1 DESCRI PTION - - DI SCHARGE LAME LI GHT SOURCE APPARATUS, EXPOSURE
APPARATUS, 5AND EXPOSURE APPARATUS MANUFACTURI NG METHOD TECHNI CAL

FI ELD The present invention relates to a discharge |anp, a

| i ght source apparatus that is equipped with this discharge |anp, an
exposure apparatus that is equipped with this Iight 10 source
apparatus, and a manufacturing method of the exposure apparatus.
BACKGROUND An exposure appar atysgepipgioRs a full field exposure
type (stationary exposure type) prolectlon exposure apparatus (e.g.,
a stepper) or a scanning exposure type projection exposure apparatus
(e.g., a scanning stepper) that transfers a pattern fornmed on 15 a

and Che |1 key DRGIARCEAN WPET SUnch ateiRaths B AstrEimAstiuis.

process for fabricating various devices 'ésuch as _mcrodevi ces_and
el ectroni & devices). G MRBHOD

conpri ses a conbination of a discharge |anp, such as a nercury |anp,
and a condenser mrror is conventionally used in such an exposure
apparatus, and that discharge lanp is 20 held via a prescribed
nount i ng nmec TETHNICAL FIELDI n one exanpl e of a conventional discharge
| anp nmounting nmechanism a flange part and a ring shaped groove part

are provided to a PRSReht ihitith &iiertd e diRge RApOPREN B&irte aﬂpaﬁtds%ﬁtxs
spring is engaged wth the groove part, and % 1P ange part

P oAy A g S e s
di schar ggyl a8 fladflisSen acntlla%rl}.{‘acm'ing e %d%?ﬁa%%ﬁﬁés&eta%pasrkt'uge the 2
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 so that a clanp nechani smthereof can be | oosened and the
open part of the |leaf spring can pass through the base. In addition,

i n anot her exanple of a conventional disgharge |anp nounting
mechani sm a positioning pin or the like is provided to the base of

t he di schar géeaf springiso thet o alamp, mdchmnisna thereof can beddoseyedi and et dpeg part of the o
a circular open part, 5 which is provided in a flat plate shaped

mount i ng pl aleaf spng@aPpes Girbidche Bsat | [andlitianGh endiid ekdifple bf HEInRBIHd8al
a slotted part, which i1s provided in the open part, with a bolt -

(e.g., refer D alo : el
conventi onal %aﬁgé@%arce gﬁ%&%@é@??%ﬁ“ﬁ“ vﬂgn gld%l‘l% Islléér)\fg?) ggqq%ggrr%fhe hase
there is at t L cqolli ' Jor . |

effects of niEgePOehRER S fivelet B a0 PRELBELSEOEH pHER USLIE JpHFpart
cool i ng chanism cogl ed ajr is su ied froman outer,. surface . of

one bage B PiHehay BEREE b Bkl PRl Eioing PR B SeiibeHoptoR Bt -
an outer surface of a bulb part (e.g.,,.refer to Patent Docunent 3).

I n anot her emmmﬁdfteran&ﬁ&me@mvwgs srpvidesbinith,ones PAGWigng balt (eigng
shaped groove part is provided to a base of a discharge | anp, and

cool ed air i sfgupphiestDommentidjl b part via the 15 groove part and a
prescribed ventilatton pipe (e.g., refer to Patent Docunent 4).

[ Pat ent Docunent 1 addipienestonghexafiiaailifiatente fpalateédthathave a discharge
Publ i cation No, *1110-55713 [ Pat ent Docunment 2] Japanese Unexam ned

Pat ent  Appl i gl @fre S'WtyietBiticOpARs 2 2081 ﬁﬁﬁﬁ&f&?@éﬁ&%ﬂ%&@ﬁ%ﬁh&l
Japanese Unexani ned Patent Application, Publication No. 9-213129
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SOLVED BY THIsEuplphl\e/E %1'11%“11 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



3 Wth the discharge | anp nmounti ng nmechanismin a conventional |ight
source apparatus, when nounting or replacing the discharge lanp, it

IS necessary either to | oosen the clanp mechani smof the |eaf spring
and slide the |eaf spring, or to | oosen the clanp of the nounting

pl ate sl otted part Withribe discharge leny nguriting meechamnism jpr odoivesntional tight souice 5
takes tine, for exanple, to nmount the discharge |anp. In addition,

W th the convifpyrittd)aheiRioahtinatr MBS} (RéiséHageN@RS, 06 nédaafl SitbAbge

lanp is fixed either by engaging one part of the contour of the open

part provide Y | :
. by 11 ght BB B A T R i AR P Biod BF yP85%n he

consequently

reqs r Lh.that it | LEfLheult to,set. the.
force by whi gﬁﬁog%edg@lrﬁgggkfl X8 dé’%&l ’t%gtcoést%q‘%gfl{' gl% ¥ ﬁipﬁ)b Tt g‘rtg%tn
range, In_additign, with the dischar anp, cool i ng, mechanj smin the
convent i onal %H’E“es%nﬂ?’@glp Mﬁ%g?egcﬁschﬂ'gglampast“g@%nom the
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. 15The present invention considers such
ci r cunst anceshgaging dne pax ofithe comouralf flempenpart providedtoahe leafspeing ivith thes
to provide a light source apparatus wherein it is possible, for -

exanpl e, to KueRt part of the basege Hyaightehing thenaluttet ipad oMb hadhsal wasidnl i N
a short amount of tine, as well as to make it possible to easily set.

I'n addi tion, chiselnenty BREORY pRINIRE In 1041 it 19 QitREBSHB REt thEWRR Iy WhidtStht Base is -
provide a |ight 20 source apparatus wherein it is possible to cool

t he di Scﬁﬁrgﬁ%{l&@@mﬁ;i{faﬁg Myam[g&r}a%si npl e mechani sm It is
of t n

yet anot her oDbj ect e present 1N\ htion is to provide a discharge

R T AR T T T
light 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 wﬁh
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



