piriwith thelpressing fonget h seiichingratdhnliom 163 ReR stilcies Belvesh

the discharge | anp via the base nenber; wherein the base nenber

conprises:  a (kORbAfls B rdledshihCRB:RE LY thd\RpiE hidkider SBAPEINtRNFhrt to the

defines a position of the light 'emtting part i1n the first direction

W th resRECt thRddifembia] ﬂiqunMgﬁop'rpgg&tpg%g@@% siBBbs th8 odHillE e,

the contact part pressi ng esses |
hol di ng nmenber,.i,n the firs | rection; defining part that is
provi ded bet%‘g’ffs %‘q{é:oglg}ﬁth%gassg}efnb%&o ‘3&8"1{5‘."&(1 part and that
defines a position qf . the light emtting part with respect tq the
hol di ng menber in é?'@ﬁ BTSe AP HEL a%rd%&%@%a agpgetof die presafinvention
direction; and a cooling part that is provided between the contact
part and t he compaees: pdirehagsdarah ahichoppgsaniaghass memben datformentight emitting
constitutes a conduit, which extends from
' part and a base member that is coupled to the glass member; and a holding apparatus,

15 which comprises a holding member that holds the discharge lamp via the base member;
wherein the base member comprises: a contact part that contacts the holding member and
defines a position of the light emitting part in the first direction with.respect 1o the
holding member; an urged part that is urged by the contact part with a pressing force that
presses it to the bolding meruber in the first direction; a defining part that is provided

20  between the contact part and the urged part and that defines a position of the light
emitting part with respect to the holding member in a direction that is orthogonal to the
fixst direction; and a cooling part that is provided between the contact part and the urged
part and that, along with. the holding member, constitutes a conduit, which extends from

the vicinity of the contact part to the nrged part, for a cooling medium; and the holding

25  apparatus comprises; the holding member; an urging member that urges the urged part



the vicinity of the contact part to the urged part, for a cooling
medi um and the hol ding apparatus conprises; the hol ding nenber; an
urgi ng nmenber that urges the urged part g with the pressing force; a
swi t chi ng nechani smthat swi tches between the pressing and releasing
t he pressi ngwith thepressingi foxge;rmesviitehing ineteni soothaesstitchesristwean theepréssing iand
menber; and a nmedi um supply apparatus that supplies the cooling

medi um  whi cleldasing @lie Jﬁmhﬂgl‘b@ the WiginR aRmbEEHIRE contdet pdreroGRiKhIdihE mefber;
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di scharge |l anp according to a first aspect of the present invention

is a di schaggra madam(shppll Aptarke RE¢ sgﬁﬁies theEhaRT: AR witidpis fﬁm%‘uégd

forms a light emtting part;” and a base nenber (26) that I's cou

to the gl assyjg | shably held by a hol ding nenber (50,
52); wherein thggba%]gﬂgn’eﬂﬁt?lee?&%@ﬁngrises: a contact part (26a) that

contacts the holdipg, nenber and defines ositipn of the |jght
emitting part wit h&ﬁg%elamp choFfﬁnﬂntSIaoq’ﬁ PRE "E:Tt”i‘?“'é15 F‘i"?@%"% 152
direction; an, rgec1 part (26e-26h), which is urged by a pressing
force that p ‘gﬁi&ﬁ pER (Dahat semprisgeia aless meabrr(28) that feaprelight amittieg part;
first direction; . a mating part (26b) that is provided between the
cont act par t andrabaskmembge@6pthatis covgleditathe givas member dndtidetdvbatidy hegld by a
menber; and a groove part (26d) that is provided in the mating part
and that, al beldingiidmbichS0hSR)pwhgeinaieiare menbatdohpties: fcdfrt paO(26Bdhaim
conduit that extends fromthe vicinity of the contact part to the

urged part. AypficsoRahalfing MEnREARY FERG 4R siiof BF 8 %igRSdRGing Rhrt Wi respect
r

present invention is a i scharge lanp that conprises: a glass nmenmbe
o Loupt b3 ¢ PhEGioE St fnd A dAkdon, B wlghd i OREBGRPIRER iy gtk k™
ol ass rembereninditfisdng RIS nRASRalRAT) b Eo kg Remeet i e e feelonss”
(263) { hat - COATHERE: @A e PR HEHDEren AR PRk iee WaeLedr 19 ot
the light emtting part in a first direction with respect to the
hol di ng nenb@ptes with the holding member; and a groove part (26d) that is provided in the mating
part and that, along with the holding member, constitutes a cooling medium conduit that
15 extends from. the vicinity of the contact part to the urged part.
A &ischarge lamp according to a second aspect of the present invention is a
discharge lamp that comprises: a glass member (25) that forms a light emitting part; a
first base member (26) that is coupled to the glass member and is detachably held by &
holding member (50, 52); and a second base member (28) that is coupled to the glass
20  member at a position that is separate from the first base member; wherein the first base
member coruprises: a contact part (26a) that contacts the bolding member and defines the
position of the light emitting part in a first direction with respect to the holding member;
a mating part (26b) that is provided on the opposite side of the glass member in the first

direction with respect to the contact part and that mates with the holding member; and a

25  groove part (26d) that is provided in the mating part and that, along with the holding



a mating part (26b) that is provided on the opposite /side of the
gl ass nenber in the first' direction with respect to the contact
part and that mates with the hol ding menger; and a groove part (26d)
that is provided in the mating part and that, along with the hol ding

nmenber, consinkibéesonstings kicoglingaaddium eiddiy dnd tRndodlibasenonberkafPrises a
menber conprises a conduit (28f) through which a cooling nmedi umthat
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third aspect of the present invention 1s a discharge la

em'ts |light by el echii hsch Detwesn LhLstea ' .
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first base er (,26 that is,, nected to the first_ el ectrode; and
a second bars%%%g?‘f‘ @1))ﬂﬁ%ﬁ’fm'?gé@@ﬁﬁ%&%&ls“]ﬁ%@?]?Féwgecﬁﬁci‘ngF%VGP ode;
wherein, a first conduit (26d), through which a cooling nmedium_that
cool s t hé fi¢leqrodasibatpspinaced dpauidion; encragptherycqmpprising: @ firss bass gacmber (26)
menber; and a second conduit (28f), through which a cooling nmedium
that cool s tthetiseemaciedtusthe fistrlectrddepand a secang basermeober (28) tiet Seonmited
base nenber. A discharge |anp according to a fourth aspect of the

present i nvemtthostcombslgrwodesihereiyg ladist cordiR6d)2rouigh athidhar dvelige nkdixh
emtting part; and a base nenber (26) that conprises: a contact part

(26a) that i|mhaCRuR R ifsPbae fembbr MRl AMEITH B4R Wit tallfmhBs Sand RERRH
and that extends in a second direction that is orthogonal. to the

the first i tapt B0 Yo PGk o s st 3 cofs &f QB0 Moo fih0NT,
pr ovi dectt n BRemeles i et S5k The bace member defines a -
R R S LA
urged upon the urged part in the first direction as well as a
posi tion in eomptises aglashmender (28) thattformyadight emittingpart; agta biise member(26)y
mating with the mating part, and can be held by a hol di ng appar at us
(31) that suthpl dogiprisesc o obritany pane Meamhsids ecupteddo i firdt diremidn side of the glass
member and that extends in a second direction that is orthﬁgonal to the first direction; an
15 urged part (26e-26h) that is urged by a force in the fixst direction; 2 mating part (26d) that
is brovided between the contact part and the urged pa.rt;‘ and a groove part (26d) that is
provided in the mating part, wherein the base member defines a position of the light
emitting part in the first direction by contacting the contact part by the application of a
force that is urged upon the uréed pert in the first direction as well as a position in a
20  direction that is orthogonal to the first direction by mating with the mating part, and can
be held by a holding apparatus (31) that supplies a cooling medium to a conduit fﬁrmed
between the holding member and the groove past.
A discharge lamp according to a fifth aspect of the present invention is a

discharge lamp (1P) that comprises: a glass member (25A) that forms a light emitting

25  part; and a base member (26F) that is coupled to the glass member and is detachably held



bet ween the hol di ng nenber and the groove part. A discharge |anp
according to a fifth aspect of the present invention is a discharge
|l amp (1F) that conprises: a glass nenber (25A) that fornms a |ight
emtting part; and a base nenber (26P) that is coupled to the glass

menber and i § q%go EXbdg56] 52), DheRid L U&?%&?@Pﬁ%gﬁ@sz a%gﬂtact‘ffgﬁgﬁhj‘

t he base rrenb r rises: ‘a’contact part contacts
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part (26b) that is praqvi ded bet ween the contact part and the urged
part and t h&Y 2/pEesaias firegthatisessen the eptactpaskio: thehnlding member ip shafite 6 Pd)
that conprises a cooling mediumconduit that is provided between the
vicinity &f wirectivons metingpert (26bydhat iepravidestbetweantthseontdetipart andplswesl part
through the interior of the mating part. A light source apparatus
accordi ng toasd thiat sateasitk die holditdwembasadta Auid path (26Pd) hatcomphris@d cooling
source apparatus that conprises: the discharge Iarrp according to the

fifth aspect ﬁﬁlmﬁftﬁldﬁﬁﬁﬁ?ﬂtprd\f'%ﬁ%h&@ tHRRAcifin e M@@fﬁfﬁtﬂ%ﬁr
that conprises the hol ding menber that holds the di scharge lanp Via
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accordin? to_a sixth aspect of the resent |nvent|on i.s a _dischar
lanp t hatOcohghtsguwe a@&@%@ﬁ%@%@?%(%dmme lpmp peqoptingtoghg fighespec of
emtting part " and a base nmenber_ (26; 26P)that couples with the
gl ass nenber thegreseat lnvqnﬂoe,@qderheldmmppm@s (1) et comprisesihe holdingmirmber
gl ass nmenber along a first axis that is parallel to a first
di rection, t et baidetheidobargclamp visths basa nenttier otheredr the paldmy appartiuas a
shape that includes

comnprises: an urging member that urges the urged part with the pressing force; and a

medium supply apparatus (71) that supplies a medium, which is for cooling the base
15 member, to the fluid path.

A discharge lamp according to a sixth aspect of the present inventionis a
discharge lamp that comprises: a glass member (25; 25A) that forms a light emitting part;
and a base member (26; 26P)that couples with the glass member; wherein in sequence in
the direction away from the glass member along a first axis that is parallel to a first

20  direction, the base member comprises: a contact part (26a) that has a shape that includes
a discoidal shape, which is centered on the first agis and has a radius that is greater than
or equal to a first radius; a mating part (26b) that has a shape such that it is circumscribed
by & colummar shape, which is centered on the first axis and has a second radius that is
smaller than the {irst radius; a small diameter part (26k) that has a shape that includes a

25  colummnar shape, which is centered on the first axis and has a third radins that is smaller



a di scoidal shape, which is centered on the first axis and has a
radius that is greater than or equal to a first radius; a mating
part (26b) that has a shape such that it ¢s circunscribed: by a

col umar shape, which is centered on the first axis and has a second
radi us that ithan therstdcbrd radivayaotifae ufged part (26¢] 265) that baval shaei thavétobudepar t
(26k) that has a shape that includes a colummar shape, which is
centered on tdixeoidalrshhpexhichdnetnteaal b thdfifstmfigdiduss b f@irthiediedMhd iS Emaller
than the second.radius; and an urged part (26g, 26h) that has a shape

that incl udeshz the/fiSERIAR S RARE thatheGhird HAfs Mol 1R mbRBe Tﬂaﬁﬁgo@xi S

and has a fourth radius that is smaller than the first radi us an

| ar ger than | | 4 { e S id..bod
structure (2 gﬁy étg{-‘fﬁyg“' E%ani %%d?’?}ﬁ%lr@?oﬁg@%gﬁgg%t%@%ur a%gh%wgtglgtﬂﬁ
the mati ng par that .contagts the air, at the outer, ciycunference or
n the vidi nied cotan S R R s e protmberfis rdh 8 Mo ol hemEmegaTo o
sevent h -aspect of the present invention is a discharge |anp, =
conprises: a glass gee lamp according fgsevenshpsnestcaf the presgatinesrtion ismg
part and that is fornmed so-that it extends in a first direction; and
a first base dischdsge lappccomBivgs: a glasememberd@s 25A) thahedmprisecolight enhitting pant
end part of the glass nenber on the first direction side; wherein

the first based thanisdommdprhas dexteadyinajfestdingionaidd 4 26east hainber (26; 26P),
protrudes in an orthogonal direction, which is orthogonal to the

first directv@Rieiordd éndlpatt haddupledtd an(e8Bhrt of BB IS MEmBEONHEGrsPELMEGD
the projecting part and another end part of the first base ne

mber,
the extenpal s(ﬁjlr@?ﬁgegraﬁ %abémﬁﬁﬁéﬂ;@fggﬁ@f‘a E‘Jﬁ%?‘f“?%%a?{@?%%t%%?%@

part in the ona I rection, cond )
I's provided bet

e h . 0) LN art .an he .ot her. end t o
the first badhorumoar SRl FplshichBRaisL B BRF aRbeigh: e el buf g
that of the first. shaf art in the orthogonal direction; a third
shaft part ( 2%1151 ig Bmvaffeﬁﬁp%w the EF%%U%B&‘%@%@&@&@E ¢ned 3L dhecinstpassar t
and the other end part of the first base nenber, the external shape
of which is @emberitheaxsmal ghape of which iyamsllecthamthatetithe prajéctingpagdn thehan
that of the second shaft part in the orthogonal direction; and a
cool i ng part orthogonal direction; a second shaft part (26k), which is provided between the projecting
15 part and the other end part of the first base member, the external shape of which is
smaller than that of the first shaft part in the orthogonal direction; a third shaft part (26;
26h), which is provided between the projecting part and the other end part of the fixst
base member, the external shape of which is smaller than that of the projecting part and
larger than that of the second shaft part in the orthogonal ditection; and a cooling part
20  (26b2) that is provided to at least part of an outer circumferential surface of the fixst shaft
part and that is capable of contacting a cooling medium.
A discharge lamp (1) according to an eighth aspect of the present invention
comprises: a glass member (25) that forms a light emitting part; and a base member (26)
that is coupled to the glass member and is attachable and detachable to and from a

25  holding member (50, 52); wherein the base member comprises: a contact part (26a) that



(26b2) that is provided to at |east part of an outer circunferential
surface of the first shaft part and that is capable of contacting a
cooling medium A discharge lanp (1) accqpding to an eighth aspect of
the present invention conprises: a glass nenber (25). that forns a

l'i ght emitti Reniés the RMInEnHAES af® ddfRkes éﬁ@sltiont dfake fight EaH@ARShri Wit fR&bect

gl ass nenber and is attachabl e and detachable to and from@a hol ding
menber (50, e hORBAE H@cﬁgr I L : 3G

(26a) that -5%?)11ﬁthact sgq{lﬁ%t’%g‘f%?%dne @rmg!ﬁ%ﬁ?%gsﬁggggﬁsﬁ%%%ba
the light emtti.n [ ' to t | di ng,. nenber-in.a .
st i oot Piseg AL dallddied B8 BRHet o (i olig W bR o biRtoion; o
pressing force that es. t he, tact part to the | di ng nenber in
the first di waam?ﬁf%tﬁﬁ&v&éﬁﬁw% EPH%PWLDE%WQ a&&gﬁéﬁtm@i}ﬂ
the contact part and the urged part and that mates with the hol ding
nmember; afd aaksovithge paldingmmesaber;ng a s0olnepan shapisrovidrsl bsbrrendhe coptagt
and the urged part and that, along with the hol di ng nmenber,
constitutes @adend thequgedpaitand thendlong withdte lekdisguiemberpennstitatey & cooting y

of the contact part to the urged part. An exposure apparatus

accordi ng t o ngedivs pacivit Gfat tends FREEHE vichig RE thetoitact Part tEhe A Part.
apparatus that exposes a pattern on a photosensitive substrate by

using exposure |hﬁ*&kp&6fé%8?&gtqu Bitofling 18'3h asREY P SheARBRRSh¥ERtioNRGHE! N

a light source apparatus (3 the present invention is used as
the light so ' ol | ecti o
exposure. apperyE BB S Sl 4 oM SRS Gl B 6 Bl
is a nmethed of, manuf agturing a projection,exposur appar at us erein
| ant gendr adet Bpeat oy eniy Bl thbss RpSERCERR sulbhmarats ANEF B
lanp (1) is used to expose a photosensitive substrate with a pattern
that conpri s®Eesen) iayeghon Bused sdip et $qUEcepPREAME-ge | anp to a hol di ng
apparatus (31), which is for holding the discharge lamp, via a first
base menber (26) tAdrethad gimaphticnrinpa progectipn exposure aproredes according to af
the two el ectrodes of the discharge | anp; a step that connects a
servi ce cabl esye8B@)the present invention is a method of manufacturing a projection exposure
apparatus wherein light generated by a discharge between two electrodes of a discharge
15 . lamp (1) is used to expose a photosensitive substrate with a pattern that comprises: a step
that mounts the discherge Jamp to a holding apparatus (31), which is for holding the
discharge lamp, via a first base member (26) that is provided so that it corresponds to one
of the two electrodes of the discharge lamp; a step that connects a service cable (33B) to
a second base member (28) that is provided so that it corresponds to the other electrode
20  of the discharge lamp; and a step that cools the first base membet of the mounted
discharge lamp in a state wherein such is mounted to the holding apparatus.
Furthermore, parenthesized symbols appended to the above prescribed elements
of the present invention correspond to members in the drawings that show one

embodiment of the present invention, but these symbols merely illustrate the elements of

25  the present invention in order to make it easy to understand, and the present invention is



a second base nmenber (28) that is provided so that it corresponds to
the other electrode of the discharge |lanp; and a step that cools the
first base nmenber of the nounted dischagige lanp in a state wherein
such is nounted to the hol di ng apparatus. Furthernore, parenthesized
synbol s appewddithited ta the condiguetion eSthat dpghbdirhemtrent s of t he present

i nvention correspond to nmenbers in the draw ngs, that show one

enbodi nent OEFRBGITORIER INVINTIONN, but these synbols nerely
illustrate the el enents of the present invention in order to nake

it easy to under StaRehding6 alia®, PeBRHRNGr 4 MME Bideh ! inbdofhh 6d to
the configuration of tﬁ%? gn%)odi r?entf ' EﬂléiléE g@é&f&h?eﬁéeﬁgmw%%

According tog i i t_of.the present. .

i nvention, adlgcg%ll f% ar%%ﬁ%g%ﬁ%gg%%%%pg% %rg%g%? & c{l%%a%@oaﬁ%&ﬁaahrdngo
a hol di nl% ap*)lar at us teog ily in a short amount of tinme. Furthernore,
a di scharge TSHH™OEH ficiently cooled with a sinple nechanism
Furthernore, a di z:ﬁptgg ge | anp according to the present .invention can
be adapted to su THIOES: A disghargelamp &t be ¢ficientiyrgoolsd tither simplar at us
according to the first, the second, or- the third aspect of the
present i nvenedidwismBRI EF DESCRI PTION OF THE DRAWNGS FIG | is a
schemati c bl ock di agram of a projection exposure apparatus according
to one embodi ment Fafthérinersn dielrirge Imvp Bidosding tofthéprafef) inventidn RaK bd @lapted
cutaway view that shows a discharge lanp 1 in FIG1, FIG 2(B) is a

Cross secti apahch EWhins BinRlop 118 HeghesobrcB ahpaiud fefide 10 )
2(C) shows an exanpl e of alﬁ(t))t herigconf icggtr‘%ti on gf FIgCt; 2(B)§t?ﬂé?&&g@’s

a partigly - aykirl hidet e O SAABY Nt i Ng apparatus 31 in FIG 1.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG 1 is a schematic block diagram of a projection exposure apparatus
according to one embodiment of the present invention.
15 FIG. 2(A) is a partial cutaway view that shows a discharge lamp 1 in FIG. 1, FIG.
2(B) is a cross sectional view taken along the B-B line in FIG. 2(4), and FIG. 2(C) shows
an example of another coﬁﬁgu;ation of FIG. 2(B).
FIG. 3 'is a partial cutaway view that shows a mounting apparatus 31 in FIG. 1.
FIG. 4 is a plan view that shows the principal parts of the mounting apparatus 31
20 inFIG 3.
FIG. 5 is a cross sectional view taken along the A-A line in FIG. 3.
FIG. 6 is a partial cross sectional view taken along the B-B line in FIG. 3.
FIG 7(A) is an enlarged cross sectional view of a fixing arm 55A in FIG. 3,
viewed from above, and FIG. 7(B) is an enlarged front view of that fixing arm 55A.

25 FIG. 8 is a partial cutaway view that shows the discharge lamp 1 in FIG. 2(4) in



FIG 4 is a plan view that shows the principal parts of the nounting
apparatus 31 in FIG3. FIG 5 is a cross sectional view taken al ong
the AAAline in FIG 3. FIG6 is a partigl cross sectional view taken
along the B-Bline in FIG 3. FIG7(A) is an enlarged cross

sectional vi @statefwharein Rismoenter t6 5 mounfihGafarates HviaFIlGr3om above, and
FIG 7(B) is an enlarged front view of that fixing arm55A. FIG8 is

a partial cutaway RIGENstdpattied bdiyged digavilySidvaofebdsa pit 16 bithE HischardeMmp

in a state wherein it is nmounted to the nounting apparatus 31 1n

FIG3. FIG Piﬂﬁaasﬁ?d&b&iioﬁﬂhﬁé%qn@dga? _meagw of a base part 26 of
the discharge lanp 1 in FIG 8 and a poftion of the nmounting

apparatus 31. Fl GgtR( | Sl in HG. I n
a state wherein a ﬂg'wﬁ%ﬁgﬁg@Iﬁﬁoﬁeﬁ%%ﬁ%ﬁ?@qh%&ﬁo%rsgge ‘gheﬁ%ﬂ}l%ng
menber 41, and .FI G .10(B), sho state wherein the sw ' I pk
nmechani s 6?%&5‘%&?@@“?%3%%1%0 Frgé FIOYIE pqrRber 4?[’]?(1&%%?-%5&) Sg@})'f’; a
and (D) are partial cutaway views that show other enbodi nents of the
di schar ge | aft#ic dbewsintha gwitthinglink speckanism 63 hasyaised the mozgie member 41( B) |
(©, and (D) are partial cutaway views that show ot her enbodi nment s
of the discharge IFAGP. HéAn(B), (Q), avd Heargpastiad vutaivay eiews that sheiwGEher
13(A), (B), and (C) show ot her enbodi nents of the discharge | anp

accor di ng t cerhbudimenesefthe disshargeilanp adcbfdg d4feAresidintdilionr e parti al
cutaway views that show ot her enbodi nents of the discharge |anp

according to the mI@sm(A),rqngrq%j,aﬁn(D)'ik iakeluttvay (idivs thafhowAdifer( D)

show ot her enbodi nents of "the discharge Tanp according to the

Py eoent 10" ifincad 6 the 6 ardonlp GL:8REng S hd HABhe ol T taken
FIGS. 13(A), (B), and (C) show other embodiments of the discharge lamp
according to the present invention.
FIGS. 14(A) and (B) are partial cutaway views that show other embodiments of.
the discharge lamp according to the present invention,
15 FIGS. 15(A), (B), (C), and (D) show other embodiments of the discharge lamp
according to the present invention.
| FIG. 16(A) is a cross sectional view that is taken along the A-A line in FIG.
15(B), FIG: 16(B) is a cross sectional view that is taken along the B-B line in FIG. 15(C),
and FIG, 16(C)is a cross sectional view that is taken along the C-C line in FIG. 15(D).
20 FIG. 17 is an oblique view of the principal parts of the discharge lamp shown in
FIG 15(D) and shows one example of a mf-:thod of manufacturing the same.
FIGS. 18(A) and (B) each show yet another embodiment of the discharge lﬁp
according to the present invention.

FIG. 19 is a flow chart diagram that shows oue example of a process of

25  fabricating a microdevice.
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15( B), FIG 16(B) is a cross sectional viewthat is taken along the

Blinein FIG15(C), and FIG 16(C) is a cross sectional view that
|s taken along the GCline in FIG 15( FIG 17 is an oblique view
of the principal parts of the discharge anp shown in FIG 15(D) and
shows one exanple of a nmethod of manufacturing the sane. FIGS. 18(A)
and (B) each show yet another enbodi nent of the discharge | anp

accordi ng t oDERERPFEBADF THIEREFERENERGYMB0LS a flow chart diagram
t hat shows one exanple of a process of fabricating a m crodevice.

DESCRI PTI ON i]i TI-II REFEIE;%%E&QQM@Q_S 1, 1A-1Q Discharge lanps 2

Elliptical mirror tubes 25a Bulb part 25b Rod shaped
part 26, 264 ZGQ@ ?arts 26a Flange part 26b Shaft part 26d
Groove part “26Pd R Y6f Recessed part 26h Fixed part 28 Base

t 28b G t 9 Fi xed pl at
par %)\égApG;sstu es ' xe p are

252 Bulb part
25b Rod shaped part
26,26A-26Q)  Base parts
26a Flange part
10 26b Shaft part
26d Grﬁovc part
26Pd  Conduit
26f Recessed part
26h  Fixed part
15 28 Base patt
28b  Groove part’
29 Fixed plate
30 Exposure Jight source
31 Mounting apparatus
20 32 Insulating plate
33A, 33B Electric power cables
34 Power supply
36 Bottom plate
37A-37C Guide members

25 41 Moving member



30 Exposure |ight source 31 Munting apparatus 32 Insulating plate
33A, 33B Electric power cables 34 Power supply 36 Bottom pl ate
37A-37C Cui de nenbers 41 Moving nenber 14 42A-42C Coupl i ng nenbers
44A- 44C Conpression coil springs 45 Upper plate 46A, 46B Franes
47A, 4713, 4ARARM2| pl afaplingBambdi8B Lifting nenbers 50 Positioning
plate 52 Cylindrical nmenber 55A-55C Fixing arns 63 Switching |ink
mechani sm 644Ro44CYy | evesmpradsion@dil Mgl € rod 67A, 67B Links 69A,
69B Rollers 70A, 70B Pins 71 Ventilating apparatus

45 Upper plate
46A, 46B Frames

S 47A,47B,47C Panel plates
48A,48B  Lifting members
50 Positioning plate
52 Cylindrical member
55A-55C Fixing arms

16 63 Switching link mechanism
64 Rotary lever part

65 Movable rod

67A, 67B Links
694, 698 Rollers
15  70A, 70B Pins

7 Ventilating apparatus

73 Piping
DESCRIPTION OF EMBODIMENTS
20 The following explains a preferred embodiment of the present invention,

referencing FIG. 1 through FIG. 10.