25 MEANS FOR SOLVI NG THE PROBLEM 4. A light source apparatus
according to a first aspect of the present invention conprises: a

di scharge lanp (1), which conprises a gl gss nenber (25) that fornms a
light emtting part and a base nenber (26) that is coupled to the

gl ass nenber; and A liphl sdiueg appapanadcosrding 1o a fivds agactadtiRiprgest ifvenabsli ng
menber (50, 52) that holds the discharge lanp 5 via the base nenber;
wherein the l@@xﬁﬁﬁﬁé&rﬂtxﬂgchugananﬁp@twrﬁm&&pﬁ% 186 bdhRr 237 Hhat forms & light

conprises: a contact part (26a) that contacts the hol di ng° nenber an

Dol ures 2 POSkiffna ald oad HBLETHE bt ARPIAW i elSORRGH Shdlditidine

hol di ng menber 1 n Irection;” an urg

ol i ng. oo EPE R o PSR PO P AE5 Saf P B i lamo

provi ded betwee he 10 _contact part and the urged pa nd, that mates
with the Pol anﬂdBe Igeéﬁﬁ*&fl}be%ﬁwe%?ﬂgﬁeéw IsERber @zwstfmﬁfghﬁ SEhasEs in
the mating part and that, along with the hol ding nmenber, constitutes
a cool i ng nedﬂmm%rﬂcnﬁ)ﬂtactmag%)ﬁ]@ﬁd@twm holdingimgemtiet gndafefingse position
contact part to the urged part; and the hol di ng apparatus conpri ses:
t he hol di ng wEthbdight eamittinggpari gvitheredpect t¢ the Apldinpahemisey &sa filyedivactont aparged
with the pressing force; a switching nmechanism15 (63).that sw tches
bet ween pr es pard (R6e!PEhY; WhichGs wigad by & Pretdigy fededhdl §redRE BRI cobtdotipas to!hei NY
menber and rel easing the pressing; and a medi um.supply apparatus (71)

that suppli eggjafif HEsbed i thi/REE Hiréc'ﬁdﬁ;QLIm%ﬁ%: ﬂaﬁgfliﬂg B R BoVIE LM weeh the

the conduit via t"he groove part. ur ce "appar at us
accordi ngato - el L.on_ canpr.i :a
i schar gd®| SR e i R sa B bRV ERE el BLBR DA Aol B e .
light 20 emitti rt. and. a . base nenber (26) that is, coupled to the
gl ass nenber P& r(%dg&ﬂblls &f%ﬁ&b‘b@f*&%ﬂ&&g P%éndsé?t’ aﬁ'?ﬂ:wﬂéﬁﬁg’f’idg&m%{nbm
hol di ng nmenber (50, 52) .that_ holds, the discharge |anmp via the base
menber; wher EPRFURHES apqelingrpedium copdydt thas stends fram thepvicinityafithe epatartpeg to
conprises: a contact part (26a) that contacts the hol ding nenmber and
defi nes a posieturgad paft; aiddhe hejting epparatiswpmpaises: the holdingf memberchonagitg on

with respect to the holding menber; an 25 urged part (26e-26h) that
is urged by tembenfStA)thaparpts the tugedppt @ik thegprésoibg dortd) atswittldss SacliahismS

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



to the holding nenber in the first direction; a defining part (26bl)
that is provided between the contact part and the urged part and that
defines a position of the light emtting part with respect to the

hol di ng menber in a direction that is orthogonal to the first
direction; artdte hobing megubant the Bt Ajredtivas a definrapaitd26b 1) etavizerovided
contact part and the 5 urged part and that, along with the hol ding
member, consthetwdes theofRBattlandtieGiige@ phf A thaf @FnkNEpositfon/df ths 1zht t he
contact part to the urged part, for a cooling nmediunm and the hol ding

t i . ’ H . [ .
apparatus co &%g??rt \%ttﬁ ﬁ&?éﬁ‘t@ﬂle gg[lqﬁlgrx?er@d%r W D8R Ohal 1Ok

§o
urges the urge he pre orce; a swtching nmechani sm

(63) that sw { i d rel,easi e essin

t he urging nefaﬁ%g?r %((:)t?) %t ﬁgfég?tr?pﬁ a%? &E@rgt’ﬁtq}(l)&? e“%e- oell[‘!";dfl'qa Héﬂen%o%%gfgmaﬁg%
medi um suppl y appar at 7 t hat, supplies t-he cogling nmedium. which
st or codt Mestaman gad Bt afbe i REng SRabrt consttuted  soduitgbick Bifds
apparatus according tq a second aspect of the present_ invention
conpri ses: a femsthe Xicim of ths copteriannide herraedpag, fgr aseoling medium; lapd the
forms a light emtting part and a base nenber that is coupled to the
gl ass nenber hobding apphratud icogprigssthabalding insmbksi; ol urgingonénslees (55 A4) dhat urzgs
menber that holds the discharge | anp via the base nenber; wherein the

base nenber csmapédymet with the biesibg forcet a bwndhingomedahismi(b® thakwitel@s between

menber and defines a position of the light emtting part -in the first

direction Wt jreaRRGhd redsihe MROprelsRG HYRADRBing AtnibefSthPadntact Pt tolike

urged by the contact” part with a pressing force that presses it to

t he hol diyag j he afal hSfiuedl i-on fid i DAk [.S:
provi ded 0. BoRmbfecr o d bl bt irtond (715 Al ABUBAEL Stk S,
defines a positi,ancof the light em,ttin art.with respect to the

hol di ng rrenbé’?h“fhﬁsgorcﬂ)?léq,gtth%ﬁasfaH’éf‘fnblers%ooﬁfEwgﬁ‘al to the first

direction; and a ¢ J'nsg art that is provided between the contact
part and the ur gedxg'&‘h %%GaPPPé‘EtPS%’F P 8 RECOR aﬁi’S?‘d&ﬂ%ﬁ‘%ﬁﬁéﬁ”{mﬂfm
constitutes a conduit, which extends fromthe vicinity of the contact
part to the @PEPHseyaA dischatge lamp ydidhigmpsishsarglasamemberthiidbmisragighbemitting
apparatus conprises; the holding nmenber; an urging nmenber that urges
‘the urged pamart afd abase mdmbepthasis icomplédan die; glass awintbeh iandja helding appanatad) at
swi tches between the pressing and rel easing the pressing by the

ur gi ng mesbernviidh doffprie@t latdin@meinbérdh4tMe1ds tHediifttard® Nigy via Mo Bas niHetm
supply apparatus that supplies the cooling nedium which is for

cooling the RARGIMBERE mdmbdr BEmHRREY dontacratl it BETHAES &‘ggﬁdg’%p%{‘%"%d

to a first aspect of the present invention’s a dischar

that conpri ses; X . . f . l.ght .em ti] art;
and a base rre%%n“%neﬁ?15 a%%?ﬁ?ﬁg{ﬁp?@h tﬁ:%ﬁ%égg{tguﬁ%e%ﬁ’ﬁ%@gﬂmgﬁ%%ﬁwg

det achably hel d.by a hol din nber .(50,,52); wherein the base nmber
conpri ses:’ a%%ﬁﬂ%‘@?‘n r@lg%ﬂ&tﬁggéggmgc 8 QR R BTtR & PHRSTHRE FoTCe fopt
defines a position of the light emtting part with_respect 10 to the
hol di ng menbd¥espss itortle haldigg memberdn ?h%fﬁs&sﬁrg@wnpaﬂvﬁmr%mhﬁ)@ pipiidedh
is urged by a pressing force that presses the contact Eart to the

hol di ng @b detwean thseofitactyartaing geturged pad andithiandpfipey ¢ pqsitivin)of thedight s
provi ded between the contact part and the urged part and that nmates
wi th the hol etigingpab eith respekt o Be holgpanibet Birldirdctien thirsts priogofddo 1h8
the mating part and that, along with the hol ding nenber, constitutes
a cooling medirymeaihdd 4 &dling 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



15 extends fromthe vicinity of the contact part to the urged part.