FiG 1 éhows a projection exposure apparatus (exposure apparatus), which
comprises an exposure light source 30 (light source apparatus) of the present
embodiment; in FIG. 1, a discharge lamp 1, which comprises an arc discharge type

25  mercury lamp, is fixed to a fixed plate 29 in an insulated state 'via a mounting apparatus



coadnoe

73 Pi pi ng DESCRI PTI ON OF EMBODI MENTS The foll ow ng explains a
preferred enbodi nent of the present invention, referencing FIG 1
through FIG 10. FIG 1 shows a projectiorisexposure apparatus .
(exposure apparatus), which conprises an exposure |ight source 30
(1ight sour ce3ldbpidingtappyretss). t Feadditipnencathedaiandiamanede of the Bischarge, laap 1 are
di scharge lanp 1, which conprises an arc discharge type nercury

| amp, is fi xemnnerte tb apeverdupply 32 9ia flexitde tlacnit pivest catbled 33 A 33BAand an
nmounti ng apparatus .31 (holding apparatus). In addition, a cathode

and an anode difipticalomidtod 2 fendenskerfiBrok) id fifed LAMRKESHot BoRn)RBWeA iSUPP! Y
34 via flexible electric power- cables 33A, 33B, and an ¢€lliptical

"l ol IS e SR R AL e
part 11 40 oL o 4385 P8O i o TR b

mrror 2. The, exposure.light _source 30 conprigses the discharge |anp

1, the elliph§ @QP“ W%, Tf’ﬁé"ﬂ?ﬁ‘&ﬁ swgﬂo‘arﬁﬁgﬁ? cqUpsgs the disehaggedamp i ¢
power cables 33A, 33B, and the power supply 34 (discussed |ater in
detail). A |ithhellipticakmirsre; the mougting m?a'@mé%dhgdcﬁaﬁpoﬁeﬁosblcbﬁ?eﬂ@d
in the vicinity of a second focal point by an elliptical mnor 2,
after which iandgwspoarsr supptyulf(distussed lefeniotdetadj. a  shutter 3, which
changes the |ight beamto ‘divergent light, and then inpinges a mrror

4 that folds the opdighchdanpehitied ftbm thddisdharge Ranis1 BROARI AN Hevas Qe I7y
a shutter drive apparatus 3a. The shutter drive apparatus 3a is

control | @ byecond Todal HEmO ' BptieNIShigRE 2, Pkr ﬁfﬁemﬂaﬁé &%{%ﬁ&e Vidnity ¥ a
Ic 'S

present enbodi nent, a stage control syst'em 15, | scusse

| ater, contr ?shﬁ‘ttér aﬁwﬁlﬂﬂkﬁﬁgﬁsﬁp% F&t%?#%%(fﬁfﬁ&g%lhgﬁl,s&% 8dh dig%inges amirror4 .

instruction froma' nain c Sys Eh” provi
supervisory (iﬁ)a'%tﬁg{% thggpgicg?pe&ﬁerﬁ{el sggtte?f?) ig Qﬂeeng& ;.Ed{dr c?osed by a shutter drive

apparatus 3a. The shutter drive apparatus 3a is controlled by a shutter control system
not shown in ﬁgures. In the present Emhodimeﬁt, a stage control system 15, which is
15 discussed Jater, controls the shutter drive apparatus 3a based on an instruction from a
main control system 14, which provides supervisory control of the operation of the entire
apparatus.
The light beam reflected by the mirror 4 enters an intexference filter 5, which
selects just exposure light IL that comprises a prescribed bright line (e.g., the i-line, |
20  which has a 365 nm wavelength). Furthermore, in addition to the i-line, it is possible to
use the g-line, the h-line, light that combines such lines, or, for example, a bright line
from a lamp other than a mercury lamp as the exposure light IL. The selected exposure
light IL enters a fly-eye lens 6 (optical integrator), and numerous secondary light sources
are formed on a variable apertute stop 7, which is disposed .at the emergent surface of the

25 fly-eyelens6. The exposure light IL that passes through the variable aperture stop 7
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apparatus. The light beamreflected by the mrror 4 enters an
interference filter 5, which selects just exposure light IL that
conprises a prescribed bright line (e.g 6the I -11ne, mhich has a
365 nm wavel ength). Furthernore, in addltlon to the R ne,

possible to hgeentdiea Ebnl:lefbﬁnd mﬁaﬁle kié@&top) 6 gﬂta fibakla ﬁéﬂ?B”e’i”h Qﬁﬁk in

lines, or, for exanple, a rlght line froma lanp o t han

mer cury Ianp

IL enters a f yglfetggrﬁ%%%gﬂga? {19@&?& %g‘?‘%@g 3%ﬁ}u ggtg%@rnap% s Mfa
secondary |i ght ar.e forrred a.va erture._ st

which is di sé‘%gce A taHéHM?tboMe %%B"%ﬁ“?ﬁﬁ&ea%? @ﬁ@g%ﬁggpés Ofﬂ%f‘e
exposure light IL t zh a % hrou h the vari able adaerture stop 7

then enters &PFUpgSQithajehcy j(sﬂ?ffa? V’éB V‘F ?@aﬁﬁt‘!@tgép) Ipdgitipngthe F‘Pllﬁgufaépms
|l ens 8. The plane in which the reticle blind 9 is disposed is

subst ant i al | yuedhatthastezadontolsygemtls can epenfand elogs tharetncgthlmﬂ 8 via thaddive
an illumnation area on the reticle Ris defined by setting the
shapes of t heppagen$agsthatfa wifer Was naxhendebdsadly Srradigtedwilh expsap pightavies,
9a. In addition, the configuration is such that the stage control

system 15 caﬁommpap@[ewamewim ph&t.icle blind 9 via the drive
apparatus 9a so that a wafer Wis not unnecessarl ly irradiated with

exposure |1 ght whefme ofrdue amR &atgzg s 86685 4 1licR!HERR Y Hunliflies a pattem

exposure light IL that "passe rou 1N

f f th
oPay Tens 107gle A ﬁ?i%ﬁif%l%g i b &Pﬁmﬁe@m‘“’o@ 1
l'ight IL, 1 ot | : 13
Clogrprl sesmf1 Egh"éFﬁcﬁ]t% r%%?%‘ée ﬁo@‘gac?nﬁ;@nﬁeﬁ eefﬁr eﬁ@éll Wca mnsys@%glhe

fly-eye | ens , the variable aperture stop 7, the relay |enses 8§,

10, the reti ér%%ﬂii reImFises the smtish A othe wimers Hhe interferanns filiseS,cbnfenydens
| ens 12. The |ight beam fromthe exposure |ight source 30, which
serves as t hé, tryesableageitytetstapl7, thelrtlayrienses 8s10, e retidlé bliel SRthe(diGiﬂM)
via the illumnation optical system 13, and one shot region of the
waf er W ( photmtirentl, tnd/tbe condenser lens 12.  The light beam from the exposure light source 30

b

which serves as the exposure light IL, illuminates the reticle R (mask) via the

15 illumination optical system 13, and one shot region of the wafer W (photosensitive
substrate), which is coated with photoresist, is exposed at a projection magnification f (B
is, for example, 1/4 or 1/5) with the pattern inside the pattern area of the reticle R via a
projection optical systém PL. Inthe explanation below, the Z axis is parallel to an
optical axis AX of the projection optical system PL, the X axia is parallel to the paper

20  surface of FIG. 1 within a plane that is perpendicular to the Z axis, and the 'Y axis is
perpendicular to the paper surface in FIG: 1. |

At thisl time, the reticle R is held on a reticle stage RST, which is finely movable

in the X and Y directions and in the rotational directions around the Z axis, on a reticle
base (not shown). The position of the reticle stage RST is measured with high accuracy

25 by alaser interferometer 18R that irradiates a movable mirror 17R, which is fixed to the



substrate), which is coated with photoresist, is exposed at a
projection magnification fl ((I is, for exanple, 1/4 or 1 /5) with
the pattern inside the pattern area of the reticle Rvia a
projection optical systemPL. In the expi'énation below, the Z axis is

Phe x i s 1 E0plsAaE RS 1 R alegublos WG P S maRie s SRl i

that is perpendicular to the | s, and the ? axis is _perpendicul ar
to the paper&@lﬁ?&gﬁﬁ@tﬁoﬁwsﬁ#@ ig mﬁﬁ"?ﬁ‘?@c@ Sy§ier 1ot Pesed omthatmeasiged o
areticle stage RST, which is finely novable in the X and X
directions avalug sndiestrelontermaiva fom themaiwenntral sysienh i theAtags pentrobsystm
reticle base (not shown). The position of the reticle stage RST is
measur ed wi t hS éringpolsatbe position ofthe retidlasiege RS v hdtioesystem 1583 vitiidt comprises
irradiates a novable mrror 17R, which is fixed to the reticle
stage RST§ W lifeadmitdoasdtéi ng | aser beam and that neasured value is
supplied to the stage control system 15 and the main control system

14. Based on that MERSW:AHe Witk WeisBRRL Rl s ggﬂfv@%gvl%ia%fyh%meﬁgﬁt

mai n control system 14, the stage control syst ontrols t

posi tion of | Vi riv tem 19R ich ..
Compri ses efnh3hd Byt e BT B oy B el i
waf er stage. via.a wafeg, h r (not hown) , d the waf tage
VBT 1 5 roont StFbodais HEe 88 Y fiseb it Baitich of e ety stiee WL
movabl e in the X and Y.djrections. The position of.the wafer stage
WST is neastesyrediwith hglyaccrasy by a jaserinigrierameter ﬂ%Wéhﬂ@ﬁM@%&mml%k
that irradiates a novable mrror 17W which is fixed to the wafer
stage WSO wnirrord 7Mk adiichiis fxédte e WwafanstagaMST, twithta nresastingldser hbang ands
supplied to the stage control system 15 and the main control system

14. Based onihhtrasasnied valuets supplisd tathd segatamdol iysfed! Prdake Mmbia okt
main control system 14, the stage control system 15 controls the

oL 20t S et oot ol
control system 14, the stage control system 15 controls the position of the wafer stage
WST (wafer W) via a drive system 19W, which comprises a linear motor, etc.

15 ‘ When exposing the wafer W, a step-and-repeat system repetitively performs: an
operation wherein the wafer stage WST moves a shot region of the wafer W into the
exposure field of: the projection optical system PL; and an operation wherein the reticle R
is irradiated with the light beam from the exposure light source 30 via an illumination
optical system 13 and the relevant shot region on the wafer W is expos;ad with the pattern

20 of'the reticle R via the projection optical system PL. Thereby, the image of the pattern
of the reticle R is transferred to each shot region on the wafer W,

Furthermore, in order to perform alignment beforehand when performing an
exposure, areticle alignment microscope 20 that detects the position of an alignment

mark formed in the reticle R is installed above the reticle R, and an alignment sensor 21

25  that detects the position of an alignment mark, which is accessorily provided to each shot



When exposing the wafer W a step-and-repeat systemrepetitively
perforns: an operation wherein the wafer stage WST noves a shot
region of the wafer ‘Winto the exposurejdield of the projection
optical systemPL; and an operation wherein the reticle R is

i rradiated Wdglontdnahd watet W &dnstilled bh aRRlc@iFaS 0f thelpralBdtiof Qe sRRnVPIR
an illumnation optical system 13 and the rel evant shot region on

the vafer W iS,@iasSeadidid haibBemdder ahﬁ%.aﬁguﬁaﬁtgtokﬁ SidR el i ?U?mfd
the 1 mage of t 0

proj ection optical system PL, Thereby, e pattern

the reticle ' 201-00 0N . fer
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an exposure, reti aly nt m cr,os e.. .hat detects the
posi tion of gﬁi%éftfi%fh%&t %&%“P T igopls ?f@ﬁ&“%g@mﬂﬁmigmwgﬁgq jud ghe
above the reticle R and_an alignment sensor 21  that, detects the
posi tion bf HNEEPHICRIN 2] A8 upPiiedite An plignmentsignsl progesping vy strar) 16, ovhirdic h
shot region on the wafer W is installed on a side surface of the
proj ecti on oferiveatheagsy eonréinates ofithadiiétédongrk by fioderaingle, parfdmingriege
22, wherein a plurality of fiducial marks is forned for the

al i gnment  sepwodssidg oantt deetidd dignals, andotbiz\aindg dodrilinkte énfuintdtith i9supplicdhe
wafer Won the wafer stage WST. The detection signals of the reticle

al i gnnment i geesePaMmePsyaideh 141€ The ks vBRab! Vﬁ_@t@ﬁ(ﬂaﬁ 1AhErcElRM Afadnd O
an alignnent signal processing system 16, ich derives the array

coor di nat es g&ehgpbdﬂggéﬁ&g%gg%r&m gﬂ%‘ﬁ}maﬁ?@" e, perform ng inmage

processing on t Ion gnal s, array coordi nate
information is supgli t.o the in . control system 14. .The, nai

cont r ol £€St em 14 ei@ﬂ%@%&’ﬁ@?%f’ getﬁgan}f@ﬁgxsx%@q,@e Wﬁ%‘%@"dﬁr&ﬁe
array coordinate information. The follow ng explains the details of,
for exanple; d@??éfgégﬁﬂ’ &GP% SpugHng %ﬂram%h‘ahl@ﬁcm%tqth%ﬁamﬁtﬁéhght .
mounting apparatus 31, which constitute the exposure |light source 30
of the proj etnress Ot hequeiectioprapemupsappirani of the prsent e entent . FI G
2(A) is a partial cutaway view that shows the discharge lanp | in the

FIG: 2(A) is a partial cutaway view that shows the discharge lamp 1 in the

exposure light source 30 of FIG. 1; in FIG: 2(A), the discharge lamp 1 comprises: a glass

15  tbe 25, which comprises a bulb part 25a and two substantially symmetic cylindrical rod
shaped parts 25b, 25¢ that are fixed so that they sandwich the bulb part 25a; a base part
(lamp base or metal base) 26, which is coupled to an end part of the rod shaped part 25b; -
and a base part 28 that is coupled to an end part of the rod shaped partt 25c, the diameter

| of which decreases toward its outer side in steps. A cathode EL2 and an anode EL1,

20 which form the light emitting part in the bulb part 25a, are opposingly fixed and are
connected to the base parts 26, 28, respectively; in addition, the base parts 26, 28 are
made of a metal that has satisfactory electrical and thermal conductivity, The base part
26, the glass tube 25, and the base part 28 are disposed along a straight line that passes
through the center of the light emitting part so that the center axes of the rod shaped parts

25  25b,25c of the glass tube 25 are links. The directions that are parallel to the straight



expo‘sufe l'i.ght source 30 of FIG1; in FIG 2(A), the discharge lanp 1

conprises: .a glass tube 25, which conprises a bulb part 25a and two

substantially symetric cylindrical rod ﬁgaped parts 25b, 25c that

are fixed so that they sandwi ch the bul b*part 25a; a base part (lanp

base or net alyiaase)inéBhe WG RxdsorARUBE SokpbPr@ 280 h50 A 1oRSinbiAS) diRBrion L
; 1 ° gg,g thaP i 58 tom?% Hﬂﬁl pl%?[fmn

shaped part 25b; and a base part coupl'e ah en

of the rod sgﬂ,ﬂ%ddi&gé%%%l_t he di ameter of which decreases toward

its outer sidéin's cat hode EL2 and an anode ELI, which form

the light emtting t int | b part 25a, are, opposingly fixed
and are connect edTB%{’%Sﬁ Qﬂ%ﬁzggﬁ?ﬁfé are “E%fasreg?ﬂ'@d{)"i%(%ﬁﬁf%"%ﬁ terminals for
addi tion, the base parts 26, 28 are nmade of a netal that has

sati sf act or y SEPREINg pleglric pawe fiemm the porehapelyi diin FIG. e thspathognEL2 ampighe
the gl ass tube 25, and the base part 28 arc disposed along a straight
| i ne t hat Spasseds El hvie tgteldcins praver eablasBIANZ3B, ireppectiveiyt t Immldpiang thebase
that the center axes of the rod shaped parts 25b, 25c of the gl ass

tube 25 are lpanks is dbeusdil beghdlopat dihht the glagatiad 15qWistiurgd18mp 1) eindatheld,
line that links the center axes of the rod shaped parts 25b, 25c are

| ongi t udi nal 9§ pRRVEORe Form@d irf Bd BHs8 GARE2E AfRtethroulh %_gQ@lﬁfns?ig;oE&r &b

28 basically are used as electric power réeceiving termna

suppl yi ng el %%fp%‘ﬁ"R%{‘hé%@@ﬁﬁfq%gﬁ?ﬁ@h%@%%e%-i n FIG1 to the

cat hode EL2 an e ano . ectric power cables 33A,
33B, respectively.,ln addition he bas ary 26.4s also used.as _ a
hel d part so that Nﬁ@e ?%gqqea@eﬁ%tb(eépggﬁa?%m%o%e 0(?51?1“53251%@#'8,
and grooves “f formed in_both base parts 26, 28 wherethrough a %as
flows in 18 ddpllqwng partsarsforaed indhe\pase Pk 26, whichds ponnested torthefatiade EL2: an
gl ass tube 25. Nanely, in sequence fromthe rod shaped part 25b to

the open end asidex flavhepatt 364 (oouteng parts which hes Zooywi diametar it fscappropimately
26, which is connected to the cathode EL2: an annular flange part

26a (contact tpixetbat ofifhi codl shapedarar@iber colliname slett fant6hi(@atdpyract(teidig v
twi ce that of the rod shaped -part 25b; a columar shaft part 26b
(mating part gaflpf which8as an outer diameter that is slightly larger then that of the rod shaped part
25b; a columnar small diameter [;axt 26k, which has an outer diameter that is smaller than
15  that of the shaft part 26b; and a columnar fixed part 26h, which has an outer diameter that
is slightly smaller than that of the shaft part 26b or that has an external shape that is
substantially the same as ﬂnat of the shaft part 26b; furthermore, a chamfer part 26e is
formed at the border between the shaft part 26b and the small diameter part 26k, and a
chamfer part 26i is formed on the open end side of the fixed part 26h.  Alternatively, the
20 columnar shaft part 26b can have a substantially the same diameter as that of the rod
shape part 25b. The small diameter part 26k is formed by providing a recessed part
(stepped part) 26f between the shaft part 26b and the fixed part 26h in the directions tha;[
are orthogonal to the longitudinal direction L of the discharge lamp 1. 'When attaching

the discharge lamp 1 to the mounting apparatus 31 in FIG. 1, the flange part 26a contacts

25  acorresponding member and constitutes a reference for positioning the light emitting



part)), which has an outer dianmeter that is slightly larger than that
of the rod shaped part 25b; a columar snall dianmeter part 26k,

whi ch has an outer dianeter that is small28r than that of the shaft
part 26b; and a colummar fixed part 26h, which has an outer dianeter
that is sli gl thegiass &berh imthe fengitedinglireetioarl (fivst direion); Gextitekmore the
an external shape that is substantially the sane as that of the
shaft part 26cbaitput 2étemates with an oprairfgerf thrparotregbading metbemed cahstinfies a
border between the shaft part 26b and the small dianeter part 26K,
and a chanf eefepamcd fo2 Gositicodgthetightemiting paP Bk Stk thitdeorflogbii1d tx ed
part 26h. Alternatively, the columar sﬁaft part 26b can have a

subst anti al | VioigiadmalBredi@NE! Sh 288itibA) Alpr@bed NfnsOky i§§kg9ﬁe£§ﬁ the 4224 part

_The smal | dianmeter part 26k is formed by providing-a Tecessed par

(stepped mar tknROTodabdeE ke alields, PELd peQh: el b, Klxed part, 260

in the directions that- are orthogonal ongi

L of the disc 1. When, attachj ng.,the discharge | a to

t he mounti ng %ﬁ%ﬁ%@@%‘ﬁ‘ﬁ%ﬂa@iﬁﬁ% . fWaPﬁbgmﬂéﬁcﬁmE% (}ﬂggglé@rtbg
correspondi ng nenber and cqnstitutes a reference for positioning the
light emitti m“%?npﬂsﬁuﬁﬁénél%és_atﬂ%@@ﬁ the mwemfgnmmnmachanism on
direction L (first direction); furthernore, the shaft part 26b mates
wi th an openithgyneynting eppasttaethidedis inyemastibtertherdessaimtti26fisids aad that
reference for positioning the light emtting part in a plane that is
ort hogonal t andniter apphiega pressimpforadiapsindtiderpressed ek dg 10 the londutmsEd
surface 26g is provided on the fixed part 26h by formng the

recessed 1par idirdéifon RS ip foemsEie Spdnl A8 @idR BT thehase dalt 28. Pl d‘hglzt LS
ort hogonal to the | ongitudinal d?fection L. When the di g%ﬁalr ’tParrp 1

mober s of an el e SRR 2ues i A, 0 peds bl 26 30N (et
nsert o0 11t Gyl LEORSAT AL gkl | Terber apl o
Accordinoly, the  DRGARD bt SRRl e pLibe Aoy 3or FIG R tken
PT eS.S ed surf %l%ﬁg %gB-Balir::lde; gsr}s%m]:vrix )i(neI(*‘jI . g(g),_o%ggings 27A, 27B (positioning parts) are

15 formed at, for example, 90° intervals at two locations in the flange part 26a. The
discharge lamp 1 is positioned around its axis along the longitudinal direction L by
inserting two corresponding pins 70A, 70B (refer to FIG 4) on the side of the mounting
apparatus 31 in the openings 27A, 27B. That is, with respect to the mounting apparatus
31, the totation angle of the discharge lamp 1 atound the longitudinal direction L of the

20 discharge lamp 1 is determined. In addition, there are multiple types of discharge lamps
1 that each have different light emitting power and the like, and therefore the number
and/or angle and the like of the openings 27A, 278 differ for each discharge lamp type.
Accordingly, there may be one or more openings. Specifically, as shown in FIG. 2(C),
openings 27A, 27B, 27C are formed at, for example, 90% intervals at three locations in the

25 flange part 26a of a discharge lamp that is of a different type than that of FIG. 2(B), and



formthe nenbers that are urged by the urging nmechanism FIG 2(B) is
a cross sectional view of the discharge lanp 1 in FIG 2(A) taken
along the B-B line; as shown in FIG 2(§£,openi ngs 27A, 27B
(positioning parts) are 15 forned at, r exanple, 90 intervals at

two | ocati ongrek Pink AR fhinRAGRa Q@ﬁ'éspglﬁﬁn% ﬂ&ﬁmﬂg gﬁ%gdl'u% }IMtﬁﬂabiyspr%\;/ents the

positioned around its axis along the longitt direction’L

poSi i s along ¢ tdlnal i r y

Side of he TRaEabs SRR el e @B it Bo bl BBerblfof
i th t,to th ti t 31, th tati | f th

di schar ge | AIPOFB R DHE Y OROPEIRIFPOIFRHERBIS of the

di scharge lanp 1 |s deternined. | addi tion, there are multiple types
of discharge |anp etu@ﬂ%gqt&tl’lﬁa?éﬁ),ﬁg\? calfspizad gRYe pargdid isfanped srguishaneaxis
and the like, and therefore the nunber and/or angle and the |ike of
t he openidngsba rypardizBodhe foagitdinal dizastonlL seross pportiemgs anppier surface of the
Accordingly, there nmay be one or nore openings. Specifically, as
shown in Fl GhafPf«) 26b thytemiendsirdii A vacdity GTTke Bange pat PRrto die chh@fer part 26¢
exanple, 900 intervals at three locations in the flange part 26a of

a di schar ge (jcaesped fad 265 of dga§ (Hofih@mediim} ¥R Ros1hd 1t p&f 26 LuB the

and three pins are fornmed in a correspondi hg nounti ng apparat us.

This reli ablgyoo% YEOESRbRS ve;magﬁogﬁgm%s N gﬂ;%g?ﬁﬂ;@g%)l, @f{ﬁh(?sfdi%uss.ed later,

different spgecification 1n the I ng ap e exposur

2R, 5 nel radfteteF PRIFER R EPOIHS BRPRR: A bapdlflel e ptepat S

that is_ parallel to e longitudinal direction L acrpss a portion qf
i out orlOo drease bt 46 vepeieni fooladahd fh s b oA R o blasss aresdll
vicinity of the flange part 26a to the chanfer part 26e S‘hreces.sed
part 26f). Angdditiqnsdhsiposigonsd slatiopship betwaen thp groowepastfd apd the openingsciid,
into the groove part 26d froma ventilating apparatus 71 (refer to
FIG 9), whi2@B in FIGRR)s sad do that the pooledghs iefficytly seppliediffordthaventilating
generated by the glass tube 25 is conducted to the base part 26, the
bas;a Sar t 2 ﬁppeasi_tlu%)ﬁ @éftr 10IRGI9) Yo te@reile pandsd inQ sghewheréitl e cdbredpbndihs O
cooled as a result.

pins of the mounting apparatus 31 in FIG. 1 are inserted in the openings 27A, 27B.

15 The recessed part 26f is formed in the base part 26 on the cathode EL2 side
| betwéen the shaft part 26b and the fixed part 26h. Namely, because the small diameter
part 26k, which has a cross sectional area in a i}léne that is orthogonal to the longitudinal
direction L that is smaller than that of the shaft part 26b, is provided between the shaft
part 26b and the fixed part 26h, part of the urging mechanism of the mounting apparatus
20 310 FIG 1 can be easily inserted therein,
In this case, the shaft part 26b and the small ﬂiameter part 26k each have a
circular cross section centered on an axis that is parallel to the longitudinal directions L,
and the diameter of the circular cross-éection of the small diameter part 26k is preferably
less than half (e.g., approximately 1/3) that of the shaft part 26b. Thereby, part of the

25  urging mechanism can be deeply inserted in the recessed part 26f and the pressed surface



In addition, the positional relationship between the groove part 26d
and the openings 27A, 27Bin FIG 2(B) is set so that the cool ed gas
Is efficiently supplied fromthe ventil §5I ng apparatus 71 (refer to
FIG9) to the groove part 26d in a staté&“wherei n t he correspondi ng

pins of the ygpum B%sﬁfﬁf}é@k‘iﬁe @knieﬂd Eé@? %as%

openi ngrs] 27A, hng ecesse parth orrre taqgftg%ﬂ)r%ase parEI
26 26
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26b, is pI’OVI ded between the shaft part 26b and the fiXxed part 26h,
part of the lengindigalfienton sm lfthis pase.fbrigropyrpastysd ishalisally fommedin e 1
can be easily inserted therein, In this case, the shaft part 26b and
the smal I5 disarfetead thgashafl 2&!{2@3&1@1&:1 mMumﬂyahmwbling gas omefBdettivanol the
centered on an axis that is parallel to the |ongitudinal directions
L, and the edliiershifepard26li (heseqart@6). arfutth@afores ntehd of thé hillval Gomlel part 264,
di aneter part 26k is preferably |ess than half (e.g., approxi mately

1/3) that of, dritgticg b ktooR@pirtsaiy be PAsVidddto tirakafor HRShatvpa 26b in o

mechani sm can be deeply insertéd in the recessed part 26f and the
pressed sur p ase
bart 26 wit hﬁﬁfﬁ i St ﬂgﬁéﬁéy%ﬂ#f@ﬂﬂ%éﬁg%%% e
isin fluid | cation [E]iaa?essed part 26f t hr ough the
chanfer par %@' TF 08B Em(]?ﬁ ‘ow snmoothly in the

Iong|tud| nal direction. L. In this case, the groove part 26d is

hel i cal I¥ formed [opddiion, 4] sthe @P@W@%W&W disgharzolepp 1&%@1“7 long1tud1nal
consequently that cooling gas can efficiently cool the entire shaft
part 26b (bakectoad, imbydingthe glaes s 25 andtbe baselpasts 26028, aed LEis thy lowgfieof
part 26d, a plurality of groove parts may be provided to the surface
of the shaf ttheplase pR6D6, iwhich is eld &y gieimdvinting sprastharil| il the/loagiomipat he

| ongi tudi nal directions L, and the cooling gas may flow in these
groove part slire@fonds $ieni ibie grdfiehlelé for the length LT2 to be greater than or equal to 1/5 and

less than 1/4 of the length LT1 (for example, approximately 0.22 times LT1), as shown in
15  the equation below.

LT1/5 <1T2 <LT1/4 ()

Because the length LT2 is greater than or equal to a lower limit in equation (1),
the discharge lamp 1 can be stably held by the mounting apparatus 31 in FIG. 1 via the
base part 26 with a sufficient force, and the effect of cooling the base part 26 can be

20 increased. Furthermore, because the length LT2 is less than an upper limit in equation
(1), the length and the weight of the entire discharge lamp 1 eastly falls within a
permissible range.  Furthermore, a length LT3 of the base part 28 in the longitudinal
direction L on anotber free end side is, for example, greater than or equal to 1/8 and less
than 1/5 of the length LT1 (for example, approximately 0.15 times the length LT1).