A di scharge | anp according to a second aspect of the present
invention is a discharge |anp that conprigses: a gl ass nenber (25)
that forns a light emtting part; a first base nmenber (26) that is
coupl ed to twihgheggessingrfbree; comwdtching detkamisabthyt dwaichesthetvecch dlediresging and
menber (50, 52); and a second base nenber (28) that is coupled to the
gl ass 20 nenfsasiap te fesingibg thd Wigihg nRubepaTas ontdcopart aehd lﬂﬁ&m?ﬁféﬁber'
menber; wherein the fast base nenber conprises: a contact par (26a5

that cont act gnd M@eliahtuply ABSERREs %@uﬂﬁfm cbgﬁ%ggﬂgﬁ%ﬁ,%g ’ﬁg&en‘é’hlé "

emtting part in a fast"diréction with respec

a mating par tynl | ded on the opposite side of the
ﬁe(r?%%?em#l r’stt(:) Iﬂ% 0r[a'ge"&]"\fﬁ'

gl ass nenber ction with respect to the contact part
and t hat tes with.the haldin nber;.and a 2 roove, part (,26d)

That 1o provi ded 14 ahEerdpmh g oA G fusinct SRSl HEMonloR o) ng
7 menber, constitutes a cooling nmediumconduit; and the second base
menber conpr figehETes lamp fhitkat comprises; adlash memben(28) thatdormsa Vet pmiting part;
cool s the second. base nenber fl ows. A di scharge | anp according
to a third agpechasemember @Fxtbatis coupledite therglass membiersmbd as dpgachabiphgld by a
that emts |ight by electric discharge between first and second 5

el ectrodes t hxzitiingmnﬂna(ﬁ@dﬁ@pﬁhéreihWBMemba‘tchﬁ?risﬁOﬂwdt&'tp@t (28a) that
first base nmenber (26) that is connected to the tirst el ectrode; "and

a second basgopiREBE héld) nidhitler At REAKGIBRIoh Of ﬁﬁ@igﬁﬁéﬁﬁﬁﬂg?bﬁ%ﬁmﬁ& ect

wherein, a first conduit (26d), through which a codling nediumtha

cools theyfi s f b Sk ' i\ St

ronber: e ARRGTRREE s Giirefon 8 Rt ik LB 26h Shich Apcd by a
that cools th econd se er _flows, 10.is.forned i.n.the second
base menber . Ssc%ﬂgsféhcg rﬂgag P F’é%g Egecc(? 8‘?‘&’11’%% W émé‘c,’&lb’}ﬁ’{l?rﬁ% et %{ﬁ‘%{“ﬁfé“m? a
present invention cogpri-ses: a glass nenper (25) that forns a |ight
emitting parPalt Al HPFY ef%‘)’e g¢ p%@ézm%mamwd%mt
(26a) that is coupled to a first direction side of the glass nenber
and that ext@Agswith the nddipgmembereand agroetearart (6d) thet isguendded in thehmpating
first direction; an 15 urged part (26e-26h) that is urged by a force
in the fir stpat adohatpalongwithathe hgldpgmbeniifdpndtinges 4 eofinpmiedias dosduirtha
the contact part and the urged part; and a groove part (26d) that is

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



provided in the mating part, wherein the base nenber ‘defines a
position of the light emtting part in the first direction by
contacting the contact part by the appligation of a force that is
urged upon the urged part in the first direction as well as a

posi tion in medBerlédnetituicsd codlitig mhealidh bddgMd theosctbdifd Habd MbmBércOmbtif a
by mating with the mating part, and can be held by a hol ding

appar at us ( 3dondhift @isfPHRMsh Shich aCBOlidg WediRH it ds fhe 9&‘3’%&' iaﬁi.sgf fe]ﬂows‘

bet ween the hol di ng ‘'nenbér and t he dgroove part. charg

%?SE narge | am Eiﬁdﬁfﬁ%ﬁaﬂ%@é%ﬁn%?icéfe :géqéﬁ'%iisiﬁiitﬁé%lﬁﬁ%é‘k?&eﬁélnaigsr ™ a
' 1 tti 25 : . [ (26P '
the gl ass. mesiaarea e COFE sBihRy bhelatealeyprte tebve rgsoroBeond so,

52), wherein the base nmenber conprises: a_contact part 5%26a) t hat
cont act s  heelp@rodesigatfsesnacedapart diom onssmathero eomprisingo p firsh baseimegmber (26)
emtting part with respect to the holding nenber in a first

di rection; athauis gethegtad to the Sest al6ttadeyvndatsetond brspauerhlyer £28) tles &icognected
force that presses the contact part to the holding nenber in the

first 5 dir ewtthostcoml elediode wirtdin, @IBit)cohdiad (264), Gicigh dithbedoshanmediem
contact part and the urged part and that nmates with the hol di ng

nenber; and @af dodisdhdffshbdse Blothbert fidbs, RIGREISE theFrit®ald MEMBB UM second
conduit that is provided between the vicinity of the contact part and

the .urged pagdge ngﬁhu&ggrhmm g Ui il (o Secld I TR M,

part. A light sou appar atus according to a third aspec

present jnventd on..s.,a 10 Light sgurce apparatus that conprises: the
di schar giedﬂll a’ﬁ%" egd?gﬁer?ﬁcopglb%‘?éanqef'h aspect of the present '

I nvention; and a hol di.n aratus (31) that conprises the hol ding
menber that hol ds Aﬂ‘échﬂ?&eg% @‘E‘o?dé?ﬁ:?o\?ifa“raﬁﬁpfféggﬂ‘ﬁﬁ%@wn%@%i n the
hol di ng apparatus conprises: an urging menber that urges the urged
part with theongarisess pigtpss mewber (hdhat fonmsialight empisting pappande bese riRmpent (A&t
supplies a nmedium which is for cooling the base 15 nenber, to the

fluid path. thatcompfiseli 8 comanypart §26p) thadioealiphg to a fisst diradtionaglpefthe @las¢ he
present invention is a discharge |anp that conprises: a glass nenber