25 In addition, the surface area of the portion of the surface of the shaft part 26b of
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In addition, if LT1 is the length of the entire di'scharge lanp 1 in
the longitudinal direction L, including the glass tube 25 and the

base parts 26, 28, and LT2 is the | engt %of t he base part 26, which
is held by the nounting apparatus 31, in"the |longitudinal direction

L, then it itge B4s8lpeR abkRt frafes Wit (é&&ﬁisﬁﬂabﬁﬁcrﬁﬂ%_ﬁ%@é’o?ﬁ&ﬁdﬁi Menfber of
equal to 1/5 and "less than 1/4 of the length LT1(for éxanple,
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than an upper limt in equation (1), the length and the weight of
the entide direaserdhapes of thei grgpve pht 26duias Aesariled bslomni Iheneb trdange.
Furthernore, a length LT3 of the base part 28 in the | ongitudinal

di rection L mossiblade nereaferibecmiidg sifebé as sresiloef theiiomp bithe godtmi @es toltken or
equal to 1/8 and less than 1/5 of the length LTI (for exanple,

appr oxi mat el grodkeHartR6drad folepbdnes getholdldg) force Ikt Bd@phddan thel Lt patt @ e
area of the portion of the surface of the shaft part 26b of the
base part 26 that Mrpﬁ.g@_with(ﬁ)cont acts) the opening of the:
correspondi ng nenber of the nmounting apparatus 31 in FIG 1 is
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part 26d, as de,scrirged bel ow. Th,ere&, it.is _possible to increase
the cool i ng Wpfigess (fog example; gpproyimaahithrqedipes) thatpd thegmeovspag 26d.t olhine

groove part 26d and to enhance the holding force that is applied to
the shaft paneangdist the pyuating belpy bolds true.  Thereby, the holding force applied to the

shaft part 26b is further increased and a comparatively greates cooling effect is obtained.
Ml>2M2  (3)

15 Mﬁreover, the base part 28 connected to the anode EL1 of FIG. 2(A) has, in
sequence from the rod shaped part 25¢ side to the open end side: a thin annular part 28h,
which bas an outer diameter that is slightly larger than the maximum outer diameter of
the rod shaped panl 25¢; a célumnar shaft part 28c, which has an outer diameter that is
substantially the same as that of the aunular part 28h or has an outer diameter that is

20 smaller than that of the annular parts 28h; and 2 cylindrical cover part 28b, which covers
the surface of the shaft part 28¢ ¢n the open end side, spaced apart therefrom by a small
space 28d and which and mates with the shaft part 28¢. A cylindrical terminal part 28a,
which has an outer diameter that is approximately 1/3 that of the shaft part 28c¢, is
provided on the cylindrical cover part 28b. Furthermore, a groove part 28f is formed

25  helically around an axis that is parallel to the longitudinal direction L in the surface of the



In nore practical ternms, the surface area ofthe portion of the
surface of the shaft part 26b that mates with the opening of the
correspondi ng nenber is preferably at lepst two tines (for exanple,
approximately three times) that of the groove part 26d. This neans
that the equshafigart?8t,extending frotrr the opehilend sidy o thi enruldr a2 8hor aaecessed
applied to the shaft part 26b is further increased and a

conpar at i vel parg2&eis rovidea beteg@eefhb aftulirpad B2 hitedle shalflpart 288/Rnd &k groove
Mor eover, the base part 28 connected to the anode ELI" of FIG Z(g,&)

has, in seqy&m@foffmmh&ﬂﬂﬁaﬁmi§m@cmﬁm8§ﬁn%ﬁﬂ%%éﬁc&%ﬁgggg.ep@

side: a thin annular part” 28h, which has an outer dianete
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and a cylindrical c ylelr_ part 28b, which covers_ the surface of the
shaft part 2p&t %ﬁwﬁ@ Spetpagsfds sofbat theyare in Hiid pemmprieation syituspchother.
smal | space 28d and which and mates with the shaft part 28c, A
cylindrical The enlindticabaever p8H280b infirmhd fram asmetalhas hasisatisfecteny dldotrical and
approximately 1/3 that of the shaft part 28c, is provided on the
cylindrical thexoeal cpaduttivd§b. Furthernore, a groove part 28f is fornmed
heli'cally around an axis that is parallel to the |ongitudinal L

direction L in theMgeldcaiogonks $dbR 33B8WA PR 8 £3GnnRed 86 e RGP Fart

the open end side to the annular parts 28h. A recessed part 28g 1s

provi dedpet m%mmﬂg&g%sg; th?g&a&rifti&glg ﬂ?é@ecﬁ:ﬂ:eqﬁk?gﬁe Bk c&%g?tem%é he

groove part 28f of t C 1S comuni catron Wth

t he recessed [ 8g.. | addi.tion ci.rcul ati an | e e L.s fornmed
in the termna CE%?tpq%é?‘“fH@’qW g‘h %Cfgag ﬁcoﬁlg me@%?@i%gﬁ%ecc&‘iw&ﬂ?%
the outer payt the term nal _part 28a,and the inside part of the
cover part a‘é%ﬁ,%%ﬁi P%Vﬁavagt%?@e%swﬁ ingoe plsgirip pevyergalle 3381 | Thug, the
communi cation wi.th each other. The cylindrical cover part 28b is
formed from eqie Bowaricable A3R issused for sunpbiing eqoledtans incaddisinnito elensmipawer,
conductivity.

and therefore can also be called a service cable, and the terminal part 28a can also be

15  called a service receiving terminal, Because the electric power cabie 33B and the
texminal part 28a are used to receive (supply) electric power and cooled gas, respectively,
they can be formed compactly.

In FIG. 2(A), the cooling gas that is supplied from the electric power cable 33B
to the circulation hole 28e inside the terminal part 28a flows inside 2 conduit that is

20 f(;rmed between the cover part 28b and the groove part 28f on the surface of the shaft
part 28c of the base part 28, and then is exhausted from the recessed part 28g to the outer
side. At that time, the entire base part 28 can be efficiently cooled because the groove
part 28f (conduit) is helical. Furthermore, instead of the groove part 28f, multiple
groove parts, each of which is providéd substantially parallel to the longitudinal direction

25 L, may be formed in the surface of the shaft part 28¢ in the base part 28, and the cooling
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The el ectric power cable 33B shown in FIG 8 is connected to the

term nal part 28a of the base part 28. In addition to the electric
power line that is connected to the angge ELI, piping for supplying
cool ed gas (cooling mediun) through the circulation hole 28e to the

groove part g&@&aﬁﬁ@sdfﬁgﬁi&ﬂdﬂhdaeﬁwvﬁbﬁlfi‘c power cable 338. Thus, the
el ectric power cable 33B is used for supplying cooled gas in addition

to electric power f ; i b 6& be.
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and the term nal all'ed a service receiving

term nal . Becayse,the,electr] r.cabl ' t
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the circulation hole 28e inside the term nal part _28a flows inside a
condui {  Shatot necessulibe formedaihe b 0t 28 £or3he 108 BLLn d wiherata dy e
part 28f on the surface of the shaft part 28c of the base part 28,
and then is dischapsheg I, itdsalshpossibledatbelelpetrade Bagisiconnegied datbe basegpad a6
At that tinme, the entire base part 28 can be efficiently cool ed
because t he pgldagMmBe mpakting2@parhia®Bia stjveias theabodzaind fbraht blectomledhat is

I nstead of the groove part 28f, multiple groove parts, each of which

i's provided cﬁfﬁ*ié%&a% ir@lohde RATR! dndhe £& dnf8ide @ @irteuditnadatidlis.ection L,

may be formed 1 n the surface of the shaft part 28c in the base part
28, and the cooli _ ked.

Furt hermore, i1 whese RT3 sH BEpaitRaset of o HUEREpRINES PO B

t he base part 26. and the .gl.ass.,t,ul 5 by just Rl vi ng
gas o (e grbBvE AR souRetn 1ind> BT % o B F WPt bR ot
then the conduit _through which the coaqlin s flaws, not .
necessari | y BE }:5lGeds ?ﬁquh@"ﬁ‘é@é"ﬁﬁ‘é‘(rﬁ?cl‘eéﬂpopg&et‘ﬂ‘féci%é’&lngy%ﬂ and FIG. 6 is a
Furthernore, in the discharge lanp 1, it is alsqo possible for the

el ect'r ode t Iratssisectional viast iakien alongtbe BdtbngiadiG A I‘thQj 3paythims Batydlatst i ng

apparatus 31 to serve as the anode, and for the electrode that is
shaped bottom plate 36 is fixed to a surface of a substantially square, flat, plate shaped

ceramic insulating plate 32 with bolts 35 at a plurality of locations. In this case,

15  columnar guide members 37A, 37B, 37C (refer to FIG 5) ate fixed in advance to the
front surface of the bottom plate 36 using three bolts 39A that are inserted through the
bottom plate 36 from its tear surface. Recessed parts 32a, which each house one of the
bolts 394, e;re formed in the. front surface of the insulating plate 32, which makes it
possible to fix the bottom plate 36 to the front surface of the insulating plate 32 so that

20  they are in close contact. In cach of the four corners of the bottom plate 36, an opening
36a is formed for passing one of the bolts 40 therethrough, and the insulating plate 32 is
fixed to the fixed plate 29 by passing the bolts 40 (refer to FIG. 5) through the openings
36a at those four locations. Based on this configuration, the mounting apparatus 31 is
fixed to the fixed plate 29 in an insulated state.

25 In addition, as shown in FIG 5, frames 46A, 46B, which are L-shaped in a cross



connected to the base part 28 on the free end side to serve as t he
cat hode. Next, FIG 3 shows the configuration of the nounting
apparatus 31 of the exposure light sourge 30 in FIG1l, FIG 4 is a

pl an vi ew of the nounting apparatus 31 i2 FIG3, FIG5 is a cross

sectional Vigwohakat, akOfgkdith ﬁle’%b&%ﬂé b[Bh?eB?, @i fleSGwodeft 88 cdrAdE, it éﬁt%

cross sectional view'taken along t line in FIG 3. TH FI

thin flat, lahsemd ?Eﬁ%g@?ﬁ%@gﬁgﬁ&g@b&m %ﬁ%‘is&?m?ﬁ%%&%ﬁg"f a

substantial I'y *sq Shape cer c rnsu te 32
with bolts 35 at a plurality of.locatipons..]n this case | u r
gui de nenber’§P87A° t@"’}é}cy?’i‘tgc(t Fightyar 8“"2&&“3{3')3@%‘%% ‘?ﬁ&fﬁ“ﬁ&jﬂ% to
the front sgﬁgface o{ h)gefggt omplate 36 USi’FEq three bolts 39A t hat
are i nsert ed/BrirgeRyRled Ry 2 fah plassshsped nengplate 7K. +4s shewp imEIG 4can upper
Recessed parts 32a, which each house one of the bolts 39A, are
formed i A t ipdats 5 thichis pubstantgliy squar.flay platei shepeg land kas3dargahirotarophuing
It possible to fix the bottomplate 36 to the front surface of the

i nsul ati ng pisarefe8® Bi6: 8 atmed ddty canter, & fixed asthe fankadtA, 468 and e paiel
the four corners of the bottom plate 36, an opening 36a is forned

for passing phie 470, 4B, DTS sl éﬂaﬁihgéﬂe@mgrom@@ﬁlm@e%ﬂeﬁgwe%ifﬂﬂ
plate 32 is fixed to the fixed.plate 29 by passing the bolts 40

(refer to F.'p@ssix@ﬁlégﬁ?gﬁ%ﬂﬁhﬁ@%@i@%mﬁ@%m@@ﬁ%ﬁ%@ | ocati ons.

Based on thi's confi the~nounti ng apparatus fixed.to
the fixed plate 29 i [ | at £ at l.ncaddi tion. as.sho in
FIG5, frames 46A,g‘ BTG5, bt 05918515;%‘3%&6&‘% R a86to sh BBser e St
view, are fixed ttgmplate 36 at the t | eft_ side corners,
lat ol e ARy Brlisalap Bt i SaversBe ohtiing {remdcedmpersitiom
plate 36 at the two right side _corners so that they project
ri ghtward, &xdndrical pembar e whiphissubsimtiplpcylindasal, ipfisadde a bottom surfase of e
coupled by a flat, plate shaped panel plate 47C. As shown in FIG 4,
an upper plthe posuBpingtplashSQ by balts S8 at foraichmpplegfoar lecatibhat The diangeghhaPéa
and has a large circular opening 45a (refer to FIG 3) forned at its
center, is fof¥edbagpartts diierdischaGAladSBinRId; 2(Agispadidted to an upper surface
50a of the positioning plate 50, and the shaft part 26b of the base part 26 is mated to a
15 circular opening 50b at the center of the positioning plate 50 and to an inner surface of
the cylindrical member 52, which is continuous therewi"d‘l. Accordingly, the positioning
plate 50 and the cylindrical member 52 constitute a member that integrally holds the base
part 26 of the discharge lamp 1.  The directions along the center axis of the cylindrical
member 52 are called movement directions D of the discharge lamp 1.
20 In addition, a vent S0c is formed so that its side surface and the opening 50b of
the positioning plate 50 are in communication, and a terminal of a highly flexible piping
73 is connected to the vent 50c in order to supply the cooled gas from the ventilating
apparatus 71 in FIG. 9. Furthermore, as shown in FIG. 4, the pins 70A, 70B are fixed to

the uppér surface 50a of the positioning plate 50 in an arrangement that corresponds to

25  that of the openings 274, 27B of the flange part 26a of the discharge lamp 1 in FIG. 2(B).



pl ates 47A, 47B. Three small openings are also fornmed in the upper
plate 45 for passing the tip parts of the three ‘guide nenbers
37A-37C therethrough. In FIG 3, an annulzgr positioning plate 50 is
fixed to an upper surface of the upper plate 45 by bolts 51 so that

it covers tiTeRBghdGardPart 36cofdhd disdhae Daky 1 8dn Awaysleinifiitedah tigenber

52, which is substantially cylindrical, is fixed to a bottom surface
of the positLami &t 22 sB% Q@.ﬂ af, for exanple, four
| ocati ons. 'Phel M%g%{e?grtﬁgga co tﬁgéggg&é part 26 of the discharge

pos i oni ng i at el St btichefee 2P hesBiersBoE as B uR S s 168
mated to a cir(iular openi hg 50b at té} center, of . the positioninp
plate 50 and®Y%® Wﬁ%ﬁ@}m@m?%w IaﬁFme ﬁgm@gpqtﬂdﬁqt 8 %Weiﬁfm%}ﬂnéh
I's continuous therewith. Accordingly, the posjtioning | ate 50 and

t he cyl i Adr iteemaleondedtivey seaieinaepsethy hﬁ%mﬂ@am@wﬂ”@cﬁ_mﬁégemw proveds
the base part 26 of the discharge lanp 1. The directions along the

center axi s catple 888 ixfiptedriathedeime 4fariea b825ar Bylaldiegthedischagd lamp 1 so
directions D of the discharge lanp 1. |In addition, a vent 50c is

formed so t higdt ﬂiett&ngé et B0y Jfalechagdhrt TEnFNE DAY cd@fisahe pdsitRning plate 50,
positioning plate 50 are in comuni cation, and a termnal of a highly

flexible piRidic phdvel B sGHHHREES BE bh all 06 BIthe 80GrE p
t he cool ed gasg#crpomct hgﬁl\plﬂe]nti | ating ptagppar g%%s 71 ?%%%%Eleg%?ﬁi Bhue

Furt her nor e, caSas ' Yol 7 ' ,

upper surf aé g%ﬁ%%%t" nge gdds%l F‘Sﬁ‘?ﬁ&gdﬁﬁ%?%&éf} igﬁgﬁfsg’rtﬁ%ﬁg@%%tl II{CElg%I
correspqnds 4o _that. of t eni.ngs. 27 27/B qf 1the flange part 26a
of the g?}scﬁg@@a&%%%m‘?ﬂﬁﬁﬁ% ?Fﬁ%‘.’mryt%%w,au‘iw flange part 26a
of the discharge lanp 1 can,  al ways be nopunted on the  positionin

plate 50 at the sHEwihesnes whenfpang the positigning miats 50 (sauplsd avithithagytigdrical
pl ate 50, the upper plate 45, and the franmes 46A, 46B have

el ectrical cugmbent2xon theviprer platectSnit i disposdan estate whenein 2 aying member 41,
satisfactory electrical and thermal conductivity so as to increase
t he heat r aditadh isgumicd and hasandpeding flir ctntersopkasitrcan surround the cylindrical
member 52, can move in the movement directions D.  The moving member 41 is
15  formed, in sequence from the upper plate 45 side to the bottom plate 36 side, by the
coupling of: an annular part 41a, which is disposed proximate to the cylindrical member
52; a conical inclined part 41b wherein its inner surface (tapeted surface) widens by
substantially 5° as one goes toward the bottom plate 36 in the movement directions D; a
conical housing part 41c, the ioner surface(tapered surface) of which widens more than
20 the inclihed part 41b by approximately 40°; and a drive part 41d, which has an annular
shLape that- is largef than the annular part 41a, wherein openings are formed at three
locaﬁoﬁs for passing the guide members 374-37C (refer to FIG. 5) therethrough.  As
shown in FIG. 5, small, flat, plate shaped lifting members 484, 48B are fixed at two

Jocations to an upper end of the annular part 41a so that they sandwich such in a manner

25  wherein they are substantially parallel to the panel plates 474, 47B.



cable 33A is fixed to the frame 46A via a bolt 55. By holding the

di scharge lanp 1 so that the flange part 26a of the base part 26 in
FIG 2(A) contacts the positioning pl at; el ectric power is
supplied to the base part 26 via the el gtrlc power cable 33A, the

frane 46A, the u ; | A71A0 I
Li kew se, the cyl Flggﬁngﬂél? ine’rrf;aléi55 caﬁ;ﬁ;ngalgg% %Aommag‘rzrgtﬁ% tegg?ﬂﬁdnve
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surround the c i ndrical menber can_nmove_in the novenent

directions [he PEehdples gl %ﬁﬁ@ﬂﬂﬂeﬁ@mﬁm spedivelience fromthe

upper plate 45 side to the bottomplate 36 side, by the coupling of:
an annul & part 41‘&sahowmmoﬁIGa%subs@a@@slédmmmwhmdi@tmm 384 38R BBC ate
menber 52; a conical inclined part 41b wherein its inner surface

(t aper ed surfixede) theingpersutface of thesippertplad 45 usingimlto ARC gotiat thoywover thee

bottom plate 36 in the novenent directions D, a conical housing part

41 c, the infeEt hoMs fhAcat HRpeeedo il thafirothd thb 6ﬁhdﬁ11€hep]&e80rﬁdﬁl’fﬁips of
t he |ncI I ned part 41b by apprOX| mately 40; and a drive part 41d

which has annaBiil fmbsRank 7o HIA 4 2L 8R4 bR LR c@‘&fé‘faﬁéne?ﬁ&t&ﬂﬂc

a, wherein opehings are torne three locations for passing

gui de nenber
FIGS, s ma| |‘§SR%;§F’§’7 E?"(éé g‘j@ﬁgﬁédﬁ*ﬁ%ﬁ‘?‘%‘@ %Pg ‘885@1*9#%4@&%@ xed
at two i .0 er .end of _t ann rt.41 a so tha
hey sartiin dEURRI drediminisd Soirer e msney a8 bt e afig mambers
parallel to the anel | at es 47A, 47B. In addltlon in FIG 5,
coupl i ng merf3é-424 3pthakithey covprhgsuide megtersd 7And7Crespectivalyy Al agesult, the
t he novi ng nenber 41 by bolts 43 so that they cover three openings
that are prowipgkssiontoibspringniftn-shdCicontinupnsly apriye prebsingyforcdd e tisalrive
37A-37C are inserted through the through holes of the coupling
menbers 42A-phot@1dof deesdvingehymber 41 in the movement direction D that goes toward the
bottom plate 36 side via the three coupling members 42A—42C.  Accordingly, the
15  moving member 41 moves along the cylindrical member 52 toward the bottom plate 36
side unless a switching link mechanism 63 (discussed later) applies a driving force to the
lifting members 48A, 48B, which are fixed to the annular part 41a of the moving member |
41, toward the upper plate 45 side.
In addition, in FIG. 3, three rectangular window parts 52a, 52b, 52¢ (refer to FIG
20  5) are formed (at the same angles as the guide members 37A-37C) at substantially
intermediate positions of the side surface of the cylindrical member 52 between the upper
plate 45 and the bottom plate 36, three protruding parts 52d, 52e, 52f are formed at the
same angles as the window parts 52a—52¢ on a lower end part of the cylindrical member

52, and substantially L-shaped fixing arms 55A, 55B, 55C (refer to FIG. 6) are fixed to

25  the protruding parts 52d-52f, respectively, so that they are rotatable around



As shown in FIG 4, substantially inverse U shaped fasteners 38A, 38B,
38C are fixed to the upper surface of the upper plate 45 using bolts
39C so that they cover the three holes {;hat are di sposed so that

t hey surround the positioning plate 50, "and the tips of the guide

menbers 37A- @At reaki i ; a rs
38A-38C, res %&%@3@ ;%:h afﬁss ?n gAb (k:)e?t%g e%tggknplzsg Efﬁﬂ 2? ?f%(rng?bp r?%?}%&ég %ﬁ%ﬁ

il [ : f. I ' th
st enr s JaRE( bty sphicl bach Bt e il 56 STRICS s "
th i d nb .37A..37C, . dvely. lt, th
g g\r/rg; ess iGO% utéggﬁdr{g%?lﬁ%%éd%ﬁﬂ@' r&%"{tg e!eﬁ%h{l}%/}eﬁayjnﬁfﬁg?ﬁgge;lrjes si ng ef orce

FI to the drive éart (311_ d @f t he nmovi ng, nenper _41 in the novenent

direction A that §&és qress septional v ofithe Geing a5 3A in HEC, epd BIG.
coupling menbers 42A-42C. Accordingly, the noving nenber 41 noves

al ong t hé cyl(Bhisraifecut viewraidhat §2ing awn 521 dns epdof ofrepe 57 haB@nstiindsthe
unless a switching |ink mechanism 63 (discussed |ater) applies a
driving for ciexibpartrh®SA isirfthiably aromnd e cantek@ArotBia, A vil tlelvorepohiding shafi 6, a
t he annul ar part 4l1la of the noving nmenber 41, toward the upper plate

45 side. |In aHeidiiionxed 10 ahdtierend bhfhe Erahe 5 FRCHBEY Waf®0Vurkddblss SPae
52b, 52c (refer to FIG 5) are forned (at the sane angies as the

gui de Teber a:3AeeiTE G b DUARIIRH bl dtt £4LST5Eh B ABLL SENS O

the side surface of the cylindric er ween t pper

| ate 45 and : t thr. rudi.n rts o2d e

ot are f or e S B B8 3o o1 S il S P SaPRe bRk onsin o
| ower e t .of the lindri.c er .52, and substantiall

L Shapedtts P2k e ek sEAaroabine Shedl T st e e €l e eimsipseahetie o bene
protrudi ng parts 52d-52f, respectively, so that they are rotatable
around  corixed fisitbs prgseshembogiment, thapresssd sgEie 268 Qféﬁ@b@hmzﬁwf the coi |

spring 62A, a small torque is continuously applied to each of the
fixing arns dhargstamyol IEIG 3k otates toward the outer side with
respect to the cylindrical nmenber 52.
In the state shown in FIG. 3, the moving member 41 is at the position along the
cylindrical member 52 that is closest to the upper plate 45, the rollers 59 at the bent pérts
15 of the fixing arms 55A—55C are urged toward the housing lpartl 41c of the moving
mémber 4], and the rollers 61 emerge from the window paris 52a—52c¢ of the cylindrical
member 52. Accordingly, the shaft part 26b and the fixed part 26h of the base part 2%
of the discharge lamp 1 in FIG. 2(A) can move freely in the movement directions D along
the opening SOb of the positioning plate 50 and the inner surface of the cylindrical
20 member 52.

FIG. 9 shows one example of a state wherein the moving member 41 has been
lowered from the state in FIG 3 to the position along the cylindrical member 52 that is
closest to the bottom plate 36; in FIG. 9, the roller 59 of the fixing arm 55A. (and likewise
for those of the other fixing arms 55B, 55C) contacts the inclined part 41b of the moving

25  member 41 and is urged toward the inner side of the cylindrical member 52. As a result,



FIG 7(A) is a plan cross sectional view of the fixing arm55A in FIG
3, and FIG 7(B) is a front view of that fixing arm 55A; one end of
a frame 57 that constitutes the fixing m 55A is rotatable around a
center of rotation A via the corresponding shaft 56, a roller 61 is

fixed to anotdigieis B%li@ﬁ chierélb s utontidah@shiaR 58 to/the m{ng 2R 55ANEhd the
rollers 59 are each fixed to an internediate bent part of the frane

57 via a smaldjPEaL) g obfir end%@(fegff%éﬂm(% arftPEA hs%ﬁ?e%tihxgufi@'tﬁmﬁgh gl

is rotatable, and the counterclockw se Totation o I’xi ' ng=arm

55A around t . roll.er .61 ftoward a rface,that |
to be fi xeda'?'u“ﬁ’%&e* sgrgé’g{él%t%ﬁéﬁﬁg%li“%%‘hﬁef S?heftn%%%%ﬂgﬂew @ﬁrﬁ&eeshi‘gaf“&?&
t he base par ft | schar ge in FLG 2(A)).. I.n the state
shown in FI G e?&ﬂ? Rt Eﬁwﬂbﬁ bp 2@%335@%%%@ finsidh 'ﬁs\ﬁ@ylmégwl
cylindrical menber_52 that is closest to.the upper plate 45, the

rol l ers 59 atucmber Poand ¢papeasentlyshe tofler §1 ofithg;fixin i5 Hrergdeintorthe d
toward the housing part 41c of the noving nmenber 41, and the rollers

61 energe frteeessekpant 2idofithe dntepaB26-268,dunierhbre, coptacrsdhd mredsed sefube26g,
52. Accordingly, the shaft part 26b and the fixed part 26h of the

base part 26whizh id fhe uplcs slrdicg ef thafiRed pad26hl Cln BisAjate; 812 pidviag Fé:eebithd N
t he novenent directions D along the opening 50b of the positioning

plate 50 andcddiredsiineoil Sprids3asA04aH R thYhikd 18 btieh o pﬁ@{edéafa.:%b 9
shows one exanpl e of a state wherein the noving nenber 41 has bee

Lél“n}‘ire?d;fzr ?E@# :ep. sf*%ﬁ? o bpeing H%%’é{?oﬁaﬁ%@?%bo%’ EF%%H“%%W fg'
5 | X 55A ' .

fixing afte Gae randl gt B pa s ko A5 s Pastrogrcn B b ng

menber 41 and is urg?qegjg\é\?%d t he. i nner side qf the_ cylindrical

menber 52. ABOSHonng g ¢ gipunting apparetus AL vehich ably Brldsdoe bass pa 36

the shaft 56 to the fixing arm55A and the roller 61 on the other
end side of whes vitkiheglishareskmpils iArserdingly, thefinglagms 55A0tH§8 cohsitute part

~ of the member that applies a pressing force to the base part 26 (fixed part 26h) toward.the
bottom plate 36 side. |
15 The following explains the configuration of the switching link mechanism 63,
which lifts the lifting members 48A, 48B of the moving member 41 to the upper plate 45
side in order to release the pressing force that is applied to the base part 26 (fixed part
26h) by the fixing arm 55A-55C.
In FIG. 3, a rotary lever part 64, which comptises an insulating material, is fixed
20 to substantially the center of the panel plate 47C, a movable rod 65, which is movable in
drive directions E that are orthogonal to the movement directions D, is coupled to atip of -
the rotary lever part 64 on the inner side of the panel plate 47C, and a branching member
. 66, which is substantially U-shaped in a plan view, is fixed to a tip of the movable rod 65.
In the present embodiment, for example, the operator's manual rotation of the rotary lever

25  part 64 causes the movable rod 65, which is interlocked therewith, to move in the drive



wi ndow part 52a of the cylindrical nenber 52. In the state in FIG 9,
the shaft part 26b the fixed part 26h of the base part 26 of the

di scharge lanp | mate inside the cylindrmjcal nenber 52, and
consequently the roller 61 of the fixing arm55A is inserted into the
recessed pardire2fidnsdf. Fhehdrame:, firnecRaism tat hovds hiey movable rod 65 Bailsitide
pressed surface 26g, which is the upper surface of the fixed part

26h. In thi san@!f Exaniphs th dpefabdd thaly Aire@lydhadipf\@ate EOENERIES idDaHIOIId 65
springs 44A, 44B and the like is applied to the pressed surface 26g
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base part 26 (fixed part, 26h) toward the bottomplate 36 side, The
fol | owi ng expregd{gom.Har exempley et lswlafinganaterinh. shyrthemaase; one emd srek pfitos m
63, which lifts the Lifting nenbers 48A, 48B of the noving nenber 41
to the upperlong, &iielidlsmembers 67A, G avhichaire mtatabiearvims spaftss#isg §6B.or ce
that is applied to the base part 26 (fixed part 26h) by the fixing
ar m 55A- 55C.redpactRiely;, a3 cosplédioawy tip @ued offihe brafehingMidnititr 66, 70NdrS 694,398
insulating material, is fixed to substantially the center of the

panel pl ate Ad{statablFEMPRIIR0 HHRGURP endMHF B2 link niEMRR AL B7B: %ﬂ‘ﬂﬁ: mllers
directions E that are orthogonal to the nmovenent diréctions

coupl ed ¢ & éﬂgg% EBEDIL O Bkch BB TRAE ncib el R G ot e

t he pane pl a ranc

substantlall d i | an,vj s fixed of the
novabl e rod ‘ﬁﬁé’fg‘ﬁé‘?ﬁ?ﬁeﬂ%ﬂ%@a ?ngl?’: gij@f‘r‘fﬂ %‘Qb?%‘@n surface.
operator's ny rot atlocr é he r ot ar Iever grt 64 causes the
novabl e rod emr%,r?npgn Fichp W@%&F}H Hekymerber 68 A ARS, Phichiaes 1atafable

directions E. Furtherrmre t he nmechani smthat nopbves the novable rod
65 i s arbi t raseund shafts 63C, 68D, are fixed to the upper parts of the panel plates 47A, 47B,

respectively, and the other ends of the link members 68A, 68B are coupled to the link

15 members 674, 67B at intermediate positions thereof via shafts 67C, 67D, respectively
(refer 10 FIG. 3).  Thus, the switching link mechanism 63 comprises the rotary lever part -
64, the movable rod 65, the branching member 66, the link members 67A, 67B, the link
members 684, 688, and the rollers 69A, 69B.  Alternatively, each of the intermediate
positions is not lirited to the ﬁght middle position, and can be any position between one

20  end part of the link member 68A or 68B and another end part.  Furthermore, to reliably
prevent mechanical interference between the moving metmber 41 and a link mechanism
of the switching link mechanism 63, the two end parts 1474, 148B, which are
suwirounded by dotted lines, of the housing part 41¢ avd the drive part 41d of the moving
member 4i may be eliminated, as shown in FIG. 5.

25 FIG. 10 corresponds to views that show the link members 67B, 68B on the near



and, for exanple, the operator may directly mani pul ate an extended
novable rod 65 w thout using the rotary lever part 64. In addition,
i nstead of orthogonal, the drive directqopons E may be, for exanple,
substantially parallel to the novenent directions D. In FIG 5, the
panel pl at essidd#fthe Svitdhirtg Hindrinakchimdsmn 63 arBIG T eewelpawrd stfhelwhereinhing base part
formed from for exanple, an insulating material. Furthernore, one

end each of 266f tht 8ichardelaip I ligHeldBile frioultffy apBaifns Bhias BhcvEin FIG. 10(A),
rot at abl e around shafts 66A, 66B, respectively, are coupled to two

tip parts of .t i @{,rg 64T %%t%d

rotatably coﬁp%%pﬁgate etﬂ%rtoher g%\rd%ﬁ cgif4 htgﬁié&ﬁ)ﬁ m%@g%ig%@%@e %09165;11&5
and the rollgr - £9 . C €4:.0f . tl : L LI

menbers 48A, ﬁﬁgﬁg %\%ﬁ'ﬂgﬁ#ﬁg%& 15 @ggg{reodlfeﬁ%gnog%%gﬁogEgcplﬁit?&em%%etr 8?ﬁt he
upper end. of .t he, noyi nmenper, .41, t he battom face.

For ther ot o, (ishgistotbe B8k REgRerana b bich sl ML io B Simaetiaed o5,
which are rotatable  around shafts 68C, 68D, are fixed to the upper
parts of theajsdhemopngmemberhl descands torthelowsstiond inthe meyemens diseqtionr Donds
of the Iink nenbers 68A, 68B are coupled to the link nenbers 67A,
67B at i nt erthetphit Asposiuli, thegolicn 61 ebihe fixmgama 56 A i6FIG. 3 67Rs the fixed part

respectively (refer to FIG 3). Thus, the switching |ink nmechani sm

63 conpri ses2ghhef thobaae part 26 éowrvaird, andthe badepardédbiherebpheld Stabliyhe
branchi ng nmenber 66, the |link nenbers 67A, 67B, the link nenbers

68A, 68B, and the i RbANE a5Bbwn GPBIC. 1@@3?,%@%&&%&31:1 BRGHaR leded Bart 64

I nternmedi ate positions is not limte o the right mddle position,

and can p¢ gy ROShIR HR o Rfee 13 Bn?egltapgﬁﬁd;tgﬁafldﬂ}ébl@%ﬁt)@i st

or 68B and another “end part. ernore, preven
mechani cal ipterference, bet n. t.he vi-ng.. er and..a | ink,.
mechani sm O{EES[IH%‘% ﬁ%e%ne %%ﬁf?tﬁ%gﬁ%ﬁ#‘%ﬁlﬁ . ehegﬁh\%ogaﬁguggg%gnk
par (" 41 ¢ anEeTHE G4 e TS RCVHE AP A Bl S) A ot e
elimnated, as shown in FIG 5. FIG 10 corresponds to views that
show t he | i nlinkmpiberd7Bymd tbaehyshe liftimgmeagber 48B and the moving member 41 rise.

As aresult, as shown in FIG. 3, the fixing arm S5A rotates to the outer side until it

15  contacts the housing part 41c, by the coil spring 624, the roller 61 emerges from the
window part 52a of the cylindrical member 52, and ;:onsequently the fixed part 26h of
the base part 26 can be pulled out from the cylindtical member 52, and the discharge
lamp 1 can be removed from the mounting apparatus 31 thereby.

Thus, using the switching link mechanism 63 in FIG. 5 makes it possible to

20 switch easily between fixing and reléasing the base part 26 of the discharge lamp 1 to and
from the mounting apparatus 31. Furthermore, in addition. to the switching link
mechanism 63, it is possible to use an arbitrary mechanism that lifts the moving member
41 in FIG. 3 in one of the movement directions D,  For example, it is also possible to
use a mechanism wherein the rollers 69A, 69B are directly fixed to the tip parts of the

25  link members 68A, 68B in FIG. 5, and the lifting members 48A, 48B of the moving
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side of the switching tink nechanism63 in FIG 3 as well as a state
wherein the base part 26 of the discharge lanp 1 is held by the
mount i ng. apparatus 31; as shown in FIG ¥ A), 1in a state wherein the
rotary | ever part 64 has been operated and the novable rod 65 has
moved to it smembdrt4]lansrapad by the opéretods totatiodiof thetlink membeis8A068B.t he

l'i nk menber 67B (likew se, the link nenber 67A in FIG 5) is
substantial |y par &dd sabwh Fig3 @#L?%|Hﬁr@‘ﬂ1cﬁﬁounﬁﬁ # Bppatiens B \deSGdiRE FOBE

41 descends to the | owest end in e novenent direction D thereof.

As a result, %éﬂzﬁt &ibddhert bs Bcdsha aiab@@d& 58t ﬁé'ﬁaiéx@nﬁ fanish, WHIGS t he

fixed part 611 of the base part 26 do ward e basé part 26

Sta Qe&ﬁﬁh.“ﬁ' iSO Yl R 7 e it NS e ik L) e g 462,
Toved 1o i 4$E§ﬁ$3§:ﬁbeeeipﬁa?¥#5$ﬁ§f3 e@%&rﬁ?@a F@hé’r%eﬁGﬁsﬁg%éoﬁm e 5b°

rotation of the |ink rrenber 68B r.aj s the roll er 698( kew se, the
rol l er 69A i#dpthexyligyirical membes $2md att fhedase nagti26 @éﬁbﬁéﬂscaﬁa‘a lagpd;
thereby the lifting nmenber 48B and the movi ng menber 41 rise. As a
result, as stefimingrurs §5A-53C, whish fpply the paessing Sxce otthet fésdpert 26k ofthe er
si de unt|I it contacts the housing part 41 c, by the coil spring
62A, the rol bmse paifl2€ ey gechahismnhat banpﬁdemdmmqy&tgtmﬁﬁhtr d1, thdgnide members
cylindrical nenber 52, and consequently the fixed part 26h of the
base part 263%7@%%&;#1@%%&1%{3%% Ghd dofldptis@b2 ATREReN adthe and
n

t he di scharge Iarrp 1l ca e removed fromthe nounti ng apparatus 31

t her eby. 1grhu

it possi E?-e ?agaﬂfés‘\?mﬁ? ghpggréilgsﬁ‘@%-e%@é% XI ng Qhﬁm g‘ﬁe f‘%h(‘:}t“ﬁ%“ asesm
part 26 of t i schar I and he a

31. Furfthern@lFé'd %135%5%55? %hué% ?%Wﬁ%%ﬁ%?%&ﬁ mFt

IR AT L S P A ST R M T,
it is also possible to use a mechanismwherein the rollers 69A 69B
are direct | yeleqtsiepowss cable 33B gn fherbase port A8 ide in FHR She stsepeplp apparaasingtn

FIG 5, and the Iifting nenbers 48A, 48B of the noving
shown) that supplies cooled gas to the electric power cable 33B; the piping 73 in FIG. 3;

15 andthe venﬁlathlé apparatus 71 in FIG. 9 that supplies the cooled gas to the piping 73.
In FIG. 9, the ventilating apparatus 71 comprises: a filter part 71a, which
clhninates dust from the gas (e.g., air) that was taken in from an intake port 72; a cooling
_paﬁ 71b that cools the gas supplied from the filter part 71a; and a ventilating part 71c
that supplies a preseribed volume of flow of the gas, which is supplied from the cooling
20 part 71b, to the piping 73 side. Furthermore, for example, a temperature sensor may be
provided to the outer surface of the cylindrical member 52, and the set temperature in the
cooling part 71b may be controlled based on the measurement result of the temperature
Sensor.
The following explains one example of the operation of mounting and removing

25  the discharge lamp 1 in FIG. 2(A) of the present embodiment to and from the mounting



menber 41 are raised by the operator's rotation of the |ink nenbers
68A, 68B. As shown in FIG 3 through FIG 6, the nounting apparatus 31
according to the present enbodi nent as3di scussed above conpri ses:
the frame nechanism which "conprises the insulating plate 32, the
bot t om pl at expB&atut Bk in ki3, rpferneing 5]G3.8e10.r anes 46A, 46B, and the
panel plates 47A-47C, the nmenber that conprises the positioning plate

50 and the cyl i ngiGsahoweaher Wikroante dhataritabelp 1ML BREBIORRY foRfingf
the discharge lanmp 1; the fixing arnms 55A 55C, which apply the

pressing for Farﬁﬂs 816! 9 R0 BRlbiged FRwIhat sHiGws (HEBRe PAR 86 6be Eg&argc

mechani smth conprises the noving nenber 41, the guide nenbers

37A-37C, th ' r 2A- 4 t cqi | 6 as_wel |
25 the  comyriBah ke SERE RN Ry Rverale T SRR RIA B 5t B tongy
applies the utging force to .the fixing. arns §5A-55C, the switching
"Thk mecRanite Bea> hatt 6F opeptiaal dua sacing B DesBRsE 6l i'ed 10 t he
fixing anus 55A-55C by the previously nmentioned mechanism the

el ectric power cabixet When theopgsaonpawits,ie disctergs lgmp il fo the @ougtingapgamgtus
supply apparatus (not shown) that supplies cooled gas to the

el ectric povidfatédpstegeathi;baserpartiFi6ps my nk@nted to-themodntingapgaatme 31), he or she
ventilating apparatus 71 in FIG 9 that supplies the cooled gas to
the piping WperatestherswichDg linb eeulenisin 68t dndpasahovui &i KIS OBY, dinirgiag Sorcal
filter part 7la, which elimnates dust fromthe gas (e.g., air) that

was taken i rp3fERAhERINEEK ehelfbving MenBerdPQd falted taR@fd thé hipek PRte 50eSria
the gas supplied fromthe filter part 7l1la; and a ventilating part 71

L hat SuPRh Bfind REASEIISA HRLIHTRN fhe FIRYS PIn 1189 92 e il 554

supplhi ed fromthe coo(: ng ‘part e piping ) )
F L or. i ded.
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of the operation of nounting and renovi n6q .
26h and the shaft part 26D of the base part 26 of the discharge lamp 1 in FIG 2(A) to

mate to the opening of the positioning plate 50 and the inner surface of the cylindrical

15 member 52. At this time, because the chamfer parts 26i, 26e are formed in the base part
26 as shown in FIG. 2(A), the fixed part 26h and the shaft part 26b can be inserted
smoothly along the. opening of the positioning plate 50 and the inner surface of the
cylindrical member 52. -

Next, as shown in FIG 10(A), when the aperator operates the switching link

20  mechanism 63 so as to lower the roller 69B, the pressing force F1 of the compression
coil spring 44A (and the compression coil springs 44B, 44C in FIG. ) urges the moving
member 41 toward the bottom plate 36 side. At this time, as shown in FIG. 3, the roller
59 of the fixing arm 55A moves from the housing part 41¢ to the inclined part 41b of the
moving member 41, and the pressing force F1 causes torque that is centered on the shaft

25 56 1to act on the fixing arm 55A in a counterclockwise direction. Furthermore, as shown



the discharge lanp 1 in FIG 2(A) of the present enbodi nent to and
fromthe nounting apparatus 31 in FIG 3, referencing FIGS. 8-10.
FIG 8 shows a state wherein the di scha'r% lanp | is nmounted to the
nounting apparatus 31, FIG 9 is an enlarged view that shows the base

part 26 of tReFIG 8ahewosler 61 el fixihdartl $3.A8is Arertdd WBroPh! ihe WASLAPR b
31, and FIG 10(A)-(B), which corresponds to FIG 3, showthe .

operation of L‘tfe'l?lnﬁigﬂc%lfrg% rlsh zﬁ@ﬁ??%ﬂg?s?ﬁgﬁt Z&SEQtof HGEL fiSs;

oper at or nounts-t arge lanp mount | ng apparatus’ 31

(at this sta t | S,. I n tQ 1.0 I n

Sppar at us- 3.5 giegs WERIBA el ek HRHEL 2 Srithe 1% BRHAR 1 Bohague
and, as sho in EIG.10(B),.the urgi.ng force ..F3, |if¢ e rol|l

558, the. movPHPHEREAD S | I st g PRt D G st et Splons
via the |lifting nenber 48B, and the |ip part (the roller 61 in FIG
3) of the? fi Medgnessurassaf the pyldsird ember §1£@n&ﬁx with the longiteding diremion of
55Cin FIG6) is pulled out fromthe window part 52a of the
cylindrical themiseharg@lamprl. t Fushamatesthe tdischaogedlamp dris sahiy beld b thefrmoumting
part 26h and the shaft part 26b of the base part 26 of the discharge

lamp | in Fl éppataf)s X1dn tiratate whertinethe Aewgerpgrt@ba bibe baxs iphit 06 tiplglyidoatasts
50 and the inner surface of the cylindrical nenber 52. At this tine,

because the ghagh& suf@aieisda ebihe peRBorRietplhte SORMd Rk hhR pRRS6Y cﬁﬁﬁébas@%hrﬁs
shown in FIG 2(A), the fixed part 26h ‘and ‘the shaft part 26b can be

shown i Fl G 2( | 26 ar naf't ba )
the i nner sury SaatfloTigerlifeSOER! AdpidR M5 56 pAME R B cctt

FI G 10(A), When t.he operat.pr operates the switching link mechani sm
63 so as}?o Fﬁ%&?‘:ﬁ% %8T$ié)r 69B, the pressing force Fl of the

conpression coil | 44A (apd.the conpression i,| springs 44B,
44Cin FIG b5) urdﬁﬁéﬁgﬂwﬁ%‘% e ﬁﬁlépmarowmblaﬁﬁéswﬂ%m%m%
side. At this tine, as shown in FIG 3, the roller 59 of the fixing
arm 55A noveBatt 2&althedbasopest Hy Slectricppover i supplieil o the elegiric powarisable
t he

331 to the terminal part 28a, and cooled gas is supplied via the piping inside the electric

power cable 33B to the conduit between the groove part 28f and the cover part 28b of the
15 b&sé part 28, The supplied gas is exhausted from the recessed part 28g, which is
provided between the shaft part 28¢ and thee annular part 284, to the outer side, and
thereby the base part 28 is efficiently cooled.
In addition, electric power is supplied to the base part 26, which is held by the
mounting apparatus 31, via the electric power cable 334, the frame 464, the upper plate
20 45, and the positioning plate 50, and thereby light is emitted inside the glass tube 25,
Furthermore, as shown. in FIG. 9, which is an enlargement of the principal parts in FIG. 8,
cooled gas is supplied from the ventilating apparatus 71 v 'the vent 50c¢ of the positioning
plate 50 via the piping 73.  As shown by artows 744, 74B, 74C, the supplied gas is
exhausted out of the window part 52a (and the other two window parts) of: the cylindrical

25  member 52 via the vent 50c, the conduit between the cylindrical member 52 and the



novi ng nenber 41, and the pressing force FI causes torque that is
centered on the shaft 56 to act on the fixing arm55Ain a

count ercl ockwi se direction. Furthernore,;@s shown uJ in FIG 8, the
roller 61 of the fixing armb55A is inser%ed t hrough t he w ndow part

52a of the gybidhri Tl of MRIHASH pdPiR26, ENPHhE rdcBRed REERTC ATIRAYYy, R6bastipde 26
of the base part 26; furthernore, the roller 61 urges the pressed

surface 26g %d&ﬁ@a%ﬁ&%&eﬁﬁi&%o@e& he bottomplate 36 side. In
t he

this state, venent directions A of the base part 26 along the

i nner surface of t | I ndrl [.h2:-coincide with.th .

| ongt tud nal d T sy B4 pRin TEARRS e i Aetai P pisHouting

di scharge |l a | is, St .hel d by_the untin a ratys 31.in the
state wher ei %ﬁf%%rlﬂaﬁggﬁaamdde@ o5 FAFRLS SepliF? Sher picbesee fﬂgm\l,ye or she
contacts _the upper surface 50a of the positioning Pl ate 50; and the
shaft pari 2epsraes theewitehing lpdgmaechagsm §3 ped, agishoyntin E1G 8GR rfhe BOBingf
the positioning plate 50 and the inner surface of the cylindrical
menber 52. | meEb@ 4, is tdised e thauppedr iphats 46 deetie tierolter poBend tha lifing3Rantics
coupled to the termnal part 28a of the base part28. Electric power

i's supplied #3Mmnnd i ti @ei(theeolftp 6€ in EIEHS eof tR3ih@ark$5 A @fistididtonPaiet
28a, and cooled gas is supplied via the piping inside the electric

pover cabl e FBRolvaitiea 6P elindBielWReHbet B2 ,gl‘k{é&\'sﬁerpa%p%&& | thd¥ase

cover part 28b of 't he_ .base part 2_8: The supplied gas 1s exhausted
260 and t hoePSoa PRot el e s sB R AR IRGR o\ B
e, P20 2l bS5 i Ll b SR
Cppor plate. 45, Wi CHETPBA B SRR B 9115070 3 e PreTE AROPIIBREL |
em tted inside the gl ass tube 25. Furthernor e," as shown in FIG 9,
which is an @hichrgapess tsfdischeeplamach sditheapunsing Aparass 3, it is possible to
easily remove and mount the discharge lamp 1 from and to the mounting apparatus 31 in
a short pexiod of time merely by the switching link mechanism 63 releasing the pressing
15  applied by the fixing arms 55A~55C to the fixed part 26h of the base part 26 of the
discharge lamp 1. In addition, the discharge lamp 1 is pressed and fixed to the
positioning plate 50 with a prescribed and substantially constant pressing force due to the
urging force of the compression coil springs 44A-44C merely by the switching link
mechanism. 63 commencing the pressing by the fixing a@s 55A-55C against the fixed
20  part 26h in one of the movement directions D {equal to the longitudinal direction L of the
discharge lamp 1) of the base part 26.  Accordingly, the pressing force that is applied
when fixing the discharge lamp 1 to the mounting apparatus 31 can be set easily within a
target range by adjusting, for exavple, the spriné constants of those compression coil

springs 44A—44C.

25 In addition, when cooling gas is supplied from the ventilating apparatus 71 in



cooled gas is supplied fromthe ventilating apparatus 7 1 W the vent
50c of the positioning plate 50 via the piping 73. As shown by
arrows 74A, 74B, 74C, the supplied gas i3 exhausted out of the

w ndow part 52a (and the other two wi ndéw parts) of the cylindrical

menber 52 ViEG e te BlooRdfart 1630 GRIAM SarkTH, WaehsHd®s BMohi BirsuERle of the
menber 52 and the groove part 26d of the base part 26, and the -

recessed par T, ﬁé@ rdys @ﬁﬁ :

are effici ent{BfSZA 0020@ . %&?;{%@ﬁﬁtﬁﬁ@g’o‘%%g}g gl%g(rilteptr??)%belgllt eméllﬂgﬁcﬁéfge
lanp 1 fromyth untin apparatus 31 in FIG E in order to, for
exa{rplhe, ertfl%@igc i Iapgég%@g%?gﬁﬂm%?]mﬁghpr lsélhg 1gz)erat ers] the

swi tching link nmechapism and, wn in, : e novi ng
menber 41 is rai sg‘ﬂa l%ﬁﬁawgﬂn%%aﬁéﬁwowwgawaa% 91dPs BFSEHB and
t he | |ft|5ng n'ebgté_er%488, _anglset he tip pgr;[m(tgﬁhrol | er 'gll'l ? gép(i 43&
of the fixi rFPRRAEPRRELOTBPRESEY RS MOBRE WHBLenfl nWBiIRh pemprisspHic drcliperepart
cylindrical nenber 52.. Thereafter, the operator pulls the base part
26 out of t Hbatfest inverisutfagesl (sapered Gurtace) thites wwyliied dritharedpectsoiiemdd2ment
whi ch nakes it possible to renove the discharge lanp 1 fromthe

mount i ng appiseations I8 thee apvtyin the issemeardiReiin @ botht Bio o dfelelatit fopdet
source 30 of the present enbodi nent, which conprises the discharge

lanp 1 and tdrendBipkdsSen BRPSgy#4844Ck ind the REAS bS5 SA0.5 5@ ARt contact
renove and nount the discharge lanmp | fromand to the nounting

apparat us 3 %r'hér %neramﬁg&r (%fﬁﬁ)e%iﬁﬁﬁd g%%hiﬂ;%l&"@é‘gér%%@ﬁwgé}%@ }MF] &R 1 Nk

mechani sm 6 easli ng e press arns
55A-55C to the fixed part..26h of t base rt 26 of, th di scharge -
o 1. o e 35 SRt el e I © iy Stelt ok e Rt
posi tioni ng %I attjﬁéio with a prescribed and substantjally constant
pressing f ordbEotihe bass PaR 6, whegein dherrplera dbat thetblipsarginaarted dnfo thgirpoessed
springs 44A-44C nerely by the switching Iink nechani sm 63 comencing
t he pressi ngay26f ietheiisqeripnalimeionshesby theofatingarm 35 wrgssahie prossed s2fibe
in one of the novenent directions D (equal to the |ongitudinal
direction L 28, whieh makes it possible to apply the pressing force to the base part 26 in one of the
movement directions D easily.

15 Furthermore, in addition to the compression coil springs 44A—44C, it is also
possible to use tension coil springs; leaf springs, or the like as the members that apply the
pressing force F1 to the moving member 41.  In addition, because a plurality (three
herein) of the fixing anms 55A-55C is disposed at the circumference of the base part 26
at equiangular intervals, the base part 26 is held by the mounting apparatus 31 with a

20  uniform force. Furthermore, it is also possible to fix the base part 26 with, for example,
just one fixing arm S5A.

In addition, in FIG. 8, the cable for supplying eleciric power and the piping -
through which the cooled gas is supplied are housed in paralle] in the electric power
cable 33B on the base part 28 side in the present embodiment. Nonetheless, a flexible

25  tubular cable that is fonmed from a conductive body that conducts the electric power and



di scharge lanp 1) of the base part 26. Accordingly, the pressing
force that is applied when fixing the discharge lanp 1 to the

nmounti ng apparatus 31 can be set easily mthin a target range by
adj usting, for exanple, the spring constants of those conpression

coi | springguiddAndddeling ik Baiche dsedas m@@tectﬁ@gtw&auassms FhtRsty i€ 6

fromthe ventilating apparatus 71 in to the groove part 26d
f the b th b

part 26 t owal o PlaO P oniigupton B BOIGER poHE S5R3, coibi o 1o
fficientl I @ h |
gdd: tC: gg, )altsCgﬁomﬂﬁoﬁéﬁgg‘ﬁﬁﬁe&%ﬁ#ﬁnapggggra 0 b #%@th "

present enmbodi rises novi ng ,nenber i.ch co |ses
the i ncl i nedBHPHO Ohiys ﬁ%ﬁm%@@ﬁfvﬁﬁé&%ﬁﬂ%w@%@ﬂéﬁ SQYFY

that is inclined with respect to the novenent directjons D that
moves in 2 hecornrisaevhe dirhasgs lpond and fie monating enneretusd ] shewrindbe i ¢ for ce
of the conpression coil springs 44A-44C, and the fixing arnms 55A-55C,
whi ch cont aceboveinentionadFIG 8 mhd EEG. 8f respeetively; kS usedlagthe ¢xpodurblightdource 30
convert the novenent of the noving nenber 41 in one of the novenent

di recti ons Dof e pRy®iBNExpopne bshatdnes inBd@dsed part 26f of the base
part 26, wherein the rollers 61 at their tips are inserted into the

recessed part 26f0ndé9caﬁaiifédfﬂﬁ%éﬂu?a@nﬁ'ihéﬁfétﬂoﬁrhaﬁ@ﬁb@@ﬁ’maﬁtﬁ'&uﬁiné'ang

arm 55A urges the pressed surface 26g, which nmakes it possible to

apply the PLpRRe ?[‘i/ &&:'6'&_1&? ;ﬁna}a*&% J%?&n R%ggcrt?e?%tlﬁé‘?ygﬁﬁﬁﬁfarcég%@twe%’ﬁ%ﬁnt

directions ernore, npr essi on

coi | spr' 4 4 .|s al;so Le to use ten i .
ot nge. 10 eatleéfb# 5 pleped B LR DR é%fpt%‘)yﬂme image
pressing force F1 to t novi nber 41 d|t|o ause
plurality (tﬂfféspatt?ét ef] tﬁ& regifle Hgén?mma%ﬁlﬁ%w Jasep b (nat @wgbt#afat
the circunference of the base part 26 at equiangular intervals, the

base part 26mountstedlissharetlampdfathegounsipa eppatausl shpwh iaFIG. 8, which is for

holding the discharge lamp 1, via the base part 26 of the discharge lamp 1; a step S2 (not
shown) that connects the electric power cable 33B (s.ervice cable) to the terminal part 28a
15  of the base part 28 of the discharge Jamp 1; and a step S3 (not shown) that cools the base
part 26 of the discharge lamp 1 in a state wherejn the discharge lamp 1 is thus mounted to
the mounting apparatus 31.  Thereby, the discharge lamp 1 can be éﬂiciently cooled.
In this case, step S1 can further include: a step S11 (not shown) that inserts part
(the shaft part 26b and the fixed part 26h) of the base part 26 in the opening 50b of the
20  positioning plate 50 and along the inner surface of the cylindrical member 52 of the
mounting apparatus 31; a step S12 (not shown) wherein the base part 26, which is
inserted in the mounting apparatus 31, is urged with a pressing force (holding force) so
that the discharge lamp 1 can be held; and a step S13 (not shown) that forms a ceoling
gas conduit between the cylindrical member 52 of the mounting apparatus 31 and the

25  groove pari 26d of the base part 26.



uniformforce. Furthernore, it is also possible to fix the base part
26 with, for exanple, just one fixing arm55A 1In addition, in FIG
8, the cable for supplying electric poweg and the piping through
whi ch the cooled gas is supplied are housed in parallel in the

el ectric power cmem,q&PQOﬁémd@aakpaﬂ(ﬁ%' HaDSuppli&B0ling gas
enmbodi nrent. Nonet hel ess, a flexible tubular cable that IS forned