(25; 25A) t h@bmberans da bigits ieTbdcbhd dird2abs thafis @riBogdoRslte MRS diredfon; an
26P)that couples with the gl ass nenber; wherein in sequence in
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



the direction-away fromthe glass nmenber along a first axis that is
parallel to a first 20 direction, the base nenber conprises: a

contact part (26a) that has a shape thathg' ncl udes a di scoi dal shape,
which is centered on the first axis and has a radius that is greater

t han or equalb?,ta%ﬁilﬁg théhbér 50 ‘5§)9 ugle%gfmggw@%{e#%gm rfsgfta ct?x?tﬁct

such that it circunscri bed unmar shape, | IS ce

st radi us ShE @%&%5?@%@%2%%302?@0‘?%@#? %Eﬂasimﬁgﬁlm?@hte%’g@q%” e

i ncludes a 25 col a e, which.is.centered o i xi, s and
e, 5t hi 1 ReSRRGSLD P S TOSphe i St RO 8 NSt BRYG o8Pl M GRed
urged part (26g 26h) that has a shape that includes a discoidal
shape, whi chby & Peesping faee bat prersesthe eqntagkpast t9,ike hnlding member in theddstus
that is smaller than the first radius and larger than the third

radi us; ahd directivasematimgpat (B6k) that doproddesbopywesnrthe contast g6ahd tREREYd part
which is for increasing the surface area of the nmating part 5 that
contacts theasad that mhted With thetteiding membéreardracfuid path (REPAPhEt cintpirikes aooling
the mating part. A di scharge | anp according to a seventh aspect

of the pr esemedhm/amuuﬁthatﬁp?oﬁuea%@ﬁreeﬁtﬂeammcm doniRi %ﬁft A WSurged
menber (25; 25A) that conprises a light emtti'ng part and that iIs

formed so th r d a first base
menber (26; g&‘ﬁ?&mmﬁ{tﬁ%?%%%gg%n uﬁ&mﬁo?%%é%aﬁi%gg%?to an end part of

t he. gl ass nenber on,.the first dlrectl 0 si.

base monber - compr | SR spuisk Bpnateiycorde o s Bt Hopeit o fi)tﬁamﬂfr&&wmrﬂarﬁa
ort hogonal direction, which is orthogonal] to the first direction;
first shabt pakksopseppparyips ba oEpHseS: e dicieselamn scqoeding tejtb%ﬁﬁhr@sparépt‘
and anot her end part of the first base nenber, the external shape of
which is smatheresentinvention; asfl atpldingrapperatus Eﬁg)ﬂatcﬂmpnsph@e beldinggasmbler
direction; a second shaft part (26k), which is provided between the
proj ecting 1fhaphoits &ndi&:lmg@lhimprﬁﬂdbmnﬁenﬂier;tvﬁmﬁﬂthstho]ldhgmpp&mer,
the external shape of which is smaller than that of the first shaft

part in the eshpeaenlugihg areiiborthatturddditieClrsdiaiatt Wi the pRSsing2@ktk; andihi Ch

is provided betvveen the projecting part and the other end part of the

of thepr o] eokorn Sippf ESRST) BAFefs d kol PSR OB b

in the or ho on | and a cooling part 20 (26b2) that is
aoer?ﬁbgtl Ig.pl

provi ded eds an outer circunferential surface of the
first shaft part abl e of c nt act a coo]ing, nmedi um
A di scharge |anp (&) %lsﬁg g"éeﬁﬁt%ffﬁ b@gﬁe]gpsepwgv 198 &

i nvention conprj ses: ass menber (25) that forns a light emtting
part; and a @ggg@arm perpprises: 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



that is coupled to the glass .nmenber and is attachabl e and det achabl e
to and froma 25 hol di ng nmenber (50, 52); wherein the base nenber
conprises: a contact part (26a) that 10 gontacts the hol di ng nenber
and defines a position of the light emtting part with respect to the
hol di ng nenbehanithe sechid mitlivgj and at nrpad pah (26g26h) that has@2hepeabdv)inciwdes g h
I's urged by a pressing force that presses the contact part to the

hol di ng menbelischidalt shepd, whivh idteneedd carthe Arst@lis 86 18k FourBGRdiud thatis bfialler
provi ded between the contact part and the urged part and that 5 mat es

with the hol M&h&ﬁf&bﬁﬂm%ﬂ«ﬂ%&ﬂﬁhtﬁ%ﬁhﬁ?ﬁ&u&% tlicShald fnﬁﬁ%aﬁﬁ%

the contact part and the urged part and that ong WI t he

nmenber, cons | tend romthe
Vicinty of TR NERade RS 209 W@%ﬁ%@g@%&sﬁlﬁﬂ%ﬁé T pwgwm
appar at us ac or di an a of t pr esen |n\1ent IS, an
exposure & g}i‘ ?fggctt%@fe i@e S Ciha cheo‘?’f’% S Y dhe mgting part.
substrate by usi ngAé{mosure 10 |ight generat ed by a |light source
appar at us, wher ei nAdlifchegge lamp aceqrding e severth espevt offthe preseptigvestion is a
invention is used as the light source apparatus. A nmethod of

manuf act ur i ngisshgsgojamip; campregs e glasemapbar(af; 25 A3 taoeatipriyes oligh emitfingpart
of the present invention is a nethod of manufacturing a: projection
exposur e appandthasis\itweediso that filekicgdyiandiraditeytion; sidzciar igte BRNBEERE;126P),
el ectrodes of a discharge 15 lanp (1) is used to expose a

phot osensi ti vhefitbold cidPatiis dbupled & dnend hﬁ@tﬁﬁ%{ﬁ@i m@ﬁser oi\.tﬁé Bt ax&%ﬁon
mounts the discharge |anp to a hol di ng apparat us which is

or ovi dad Do ?ﬁéc‘b.ﬁiﬂﬁé‘?@p‘z&ﬁ%ﬁw‘?“s&éﬁe‘i’%?@ff%"?‘fe%ﬂé‘? 33“25%’#59?% I
econd base ALREIEpSRePRl, SPERTdedant éooﬂt% Ft e ks Bt 90),

t he ot her el egtrade 20 t he schar e | a and a step that cools
the first ba “rlﬁéf*rﬁ’é’r“dt?atbf' ﬁf"é‘“c‘r‘u g Bahandpmothshend naref e firgt base

wherein such is nounted to the hol di ng appar at us.
member, the external shape of which is sm ler than that of the projecting part in the

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



Furt hernore, parenthesized synbols appended to the above prescribed
el ements of the present invention correspond to nenbers in the

drawi ngs that show one embodi ment of thejgresent invention, but these
synbols nerely illustrate the el enents o# 25 the present invention in

order to nakeohthcte@fholdingielabe taad definds 8 pdIgonRyreRitiht ki AP wittBrespbt
not limted to the configuration of that enbodi nent. EFFECTS OF TH

| NVENTEON 44 the hoftffsOhbthhg it & ﬁgsﬁ ﬁﬁécﬁh?;aa?rap ﬁ%egﬁﬁ@ gz%[-e%ég% TH@%&;{% g@g& bfa

of the present 1 nvention, a discharge

attached from ap h ' ratu Ly in a5 .short anount
o Tome O PR Fitaf RO AR b 0 SRR sind et R BRLAr RN o
cooled with a sinple anism, Furthernmore, a di gcharge

| anp accor di ﬁ&t@ggﬁ%éi@fﬂ@mﬂwmﬁéhﬁw‘}ﬁn@aﬁowtgaﬁﬁ%@e%eéae%a%@fhat
di scharge | anp for_the |ight source apparatus according to the first,
the second, meswithde bplding mesghestand p coolimgpes dhapis nrowidas tebreen HR qERtact
DESCRI PTI ON OF THEDRAWNGS FIG | is a schematic block diagram

of a proj ect ipert ankfhesuged pan pad thay, slong with dierlplding mambantraditnents cafling he
present invention. 15FIG 2(A) is a partial cutaway view that shows a

di scharge | amediun todduitthat extbrldefioR( B¢ vichity of HRLEnE& Gatt @MhE uitied Part.aken
along the B-Bline in FIG 2(A), and FIG 2(C shows an exanpl e of

anot her confi gurat hﬁ@xﬁsuﬁ' Akt accord.inf 1 afPaspict of iR r_plﬁ%sreﬁﬂldfiﬁ%eéﬁgﬁ %}’2@%

view that shows a nounting apparatus 31 in FI'G 1.

ivinevFvl tGhag_ SN QYo shilSpBirhflE BRkepBSs aS el bRE pTRISLLTT: ARBRISEY Ssimsexpbslize

10 light generated by a light source apparatus, wherein a light source apparatus (30) of the
present invention is used as the light source apparatus.

A method of manufacturing a projection exposure apparatus according to an
aspect of 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 member 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



FIG 5 is a cross sectional viewtaken along the A-Aline in FIG 3.
FIG6 is a partial cross sectional view taken along the B-B line in
FIG 3. FIG 7(A) is an enlarged cross sgctional view of a fixing arm
55A in FIG 3, viewed fromabove, and FIG 7(B) is an enlarged front
vi ew of t hatnatiliniited tethencaEizuratiss p3hatEntwdangmar t i al cut away vi ew t hat
shows the discharge lanp 1 in FIG 2(A) in 12 a state wherein it is

mount ed t o tEEFEAEMOF AHERPENTIN 31 in FI G 3. FIG 9is a
partial enlarged cutaway view of a base part 26 of the discharge |anp

1in FIGS and a poebidaf 0k tﬁﬁ,%é@@dﬁ&tﬁ%ﬁ'ﬂgﬁfe@ttdﬁh%ﬁeﬁﬁiﬁvenﬁg g)

shows the nounting apparatus 31 in FIG 3 in'a stat ereln a

i tchi i | | ' 41 d .Pl.G
T0(B)  shous S LTEE L SRR Rl SR EHeC R 8 LRIRAL b R i
i sed t ' r 41. FIGS. 11(A), (B, (0O, d (D
par 18l cut A DR R evbodi hent s of “the' di scha

parti al show ot her enbodi nents of the discharge

| anp according to_the present jnvention. . FIGS. 12(A), (8),
(C), and (D) are pHrhsmors, adiehaeslampsan brgficinaly ewoledmithe smpledi ment s

of the discharge |lanp according to the present invention.
FI GS. 13(A) ,mgdBanismnd (C) show ot her enmbodi nents of the di scharge
| anp according to the present invention.
Furthermore, a discharge lamp according to the present invention can be adapted
to such a discharge lamp for the light source apparatus according to the first, the second,

10 or the third aspect of the present invention.

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



FIGS. 14(A) and (B) are partial ‘cutaway vi ews that show ot her
enbodi nents of the discharge | anp according to the present invention.
15FI GS. 15(A), (B), (O, and (D) show otiger enbodi nents of the

di scharge |l anp according to the present invention. FI G 16( A
is a cross sashteovhateivitaésmotded toshe méeming bppagatosdd iAFAGI3ne in FIG
15(B), FIG 16(B) is a cross sectional view that is taken along the
B-B line in FIG 1G9 isanrthl enldgéddutiviayavison Qﬁéba‘éeg&ﬁ%@fthyﬁﬁﬂha}ﬁ@imp
is taken along the CGCline in FIG 15(D). 20FIG 17 is an oblique
view of the pgime Qaahdpgaﬂianemahﬁum Bi@RsBMP shown in FIG 15(D)

and shows one exanple of a nethod of mahufacturing the sane.
FIGS. 18(A) and ( ang ' t, .Of e di scharge
| anp accordi ng to%%lﬁgﬂgg%%@%t%ﬁrb%r “F‘%Eﬁmmqhﬁ&3'|gilaé¥a|{|e1‘§gﬁr§m§
flow charg diaggfam.that shows e exanpl e of a process

fabri cat i5:1g W%ﬂgdﬂgﬂ% WS%QQ@W’%PGQ"EQ W&@%&Eéﬂ&h&éﬁg‘mﬁ@‘@ﬂ
1, 1A-1QDi scharge lanps 9El liptical mrror 5 25, 25A d ass tubes
25aBul b par t state wWherein the switching link mechanism 63 has raised the moving member 41.

FIGS. 11(A), (B), (C), and (D) ate partial cutaway views that show other
embodiments of the discharge lamp according to the present invention.
FIGS. 12(A), (B), (C), and (D) are partial cutaway views that show other
10  embodiments of the discharge lamp according to the present invention,
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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25bRod shaped part 26 26A- 26Q Base parts 26aFl ange part 10 ZGBShaft
part 26dG oove part 26Pd Conduit 26f Recessed part 26hFi xed part 15
28Base part 28bG oove part 29Fi xed pl atejg0OExposure |ight source
31Mounti ng apparatus 20 32l nsul ating plate
DESCRIPTION OF THE REFERENCE SYMBOLS
1, 1A-1Q Discharge lamps
2 Elliptical mirror
S 25,25A Glass tubes
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



33A, 33BEl ectric power cables 34Power supply 36Bottom pl ate :
37A-37C&ui de nenbers 25 41Movi ng nmenber 14 42A- 42CCoupl i ng nenbers
44A- 44CConpr ession coil springs 45Upper phate 46A, 46BFranes 5 47A,
47B, 47C Panel plates 48A, 48BLifting nenbers 50Positioning plate