£ om a condugblte bashlghn RREHTh 1A R0 ShochirRIES, A1 0¥t
oS 550" bR St BB A Bl U SRS Ao

nmet hod and the. nethaod of use, (qQperating nethod) for a case wherein
an exposure eé’ﬁﬁe%&sdé‘)l'f"ﬁ%’cmn ¥onprises the discharge lanp 1 and
the nounting apparatus 31 shown in the abovenentioned FIG 8 and FIG
9, respectively, ilsaddiigndbisppesihiadpdrnludes fithpna stop 54 Ceot sigowng that prols the
proj ection exposure apparatus in FIG 1. One exanple of the

manuf act ur i nbasepaty 38, tb svhichrtke ectriopowan valfladIBiisi cognemted pwith e toaling liquid
exposure apparatus wherein |ight generated by a discharge between two
el ectrodes ofugplied i St tdctsc powtpcdbld IBET| Ghirebsp, thistge pat ERG0 0scted 41, in

wafer Wwi th the image of the pattern of the reticle 1;., and
conprises t h&rﬁ,ﬁﬁ@&s@&bssﬁal%%olﬁhé pleR@hbeSOMMe diltRbrge [Eﬁll_bnlt e?g&il@xﬂly.
di scharge lanp 1 to the nounting apparatus 31 shown~in FIG 8, which

i schar go | amp-1; P ASAEE SRE ictbus M08, lBaBRRR FRE'Ghacds kPR e
pover 201, Rl BopGeRabh Sl 1 b HEEh PR RS B
e R XA e SRR &) TR L.
Thereby? the discharge lanp 1 can be efficiently cooled. In this
case, step S3!uafIG 3ipuBIG. #.reo Gabdfixing forassashd sof pastly shwedgd sottbat it falls
neerts part within a target range. Furthermore, a IighF source that is constituted by mounting any of
these discharge lamps to the mounting apparatus 31 can be used as the exposure light
15 source 30 of the exposure apparatus in FIG. 1. In addition, for each discharge larop of
discharge lamps 1A-~10 shown in FIG 11{AY«(D), FIG 12(A){(D), FIG 13(A)~C), FIG.
14(A)-(B), and FIG:. 15(A)-(B), the cooling medium (gas or liquid) flows to the conduit
that is formed between the groove part of the surface (or the surface itself) of a shaft part
of the one base part and the cylindrical member 52 of the mounting apparatus 31 in FIG.
20 3, for each discharge lamp of discharge lamps 1P, 1Q shown in FIG 15(C) and (D), the
cooling medium flows to a fluid path, which is provided between a fixed part (urged part)
and the vicinity of the flange part so thét it passes throﬂgh the interior of the shaft part of
the one base part; and for each discharge lamp of diécharge lamps 1AA, 1AB shown in
FIG. 18(A)-(B),the portion that functions as the mating part and the portion that is

25 contacted by the cooling medium are separate in the one base part. Below, parts in



(the shaft part 26b and the fixed part 26h) of the base part 26 in

t he opening 50b of the positioning plate 50 and al ong the inner
surface of the cylindrical nenber 52 of the nounting apparatus 31; a
step S 12 (not shown) wherein the base part 26, which is inserted in

the nmounti ngeragpe L34 tae ghhesﬁo%d‘i'é #Rek WFE %APF@S&%&% %&Hﬁ%&?ﬂ%@@ﬂu

force) so that t scharge lanp 1 can

(not shown) n etwe he cyI I ndri cal
menber 52 ofsryﬁ%hsh%{ﬁi@fa%a&g [l)%anra g?’ﬁqg%i&%h x%tgc{)or S&P% part 26d of

t he base part 26. Fyrther no i ncl ude ep .31 (not
shown) that suppl F&&5 g’& #’d lgglpfsl %FﬁééﬁwdfF?%Wg%ﬁgﬁ%Waﬁ in
FIG 9 to the condwt for med by step 513. Thus, the flow of cooling
gas to the céfddPiwh ampeﬁaﬂl@des@éeeamdeémtthmf@cfomaé@hgbt poiigped
to cool the base part 26 nore efficiently. In addition, it is

possi bl e & o dresspastivély connected, so thapa gasy bt 25% ovkidh ip¢tades thediudb pameoSa

base part 28, to which the electric power cable 33B is connected,

Wi th the cookhengn tedightlemistinppartdslformed, idieteepoted thérebpBiths 10ﬁth.id@1a33B
Thereby, the base part 28 is cooled and, in turn, it is a

possi bl e to GRefiod B&d Bk 35k ﬁaﬂlzsﬁéﬁﬁfd Hyhﬁ‘e ﬁb&ﬁﬂg%ﬁ%ﬂtﬁ’m i FIG 3(A).

efficiently. The fol | owi ng "expl ai ns various otheéer ‘enbodi ments of "t he
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apparatus 31 can be used as the exposure light source 30 of the

exposur e appHwaing§on bight pe substantigllybgisunon, for each discharge lanp of
di scharge | anps 1A-10 shown in FIG 1l (A {D, FIG 12(A{D, FIG

13(A) - (0O, FIG Im¢ditiqnBibe bamcpaﬁIM@ﬁ)d-l(cﬁérge Iahp lmﬁlﬂlﬁ.gllmlﬂlﬁm
(gas or liquid) flows to the conduit
from the base part 26 in FIG 2(A) in that: a groove part 26Ad, which is formed in the
shaft part 26b (mating part) thereof is formed helically (e.g., in the shape of a groove for
15  ascrew) in a circumferential direction that is the reverse of that of the groove part 26d of
the base part 26 in FIG 2(A); and a tip part 26j that is columnat in a cross sectional view
and that is substantially the same as the recessed part 26f is formed at the tip of that shaft
part 26b.  The positional relationship between the opening 27B and a starting point of
the groove part 26Ad on the flange part 262 (contact part) side is set so that, when the
20  base part 26A.is mouhted to the mounting apparatus 31 in FIG. 3, cooled gas (cooling
mediumy), which is supplied from the ventilating apparatus 71 in FIG. 9 to the vent 50c of
the positioning plate 50 in FIG. 3, flows into the groove part 26Ad at the starting point.
Thereby, the base part 264 and, in turp, the discharge lamp 1A are efficiently cooled.

Next, the discharge lamp 1B in FIG. 11(B) differs from the discharge lamp 1A in

25 FIG. 11(A) in that: it is configured so that the glass tube 25A is interposed by base parts



that is formed between the groove part of the surface (or the surface
itself) of a shaft part of the one base part and the cylindrical
menber 52 of the nounting apparatus 31 ijy FIG 3; for -each di scharge
| anp of discharge lanps 1P, 1Q shown in G 15(C and (D), the

cool i ng medi 26B,ROMENE shaped dutiivehyRaiti6c Pb SR pasl) 18 Fiicd @OHE Yok b1 the
fixed part (urged part) and the vicinity of the flange part so that
It passes thﬂﬂigglibaﬂQSabM%ﬂa&lrpaRfZGB Pﬁtéui%lgéﬂﬁ?aﬂ% ; 24 thd H6oRRDBRA

part; and for each discharge l'anp o rge lanps 1 I"”AB shown

the porti on VAP miehSyRPRls iy Bt 181 C 4HNEade yhindPhe B D00 b FT
hose i Fi s dahe S8 BRgh aihe matmire sppepa A LG % SERBRRO g

detail ed expl apations .thereof are omtted or sinplified, First, the
di schar ge’ | apgsrtional rglafiprship bepween the apspipe 7R ard Wy Stpstieg peinpafihe grpyapart
26A, 28, whereto a cathode and an anode (not shown) for form ng the
li ght enittiZ?fidhaseled gas which syrupplieddiom the vemsiating appasatudizk ind1G) Btoghe
tube 25A, which includes the bulb part 25a wherein the light emtting
part is formesht SO0csofithd positiosing fdesEmFEIG3, floers inio Gicteusbiva ahrt 26lAd eiatheon,
and the base part 26A is fixed by the nounting apparatus 31 in FIG

3(A). Furt haitdWdypardleeh ol rmake ibdtRPRtalaRake SboveqntIeaRed parts
25Ab, 25Ac of that glass tube 25A are slightly different fromthose

of the rod shaped_}p@&t«[ﬁe&%ggt f&%\;ﬁéﬁ(ﬂiﬁﬁ?%ﬁ;&dﬁ?ﬁ)&ﬁeﬁfgc Jamp 14 in

di scharge lanp 1 in .I'—’I G2 engt e out put

itted ;411 &M ' |1, t ant i . ol additi
e o el MOS0 e G RARB AU BB o B b e
f the b t 26 in,FlG in that: t 26Ad, whj
O e Bl R o8l g b o el A,
helically (e.g., in the shape of a groove for a screw) in a
ci rcunf er ent wgnch arernagaliebia thﬂanmh@mﬁ@r%%kgétheﬁlasmbc A, errcfognesiughe

part 26d of the base part 26 in FIG 2(A); .and a tip part 26] that is
col umar i n surfrosefthe ghafl part2i6b vé that the cutaway part 26Cc and the recessed part 26f

(stepped part) are in fluid communication.  As a result, when the base part 26C of the

15 discharge lamp 1C is mounted to the mounting apparatus 31 in FIG. 3, cooled gas
(cooling medium), which is supplied from the ventilating apparatus 71 in FIG. 9 to the
vent SOc of the positioning plate 50 in FIG. 3, flows to the recessed part 26f side via the
cutaway part 26Cc and the groove parts 26Cd.  Thereby, the discharge lamp 1C is
efficiently cooled.

20 Next, the discharge lamp ID in FIG. 11(D) differs from the discharge lamp 1A in
FIG. 11(A) in that: a groove part D1 is provided to a flange part 26Da of the base part
26D thereof; multiple ring shaped cutaway parts 26Dk, which are centered on an axis
that is parallel to the longitudinal direction L, are formed in the longitudinal direction L
in the surface of the shaft part 26b; and multiple groove parts D2 are formed in the shaft

25  part 26b between these cutaway parts 26Dk at intervals of, for example, 180°. Asa



and that is substantially the sane as the recessed part 26f is forned
at the tip of that shaft part 26b. The positional relationship

bet ween the opening 27B and a starting int of the groove part 26Ad
on the flange part 26a (contact part) s e is set so that, when the

ool o0 gas. (Cuuy FRGHAL el 20D TR LRI CRADIY ¥ ik G Rerine g
apparatus 7hoL.bL & ke § 16 4el dgggglggg?dtﬂgﬂget ApdaliY et e i "
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Ther eby, th and, . scha Ia 1A ar.e
efficiently c%?%ﬁ?%&%%fétﬂ?émﬂwg ﬁ&t’g@’?ﬁ% 3fovis @ ‘E’%‘B?AE}FF% s
fromthe discharge lamp | Ain FIG 11(A) in that it is configured
so that the tané’éngb“ewswmtsﬂ%&eﬁ%ww PAFtSP8Dk, qgldrthwoomﬂkis andyis
ring shaped cutaway part 26c¢ (groove part) is forned in the vicinity
of the Bl anben qxhauste@domthephove hat D1 pathe g8btubé 23 A siddaskhehy,tth@Bs
and the groove part 26Ad communicates with this cutaway part 26c. As

a resul t, whan Z6Dethegtaes mbé 2526BJ0N tirhahe disdaiRNgep LBk cMdedty cooled.
nounted to the nounting apparatus 31 in FIG 3, regardless of the

positional relati maghite d&%ﬁmg@mn@h@; iBPERIID0N B S Nn HEdiSl Ak 1 1A in

poi nt of the groove. part cool ed gas, I's supplied from
th tilat

posi {1 oni ng 1 aHERER i Epfbie el %t%t%‘"%ﬁ‘g‘igrﬂ%sl%%&tg’%t%@mmh e
th t t, 26 te.th

part EEAS% o 8 MR e B Bl PR E R 188 T
di schar np.lA i FIG 11 A) i.n éptﬁ arin shagaéd cut avvay art
26CC i S 100r ‘iuﬁmﬁ iregtion hnny the Yirtace, of the shag &gPP T ppage pact £ and)

part 26b of a base part 26C thereof; and nultiple groove parts ZGCd
whi ch are paosiduspf the shaftpariciehitha ererhgtwagh these ¢usaway pasts 26K ast asplumabity
25A, are fornmed in the surface of the shaft part 26b so that the

cut away par tof AéEeadiatihgtiine. r Acesselt wian thedffe paftsteEmfdes discharpe b Bis
fluid conmunication. As a result, when the base part 26C of the

g 1) 3 fggr ggs | affuniedGo i mmﬁhgﬁbﬁamﬁm INBIGB| he caRabgal WhicBk suppliel Gom3,
the ventilating apparatus 71 in FIG 9 to the vent 50c of the positioning plate 50 in FIG 3,
15 flows over the surface of the shaft part 26b via the cutaway parts 26Ek, and thereby the
discharge lamp 1E is eﬁ'tciéntly'coolcd.
Next, the discharge lamp 1F in FIG. 12(B) differs from the discharge lamp 14 in
'FIG. 11(A) in that: multiple ring shaped cutaway parts 26Fk, which are centered on an
axis that is paralle] to the longitudinal direction L, are formed in the longitudinal
20  direction L in the surface of the shaft part 26b of a base part 26F; and four groove parts
G1, G2, G3 (the fourth groove part is not shown) are formed in the shaft part 26b
between the cutaway parts 26Fk at 90° intervals.  As a result, when the base pari 26F of
the discharge lamp 1F is mounted to the mounting apparatus 31 in FIG. 3, the cooled gas,

which is supplied from the ventilating apparatus 71 in FIG. 9 to the vent 50c of the

25  positioning plate 50 in FIG. 3, flows over the surface of the shaft part 26b via the cutaway



(cooling nmediunm), which is supplied fromthe ventilating apparatus 71
in FIG 9 to the vent 50c of the positioning plate 50 in FIG 3,
flows to the recessed part 26f side via jhe cutaway part 26Cc and
the groove parts 26Cd. Thereby, the disciWarge lanp 1 Cis

From the Liysﬁeﬁfé?gﬁk GO N R e A
I s provided Ian ar, ci the base part 26D thereof;
multiple ri n ﬁ&%@%@?’ﬁg Dk whi ch are centered on an
axis that is par IIeI tg the Iongb{rrie udi nal direction L, are formed_in

the Iongitudinal dYsbdhs Hsehamse jam ingf{IGr 46 @iﬁe’tslﬁé’msﬂh&fj{s‘ﬂﬁéﬁﬁtla@BBB m

and multiple %Coove parts D2 are forned in the shaft part 26b
bet ween t hes®l ¢ SUPBBIpar26¢ tfermed|is thefvicititrof éheaffapige part 31, of
Asa result, when t he base part 261) of the discharge lanp 1D is

mount ed to tthe shafiupatti 264 of a pasapatt A6G Jieréaf, 4ol Bvs helichiegromelpads 26d; 26Gd,
supplied fromthe ventilating apparatus 71 in FIG 9 to the vent 50c

of the posi twhioh 6iffeplramendandther i (Bei? réthiiie] diefiods) e SdHnkdGRhO burfeof
shaft part 26b via the groove parts D2, the cutaway parts 26Dk, and

the groove artey sl t ' to
the gl ass t%éEhZSA? Si dg.Sb‘?'lﬁérE ﬁt&%&%ﬂﬂ%;?@ﬂ\%%ﬂe@%btﬁét he dlass thlube

Next, the hPsE‘ﬁ;P’M&F@vei"@%]?#%f B EF D) bt ﬁ%ﬁ@%&ﬁaﬁ% 15@9 -
Dotk (1 at er alB GGy R} Mt e ey B Bad i Egra%ﬁgﬁ%%;fcﬁ%%ﬁ g part
paral lel to the Ionﬁgy tudinal direction L, are forned in

| ongi t udtthal 26aiof geshafh part 24b ofiadasa partR6H ereef; @@ﬁ%}ﬂplepbahqal ressligherepve

base part 26E;, and the portions of the shaft part 26b that are

bet ween t hesparts d6Hdase fpamadsas 26E)ti-dlucadad saew (udaublerthreaddd shremtin the present
radiating fins. Asa result, when the base part 26E of the discharge
lanp | E is emimdithen) 1hmhetdinﬂfamnfmﬁd shaft ﬁﬁp%lﬁﬁd&hat?nﬁeyicﬂmﬁiﬁ@te withethe

cool ed gas, which is supplied from e ventilating apparatus 71 in
FIG9 tot hecw Sy paft 66  THSdiBdside ilaﬁﬁb, 1G (6t 13 *xHBitd phrfdufari excellent
cooling effects because the cooled gas flows along the two groove parts 26d, 26Gd (or
15  the groove parts 26Hd). |
Next, the discharge lamp 11in FIG. 13(A) differs from the discharge lamp 1A in
FIG. 11(A) in that: a pressed surface 26Ig of the portions at the tip part of the shaft part
26b of a base part 261 thereof that are urged by, for example, the fixing arm 55A in FIG. 3
is gradually inclined with respect to a plane that is perpendicular to the longitudinal
20  direction of the glass tube 25A; and a chamfer part 261i that, along with the pressed
surface 26lg, sandwiches the fixed part 26h is gradually inclined substantially symmetric
to the pressed surface 26Ig.  There is a case wherein, when the base part 261 of the
discharge lamp 11 is mounted to the mounting apparatus 31 in FIG. 3, it is possible o

increase the urging force that is applied to the pressed surface 26Ig by, for example, the

25  fixing arm 55A. In this case, the discharge lamp 11 can be held more stably.



f1 ows over the surface of the shaft part 26b via the cutaway parts
26Ek, and thereby the discharge lanp 1E is efficiently cool ed. Next,
the discharge lamp IF in FIG 12(B) diff%{]s fromthe discharge | anmp
lAin FIG11(A) in that: nultiple ring aped cutaway parts 26Ek,
whi ch are centeredgp 8%isShat ' | i ] |

o%éh, thé isehat b 37 RAIE! 1588) differs o ROGH{Hiflic 13y

direction L, are fornmed int ongl T udi na Irection
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mounted to the pounting, apparatus_31 in F’lbg 3, the cool ed gas,
whi ch is supBredrti6his bavd shapsdi | Benenging ppdpugsampley the suppontinggnstepdiofe
vent 50c of the positioning plate 50 in FIG 3, flows over the
surface of t the fxingfamFdAtand Gie likiedn FlGe 3 ctherawepcases pedietedn, 2Pk thabdsetfaet 26]
groove part Fl1 to the recessed part 26f side, and thereby the
di schar ge | aofthé Histlgrgeflhng il £i3tohgunteded the movansg agphendids GRS, it 8mBssiblé>
in FIG 12(C) differs fromthe discharge lanp IBin FIGII (B) in
that the cut @adtedtaile BBz fsrcd BEITEEbDIRA 1 8e Wiede kiacBD 6T, fob BRGRIE,
part 26a of t he shaftélp%rt 26b o?pﬂa1 base 1E‘)art 26C§ct her eof ,0 and t?/vo
hel i cal groo , , | djp.£.f ( t |
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their rotational directionS, are forned In ace o

part 26b so that t I.ntersect and cammuni.c ;111 t.he cuta art.
26c. - Moreover, t&E%‘ég’hg‘?%@“ﬁ@ﬁﬁ%‘%%@ﬁgﬁg{% eﬁiﬁf"%&g dﬁ%eﬁﬂﬁp
di scharge, | app. ' L 11(B), in t .the cut part 26¢ iSs
formed 10t hgxm]“%ﬁqm&gme'hﬁweﬁ#@ﬁ@a%%ﬁpf a basg gart Q9K etsos a.gmellp T hershyn
of a base part 26H thereof, and nultiple helical, parallel groove
parts 26Hd athererags ¢aser wherein the configusptiond thegpouming appatstis|3 -in hiG 3 ganibe
screw in the present enbodinment) in the surface of the shaft part
26b so that fedugedémsipaini cate with the cutaway part26c¢. This

di scharge lanp. | G (or 1H) exhibits particularly excellent
: Next, the discharge lamp 1L in FIG 14(A) diffets from the discharge lamp 1B in

FIG. 11(B) in that the cutaway part 26¢ is formed in the vicinity of the flange part 26a of
15  the shaft part 26b of a base patt 26L thereof, and multiple helical groave parts 26Ld,
26Hd, which have different rotational directions, are formed as two multi-threaded
screws (e. g., double-threaded screw) in the surface of the shaft part 26b so that they
intersect and cc;nunuzﬁcate with the cutaway part 26c.
Moreover, the discharge lamp 1M in FIG. 14(B) differs from the discharge lamp
20 1B inFIG. 11(B) in that a cutaway part 26c is formed in the vicinity of the flange part
26a of the shafi part 26b of a base part 26M thereof; in addition, multiple helical, parallel
groove parts 26Ld and multiple long pitched, helical, parallel groove parts 26Md are
formed as multi-threaded screws (e.g., 2 double-threaded screw and a triple-threaded
screw, respectively) in the surface of the shaft past 26b so that they intersect and

25  communicate with the cutaway part 26c. These discharge lamps 1L, 1M exhibit



cooli.ng effects because the cool ed gas flows along the two groove
parts 26d, 26Gd (or 5 the groove parts 26Hd). Next, the discharge
lamp 11 in FIG 13 (A differs fromthe discharge lamp 1 Ain FIG
11(A) in that: a pressed surface 261g of 5% he portions at the tip part
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respect to a ﬁlﬁ e that is..perpendicular to the | ongitudinal
direction of% ICRQE MEHIBLRWS.. 4 chanfer part 2611 that, al ong
with the pressed _surface 261g, sandwi ches the fixed part 26h is

gradual |y i ncl i nedVext g dispharg lapus\NndtI; £5(A) differscirase the disehasge lpmp dB in
261g. There is a case wherein, when the base part 261 of the

di schar ge | dffgt 14(B) in thanihree xedoparty 6wk 36h2, A6h3equp prosided indthe portifi @ tBs tip
it is possible to increase the urging force that is applied to the

pressed sur fpeeeofZeddafpart 266 ofadmsppat 26N therebf thitigumedbp e fixdng ARissA
case, the discharge |lanp 11 can be held nore stably. Mor eover, the

di schar ge | ag tHe Wkd ifl FIG.G. 1 BelmBke b itirs ﬁxiﬁ%%ﬂstshﬁ-—%@ HIAGIS wigd A ffa
in FIG 11(A) in that: a pressed surface 26Jg of a base part 26J

t hereof is i ' | ' ts] ' e
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t he base part 2 0 di scharge la 1J is mounted_to, the '
nount i ng am}amaﬁﬁlscag%eilglﬁp}%e ga%eiygyﬂge% %F‘@mﬁ‘@r}ilnc &agonthe base
urging force that -is _applied-to the pressed surface ZGJ? by, for
exanpl e, 10 t pect26) oqg bgmads bghten than, forexemple, the digghiarge lamp 1B isEigat YB).

| anp 1J can be held nore stably. In addition, the discharge |anp 1K
in FIG 13(C) di f Margover,dim disvharge famtpal@in FIGNIS(B) difeisifror (e dik(Hikge lamp
that a fixed part 26Kh of a base part 26K thereof is snmall. Thereby,
there are carfeln MGeli€ARintthar, wR{he@uEeptibOof RimetdiS réteinghlnf hapddlRsRidi

31 in FIG 3 can be reduced in size.

parts 26n, the surface of the shaft part 26b of a base part 260 thereof is a recessed part
26m. As shown in FIG 16(A), which is a cross sec.tional view taken along the A-A line -

15 inFIG 16(B), groove parts are formed between the protruding parts 26n of the shaﬁ part
26b of the base part 260. As a result, when the base part 260 of the discharge lamp 10
is mounted to the mounting apparatus 31 in FIG. 3, cooled gas, which is supplied from
the ventilating apparatus 71 in FIG. 9 to the vent 50c of the positioning plate 50 in FIG, 3,
flows through the groove parts that are between the protruding parts 26n of the shaft part

20 26b, and thereby the discharge lamp 10 is efficiently cooled, In this case, the
circulation resistance can be reduced by reducing tﬁe number of protruding parts 26n,
which is more suited to a situation in which it is desired to increase the flow volume of
the gas to be supplied.

Next, the discharge lamp 1P in FIG. 15(C) differs from the discharge lamp 1B in

25  FIG. 11(B) in that a ring shaped cutaway part 26Pc (groove part) is formed in the vicinity



Next, the discharge lanp 1L in FIG 14(A) differs fromthe discharge
lanp I'll in FIG 11(B) in that the cutaway part 26c is fornmed in the
vicinity of the flange part 26a of t he shaft part 26b of a base
part 26L thereof, and nmultiple helical groove parts 26Ld, 26Hd, which
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screws (6. g.witathdsuteivay part 26R¢cphssastimanghrttie interior pf the shuaficmaddb; adresends

respectively) in the surface of the shaft part 26b so that they
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gas, which is supplied from the ventilating apparatus 71 in FIG. 9 to the vent 50c of the

positioning plate 50 in FIG. 3, flows inside the shaft part 26b to the recessed part 26 side

15  viathe cutaway part 26Pc and the multiple fluid paths 26Pd, and thereby the discharge

lawop 1P is efficiently cooled.

Moreover, the discharge lamp 1Q in FIG. 15(D) differs from the discharge lamp
1B in FIG. 11(B) in that a ring shaped cutaway part 26Rc (refer to FIG. 17) is formed
inside the shaft part 26b of a base part 26Q thereof in the vicinity of the flange part 26a,

20 and a helical fluid path 26Qd is provided (in the present embodiment, is formed) so that
it: communicates with the cutaway part 26R¢; passes through the interior of the shaft part
26b; and extends from the vicinity of the flange part 26a to the recessed part 26f. One
end of the fluid path 26Qd communicates with an opening Q1, which is provided in the
sutface of the shaft part 26b in the vicinity of the flange part 26a (via the cutaway part

25  26Rc), and the other end of the fluid path 26Qd communicates with an opening Q2 that is



|Ain FIG 11(A) in that, with the exception of nunerous rectangul ar
shaped protruding parts 26n, the surface of the shaft part 26b of a
base part 260 thereof is a recessed part 26m As shown in FIG 16(A),
which is a cross sectional view taken al43ng the AAAline in FIG

the & haf °§§P?E“a%%% % E%%%%%%%@?g&?@ﬁ%ééﬁ% P AEHoBA BRI T s
Bopar atus. 3 FsEraoRal Aere bep gase ol Chnr G, b Runpad dgad soes

ventilating apparatus 71 in FIG 9 to the vent 50c _of the positioning
pl ate 50 in gopundshe inferigpef the g 1268 ofythe 9% neEREQ. t Age respls, wWesmikachase
the protruding parts 26n of - the shaft part 26b, and thereby the

di schar ge | a# 26Q ¢fshedigcheige danipy 1Q dromewited tn thehheunting eppatanes 31 in FIG. 3,
circulation resistance can ‘be reduced by reducing the nunber of
protrudi 5g papkd g26mhbichikiwppliedromnie ity ippaatsi7l GRFIGH A td e WhitGhe
it is desired to increase the flow volune of the gas to be supplied.

Next, the di @RiochRERIAS0 M FIGQ, Boblo e fdcBisdd pdrPIBI AR vl (BEHRAAE
lanp 1B in FIG 11(B) in that a ring shaped cutaway part 26Pc

e, pr esont Sl A 2604 k1At e 20 8 oppfiRp ALl d
and o 01 pl SR gl R D BBckot? 0, “ul'cncompr i ses & ¢ hr ongh

hole that is paralle]l to thg | ongitudina] direction L, are provided
(in the present ehﬁ’&%ﬁ”i’?@%ﬁ?" pmprgiagiinadae hage park 46 Q) ofthe dischsrgeame AR dn
with the cutaway part W, passes through the interior of the shaft
part 2680 addGeld(Bhder exﬂmpﬁn asbown 8. barcyishicdauxilinaybagapart 268pPc)
to the recessed put 26f. Each-of the fluid paths:-26Pd conprises: an
openi ng P1 twierein termpeniog(Qdds formned nhbe vicinayefitpgper ddFe mageddo thRvuter
opening P2 that communi cates with the, recessed part 26f (chanfer
part 26e). Aurfacidwiod shabtdndia b8, panti6R hat $s [RoviREBWitE & HARGRRI 26RbEW
taken along the B-B line in FIG 15 (C), the nultiple fluid paths

26Pd are di spReeluR!caada pert SSRSIRAThE Rl SftBRYm 88d are formed in its outer

side surface, and a fixed part 26Rh, which has a cross sectional shape that is slightly

15  smaller than that of the shaft part 26Rb, after which, for example, the base parts 26R, 265
may be welded together. Furthermore, the fixing methods therefor may include
scfeudng and bonding.

Furthermore, the fluid path 26Qd may be formed on an inner side surface of the
auxiliary base part 268 instead of on the outer side surface of the base part 26Q.