16

15

20

25

42A-42C Coupling members
44A—44C Compression coil springs =
45 Upper plate |

46A, 46B Frames

474, 47B,47C Panel plates

48A,48B  Lifting members

50 Positioning plate

52 Cylindrical member

SSA-55C Fixing arms

63 Switching link mechanism

64 Rotary lever part

65 Movable rod

67A, 67B Links
694, 698 Rollers
704, 70B Pins

7 Ventilating apparatus

73 Piping

DESCRIPTION OF EMBODIMENTS

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

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



coadnoe

52Cylindrical nenber 55A-55CFi xing arnms 10 63Switching |ink mechani sm
64Rotary | ever part 65Movable rod 67A, 67BLi nks 69A, 69BRol |l ers 15
70A, 70BPins 71Ventil ating apparatus 73Pijsi ng DESCRI PTI ON OF .
EMBODI MENTS 20The fol |l owi ng expl ains a preferred enbodi nent of the
present invemtl (bﬂl,dmg@mﬂféiﬁ%i nép #dgtion] 2 eathasa ghd &1 @odg of the dischargel 1@nf 1 are
shows a projection exposure apparatus (exposure apparatus), which
conpri ses an @xpatadrie alpbyht supplyi3é eiadexitle ¢bdtris pawes @alslpyidAg 8B ) andfant he
present elliptical mirror 2 (condenser mirror) is fixed to a bracket (not shown) so that it
surrounds a bulb part of the discharge lamp 1. A light emitting part inside the bulb part
5  of the discharge lamp 1 is disposed in, for example, the vicinity of a first focal point of
the elliptical mirror 2. The exposure light source 30 compn:ses the discharge lamp 1,
the elliptical mirror 2, the mounting apparatus 31, the electric power cables 334, 33B,
and the power supply 34 (discussed later in detail).
Alight beam emitted from the giihcharge lamop-1 is converged in the vicinity of a .
‘10 second focal point by an elliptical mirror 2, after which it passes through the vicinity of a
shutter 3, which changes the light beam to divergent light, and then impinges a mirror 4
that folds the optical path. The shutt;:r 3 is opened and closed 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



!
enbodinment; in FIG 1, a discharge lanp 1, which conprises an arc
di scharge type 25 mercury lanp, is fixed to a fixed plate 29 in an
I nsul ated state via a nounting appar at us 6itIn 15 31 (hol di ng
apparatus). In addition, a cathode and ar* anode of the discharge | anp

1 are connectiggh dnferda RAVRMDIBA PRkiNbIS feMistp] b 9iai A6t 18 BC 1?@/@ i
cables 3M 33B, and an ellipt P@gl m ?rgr p;b(iégmnsigf%n&rgror gncm

fixed to a br : ' Jul rt _cof
the.di schar ge farge f(ele iREOTH ild Foulslenfily GRS Tt BBl ofs
t he di scharge_l 1.is.disposed in or .exanpl.e. the vi.cipity of
irst Tocal et R ah ARG ekt b eute B gfancib st Beisanss ofthe
source 30 conpri,ses the di sgﬁgﬁje lanp 1, the elliptical mnor_ 2, the
mount i ng app&PEings of the efigle Vip @ desaanparais 98s  Boadditipgghe gonfieuragon is
power supply 34 (discussed later in detail). Alight beamemtted
fromthe di séh@h‘i;@t thewtpgeicontolaysiemrlf oen onenand clesathe katipledflind 9-vizithe drive
second focal point by an elliptical mnor 2, after which it passes

t hrough the wpparatis 9a sf that askafert Wiis Sot undicedsariiipdmgiisted tith bxiistre bightwviien,
di vergent light, and then inpinges a mirror 4 that folds the opti cal
pat h. The shyétdxtmple] e MagRawi péd.osed by a shutter drive apparatus
3a. The shutter drive apparatus 3a is controlled by a shutter control

t t h i i s i e .
Cont ol Systom 15, T AN EE gl T HAEpRLE Do RN o ARy papr
dri g LSt ' f ' . t
12, "whi chpr oupaseedRE s he LBIANTR SR sk s B RPOAT G e AT

t The light b fl d the M 4 epnters.an, i
" r fer dRce Hatritrs 4% GRprte L Dormed K cendbusepbati® Thsmlarmiongpica

conprises a prescribed bright line (e.g., the i-line, 20 which has a
365 nm wavel EVtRm)3 comprises feshutter 3 the aiceridp hetinfexferencpififier S,ithe fly-eye lens
possible to use the g-line, the h-line, light that conbines such

| ines, or, f &thexamablecaperntersioptit, theirelay fengan8al 0, divgretitltnblind %) she dichroic
mercury lanp as the exposure light IL. The selected exposure light IL
enters a flymeyer Homsd the comleh@alent 02.e gitatliph) beaufbor HERKPO:IreIRBO SRR B0,

| i ght sources are formed on a variable aperture stop 7, which is
di sposed at tiecheEReIN the Skokae HgRfIL! MBminates 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



25 fly-eye lens 6. The exposure light IL that passes through the

vari abl e aperture stop 7 16. then enters a reticle blind (variable
field stop) 9 via a first relay lens 8. The plane in which the
reticle blind 9 is disposed is substantié?ly conjugate with a pattern

surface of a_r.eticl an illum nation ar on the reticle,, S
Gof 1 ned by <SHErGe RET,REEa Blsporpl Bl Yehir ' G miReiepEyah it S
via a drive gpparatus ?a. Inmagr%i i on, the configuration Is 5 such
that the st a%@ Stagh eordiol sxslam maly control spstern dde Baned pathagmeassrerng
9 via the drive apparatus 9a so that a wafer Wis not unnecessarily

i rradi at ed walie @dsotelanformationfrsntherain eontmbiyeterm: He theafage cantiol system
st epped. The exposure light IL that passes through the reticle
blind 9 illubi ermivels the pesiticarof terreticloftage RSPt adtine systehatIR, efhidbhemprises
reticle Rvia a second relay lens 10, a dichroic mrror 11 10 that
refl ects §heaBxqemete? dte.ght IL, and a condenser |lens 12. The

i1 lumnation optical system 13 conprises the shutter 3, the mrror 4,

the interference befe@ﬁerﬁhe%%r%béh@b&%:ﬂaeﬂ&er%g%ﬁ@sgf%’faia & HOREE it ©

stop 7, the relay lenses 8, 10, the reticle bln t he r ol

mrror 11, a e IWZ l.i.gh eam fromthe ot
exposure |i gﬂ}g@gﬁPg g{é%%}aﬁﬁggh S gs\;%osu];gag °Pﬁg‘”a§§{3’8§%¢18{ﬁ%f’tjﬂfs‘ﬁ tE"‘,‘t s
illum nates fhe reticle .via the 15 il]um.natign opt| |
system 13 - aHrbEvaL i e R Riterfiusna Tl PO OB s St stigs VT i
substrate), which is coated with photaoresist, i's exposed at a