20 " Next, the discharge lamp 1AA, which has a base part 26A4, i FIG. 18(4)
differs from the shaft part 26b of the discharge lamp 1A in FIG. 11{A) in that it is
provided with two portions that have different cross sectional shapes in the directions that
are orthogonal to the longitudinal direction. Namely, as shown in FIG: 18(A), a shaft
poﬁion 26b1, which serves as the mating part and is shorter in the longitudinal direction

25  than the shaft part 26b in FIG 11(A), and a columnar rod part 26b2, which extends from



circunference of the shaft part 26b of the base part 26P. As a
result, when the base part 26P of the discharge lanp 1P is nounted
to the nounting apparatus 31 in FIG 3, c%ol ed gas, which is supplied
fromthe ventilating apparatus 71 in Flé 9 to the vent 50c of the

posi ti oni ng Rl RRr Eﬁﬂé bithE Waadoridn@¢B1 t L dGalt m@t@gé]agt I%B%rahd ?{Jal c?)i?tgét@xe |

recessed part 26f e via the cutaway part 26Pc e nmu

fluid paths ; : i 21 1 Gl |
cool ed. Mor eg}gtg&fﬂ %%P@%ﬁg&\%@gﬁ%@rp %@IB gﬁf—i} {gqﬁ@i]gﬂi%udgnlaﬁxféercg&ﬁws
t he di scharge l.a Bin Fl ) in, that ring s d cut anway
bt 2oRe. ( FEPLRBen Rpat e aftpad A6%. ot Tt Bernat B A B S ot
a base part 26Q thereof in the vicinity of the flange part 26a, and
a helical fldhugalammbBid is provided (in the present enbodiment, is
formed) so that it: communicates with the cutaway part 26Rc; passes
t hrough tshe i nt er loe rask part 2662 isdbngepirthe lopgitydiah direstive hdlsanftheshaftipertion
vicinity of the flange part 26a to the recessed part 26f. One end of
the fluid paehl 2edMurcepmone) cdueficamrédis greaRphah tat & the sait @brtiod 26b.
provided in the surface of the shaft part 26b in the vicinity of the

fllange part 26a (CoasdyfiehtlyiRibaNe B‘@EEM ZEAK )5 maekdith tehBking BshaRitus
the fluid path 26Qd communi cates with an opening @ that is .

. provi ded thﬁaH?g}G%?ﬁé%& %@ﬁ&dii@{sedmﬁmﬁg _ aE—m%@@ m%%gﬁﬁﬁ%’?ghﬁtyne

FIG 16(C, wh iS a cross sectional Vi en afl ong

in FI G 15(D) h | ui.d ge around the.interior of
shaft part tt)ﬁeo R%ﬂlﬂgggég%ﬁg%m g&*&&@b‘ﬁ‘{@m&a"“ﬁ‘ﬁ@ 1%%@81&%”3
26Q of the djscharge lanmp 1Q.is nted to the nountjing apparatus 31
nFG B houwbirtgaanpamich nd Gttt A5 Atirosunting Blate in FIG. 3,
apparatus 71 in FIG9 to the vent SOt of the positioning plate 50 in
FI G 3, fl owdlaws te the spefacesd dhe rod pert 2612, whish fiictionsrs aspelinigmart. Q4 , the
fluid path 26Qd inside the shaft part 26b, and the opening @, and
t her eby t he Fudihewivae, glee gaantpt bQuplied dohetlie @édtisos Bonvd from Fhershhf pomios 26b1
when manufacturing the base part 26Q of the discharge lanp 1Q in

side of the rod part 26b2 to the small diameter part 26k. When the discharge lamp 1AA

in the present embodiment is I:;lounted to the mounting apparatus 31, the position of the

15 vent50c fshould be adjusted in advance so that it opposes the rod paﬁ 262,

. Furthermore, in the present embodiment, the gas that is supplied from the vent 50c can
coo] the shaft portion 26b1 via the rod patt 26b2 even though it does ot directly contact
the shaft portion 26bl. The remainder of the configuration is the same as that of the
discharge lamp 1A in FIG 11(A):

20 As a result, when the base part 26A A of the discharge lamp 1AA is mounted to
the mounting apparatus 31 in FIG. 3, the short shaft portion 26b1 positions the discharge
lamp 1AA and the cooled gas (cooling mediwm), which is supplied from the ventilating
apparatus 71 in FIG 9 to the vent 50c of the positioning plate 50 in FIG. 3, is blown to
the surface of the rod part 26b2 of the base part 26AA. Thereby, the base part 26AA

25  and, in turn, the discharge lamp 1AA are efficiently cooled.



FI G 15(D), for exanple, as shown in FIG 17, a cylindrical auxiliary
base part 26S, wherein the opening QI is fornmed-in the vicinity of
Its upper end, is nated to the outer surface of a rod shaped nmain

base part 26R that is provided with a shdft part 26Rb, wherein the

cutaway part 26Rc mAf o6y Tl %% L=
outer side surface, %r}rzld&?eégﬁﬂfg@ gaarb;dé%ﬁﬂ IC g@ﬂﬁg@%ﬁdﬁﬁ
sectional sh t5 slight mal ] er than 1 hat . of e shaf rt
26r0, after THELNHebA ghoavepht YeaRBR bEorf b thRimdiof Aewdinareagbhic.
together. Furthernore, the fixin t hods therefor pay include

screw ng an %ﬁﬁﬁeﬁé‘?ﬁmf@erﬂ%ﬁg‘?yﬁﬁ@#ﬁiaﬂe%m rod PRIt #ah7 thas condpqiihe
on an inner side surface of the auxiliary base part 26S instead of
on the out er28ingecasesy Which insreasssdharffeet of spelinpsly baspput 26ABe di schar ge
| anp | AA, which has a base part 26AA, in FIG 18(A) differs fromthe
shaft park 26b of In the bdsegmat6dd. IfaEG 1804), theFbdpard Z6RR and tHelsaiall idtanjeter |

provided with two portions that have different cross sectional shapes

in the direqiak@6fmahat formed wixhitlogmedianiedert he | ongi tudi nal direction.
Nanely, as shown in FIG 18(A), a shaft portion 26bl, which serves

as the mating par g adhidsS itSeHw | | | ' ' . n
the shaft part 261t1)ni n Fdlnéﬂ?l(A)‘%E;Hﬁga gad]?oqogﬂngﬂg%&lgggﬂpbgﬁdéég%g?&%%

ext ends frorgha% 7 I & i b t he. |1
di anet er part E%?aénﬁéﬂ%ghso@ F?né?@?@éﬁ@e% S an§. 1‘4&*&5@3’ g’d At
directions t e prth al tot | gnai Inal direction) that is
snal | er t harﬁmﬁ&ﬁigf ﬁpﬁg&’@ﬁﬁq ﬁ“r%ﬁ&??ﬂg%’f?%?gﬁkggjf ormed in the base part
26AA of the di sc&gr 8,e | amp 1AA. The rod part 26b2 is longer in the
| ongi tudi®hal di r edBf Bchargeriamps A in K6 18(A(B)xep be effisiently cooled by
furthernore, its surface area is greater than that of the shaft
portion 26b.the gsihas dgtdawn jo themetace heths sorepapR6b2, 282w if itte groaves e nbb t he
nounting apparatus 31 in FIG 3, the vent 50c is disposed so that it
opposes t he fomkdpathe 6ich (shaft jostion 26b ) thyt mates with the cylindrical member 52 of

the mounting apparatus 31.

Next, the discharge lamp 1 and the discharge lamps 1A-~1Q shown in FIG. 2,

15 FIGS. 11-16, and FIG. 18 are each a discharge lamp that can be said to comprise: the
glass tube 25 (or 25A) that forms the light emitting part; and the base member 26 (or
26A~-26Q) that couples with the glass tube; wherein, in sequence in the direction away
from the glass tube along a first axis that is paralle] to one of the longitudinal direction L
(first direction), the base member comprises: a flange part 26a (or 26Da) that has a shape

20  that includes a discoidal shape, which is centered on the first exis and has a radius that is
greater than or equal to a first radius (R1); and a shaft part 26b that has a shape such that
it is circumscribed by a columnar shape, which is centered on the first axis and has a
second radius (R2) that is smaller than the first radius R1. Furthermore, the discharge

lamp can be said to comprise: a small diameter part 26k that has a sbape that includes a

25  columnar shape, which is centered on the first axis and has a third radius (R3) that is



of the shaft portion 26b2 so that the cool ed gas (cooling nediun,

which is supplied from the ventilating apparatus 71 in FIG9 to the
vent 50c of the positioning plate 50 inﬁlG& flows to the surface
of the rod part 26b2, which functions as’™a cooling part. Furthernore,

t he gas t hatgp ' : . r .

portion 26b Slnmlg?%&gﬂ g#e%tgc r?félﬂ?%aéwp% F@%E@g%{%%\é{ﬁgg&?p&%’gﬂn}é{@?ﬁggr ¢
26k. Wen t ' r I N esent i i .
mount ed o URe REARE 2o B8 Al the U StInC ARG AN LRI TR apd e iy
shoul d be adjusted in advan so,that it opposes the rod rt 202.

Fur t her nor e,déufﬂﬁmf ﬁ@@?@%ﬂéﬁ?ﬁ@%@?% shapg, SF%‘F‘"‘{ %n@g R8¢ om
the vent 50c can cool the shaft portion 26b 1 via the rod part 26b2
even t hough 1 aderath radips (RY) dhat (ssmallpr thes the firssradivaR1 598 Jarges thapahyithird he
remai nder of the configuration is the sane as that of the discharge
| anp 1A i5n Rrdins R3yinpdditipe, the bass miembenttae thetghavi st 2ok tH2 Akl prths 2684,

di scharge lanp | AAis nmounted to the nounting apparatus 31 in FIG 3,

the short sHEQd qadithd lie) Babseivepash sdlidrimdy Beuctirs,GIACHIS forlifd@asiniMband
t he cool ed gas (cooling nedium, which is supplied fromthe

venti| ating suABRared MShe shaftpaft€b that dntdd® NEHE (BRESGp RIS, B é@g&ni ng
plate 50 in FIG 3, is blown'to the surface of the'rod part 26 of

i schar ge' | atsedtenss BFLRRY ey oPRE IR B850 s er 2o Shown by
aroove part 20Ad GhJUTEARAA Pt R, yieBereleEt fishugh Aeign e
2602 1 hald o GRHERE OAEA Oy PRI Uikelss IR RoPduetioHes rmpisb Tifin
cooling the base part 26AB. In the base part 26AA of FIG 18(A), the
rod part 26H2Cehtireush thgveent 506 ofthe pesitioping plaei0 inkyG.3co flwr dmsumfereniee bhe
sanme di.aneter. In addition, it is obvious that a solid body structure
can be adaptthelintsnier ef thatdokid structure.
In this case, the fact that the flange part 26a and the like as well as the portions
to be urged have shapes that include a discoidal shape means that at least a portion of
15 their outer surfaces inscribes the discoidal shape and that through holes (including scr:;w
holes) or open boles and the like may be formed therein. In addition, the fact that the
shaft part 26b is circumscribed by its columnar shape means that the shaft part 26b has a
shape that does not extend beyond that columnar shape in the radial direction and that a
external shape edge (outer side surface) of the shaft part 26b is circumscribed by the side
20  surface of that columnar shape at a plurality of locations. In addition, the fact that the
solid structure enlarges the area of the surface of the shaft pa.rt 26b that contacts the air
means that that surface area is larger than the side surface of the columnar shape, which
has the radius R2.  In that case, when that solid structure comprises the fluid paths 26Pd,

26Qd that are provided in the shaft part 26b, the fact that that solid structure enlarges the

25  atea of the surface of the shaft part 26b that contacts the air means that the sum of the



shaft part 26b “as shown in FIGI1(A)-(D, FIG 12(AH{D, FIG
14(A)-(B), and FIG 15(A)(B), is fornmed in the surface of the rod
part 26b2. The discharge |anmps I AA, [ ABsin FIG 18(A)-(B) can be
efficiently cooled by the gas that is blown to the surface of the

rod part 26hgrfagveé dffthe di: SHRQVEIhehER Park 261 MdTBSsurfcd 48asRP e iRkkr
(shaft portion 26bl) that mates with the cylindrical nenber 52 of

the mount i Gy ARRSLA AuRlhatNOkbd, J408 ik GRARAF i

di schar ge Ianps 1A- 1Q§1§ﬁlﬁm PI’—’I G €2 ﬁ%%ceg% oﬁﬂgs%gs%nrfage
each a dISCh A nprise: the glass tube 25
(or 25A) tha(% L‘@‘ta%r}%ﬁ’l S"Z}PChte)k?ﬁ??lfaér g%?t and the base menber 26
(or 26A-260Q tha upl e the gl ass tuybe; wherein, in sequence
in the direction ;Rz\ﬁ{})j i &Sﬁ“mwgdgpﬁge t5f9e Hbthgoytpqggcugﬁ%nc? Abte; s
parallel to one of the longitudinal direction L (first direction),

the base Smethel pebApyhas as imegular siage—puinitholdicalarons pagt 26dmFIGaA(A the
shape that includes a discoidal shape, which is centered on the
first axis agmobviegpants26CGitinuke venital disection mdll6r 1 I Epandthe aguebud grotuding st
radius (R'); and a shaft part 26b that has a shape such that it is

ci rcunscri baarth26min@IGUISIBY—gbR iR strdtinehs ¢asy eefabidatd on the first
axis and has a second radius (R2) that is smaller than the first

radius R . Furthei{mid@ion! Fehetiofid SRicdRe corfiBes § aflark
a small dianmeter part ZOE?T( that has a sﬁape ?hglgid?ﬁtg gigfejasf gr&%g@yrrﬁgr
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shape that ipcludes a d|500|dal shape, which is centered on the first

axi s and hé‘éschﬁfﬁ%h’mpﬁ 1P sl theefndreal membenad ofahe mpunting ppparatysst] in

radius RI and larger than the third radius R3; in addition, the base
menber has tHE Yeavdedngseased, A@dasoparts B6P,26Qicdn thetehy b2 Beld mor284ly, andlthe
the like) that serves as a solid body structure, which is for
i ncreasi ng tdiseharge lamps 1P, 1Q can be cooled more efficiently.

In addition, as shown in FIG: 15(C)-(D), the openings P1, P2 and the openings

15 Ql, Q2 communicate with the fluid paths 26Pd, 26Qd, respectively, and if the openings
P1, Q1 and openings P2, Q2 are formed on the outer side surface of the shaft part 26b in
the vicinity of the flange part 26a and in the viciﬁity of the end part of the shaft part 26b
on the small diameter part 26k side, resi; ectively, then it is possible to cool substantially
ﬂ;e entixe shaft part 26b efficiently from the flange part 26a to the recessed part 26f.

20 Furthermore, when, either of the discharge lamps is mounted to the mounting
apparatus 31, the solid structure discussed above can be said to be a cooling part that is
contacted by the cooling medium (e.g., gas). This cooling part is not limited to the solid
structure and, as sho_wn by the rod part 262 in FIG. 18(A), includes one that is formed
with a diameter that is smaller than that of the shaft portion 26b1, which serves as the

25  mating part, and that has a gently sloped surface.



surface area of the shaft part 26b that contacts the air (atnospheric
gas), at the outer <circunference or in the vicinity of the shaft

part 26b. In this case, the shaft part b and, in turn, the rel evant
di scharge |l anp can be efficiently cool by suppl yi ng cool ed gas (or

500 of the posi 1 b einafe, 8 BERAKARHE1 sha b qich 1ok BRI LIAGEN,
' ' f i d L ln.this. h
T o Sy b A SRR A0S B IR

have shapes that, i nclude a. di scoi dal shape nmeans_ that at | east
portion of PHREdso kAt extends ndfilongiginafBrectp aad e %ms?ﬁiwﬁiﬂq—aﬁm

that through holes (including screw holes) or open holes and the

li ke may be meendprrt Hoyliphis covpledtaian prdpart ¢fdhg glass tehedS (ordSA)onalia

part 26b is circunscribed by its columar shape nmeans that the shaft
part 26b Shadongitudinalphirettat sidko e Furiirmenet # nah esaahdtiattthedlange pam 6y, whithpe
in the radial direction and that a external shape edge (outer side

surface) of priddainatiic Hasd parbiiot 364 126QY IS RirmbEprobitsivdlpinthél girectbmislthae
of that columar shape at a plurality of locations. In addition, the

fact that t | : t i ;
h&e orgiggb%l] 3{ fhg gﬁ#&&‘dﬁd} LRLGRE. [RSdaRBA, ‘ﬁ% ;{nﬁ?{% apt%&t; %ﬁ?ﬁ%rg%ded

the shaft part acts the air neans t

area is lar ' C : i

nae t ho r adi oo R e B Sor S teebad (R LRRP S B 3082600 (e

the fluid paths 26Pd, .26 ha e ovi ded_in_t haft part, 26D,

the fact thdt® Dr‘?d:lm%%artil%‘mglrcg&"[ ?g{“&*ﬁiﬁ’%{e@rgwmﬁ@a@?ﬂ?ﬁgemﬁa&e
of the shaft part 26b that contacts the air means that the sum of the

sur f ace & edhoorepsad Bergin campe spidtode theptheriead) andit canchsisaidbat fip external

surface areas of the inner surfaces of the fluid paths 26Pd, 26Qd is

gr eat er t harshapedn sherdirgetéonthasaredrthopenat fodhe bugituliel distctiomis swallentharthat

shape, - whi ch has the radius P2. In addition, if the solid structure

i s one wher afithe flemgopdre26aci Fatifoanenmahopredcacembrlivadit, thaeiterddshdpaof an

I rregul ar shape-as in the helical groove part 26d in FIG 2(A), the
the flange part 26a in the direction that are orthogonal to the longitudinal direction is
circular, and the external shape of the mating part 26b is also circular.

15 In addition, the small diameter part 26k is provided between the flange part 26a
and the open end of the base part 26, and it can be said that it bas a shape whetein its
external shape is smaller than that of the mating part 26b in the direction that is
orthogonal to the Jongitudinal direction. In addition, the fixed part 26h is provided
between the flange part 26a and the open end of the base part 26, and it can be said that it

20  has a shape wherein its external shape is smaller than that of the flange part 26a and
larger than that of the small diameter part 26k in the direction that is orthogonal to the
longitdinal direction.  In addition, the projection exposure apparatus of the
abovementioned embodiment can be manufactured by: incorporating the exposure light

souxce, the illumination optical system, which comprises a plurality of lenses and the like,

25  and a projection optical systeh in. an exposure apparatus main body, and then optically



groove parts 26Cd in the vertical direction in FIG 11(C), and the
numerous protruding parts 26n in FIGI5(B)-then the structure is
easy to fabricate. In addition, if the ﬁglid structure conprises
fluid paths that are provided in the interior of the shaft part 26b,

it ace ar ol hEUHENER, e §2 %&%GF?F e T pedd b%“sdtetﬂ%%%étg SERS
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26P, 26 h b tably,,.and t I
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15(C) (D), the openings Pl, P2 and the openin , L. ,
conmuni cat e ‘Wlﬁﬁfmpﬁ Ithe ]ék‘%at Fygthommaye, ibig wfergrgg@ggqr{u@@pyc thg pEpigetion he
openings Pl, Q1 and openings P2, 2 are forned on the outer side
surface of tdxposgmaﬁppaqamsun 2 6leati reomtin whichdhatemperafurg, the cldenlinpss lowsliandca
and in the vicinity of the end part of the shaft part 26b on the

smal | di anetthks likeaaré caifidollsd.de, respectively, then it is possible to
cool substantially the entire shaft part 26b efficiently fromthe
flange part 26a tﬁc&&ﬁmﬁ%ﬁ%%ﬁﬂeﬂ%&n@&f it is FoskibIags %fl?reﬂﬁ%@@n&hﬁﬂﬁﬁhe

of the discharge lanps i's nounted to thé nounting. apparat us 31, the

P! Cont nor el ﬁéﬂﬁé%&?.ﬂﬁﬁ% B oBiritud % BBIGRGRRAG iB25hod "3,
not limted tq
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is smaller than .that of haft ortlon Zﬁ ich serves as the
mating part, %&ns Appar af"' 2y eweasps%ﬁpg #4 bithe GPRH@FgiRg membs)
di schar ge Iarrp and the discharge lamps 1A-1Qin FIG 2, FIGS:

11- 16, and HRhaeofdo thedined part Bﬁlb&»mé@am afithg qhechglgaslmn Libdnaddifien, s A) |

which is forned so that it extends in the |ongitudinal direction,
and t he basdligharpe Ry ie easil§ preRGQand fisattoddmpanting afpardtusci with moupl ed
to an end part of the glass tube 25 (or 25A) on the
substantially constant pressing force within the target range due to the urging force
merely by the switching link mechanism 63 commencing the pressing by the fixing arms
15 against the fixed part 26h in one of the movement directions. In addjﬁon, when cooling
gas is supplied from the ventilating apparatus, the gas flows along the surface 6f the base
part toward the ﬁxéd part 26h side, which makes it possible to efficiently cool the
discharge iamp 1 with a simple mechanism. |
In addition, a microdevice, such as a semiconductor device, is manufactured by,
20  for example: a step that designs the functions and performance of the microdevice; a step
that fabricates a mask (reticle) based on the designing step; a step that fabricates a
substrate, which is the baﬁe material of the device; a substrate processing step that
includes, for example, a process that exposes the pattern of the reticle onto the substrate

(wafer and the like) by using the exposure apparatus of the embodiments discussed above,

25  aprocess that develops the exposed substrate, and a process that heats (cures) and etches



| ongi tudi nal direction side. Furthernore, it can be said that the
flange part 26a, which is provided to the base part 26 (or 26A-260Q,
Is fornmed protrusively in the directions_tfhat are orthogonal to the
| ongi tudi nal direction. In addition, t he’ ting part 26b is provided

bet ween t he r . : : : (or
200 260 ( betSuRgiofisanf, Biflc\R .ty S36 (BlndlE cRBR B8kt 48, O
(or 25A) is defiined aosethss, %ﬂe end ‘%ﬁrtf t he open end herein can be
said to be tR& Sg’ﬂ%PIé’nﬁf,» FPEIRE &P sai d that its external

shape in the direcyion that are orthogonal to the |ongitudinal
direction is snal Ié’rtg“t??éﬁmt‘ﬁ}élf’hm&’fm B‘T’Y of preApARURgred Ny means of the pxagsue
in the present enbodinent, the external shape of the flange part 26a
in the di r eceprifRtetaseoding tothetabeierdescribed smbodimenis,tas dhavel indilEdds inisro i s
circular, and the external shape of the mating part 26b is al so
circul ar.5 | dedckdistthons, semfvendnetir dewdceamest reanufimturePiifouighs a plep 20 Deftiesigning
between the flange part 26a and the open end of the base part 26,

and it can beeandiiohaad pérforascedf 8 BAGS dedies, Qisiep RO of RKi@KRRA maNeRQicley
smal ler than that of the nmating part 26b in the direction that is

ort hogonal t g, tagakioBoink 'd@sii@ﬁa?% &y, ﬁ%g@& of fﬁbﬁcﬂﬁﬁé h Qfbstedtd et ig ’ég?vi?ﬁ;t

26h is provided between the ange part 26a and the open en

base part 26 | h ks ' . [Nl
external s ha‘p’f“‘esgir;!xg‘n‘%e:rfr‘rﬂxafI%ﬁasgﬁp t@ﬁ%@%ﬁ I&?‘*%ﬁ?ﬁ%?%“%@%%? Sy@g%%aﬁn@o&%s of

| arger than that, of tge smal}l -d'karreter R%t 26k in %‘he di rection that
i s or t hogonaP*ROS™E RPNSTY Q8 e FSK AP0 SUBYRErelY means ofihe FYRosure pppatatus
proj ectign exposure apparatus of the abovenentjoned enbodi nent can ,
be manuf 48t uPtle plprementignssismhodimpenis s pcws slidevelopipgithe exposed subsirae, and a
illum nation optical system which conprises a plurality of |enses
and the |ikeprocessaf beating (aeingamdsprhingahe deyelopen substeate, @ dpdsassembly step
apparatus main body, and then optically adj usting-such; attaching
the reticl e 20Ra@ecludilgeproedseing ptoaemes, ant at bdicinglpeocesns bor@ingrocehs, and a
conprise numerous machine parts, to the exposure apparatus main body

and then W r piiftagiag fropésRingY ahd&insf¥eeomeéf WM ng an. overal |
adj ustment (electrical adjustment, operation

Furthermore, the light source apparatus of the present invention can also be

15 adapted to the exposure light source of the abovementioned step-and-repeat projection
exposure apparatus (such as a stepper) as well as a step-and-scan scanning exposure type
projection éxposure apparatu;s (such as a scanning stepper). In addition, the light source
apparatus of the present invention can also be adapted to the exposure light soutce of a
liquid immersion type exposure apparatus as disclosed in, for example, PCT International

20  Publication W099/49504 and PCT International Publication W02004/019128. In
addition, the light source apparatus of the present invention can also be adapted to a light
source apparatus of a proximity type or a contact type exposure apparatus, which do not
use a projection optical system, or to the light source of equipment other than exposure
apparaumcé.

25 Furthermore, the embodiments discussed above use a reticle (mask) wherein a



verification, and the like). Furthernore, it is preferable to
manuf acture the projection exposure apparatus in a clean roomin
whi ch the tenperature, the cleanliness |gvel, and the like are
controlled. According to the present invention, is possible to

easily ren @mﬁﬁﬁgmfsfwﬁd it & PREER: ﬁé@rﬁ%@r&éﬂﬂ tg%é\bﬁeréﬂ?gnt' ng

apparatus 31 (holding apparai us) 1 n a short me nerely by

?rgﬁntsymnzycglppar a?ﬁphg%& c "%‘g""’@ﬁ’a&? rE’i f@%&o{nﬁgmf" ghﬁgf
he di schar PR %exﬁoag Bt B oer'é%%g@ﬁa% Seamud RS aei 1) °

pressed and fixed_to_the nounting apparatus 31 with a substantially
constant pressi ng Ip addionfhedyns afisgpasiegaparitaniy doblimitedio pisemicongugter
force merely by the switching Iink nechani sm 63 comencing the
pressi ng Yy devieefabricaipreaxpesurcapparabis, tib earfdlsods adapted ¥Bkelyito anexpostre t he
nmovenent directions. In addition, when cooling gas is supplied from

t he venti | atdpparatugax &tused fok Mnga&gfdis?l@s 3@ Hghid cpystd] deicedand fl@sma
base part toward the fixed part 26h side, which nakes it possible to

ef f1 ciently Gigolys! i tluslfas 8 otiasPurkotdla Bodi Ak G BREAARIaBHArath ot

addition, a nmicrodevice, such as a sem conduct or deV| ce,
manuf act ure nd
per f or manceq(s)P yetdﬁn ﬂIr%qé? eV| cfghm%hiﬁ%ngtﬁ?{e? r ca sergg?r%h‘}(e% esf
(reticle) bas nthe n |ca.te
Substrat e, v&ﬂ?%ﬁ febliielf - e dpa?fawa s o Bt RRLE o rample
pr ocessi step @&budes for . exa rocess that exposes
the pattkhn pegiogdeviees GO UERRRicm “&E»éME misroelsriromeehanicle)
by using the exposure a paratus of the enbodi nents.di scussed above,
a process t hwstes) arbBNAchipse x casdditios thmicredesices mthas sumicendactohdavices,
heats (cures) and etches t he devel oped substrate; a device
assenbl i ng sheprefénniventtiongan alse hgadapedde agexpasuike agpamkadhat ¢ransfers a circuit
processes); and an inspecting step.

pattern to, for example, a glass substrate or a silicon wafer in order to fabricate a mask

that is used by a light exposure apparatus, an EUV exposure apparatus, or the like,
15 For example, the shape of the pressed surface of the fixed part 26h in FIG. 13(A),
(B}, (C) can be adapted to various other disﬁhaxge Jamps.

Thus, the present invention iz not limited to the embodiments discussed above,
and it is undetstood that variations and modifications may be effected without departing
from the spirit and scope of the invention.