proj ecti on niRgHRTeH vt hiab acpurapp by g laseriptedaramster 18 W/that grradisteya mpyablet he
pattern inside the pattern area of the reticle Rvia a projection
opti cal H%/stmhrqi’l_l.'i\\flwhidhés tixgsl tatheet Wafer dhaple MG T, twith aZmensiisng lasep heam, land
to an optical axis AX of the projection optical systemEL, the X axis
i s paral | el " et théesuyed pelue Augplicdas theafaghbéptrol sysiei ard thd maia cbixed] | s
perpendicular to the Z axis, and the axis is perpendicular to the

paper surfacgsfeth F. GBhsed on that nffastrBd Sallid &R, cohfi& ix?ﬁiéxﬁegt(iog rll’}(?n{Y&c hgkd on

areticle stage RST, which is finely novable in

et ol & Do Dbl ORA0 Bt bRfe B5\5n B8 b lifon e B witer Y

reticle base own position o cl'e.’stage
measured wit i gh.acgur.acy .25 b ser, .interferqmeter 18R that
i rradiates a{ﬂlﬁg\@%‘r"é ¢ Bﬁ"‘f’iﬁm}éwsﬁ gé’ﬁ "Y%éc’ﬂf%?é’&“i%a{%f motor, ete.
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



n
e

17 reticle stage RST, with a nmeasuring | aser beam and that neasured
value is supplied to the stage control system 15 and the main control
system 14. Based on 'that neasured val ue d control information from
the main control system 14, the stage control system 15 controls the
position of idponredithewefes Waddndled\vha sile@mifae of tetpRdfeckdRopiidll Sfitem PL.,
conprises 5 a |inear notor, etc. Mor eover, the wafer Wis held

f itM0BTa Ringi
on a waf er stAQRINNR aﬂ&l&xénﬁfﬂiﬁ‘aé%ﬁ&iﬁe&h&aﬂtﬁ ﬁ?ﬂ\g)gftﬁﬁ\g?al%s‘g@?&ﬁw

stage WST is nounted on a wafer base (not s reely

L, LR A e I RO LR
ot 20252 BB, TR e SO B ho S

supplied to the stage control system 15 and the_nmain control system
14. Based® ondigREienhoaN 24 drasupplisdin an aligmmepy signal propessing ystam k8 tvihdch
mai n control system 14, the stage control system 15 controls the
posi tion of dénventhearray tengdinussTof(thadasectadymark by, dforkeiamples parforminpdnage
which conprises a linear notor, etc. 15Wen exposing the wafer W a
st ep- and- r eppretessiyg b the depetiod igealsy ambhisEra® coddingp difainion Y apsiied to
the wafer stage WST noves a shot region of the wafer Winto the

exposure fi efyd piin sdM@roPiyRicaC1d, O'Theﬁiahﬁfblntx%’s%&ti@ﬁ'l&'ﬂii ¢ ARcRICAAthON

wherein the reticle Ris irradiated with thé |1 ght beamfromthe

exposure |i g@g%eg?pgaggd g@mgiﬁaﬂéboﬁgwaﬁ&opt I cal system 13 and

the rel evant region on t I's éxposed with the pattern
20 of the.reticle via t.he projecti.on.optical system PL. Ther ,
Che i gl of t e priederigs H ST Rk 4o Sl i ot At o
region on the wafer W _° Furthernore, in order to perform

al i gnment beg’é‘?bé%ﬂ%l”%éﬂdEb@HW'W%@PﬁnﬁﬁéoﬁﬁP%E’Dn&mi“@tth"é?@o&}f? Ygltent
m croscope 20 that detects the position of an alignment mark formed
in the reti ctarm 30ofitheqraiection eapesiee apparatus of Gk prefent amdodimesntl i gnment
sensor 21 25 that detects the position of an alignnment mark, which is
accessorily provi dd6: 2(4) éccpurtidh obtaway 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



18 region on the wafer W is installed on a side surface of the
projection optical systemPL. In addition, a fiducial mark nmenber 22,
wherein a plurality of fiducial marks is éormed for the alignnent
sensor 21 and the like, is provided in tﬁ vicinity of the wafer Wn

the wafer stagg ﬂ%n%ks ti{@een@e%ﬁ@stdf% rod SRBESp &{sngezse%}e 1311 mﬁig%ﬂdl%ﬁﬁm

m croscope 20 and the 5 alignment sensor 21 are supplie

al i gnnent si system 16, which derives the array
Mates. of teibRagE Bl g

coor di nat es mar k by, for exarrpl e, perform ng image

processing On the t| on si and t coor di.nat e
information is supgﬁ? °P6“5tﬁeggrg?sﬁfmg§5ﬁﬁ°ﬁ’6?d ?fiﬁ”@%@ﬁex Rfeiving tesminals for
control system 14 aligns the reticle R and the wafer Wbased on the
array: coor di ﬁHPIéYW&ﬁ'@P‘#ﬁPPWﬁf fromy thieepomst supplyrg e XHH dite thetopthodekEl? pusl the
of, for exanple, the configuration of the discharge lanp 1 and the-
mount i ng éppamadaELBﬁia thetdlesiricqonet bl 3ANSS By xgspeativelyl | Gitddgion thebe
of the projection exposure apparatus of the present enbodi ment.

FIG 2(A) is partpanid alsd usedhbeabeld pirevs thiabe glaauebd 154 diitkeflap 1) eafibe held,
in the exposure light source 30 of FIG1; i'n FIG 2(A), the discharge

lanp 1 CO”D”aﬁ&?,roo@es@d:@ﬁﬁmé@]ﬁwﬁ?ba%@ afzmcm GRERMERER a Fad b %%E&ert?fﬁa

and two substantially symetric cylindri cal rod shaped parts

that are fix 25a; a base part
(lanp base o?% te fé{e@%gé&\%hq ﬂ?@qg%@l‘{% to an end part of the
rod shaped part 25 ase p 28 . that,is l.ed to n

part of the rod sh&ﬁ@g@pquf%e rﬂ e&PﬁWPﬁqu%BMO@%F@é&gm

t oward its oyt r Side in steps, A cathode EL2 and an anode ELJ

whi ch forlf t %@1 Qwigs partsyAte fommed indhe bass park 26, pvhieh is sernecterd to the eathode B2 an
opposingly fixed and are connected to the base parts 26, 28,

respect i vel y:annwexfipage pan26a (hentisd sertlpwhich hamn quer diametas dfest isfappromimatdly
that has satisfactory electrical and thermal conductivity. The base
part 26, t he tgicasismt bffhe ritbshapetchatit?shirasbunuat sha?ipanr26h dnatgseet (défimig a
straight line that passes through the center of the light emtting

part so that ptah)g WEIG Bis @vofer dfandete? a0 sHERIEGzBARASthAtf ARtYod I0He art

the glass tube 25 are links. The directions that are parallel tot

straight 19 skjngedifiatarks ﬁnﬂﬁ(ﬁmﬂéﬁr g&vm mén &E@r di%t&hﬁ‘é??ﬁu%éﬁﬁan

25b, 25c are Iongltudl na dlrectl n L of t e di schar ge

The base ;par 2 a tr ower eivin
t erm nal sgf oﬁtﬁ%égﬂﬂeylﬁ%fgpa% ectr dca %@mﬁmgxgﬁﬁﬁw&p suab’bqlﬂle h: fhat
FIG 1tot helss 1g51 59gtgaJFer%1athat OP &e shaft part 26b or that has a.nexte,mal 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