20 The entire disclosuzes in Japanese Patent Applications Nos, 2006-237252, filed
on September 1, 2006, 2007-006462, filed on January 15, 2007, 2007-127451, filed on
May 11, 2007, including the contents of the specifications, the scope of patent claims, the
drawings, and the summaries, are incorporated in this application by reference.
INDUSTRIAL APPLICABILITY

25 According to the light source apparatus of the present invention, it is possible to,



In the case in which mcro devices are manufactured by neans of tht,
exposure apparatus according to the above-described enbodi nents, as
shown in FIG 19, mcro devices such ascgem conductor devices are
manuf actured t hrough a step 201 of designing the function and

per f or mance fof examiles fu@unialis dischadse $gPtodRLhdding afpakauad (i qmﬁlgrfﬁ&hamsm)

(reticle) on the basis of the designing step, a step 203

fabricating fsifuhats QEl?oﬁﬁ%db?uﬁedeM'aﬁﬁhonQﬁfdl E%E'leﬂﬁ caft b§tc§cﬂed204
es, suc

i ncluding substrate processing process cess o0

exposi ng a

xposure appidi b 4 feFians 2 ?fl??e*eéé%@%%m?s%aesm st

of developlgg t he exposed avgﬁ E and a process of heating
(curing) andX&FRHTGPPHAMS Bb'ﬁ substrate, a device assenbly step
205 (i ncluding processing processes, such as a dicing process, a
bondi ng 6rocess, and a. packagi ng processing), and an inspection step
206. Furthernore, the |ight source apparatus of the present invention
can al so be adapted to the exposure |light source of the

abovenenti oned step-and-repeat projection exposure apparatus (such
as a stepper) as well as a step-and-scan scanni hg exposure type

proj ection exposure apparatus (such as a scanning stepper). In
addition, the light source apparatus of the present invention can

al so be -adapted to the exposure |light source of a Iliquid inmersion
type exposure apparatus as disclosed in, for exanple, PCT

I nternational Publication W99/49504 and PCT International
Publ i cati on W2004/019128. In addition, the |light source apparatus
of the present invention can also be adapted to a |ight source
apparatus of a proximty type or a contact type exposure apparatus,
which do not wuse a projection optical system or to the |ight source
of equi pnent ot her than exposure apparatuses. Furthernore, the
enbodi ments di scussed above use a reticle (nmask) wherein a transfer
pattern is.forned, but an el ectronic mask nmay be used instead wherein
a




transmttance pattern or a reflected pattern is formed based on

el ectronic data of the pattern to be exposed, as disclosed in, for
exanple, U S. Patent 6,778,257. In addition, the type of exposure
apparatus is not limted to a sem conduct or devi ce fabrication
exposure apparatus, but can al so be adapted widely to an exposure
apparatus that is used for fabricating displays, such as liquid
crystal devices and plasm displays,cgg_ hat transfers a device
pattern onto a glass plate, an exposur aratus that is used in
the fabrication of thin filmmagnetic heads and that transfers a
device pattern onto a ceram c wafer, and an exposure apparatus that
is used for fabricating, for exanple, imaging devices (CODs), OLEDs,
ni cronachi nds, NVERNGISchEe bandbatcomptisears glass memyher BwtiormamHglidmittng ps.
In addition to mcrodevices, such as sem conductor devices, the
present Bnvgatt ad admse membertibatavappled td the ghsexanbaty wheagip alieatischadzl Binp
transfers a circuit pattern to, for exanple, a glass substrate or a

sil'icon waf dg ddtachatslg eldthy afeiiinematabe, WEKis prdvaded sSpAREY Hovn Be distge
exposure apparatus, an EUV exposure apparatus, or the like. For

exanpl e, thegaghaRenhebadeheniepsngd surface of the fixed part 26h in
FIG 13(A), (B), (C can be ‘adapted to various other discharge

| anps. Thus, the & ' ' is not limted to the enbodi nents
di scussed above, Hl%n I G%I%YE%ER%FOM that variations and

nodifications may be effecje i f hout, departjn fromt pirit,and
scope of the inventi on.ﬂ"”’r“%&tdlﬁ\#ﬁil? éoﬁﬁgﬁ%éﬂiﬁ@%mﬂ”@éﬁ%‘ﬁ%@cﬁ&@wﬂ
Appl i cat i ons NO%’ 2006237252, filed on Septenmber 1, 2006, |

2007- 008462 of theilight emitting RagWithpsspesi the hobling memberin a first daecion; vay

11, 2007, including the contents of the specifications, the scope of
patent clainms, the dramivges parnahichis wsgadrymai pressing farce therprpsesthed i n
this application by reference. | NDUSTRI AL APPLI CABILITY According to

the |ight seontast pappathethoklirgimérhieer i $he Ginst dirgedent i on, it is possible
to, '

a mating part that is provided between the contact part and the urged
part and that mates with the holding member; and
15 a groove part that is provided in the mating part and that, along with the

holding member, constitutes a cooling medium conduit that extends from the vicimity of

the contact part to the urged part.
2, A discharge lamp according to Claim 1, wherein
20 the urged part comprises a recessed part that is provided in the vicinity of an

opén end of the base member.

3. A discharge lamp according to Claim 2, wherein
the groove part communicates with the recessed part.

25



for exanple, mount the discharge lanp to the hol di ng apparat us
(mounting nmechanisn) easily and in a short period of tinme. In
addition, the discharge |lanp can be cooled efficiently with a sinple
mechani sm which is preferable in an exp8sure |ight source of an

exposure apparatu ﬁgﬁeg i : éﬁh@ di scharge | anp that
conpri ses: gﬁlgl as%L e ?Etni‘?a#g?rglrnﬁéoqae I gh%hcéﬁntti ng part; and a
base nmenber that |,s coupled to.the glass r er; er.ein the

di scharge |anp i?‘ed‘é%‘%a@rﬁﬁf’wﬂ%@ﬁas hp Wﬁg}”% the ity pighe

provi ded separate]y fromthe_ discharge I|anp, via the base nmenber;
and t he bas@PRRFef thobase msmder. o contact part that contacts the

hol di ng nmenber and defines a position of the light emtting part
with respect to the holding nenber in a first direction; an urged
part, which is urged by a pressing force that presses the contact
part to the Shol di Aglischatgetanipmactdrdingite Slaird 4y whdréian; a mating part that
is provided between the contact part and the urged part and that

mates with the holigiskgpeEpiedomprite a sthall [dR@¥EerRak that Rala drSss BERBh4I@Rtal N
the mating part and that, along with the holding nenber, constitutes

a cool i ng nmgglisy O f ‘&‘Iﬂ%iﬁﬂf s SkRbdonaah thet
contact part ttﬁ%@urgegﬁggﬁ%ﬁg dllégﬁ}ia!rngglaﬂg%phﬂgécor iﬂ%?gm‘ 0
Claim1, vvhe@% the urged part conprises a recessed part that is
provi ded in !(;,tﬁ{ﬂ‘ci nity of an open end of the base nenber. 3. A

di scharge | anp according to Caim2, wherein

10 6. A discharge lamp according to Claim 5, wherein
{the mating part and the small diameter part each have a circular cross section
that is centered on an axis that is parallel to the first direction; and

the diameter of the small diameter part is less than one-half that of the mating

part,
15
7.. A discharge lamp according to any one of Claims 4 through 6, wherein
the groove part is in fluid communication with the stepped part.
8. A discharge lamp according to any one of Claims 1 through 7, whereig
20 the mating part defines a position of the light emitting part with respect to the

holding member in a direction that is orthogonal to the first direction.

9. A discharge lamp according to any one of Claims 1 through 8, wherein
the glass member comprises a rod shaped part that is coupled with the base

25 member; and



the groove part comunicates with the recessed part. 4. A

di scharge | anp according to Caim1l, wherein the urged part conprises
a stepped part that is provided in the ghci nity of the open end of
the base member. 5. A discharge |anmp according to Caim4, wherein

the stepped part r&%&&&%fﬁ gﬁitnhg s%g\;é?.tagkhetéa@}aabaﬁz@ftﬁéx%ﬁs

sectional area IS sma ng part 1n a

pl ane t hat |§ ortg%gonal to the first d| rection. 6. A discharge

| anp accordln aim 5, wherein ,the mating part and the small

di aneter part each have a circular cross section that is centered on
an axis that is parallel to the first direction; and the dianeter of
the smal|l dianmeter part is |ess than one-half that of the mating
part. 7. Al8i schérdshrgedampasertdingip any capngf Ghimo}t thopughPswhereinr ough
6, wherein the groove part is in fluid conmunication with the
stepped part. 8. thegiewhaaés Helicgllyfonmredaround e axdnin thefixsoliraciion.ns 1

t hrough 7, wherein the mating part defines a position of the |ight
emtting part with respect to the holding nenber in a direction that
is orthogonal to the first direction, 9. A discharge |anp according

to any one gff, G awascﬁaxg@raﬁﬁgiac&du@#@wo&iebhéla%@frﬁrue%gg@!wa%em%{ &P

a rod shaped part that s coupled Wit he base
one positioning part is formed on the contact part of the discharge lamp.

10 12, A discharge lamp according to Claijm 11, wherein
the positioning part is provided at a position that corresponds to the position at

which the groove part is formed in the mating part

13. " Adischarge lamp according to any one of Claims 1 through 12, wherein
15 the length of the base member in the first direction is greater than or equal to 1/5

and is less than 1/4 the overall length of the discharge lamp.

14, A discharge lamp according to any one of Claims 1 through 13, wherein
the surface area of the portion at which the mating pari mates with the holding

. 20 member is greater than that of the groove part provided in the mating patt.

15. A.discharge lamp according to Claim 14, wherein
the surface area of the portion at which the mating part mates with the holding
member is greater than twice that of the groove part provided in the mating part.

25



the dianeter of the mating part i s subsequently the same as that of
the rod shaped part. 10. A discharge | anp according to any one of
Clains 1 through 9, wherein the groove_ part is helically forned

around an axis in the fi rst di recti on. . A discharge | anp according
to any one ofg O aig@s AR loudi PQRL LI 0N Ng
part is formed on th% C t part \g?%ﬂ a#‘ﬁéﬂhr?%S %gﬁéﬁl

G scnarge | am oc r&ééﬁﬂ&rﬁ%fmﬁw Bt B AP S
t f . ch I
groove Bart L (oL e LGBt thﬁa%ﬁ&ﬂ SIS o

the base nenber in the first dlrectlon is greater than or equal to
1/5 and is |ess theRcondbajerermhesisprpvided i gtha endpi hrenshoriiehytbe cootisg
14. A discharge lanp according to any one of Clainms 1 through 13,

wher ei n the mediim flowa tethe dfteridref fheisedond bate meniteh t he mating part
mates with the hol ding menber is greater than that of the groove
part provided in the mating part. 15. A discharge l-anp according to
Claim 14, wherein the surface area of the portion at which the mating

part mates wizth tpeiiffhe Mehp ABSRRE th €1£ﬁ@@t\ﬁ‘1‘ier&ﬂa” twice that of the
groove part provided in'the matl ng part A di scharge | anp

o comari sea s SaSolif AR b Vb CimethE N o A N i e
menber at a 05| ggﬁ is different fromthat of t he base rrenber
sk

and the: seco S provided with a conduit through which
t he coolllong rredl umflows to the interior of the second base nenber.

18. A discharge lamp according to Claim 16 or 17, wherein
the base member and the second base member are electric power receiving parts
that correspond to different polarities in ordef to receive the supply of electric power for
the lighting of the discharge lamp; and
1§ the second base member comprises a service receiving terminal to which both

electric power for lighting the discharge lamp and the cooling medium are supplied.

19. - Adischarge lamp according to any one of Claims 16 through 18, wherein
the second base member and the base member sandwich the glass member and
20  the second base mermber is provided on the opposite side of the glass member in the first

direction with respect to the base member.

20. A discharge ]amp that comprises: a glass member that forms a light emitting
part; a first base member that is coupled to the glass member; and a second base member

-25  thatis coupled to the glass member at a position that is separate from the first base



17. A discharge lanp according to Caim 16, wherein the conduit

provi ded to the second base nenber is helically fornmed around the
axis in the first direction. 18. A discharge |anp according to Cl aim
16 or 17, wherein the base nenber and the second base nenber are

el ectric powsembhes@hwieflg parts that correspond to different
polarities in order to receive the supply of electric power for the

lighting of the difehattee!] g%i%%ﬁ&pgﬁggﬁgﬁﬁmﬁmﬂcp soﬁ'gwrriidg S

G
. L 1
a service recelving termha I C poWer or

l'i ghting the_di amp.and.the cqpl .ng nmedi um are supplied. 19.
A di schar ge F%ﬁ%%ﬁ%g‘ﬁﬁen(g&thgggkf%x@q%ﬁr(sf‘ S?‘rE‘CTgért hrough 18,

wherei n the second, base, nenber and the base nenber sandw ch the gl ass
member and  the <BEHIHPA5ETEMBEIIOBIPISE pr ovi ded on the opposite side
of the glass nenber.in the first direction with respect to the base
menber. 29. A di schar gearcentprt pphthabenmctsdbsholding membenradidefines et position
forms a light emtting part; a first base nenber that is coupled to
t he gl ass nenfibe lighiethiting parbinch firststirentiorbeith respeottp theshoddingmentbéro t he
gl ass nmenber at a position that is separate fromthe first base

member; wherein the di salhatigepirai: is frotiied 6h elel opphiite 8id0 BT e BREGMAGber
menber, which is provided separately fromthe discharge |anp, via

the first bapahdBRPEksctibRKith rdspéct RABE cARAP ﬁi?iffﬂz{t"nﬁa?e% i b3t
part that contacts-the hol di ngﬁmarrber and gag%i nes the Svolgllat%li&gﬂ ﬁgf
the light entli rt inafirst direction with respect to the
hol di ng rrenbn]éﬁrﬂ?lbg}g?{l@?i ng part that is provided on the opposite side

of the glass nmenber a groove part that is provided in the mafing part and that, along with the

holding member, constitutes a cooling medium conduit; and

the second base member comprises a conduit through which the cooling medium

that cools the second base member flows.

15 21, A discharge lamp according to Claim 20, wherein

the mating part defines a position of the light emitting part with xespect to the

holding member in a direction that is orthogonal to the first direction.

22. A discharge lamp according to Claim 20 or 21, wherein

20 the glass member comprises a rod shaped part that is coupled with the first base

member; and

the diameter of the mating part'is subsequently the same as that of the rod

shaped part.

25 23, A discharge lamp according to any one of Claims 20 through 22, wherein



inthe first direction withrespect to the contact part and that mates
with the holding nenber; and a groove part that is provided in the
mating part and that, along with the hqldi ng nenber, constitutes a
cool i ng nedi um conduit; and the second bdse nenber conprises a
condui t through wiechodvegas @OldlivlyBahddBrolddah a8 @ fhe 1iAR d7&GBAD base
menber flows. 21. A discharge |anp according to Caim 20, wherein
the mating part defines a-position of the light emtting part with
respect to the holding nenber in a direction that is orthogonal to

the first diqsectiqny: i [ . di t im .20 or
21 wherei n Zne & dschne ot SEA3ET Wl RIFERLHL A0t Ao e
coupled with the fjrst base.. nenber, and the diangeter of the mating
partis subsequent ,a{,le%sﬁlgn%ma@g@ﬁ%tts ﬁFm’td‘r@tP%Einé:ﬁ%E tb%ﬁlﬂgqharggéqmm
di scharge | anp according to any one of Cains 20 through 22, wherein
t he gromﬁe part is helically formed around an axis in the first
direction. 24. A discharge |lanp according to any one of Cains 20

t hrough 23, 2fher eidndischaige fastp asperdingde Clami2Agviesein i s forned on the
contact part of the discharge |anp. 25. A discharge' | anp accordi ng
to O aim 24, wher éiepobitienipgpart is@révidedRes bositonaha\coaeorls 16 tHe@ohitibrOt
that corresponds to the position at which the groove part is forned
in the mati nghiglPiht grooed parfisdbSdedas R matiRp pagcor ding to any one of
Clains 20 through ?’5 V\Berein the length of the first base menber in
the first direction is greater than or equal

10 26. A discharge lamp according to any one of Claimns 20 through 25, wherein
the length of the first base member in the first direction is greater than or equal

to 1/5 and is less than 1/4 the overall length of the discharge lamp.

27. A discharge lamp according to any one of Claims 20 through 26, wherein
15 . the surface area of the portion at which the mating part mates with the holding

member is greater than that of the groove part provided in the mating part.

28.  Adischarge lamp according to Claim 27, wherein
the surface area of the portion at which the mating part mates with the holding

20  member is greater than twice that of the groove part provided in the mating part.

29, A discharge lamp according to any one of Claims 20 through 28, wherein
the second base member is provided with a conduit through which the cooling
medium flows.

25



to 1/5 and is less than 1/4 the overall length of the discharge |anp.
27. A discharge | anp according to any one of Cains 20 through 26,
wherein the surface area of the portion.,at which the nmating part
mates with the holding nenber is greatef than that of the groove

“part providem,in Whscigk BenPRESding8 CRiARSGRREES | amp according to
G aim 27, wherein the surface area of the portion at which the mating

Phe aroove part . Ledun i embotib B oo Bt had B Becll ke bbAnefie
according to an 20, t hrough 28, wherein the second base
member is prdés{}m*éldngact(ﬁf“ ’I(?Btf‘f’d’ﬂﬁdthr ough which the cooling nedium

flows. 30. A di,schar ela, according to Caim29, wherein the
first base menber thet"ﬁ%dﬂﬁ RyAY: ‘éh‘i"tﬂ@q %"r@fmﬂ%ﬂ?c mﬁﬁ@fﬁﬂ@hs@b’(fﬁﬁﬂﬁaﬂs@md the
menber are disposed in the first direction; and the conduit provided
to the sécorfdisinds firstrdivsetians helically for med around the axis in
the first direction. 31. A discharge | anp according to any one of
Clainms 20 through 30, wherein the first base nenber and the second
base nenber are electric power receiving termnals that correspond

to different3lpol apidiichrgé lnfy B€8rdin waﬁr&jnu@fcragn§Mdﬁgﬁho ShIREdiA 1 C

power for the lighting of the discharge |anp; and the Second base

menmber conpri ses e\ HasEméBSS 'aﬂd g st cBh é&@lmerrﬁei’\é}h CRcA ?}E‘wcrelje&glﬁé ¢

power for lighting the discharge [anp an the (o]} ng rre

supplied, 3 ].(ﬁ%g tric,di.scharge
between fir é? and” sec o%ﬁmh&lfg)%pﬁg%té’%%% a gex %%é&eéﬁe @Bé‘}mﬂ% ‘?%E‘i ﬁ’r?
anpt her ’IOCO%\rﬂlers for thie lighting of the discharge lamp; and

the second base member comprises a service recetving terminal to which both

electric power for lighting the discharge lamp and the cooling medium are supplied.

32. A discharge lamp that emits light by electric discharge between first and second
15 electrodes that are spaced apart from one another, comprising:
a first base member that i3 connected to the first electrode; and
a second base member that is connected to the second electrode; wherein
a first conduit, through which a cooling medium that cools the first base member
| flows, is formed in the first base member; and
20 a second conduit, through which a cooling medium that cools the second base

member flows, is formed in the second base member.

33. A discharge lamp according to Claim 32, wherein
the first base member, the first electrode, the second electrode, and the second

25  base member are disposed along a single axis; and



a first base nmenber that is connected to the first electrode; and a
second base nenber that is connected to the second el ectrode; wherein
a first conduit, through which a coolin% medi um that cools the first
base nenber flows, is forned in the firét base nenber; and a second

condui t, through yRifé cBn@PQnid Mk BB H3re RQRAITy HoRRFRGARANLaS5Ee

menber flows, is forned in the second base nenber,” 33. A discharg

| anp accor di to daim32, wherein the first base nenber, the first
el ectrode, the second el ectrode, and the second base nenber are

di sposed al ong a single axis; and the first conduit and the second
conduit are helically fornmed around the single axis. 34. A discharge

| anp according to C.ajm 32, wherejn the second _base nenber conprises
a service re{élei Vi ﬁgl%%?fﬁ? Pﬂceoraﬁg%cﬁm?’l@%r%g medi um t hat cool s
the second base nenber and electric power for electric discharge are
suppliedd 35. A | thgliecosd beseancaphen cermprises hssrvieorepsiving terminatiiosdtichr the

| anp, which conprises a gl ass nenber that fornms a light emtting
part and a waskngvesdien thahetols the saopd ke enbbeandgleasi praebfer slearid a
hol di ng apparatus, which conprises a holding nenber that holds the
di schar ge | alig@hap@art beppiege menber; wherein the base nmenber that
constitutes the discharge |anp conprises: a contact part that
contacts the hol ding nenber and defines a position of the Iight
emtting part with respect to the holding nmenber in-a first

0 o0 o 38, 1SRRG Rt L BRR TS DS
directi 10 glass member that forms a light emitting patt and a base member that is coupled to the
glass member; and 2 holding apparatus, which comprises a holding member that bolds
the discharge lamp via the base member; wherein
the base member that constitutes the ﬁischarge lamp comprises:
a contact part that contacts the holding member and defines a position
15  of the light emitting part with respect to the holding member in a first direction;
an urged part, which is urged by a pressing force that presses the
contact part to the holding member in the first direction;
a mating part that is provided between the contact part and the urged
part and that mates with the holding member; and
20 a groove part that is pmvide(i in the mating part and that, along with the -
holding member, constitutes a cooling medium conduit that extends from the vicinity of
the contact part to the urged part; and
the holdiné apparatus comprises:
the holding member;

25 an urging member that urges the urged part with the pressing force;



a mating part that is provided between the contact part and the urged
part and that mates with the hol ding nenber; and a groove part that
is provided in the mating part and that, _along with the holding
menber, constitutes a cooling mediumcondlit that extends fromthe

vicinity of the contact, spafiin d$ RetHafis rtﬂﬁ@wﬂa{eg betdath prb %%g%%?%dgt%ct part

appar atus conpri ses: the ho ng me an urg| ng

urges the ur wtchin chani sm
t hat swi tcheg)e[ge Hﬁlﬁ press ”@?ét glpaegtan 58[1?85151% “IREESRBP g menber
by the urging nenber and r leasm the d a.. medi msu ]¢)
appar atus that suppl i es 2 “’6’6%’? FPREH! Elﬁ’la? g’t‘ﬁﬁ es°°°t”a%me B‘J?%e
base nenber, _to the ondui t |a ttag groove part. 36. Alight source
appar at us ac el H’é‘-ﬁ‘b B HIeH 3‘5“’ E0GNI6 viaree grpgvedaBar t of t he '
di scharge | anp conprises a stepped part wherein at |east part of the
urgi ng mehber is inserted when the urging menber presses the contact
part to the holding nenber. 37. A light source apparatus according
to Caim35 86 36,Aligeseims spperanisacscedipgtd Clpino¥S, eddreimn t he base
menber is helically formed around an axis in the f| rst direction.

38. A light sour ceh@m@ed tRE GiS¢hieligh JachPc AP EstHp @?ﬁrt&‘ﬁeré'iﬁatlcast
I'S

t hrough 37, wherein east one p03|t|on|ng part ormed on th
contact part g oﬁtﬂ@m‘éh@iﬂ&ﬁ&? is| ii8Red wiSthe urging member presses the contact part to
the holding member, | |
10

37. A light source apparatus according to Claim 35 or 36, wherein
the groove part provided in the base member is helically formed around an axis

in the first direction.

15 38 A light source apparatus according to any one of Claims 35 through 37, wherein
at least one positioning part is formed on the contact part of the discharge lamp;
and -
at least one protruding part that engages with the at least one positioning part is

formed on the holding member of the holding apparatus.

39, A light source apparatus according to any one of Claims 35 through 37, whetein
the at least one positioning part is formed on the contact part of the discharge
lamp;
| the at least one protruding part that engages with the at least one positioning part

25  is formed on the holding member of the holding apparatus; and



at |l east one protruding part that engages with the at |east one
positioning part is formed on the hol ding nenber of the hol ding
apparatus. 39. A light source apparat usﬁﬁaccordi ng to any one of
Clainms 35 through 37, wherein the at |east one positioning part is

formed on the conthgit 10af bneQosi Bﬁn? SRR Rt 13 The prdifidfs Paft3h5ac0 6

protrudi ng part that engages with e at l[east one positioning part

51 e onvidpbl A Tahes it Dot B SRORE LY o

at | east one positioning part an eas ot rudi

engage at a positlon at iL.ch the nmedi um aratus and the
groove part Zretih™ %r%}ﬁ? éla%ﬁgﬁ?a‘?%“é‘w%ﬁg%ﬁggﬁﬁﬁ PREAYS schar ge

|l anp is nounted to the hol ding apparatus, 40. A light source
apparatus according to Claim 36, wherein the hol ding apparatus
conprises: an elastic nmenber; a noving el enent, which conprises a

t apered strfébe t Halightsourpeanparwts asgording tosPleiot 36, whetetn i r st
direction, that noves in the first direction by the elastic force of
t he el asti ¢ nenberthe lmiding Rpmratusnenipeisest hat cont acts the tapered
surface and converts the novenent of the noving elenent in the first
direction to novenent taneladichnigntet:epped part in an insertion
direction, and that serves as the urging nenber, wherein at |east one

g o o b RS i Ly 0 01050
cylindr ' cal Hﬁﬁ%@ﬁect Y thé Brst 3&&5318 Wt ga&'gs ihtal?éﬁristtdirécﬁon by the elastic force of
10 the elastic member; and "
an arm member that contacts the tapered surface and converts the
movenent of the moving element in the fixst direction to movement toward the stepped
part in an insertion direction, and that serves as the urging member, wherein at Jeast one
part is inserted in the stepped part.
15
41.  Alight source apparatus according to Claim 40, wherein
the moving element comprises a cylindrical member, which is disposed so that it
surrounds at least part of the base member of the discharge lamp; a;nd

a plurality of the arm members is disposed around the base member at

20  substanfially equiangular intervals,

42. A light source apparatus according to Claim 40or 41, wherein
the switching mechanism of the holding apparatus comprises:
a lever member, which is rotatably disposed; and

25 a link mechanism that moves the moving element in the first direction in



surrounds at |east part of the base nenber of the discharge | anp; and
a plurality of the armnenbers is disposed around the base nenber at
substantially equiangular intervals. 42.-A |ight source apparatus
according to Claim40 or 41, wherein the swtching nechani smof the

hol di ng appag&irdce ViR hairs@86nal ngCofThe RRIFRRImbeyVhi ch s rotatably
di sposed; and a link nechanismthat noves the noving elenent in the

first direction in accordance with a rotational angle of the |ever
menber. 43. A light source apparatus according to any one of C ains

35 t hrough , Wwherel h i.scharge. | conpri-ses eco base .
member t hat ﬁlgs cog‘&‘%é{(;sot“%ce{% métf”é%cg &%"qé ong;of C1aiing ?? ﬁ’é “ﬁ’%&t wﬁ?"‘m
different fromth ase nmenber; and a conduit is _provided through
whi ch the cool i ngﬁﬁg]mcﬁ‘% é?QmPBSCt“ﬁée‘?Oﬁgg?ﬁeé?m&“ that s c 8 theeglass
menber. 44. A light source apparatus according to Cl aim43, wherein
t he base3me/#aiber atapasitign thag i differeny Som tbe bagsamantber;gadond base nenber
are disposed in the first direction; and the second base nenber
conpri ses a condud tordnats previded thomigh whichitheabobingmadiutupassestoi the inreriohef
first direction. 45. A light source apparatus according to C aim43
or 44, wher e¢hgsetdinl mecmatbdase nmenber conprises a service receiving
termnal to which both the cooling nmediumand electric power for

lighting the discharge |anp are supplied. 46. Alight source
apparatus according to any one of Clains 43 through 45, conprising:

a service suypply ! I I 3 I with the
a service sygpl ngmfgm At ce bPrarhSacARADS CRim 33 MR8 .
10 the base member, the light emitting part, and the second base member are
disposed in the first direction; and

the second base member comprises a conduit that is helically formed around the

axis in the first direction.

15 45, A light source apparatus according to Claim 43 or 44, wherein
the second base member comprises a service receiving terminal to which both

the cooling medium and electric power for lighting the discharge lamp are supplied.

46. Alight source apparatus according to any one of Claims 43 through 43,
20  comprising:
a service supply terminal that is capable of engaging with the service receiving
terminal;.an'd
a flexible tubular cable that is formed from a conductor that conducts electric
power and gujdes the cooling medium to the service supply terminal.

25



termnal; and a flexible tubular cable that is formed froma
conductor that conducts electric power and guides the cooling nedium
to the service supply term nal. 47. di scharge | anp that
conprises: a glass nenber that forns a I'ifght emtting part; and a
base nenber 47hat @aliRhirge RinpahReBkpEiesPRAElhss nhkMbel haClOHR SRt Qufttihd 1 St
direction side of the glass nmenber and that extends in a Second
direction t < Al | . £ i L on. 0al:
that 1 5. ur gat a2 e RERBE ik Sol ey d fonlact ek i i bup BRI BRF ARGy

par b hat 1 st SR reR O B8R Ben B NG B P Rl o BhCuelna R
by, cont act | TG i e o el B Rt o gl o i o

urged upgn the urged part in the first direction as well as a
posi ti on?i n thatd Pravidedbetwepaths contct prsipad dhe ureed paes; audrasgroovgipagdhatim by
mating with the mating part, and can be held by a hol di ng apparat us
that suppl ipsevideddntieimagingpaituwherana conduit formed between the

hol di ng menber and the groove part. 48. A discharge |anp according
to daim47, wher thebasetrhiembet defhepapbsiién éfitke i em i GREArsISBRcfon
stepped part wherein at |least part of the urging nenber is inserted
so that the Hyebgacplfe QSIS &onl o a £}Ee fbl i ' &ﬁﬁ, »
49. A di sch;}?ge Iatarr% according to %:1 im 40%1 o? 48? V\Hg%regleﬁhﬁt eég{ég%ve
part is heligalk f kS s {1 el i.on. Q.
A i schar ge ot WG Sl Qe 38 Bl diEtoh 53¢ ey e S
wh i h t act t i t, | t it i t hat’
eng;gleg I\E/)vi fﬁ?r%&o?@gﬁ:&ﬁg with e ﬁlﬁt‘lansg p%rt, and ¢an bgﬂgld%? Salhofdlonrél aggargtﬁg a0

supplies a cooling medium to a conduit foried between the holding member and the

groove part.
48. A discharge latap according to Claim 47, wherein
15 the urged part of the base member comprises a stepped part wherein at least part

of the urging member is inserted so that the force acts on the base member in the first

direction.

49, A discharge lamp according to Claim 47 or 48, wherein

20 the groove part is helically formed around an axis in the first direction.

50. A discharge lamp according to any one of Claims 47 throngh 49, wherein
the contact part comprises at least one positioning part that engages with at Jeast
one protruding part formed on the holding member.

25



one protruding part fornmed on the hol di ng menber. 51. A discharge
| anp according to Cl aim50, wherein the position of the positioning
part is set in accordance with the posi tﬁbon at which the hol ding
menber supplies the cooling medium 52.77A discharge | anp accordi ng

to any one &fl. O aiArdschdrgt RinptaBorGibg t0\ORIR SO, whdi@n di scharge | anmp
conprises a second base nenber, which is provided at a position that

is different fr On’tﬂegbﬁsi\f}ﬁﬁ gf]ﬁigﬁos‘?ﬁo%;%gi%e Q8 DRSGARING depddfifled:

and a conduit throu e Cco rumftlows 1s pr

insid h 03 A di sch I d
i m 52, - wianel e PRERE AGUE fpulics e @RRRELAT L TG e, and the

second base nenber are disposed in the first direction; and the
second base nenber conduit has a helical shape around the axis in the
first direction. 54, A discharge |anp according to Caim52 or 53,

wher ei n Phe Feconéd BubEempaccadirs (9 ayong of Cleime4’ theangh $1.wheran ni nal
to which both the cooling nmediumand electric power for lighting the
di scharge | anp ar thesligopdrpeldmp comPriscin secopd baseanemips védtichss plozided xS es
a pattern on a photosensitive substrate by. using exposure |ight
gener at ed bypositibn that is differae framahe pdsitton avvBIcR it tasd inekberSOMOOided; and

apparatus according to any one of Clains 35 through 46 is used as
t h_e light source apg#u@iktSugh which the cooling medium flows is provided inside the second
base member.
10
- 53, A discharge lamp according to Claim 52, wherein
the base member, the light emitting part, and the second base member are
disposed in the first direction; and

the second base mewmber conduit has a helical shape around the axis in the first

15 direction,

54, A discharge lamp according to Claim 52 or 53, wherein

the second base member comprises a service re'ceiving terminal to which both,
the cooling medium and electric power for lighting the discharge lamp are supplied.

20

55. An exposure apparatus that exposes a pattern on a pbotosensitive substrate by
using exposure light generated by a light source apparatus, wherein

a light source apparatus according to any one of Claims 35 through 46 is used as
the light source apparatus.

25



56. A nethod of manufacturing a projection exposure apparatus wherein
light generated by a discharge between two el ectrodes of a discharge
lanp is used to expose a photosensitiveygubstrate with a pattern,
conprising: nounting the discharge lanp to a hol di ng apparatus, which
is for holdi @ theA mithedofimgaufhciuing aprajeetidnl exposuterspparaas d@trein idht | S
provi ded so that it corresponds to one of the two el ectrodes of the

di schar ge | agicratedbyerdisohged beoeu & G@tolestof a AistREQIEMP IS Re bse a
that is provided so that it corresponds to the other electrode of

the di schar ogdiasemin AbGRR s bl Lbaprdise member of the mount ed

di scharge lanp in a state whereinh such™i1s nDunted to the hol ding

%BBZ&ZE us ?izor i &%qﬁnﬁia.dmﬁ@%%@ﬁ#ﬂ&:{’ Hff’ﬁéﬂ%n%#%féfr eI Y Phlgine e
openi ng 1t a@@ﬂfﬁﬂ%ﬁé&é&&?ﬁp e b S SR manbe e e o

hol ding force to the f bas menber, which is inserted in the

hol di ng appa &‘étt‘ﬁ%ee?‘FP‘fS edatapie di scharge lanp; and forning a
cool i ng nedi um conduit bet vveen t he hol di ng apparatus. and the first
base menber; wher eonnectinghesaraot ¢able to askardd bassummnibei thgt is beovided ko thet it
medi um to the conduit. 58. A nethod of nmanufacturing an exposure
appar at us acaurespangs toth€btherelafrode ofiffe dischiatetldiey; a8ONPr i si ng:

o

cooling the first base member of the mounted discharge lamp in a state wherein

10 such is mounted to the holding apparatus,

357, A method of manufacturing a projection exposure apparatus according to Claim
56, further comprising:
mounting the discharge lamp;
15 inserting part of the first base member in an opening that is provided to the
holding apparafus;
urging with a holding force to the first base member, which is inserted in the
holding apparatus, in order to hold the discharge lamp; and
forming a cooling medium conduit between the holding apparatus and the first
20  base member;
wherein,

the cooling includes supplying the cooling medium to the conduit.

58. A method of manufacturing an exposure apparatus according to Claim 56 or 57,

25  furtber comprising:



cooling the second base nenber, to which the service cable is
connected, with the cooling nediumthat is supplied via the service
cable. 59. A discharge lanp, conprising] a glass nenber that forns
a light emtting part; and a base nenber that is coupled to the gl ass
menber; wherein t beoliog shersacogd bhsermemlsr,de whichdld servies adbleys conheaital, mith
menber, which is provided separately fromthe discharge |anp, via

t he base nentietcoliagnaicdinm thasesuppliddosa thea@wicseable. a contact part that
contacts the holding nenber and defines a position of the |ight
emtting part with respect to the holding nmenber in a first
direction; an urged part, which is urged by a pressing force that

presses the ggcont & 1al fldi ng member in the first
direction; a mtlﬁ%scﬂﬁg mgf CI?l‘sﬁjprg i ded between the contact part

and the rged pari and tes h. he hol di,ng nenber; and a
fluid pa h t hat c%ﬁ%ﬁ@%‘g{’eﬁ}%ga %ﬂ“ Fllg’ F that is provided
bet ween t he vi ci ni E’%@Of t he cont ac nd th %ed part so that
it passes through? memesthatys copp PHPEPRLR Whers A di schar ge
| anp according to Caim59, whereln a groove part is formed on an
outer side $herdischargefamnis detachahly heldrby 4 hpldingmeinbemivhigh isgirovitesl soparetelyt

part; and an opening, which comunicates with the fluid path, is
provi ded t o fromethgdisohezge lpmp; via the base member; and

the base member comprises:
10 a contact pa.rt that contacts the holding member and defines a position
of the light emitting part with respect to the holding member in a first direction;
an urged part, which is urged by a pressing forcc that presses "the
contact part to the holding member in the first direction;
a mating part that is provided between the contact part and the urged
15  part and that mates with the holding member; and |
a fluid path that comprises a cooling medium conduit that is provided
between the vicinity of the contact part and the urged part so that it passes through the -

intexior of the mating part.

20 60. A discharge lamp according to Claim 59, wherein
a groove part is formed on an outer side surface of the mating part in the vicinity
of the contact part; and
an opening, which commuxﬁcates with the fluid path, is provided to the groove
part.

25



61. A discharge |anp according to Caim59, wherein an openi ng, which
comuni cates with the fluid path, is provided to the outer side
surface of the mating part in the vicinifRy of the contact part. 62.

A discharge | amp according to any, one of Clainms 59 through 61,
wherei n t he &t né‘%ﬁfhﬂfﬁ%ﬂ&bﬁfﬁfﬁ@TQ@gé@lCM@i‘ﬂf’gﬂ& first menber,

wherein the fluid path is fornmed in its outer side surface, to a
cylindrical secondn npaning whishcommunicateswithhthe flukdyratig s mrovidedstottheoutérr st
menber. 63. A light source apparatus that conprises: a discharge
| anp accor disidg surfacerof thensatingfpaflimihewickBrytdf drughtaGdartand a hol di ng
apparatus that conprises the holding nenber that holds the discharge
| anp via the base nenber; wherein the hol ding apparatus conprises: an
urgi ng nenber that urges the urged part with the pressing force; and .

a nmedi umssupply a 81220 ' ' ' ' [ .
cooling the basegﬁgsrﬁg%#, a%‘% tﬁ%@%‘? %@p%eﬁ?é% %g\@i@@h'g?’g‘{é Ap,
conprising: a glass er_that .for a light emtiin art; an a,
base nenber that %&%PW{%DW%“I A L mEIRheTe %ﬂ?éﬁ'b‘gl‘ﬂ’:]éls
in the direction.away fromthe glass _nenber along a first axis that
is parall elf°¥ré?r&&“ft? g‘étf’r ﬁ%?%maﬁwmgcmwb@éﬁﬁ?ﬂf@éﬂmad
contact part that has a shape that includes a discoidal shape, which
i s cent er ednespber pavets the firshwiembeind has a radius that is greater than
or equal to a first radius; a mating part that has a shape such
that it is circunscribed by a columar shape, which is centered on
the first axis and has a second radius that is smaller than the
first rddi usa. A light source apparatus that comprises: a discharge lamp according to any one
of Claims 59 through 62; and a holding apparatus that comprises the holding member
that holds the discharge lamp via the base member; wherein
the holding apparatus comprises:
an urging member that uxgeé the urged part with the pressing force; and

15 a medium supply apparatus that supplies a medium, which is for cooling the

base member, to the fluid bath.

64. A discharge Jamp, comprising:
a glass mernber that forms a light énﬁtdng part; and
20 a base member that couples with the glass member; wherein
in sequence in the direction away from the glass member along a first axis that is
parallel to a first direction, the base member comprises:
‘a contact part- that has a ;shape that includes a discoidal shape, which is
centered on the first axis and has a radius that is greater than or equal to a first radius;

25 a mating part that has a shape such that it is circumscribed by a



a small dianmeter part that has a shape that includes a col umar
shape, which is centered on the first axis and has a third radius
that is smaller than the second radi us’3 and an urged part that has
a shape that includes a discoidal shape, whijch is centered on the
first axis afRtinPReS shapeoweliscapriad op fedirstenisipnd basra seprnd redius thatis smaller
radius and larger than the third radius; and the base nenber has a
solid body sthawtedirsiradissich is for increasing the surface area of
the mating part that contacts the air, at the outer circunference or
in the vicinity of theasmbll digmparpart thét.had\a sliape that @elui@raToRGaRF sHapg
to Claimé64, wherein the solid body structure has an irregular shape
that is provivhiehlisteentefd ol Whefirst axfsl dod WaY LhBA ¢A1H R thit ResriiEs Bah m@rséoonéﬁ
A discharge |anp according to. Caim64, wherein the solid body
structures i spagiukilaghd path that is provided inside the mating part.

67. A discharge |anp according to Caim66, wherein an opening, which

T Ry s o | Ry Rl
LT Rl o o T M

conprises a ligh emttlng part and that is formed so that it
extends in oReFyoan tetirdedins aadd a first base menmber, wherein one
end part is coupled to an end part of the glass rrerrber on the first

direction side; wihsrhssamenher bos 2 seliddmdp stoestiye,whidnip fordmseasing the surface

10 area of the mating part that contacts the air, at the outer circumference or in the vicinity

of the mating part.

65.  Adischarge lamp according to Claim 64, wherein
the solid body structure has an irregular shape that is provided to the outer

15  circumference of the mating part.

66. A discharge Jamp according to.Claim 64, wherein

the solid body structure is a fluid path that is provided inside the mating part.

20  67. A discharge Jamp according to Claim 66, wherein
an opening, which communicates with the fluid path, is formed on an outer side
surface of the mating part in the vicinity of the contact part and in the vicinity of the end

part of the mating part on the small diameter part side.

25 6R. A discharge lamp, comprising:



a projecting part that protrudes in an orthogonal direction, which is
orthogonal to the first direction; a first shaft part, which is
provi ded between the projecting part and/4 anot her end part of the
first base menber, the exterpal shape of which is snaller than that
of the projecting ﬂ;ﬂiﬁsweﬁl %gﬂt@megéﬁélghmw@wm@ﬁ,an@thg@e&m% heathat it
part, which is provided _between the, projecting part and the other
end part of ©Xadsinafirskditsstionsandr, the external shape of which is
smaller than that of the first shaft part in the orthogonal
direction; a thirdfesidfse penter, witraih ohesendrpax ivapled to@amdiphR of the glass
projecting part and the other end part of the first base nenber,

t he ext er nalmahbgen e fivsi difeciich SdRbhekint han that of the projecting
part and | arger than that of the second shaft part in the orthogonal

direction, and a mgﬂws@,ﬁg,hbgrta?ﬁl hissprovided to at least part of an
outer circunferential surface o Phe first shaft part and that is

according to O ai m o5, HRSReERER AR eEtinp optp i Eionottich it ne
shape of a co un@@t{;{% xE@nds in the first direction. 70. A

di scharge | &hg° Enﬁls IEHOm 68, wherein the first shaft part
conprises two portions, the external shapes of which are different
from one anot her. i-n t he? Bt Fe8 e whith is pravided batweenthdipsajérting part ambp

according to daim70, wherein the first shaft part conprises: a
first porti anothgrend part of the first base member, the external shape of which is smaller than that

16 of the projecting part in the orthogonal direction;

a second shaft part, which is provided between the projecting part and
the other end part of the first base member, the external shape of which is smaller than
that of the first shaft part in the orthogonal direction;

a third shaft part, which is provided between the projecting part and the

15  other end part of the first base member, the external shape of which is smaller than that of
the projecting part and larger than that of the second shaft part in the orthogonal
direction; and

a cooling part that is provided to at least part of an outer circumferéntial

surface of the first shaft part and that is capable of contacting a cooling mediur.

20
69. A djscharge lamp according to Claim 68, wherein
the first shaft part is formed in the shape of a column that extends in the first
direction,

25 170, A discharge lamp according to Claim 68, wherein



a.second portion, the external shape of which is greater than that of
the first portion in the orthogonal direction. 72. A discharge |anp
according to Caim70, wherein the first7shaft part conprises a first
portion, the exter a% shape of which is forned circularly in the

ort hogonal di r ect i BHrshifidllpad compRses 5V¢ perHonsyie externahibppes ©f which are
cooling part. 73. A discharge |anp according to Claim72, wherein in
sequence f r offiffereat Bomm ope dnqgilerin the otthegooalhtiectemd part, the first base
menber conprises: the projecting part; the first portion of the
first shaft part; the second portion of the first shaft part; the
second shaft part; and the third shaft part. 74. A discharge |anp

accordi ng to7any Qu@iséHardell@hpRecofiddYo@ah 73whiegrein the third
shaft part has an external shape that is the sane as or smaller than

t hat ofsthe firspe fRablaRah tohiidle orthogonal direction. 75. A
di scharge | anp acco?di ng t% anc))/ grrlle ‘of Clains 68 through 74, wherein

the third shaft part co | - lLurality of protruding parts, each
~of which protrudes i n%éetgglﬁlf)ﬁ’o%gnal direction. 76. A discharge

| anp according to any one of ,Clains 68 through 74, wherein the third
shaft part conprises a gﬁ?@%‘é@“"f‘ﬂ%ﬁh‘??‘Wﬁ@g’%%wh%lﬁrﬁ%@Wﬁfm@
si de. 77. A di sqha.rqgéel anp according to Claim76, wherein the
surface of- t et prrdenintheorthoganad ditection. a pl ane that is orthogonal to
the first

10 72 A discharge lamp according to Claim 70, wherein
the first shaft part comprises a first portion, the external sbape of which is
formed cixcularly in the orthogonal direction, and a second portion, which comprises the

cooling peart.

15  73. A discharge 1amﬁ according to Claim 72, wherein
in sequence from the one end part to the other end part, the first base member
comprises:
the projecting part;
the first portion of the first shaft part;
20 the second portion of the first shaft part;
the second shaft part; and

the third shaft part.

74, A discharge lamp according to any one of Claims 68 through 73, wherein

25 the third shaft part has an external shape that is the same as or smaller than that



direction. 78. A discharge |anp according to Claim 76, wherein the
surface of the prescribed shape is in a plane that is inclined with
respect to the plane that is orthogonal76o the first direction. 79.
A di scharge | according to any one of Cains 68 through 78,
wherein the ‘é"gtgg shaftypartd g ortbegenal difesiRne part that extends from
the one end part side to the other end part side of the first base
menber. 80. A discharge |anp according to Claim79, wherein the
groove part is formed helically around an axis that extends in the

first direc?i.on, A dis@ihrgedartdp scbaiigetolaBypneastCMighs 68 throudhl B Whein
wherein the groove part is formed in the first direction. 82. A

di scharge | anp acqmmjrﬂ@hﬁﬁ};s@mbn@ﬁ%s%fplﬁh%@pﬁﬁu&iﬁéPﬁ%bea%ﬁof fein

the cooling part has an irregular shape that 1s provided to at [ east

part of the oub&s Sk Wil SnsitatosUr face of the first shaft part.
83. A di schalr)ge Igrrp accor%lhng tco 0ar'ly one of Clains 68 through 82,

wherein the projecting part is annularly forned. 84. A discharge

| anp according to any one of Cains 68 through 82, wherein the
projecting pat conpri.ses . a plurality of openings, each of which
extends in e fi4%°W$éWEW9%‘%9W eeel Aama 6f thepnahddowhsreiy t o
any one of Cains 68 through 82, wherein the projecting part
conprises a pl ur althe third sbafipsgcemprises @rsurfaceht tsfomne e glasstrhamber side.

10 77 A discharge lamp according to Claim 76, wherein
the surface of the prescribed shape is in a plane that is orthogonal to the first

direction.

78. A discharge lamp according to Claim 76, wherein
15 the surface of the prescribed shape is in a plane that is inclined with respect to

the plane that is orthogonal to the first direction.

79.  Adischarge lamp according 1o any one of Claims 68 through 78, wherein
the cooling part comprises a groove part that extends from the one end part side

20  tothe other end part side of the first base member.

80. A discharge lamp according to Claim 79, wherein
the groove part is formed helically around an axis that extends in the first
direction,

25



first direction. 86. A discharge |anp according to any one of C ains
68 through 85, conprising: a second base nenber that, with respect
to the first base nenber, is provided on77the opposite side of the
gl ass nenber in the first: direction, and that, along with the first
base nenber, Sbandv&éﬁéﬁfﬁq{@ﬂgﬁ%@%mmm%wgiem the second base
menber conprises a groove part that is forned in the first

direction. 87. e gioswhpartie fdreuep irethe firstldingptibm Cl ai m 68, conpri si ng:
t he second base nmenber that, with respect to the first base nenber,
is provided on the opposite side of the glass nenber in the first
direction, and that, al ong with the first base nmenber, sandw ches

the glass megher; ABREHRM ]?B&oﬁﬁ@ﬁs% %@ommrss%%ﬁegh&em

hel i cal groove part that ormed around the axis In

directiong 88. A A, | ein
t he second base rreqhn%gér&égﬁ%grtl sesqlgg@ga\?er F%Q@SQV@E%Q?ﬁge%?Bm%rt
89. A discharge l.a rising nber that fornms a |ight
enmitting par?&ra%@%ﬁgpﬂgﬁﬁ%%qn%@g ?%@ﬁ@g%pl ed to the glass nmenber;
wherein the discharge lanp is attachable and detachable to and froma

hol di ng nmenber, which is provided separately fromthe discharge
| anp, via the base nenber, and the base nenber conprises: a contact

part that cobt-act s diseharasiletpaccopigte any onalfiGlaims Gaﬂpomhtﬂ%wherem

the projecting part is annularly formed.
10
4. A discharge lamp according to any one of Claims 68 through 82, wherein
the projecting part comprises a plurality of openings, each of which extends in .

the first direction.

15 85. A discharge lamp according to any one of Claims 68 through 82, wherein
the projecting part comprises a plutality of grooves, each of which extends in the

first direction.

86. A discharge lamp according to any one of Claims 68 through 85, comprising:

20 a second base member that, with respect to the first base member, is provided on
the opposite side of the glaés member in the first direction, and that, along with the first
base member, sandwiches the glass member; wherein,

the second base member comprises a groove part that is formed in the first
direction.

25



of the light emtting part with respect to the holding nenber in a
first direction; an urged part, which is urged by a pressing force
that presses the. contact part to the fiBlding nenber in the first
direction, a_mating part that is provided between the contact part
and the urgdd paf\%ls&h‘ﬁg%hﬁipaﬁﬁ%f%BW@Mﬁ&oﬁmPﬂ$% nenber; and a
cooling part that is provided between the contact part and the urged
part and that, al tagecsnd hasemeenitet thatygrittreespest to the fisdt basatneemter, ¢ombiidel
medi um condui t t hat extends fromthe viciniity of the contact part

to the urgednpssdppositcite ohtigi giaxh refider il frsCdifetiidty addxhas] Abfg Wih the
wherein. the cooling part conprises a groove part that is helically

formed ar oumgk: bl rRemhiser, shitivhifies bile ghdss 'eﬁﬁgﬁi\w@ﬁrein 91. A discharge |anp
e di'sc

according to Claim89 or 90, wherein t arge | anp conprises a

db nmb ' ' el
posi 11 onot hat 1o et apd Bese P st { Wiy BuaE IR R pef groune
second base _nenber .is tr(gy\f(i ded with a conduit through which the

cooling  mt AP €

CHR- di scharge |l anp according to C aim91,
wherein the conduit that is provided to the second base nenber is
formed helically around the axis in the first direction. 93. A
di scharge | anp that conprises: a glass nenber that forns a |ight

emtting pdBt; aAdischargdhlanp apeonding toGlaim B&ortuphendint o t he gl ass
menber; and a second base nenber that is coupled to the glass nmenber
at a position t hathesaodd bise menthef compristeod covbr thixaobérs thie groove part.
10 |
89. A dischazge lamp, comprising:
a glass member that forms a light emitting part; and
a base member that is coupled to the glass member; wherein
the discharge lamp is attachable and detachable to and from a holding member,
15 which is provided separately from the discharge lamp, via the base member, and
the base member comprises:
a contact part that contacts the holding member and defines a position
of the light emitting part with respect to the holding member in a fixst direction;
an urged part, which is urged by a pressing force that presses the
20 contact part to the holding mémber in the fixst direction;
a mating part that is provided between the contact part and the urged
part and that mates with the holding member; and
a cooling part that is provided between the contact part and the urged

part and that, along with the holding member, constitutes a cooling medium conduit that

25  extends from the vicinity of the contact part to the urged part.



base nenber; wherein the discharge |anp is attachabl e and detachabl e
to and froma hol ding nenber, which is provided separately fromthe
di scharge | anp, via the base nmenber; th&9first base nenber conpri ses:
a contact part that contacts the hol ding nmenber and defines a
position of the light emtting part with respect to the hol ding
menber in a first direction; a mating part that is provided on the
opposite si d¥.of tAdisahhres dampearbending to Blaith@9f whestindi recti on with
respect to the base nenber and that mates with the hol ding nenber;
and a cool i ng nedifesoskimgipsrt coipeibesiapreave it that BtheAdalif goriel Ardubi@ the axis
hol ding nmenber; and the second base nenber conprises a conduit

t hrough whi Gj q& SeQlijeB@odyedi um that cools the second base nenber
flows. 94. A discharge |anp according to Claim93, wherein the
conduit tshat is provided to the first base menber is formed helically
around an axis in the first direction. 95. A discharge |anp

accordi ng tq,d ai 3.0r 94  wherein e ndyit .that is provided to
t he second (t:)be%Se M%@%ﬁ%%ﬁ%ﬁ @Eﬂ?@g"’é%aﬂﬁf%e axis in the
first direction, 96, | i ght source apparatus that cqQnprises: a
di scharge | anp, wmwcgaﬂﬁ%@&n@ﬂswés@n@mmmwhmlﬁﬁowlqditgme
emtting part and'a base nenber that is coupled to the glass nenber;
and a hol di rgjasagsmbar & positips thatie different fom thaslofl thedasesmdsaberitandt hol ds
the discharge | anmp via the base nenber; wherein

the second base member is provided with a conduit through which the cooling

10  medium flows.

92. A discharge lamp according to Claim 91, wherein
the conduit that is provided to the second base member is formed helically
around the axis in the first direction.

15

93. A discharge lamp thaf comprises: a glass member that forms a light emitting
part; a first base member that is coupled to the glass member; and a second base member
that is coupled to the glass member at a position that is different from that of the first
base member; wherein

20 the discharge lamp is attachable and detachable to and from a holding member,

which is proyided separately from the discharge larap, via the base member;
the first base member comprises:
a contact part that contacts the holding member and defines a position
of the light emitting part with respect to the holding member in a first direction;

25 a mating part that is provided on the opposite side of the glass member



t he base nenber that constitutes the discharge | anp conprises: a
contact part that contacts the hol ding nenber and defines a position
of the light emtting part in the first girection with respect to the
hol di ng menber; an urged part that is urged by the contact part with
a pressing figthsefinstdirectipn withzespact totthe base memben ang thad mistes with thewlding st
direction; a defining part that is provided between the contact part
and the urgewembgrpand and t hat defines a position of the |ight
emtting part with respect to the holding nenber in a direction that
i's orthogonal to the fi #sdolitlg rRGlunDidndainthatis eORtituAEA aRtwith 1B hdl8in
provi ded between the contact part and the urged part and that, along
wi th the holdifgengjaber, constitutes a conduit, which extends from
the vicinity of the contact part to the urged part, for a cooling
medi um d the h ' ' gl al.di;n nber .. an
ur gi ng rreajnnber tha?ﬁ eﬂgre g(gléi a@%%h%%%%ag%gﬁeg \‘s/‘\ng%hdufttﬁgg'fﬁ?‘e‘g@flhgc ngiPE fetium
swi t chi ng neghani t hat .swi tche et ween the pressing and releasing
the pressi néﬁq})}o@ggﬁiﬁe&qnﬂ il °r§f’wf"he contact pact to the holding
menber; . and a nmedi um supply apparatus that supplies the cooling

medi um which is for cooling the base nenber, to the conduit.

o4. A discharge lamp according to Claim 93, wherein
the conduit that is provided to the first base member is formed helically around

. 10 an axis in the first direction.

95. A discharge Jlamp according to Claim 93 or 94, wherein
the conduit that is provided to the second base member is formed helically

around the axis in the first direction.

15
96. A light source apparatus that comprises: a discharge lamp, which comprises a
glass member that forms a light emitting part and a base member that is coupled to the
glass member; and a holding apparatus, which comprises 2 holding member that holds
the discharge lamp via the base member; wherein

2ﬁ the base member that constitutes the discharge lamp comprises:

a contact part that contacts the holding member and defines a position
of the light emitiing part in the first direction with respect to the holding member;

an urged part that is urged by the contact part with a pressing force that
presses it to the holding member in the first direction;

25 a defining part that is provided between the contact part and the urged



31
part and that defines a position of the light emitting part with respect to the holding

member in a direction that is orthogonal to the first direction; and
a cooling part that is provided between the contact part and the u;gcd
part and that, along with the holding member, constitutes & conduit, which extends from
S the vicinity of the contact part to the urged part, for a cooling medium; and
the holding apparatus comprises;
the holding member;
an urging member that urges the urged part with the pressing force;
a switching mechanism that switches between the pressing and
10 releasing the pressing by the urging member of the contact part to the holding member;
and
a medium supply apparatus that supplies the cooling medium, which is

for cooling the base member, to the conduit.