5 anode EL1 via the electric power cables 33A, 33B, respectively. In
addition, the base part 26 is also used as a held part so that the

gl ass tube 25 (discharge |lanp 1) can be Il d, and grooves are forned
in both baseerj)arts 26, 28 wherethrough a gas flows in order to

di ssi pat e t hePadtheglass tybs 25 dm the dengifuding ineetiond) (fiest divedtionR Surtidamereythe
in sequence fromthe rod shaped part 25b to the open end side, the 10
fol | owi ng parsheftpare2ftomatesiwith an hpeobgad tarotregOndinkh imembesandeonei@itech t o
the cathode EL2: an annul ar flange part 26a (contact part), which has

an outer di amefegancé foaposifordmpthe Kpireiiting bt Gea flaRithAks s gse ared
part 25b; a columar shaft part 26b (mating part (defining part)),

whi ch has an iewiRgindi GRRE L hﬁtaaaiﬁm'i'ai .éb%écvsukﬁée%;g 1%%\‘@91d\[7\£|§1’ic H.%fﬁxé&‘gaﬁ;

.rod shaped part 25b; a columar snal i anmet er par has

out er di aret ey i 15 ft .part 26b:,
and a col tl?srmai'r6 h?a?;i(%rg p%{rtiltl;'n?é f(%%gd @\ﬁ%ﬁ{ hgéé@%“g% &é'?l%?j?éﬁéets aP%ﬁ? ﬁﬁﬂgs
slightly snal t t .of.t shafi part 26b.or that has

ext er nal shaé’k‘?‘{’%°£?ﬁ?é5€ﬁ8%@’£mﬁr§ﬂ°5°‘t e grapﬁ%%’iéhﬁc @"'@Flptqﬁéhgaéf’ﬂle
part 26b; further,nore, a ctia, er part 26e.is forned at the border
bet ween t he SHARFNgaRDAraS 1R §1G eatdenst ne@f theanambepeafian 2aing machanism on
chanfer part 26i is fornmed on the open end side of the fixed part
26h. Al t er nattha@pynting apprgucdl sidmia inseiteaf intopbe tec@6dl preir26tiside aad that
substantially the sane dianeter as that of the rod shape part 25b.
The smal | di amemtber anplies 2 Bftksingsfofceragsitstithe pesyd dirfage 265916 BRIGRHAREL
(stepped part) 26f between the shaft part 26b and the fixed part 26h

in the diloecidirectiontIhbt 8 totvaed $hB OB side of R bh@akiiddi BaborGhpHChi ON L
of the discharge lanp 1. Wen attaching the discharge: | ar% 1él?’o t he
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correspondi ng menber and constitlutes a referencée tor=-posi

light emtti lass, tube 25 jn.the | ongitudinal
direction L ?f?[ﬂé?n%?{b%rg%a&%&%%ﬁh TITSPE AR hatt part 26b nates
wi th an openi ng of orrespondi ng menber and constitutes a
reference for posi]fﬂll&ggﬁﬁés‘?’ﬁ‘@gsl%e‘@ifﬂ“%e‘ﬁ?‘f’f)f%aﬁghafgqlﬁmﬁlﬂaﬁzﬁﬁﬂkﬁls
orthogonal to the longitudinal direction L. In addition, a pressed
surface 26g RONEHE-Hdimerss shpem i B2 (Barapesingss?y A 2 7B dpasitivgingiparts) are
recessed part 26f. The pressed surface 26g lies in a plane that is
ort hogondb t formied af, Ergisxernplie R indérvals ot ton lécatiMsdn thetflangd meiRgageThanmp 1
is held by the nmounting apparatus 31 in FIG 1, at |east one of the
menbers of adistitaygeigmpe dbpesitioned Arottity T Wl bnpdh AIRBHEAAS digcktish eyl S
inserted into the recessed part 26f side, and that nenber applieS a
pressi ng f or gRedda i tortdd u Nyt 1 i 10
i O, TOP ERiee MR o SBGU Biend

direction L that s toward t he open end of t

A di ngly, 261, th d
Surface 36y, “HATEha e fRhecShy BT TRERSSRLBRH (R map bl gt
by th i hani FIL.G, B) .i .sect | | Vi f
Che. di schar gal1 BriSCron fugie of bp AR AmedhhI i e IBnasv A eaiorhatife

in FIG B) ... gpeni ngs .27A, 27B (positionin arts) are
%6 ) discharge lamp 1 is detcnnmed.( pIn addition, ﬂlgregre muftiple 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



15 formed at, for exanple, 90 intervals at two locations in the
fl ange part 26a. The discharge lanp 1 is positioned around its axis
along the longitudinal direction L by i ?zerti ng two correspondi ng
pins 70A, 70B (refer to FIG 4) on the side of the nounting apparatus
31 in the oppRLpPES ' ' t ; '

RBRL PIS aré Foimed 1Ba cdif@bo cﬁx%ghﬁgb%ilﬁgg %@ﬁe&&h Refls qh}sff-amﬁwn%\}etag the

apparatus 31, the rotation angle o anp 1 ar

| ongi t udi nal__dj r:ect 04 6 . j etermned..In
addi tion, t%&gﬁgé %f%lféhﬁ%%é %%sdlg%rél&qgé‘%g?age atﬁr%@%&&'ﬂqgf’ psér%g%c’f
have differgﬁt Iig_‘gt .ﬁgitt'i n& ower E?nd the Iike, and therefore the
nunber and/ §F° SRGTRe Light spufee o REPIgIecHoNeART HPEABEA 278 differ for
each di scharge Iagp type. .Accordi rhg%{y t.here may be one or nore )
openi ngs. Speci fi Baming adIGHEnh ahslical/spirap gropve pasiedfidisorpetharopydnn axisc
are forned at, for exanple, 900 intervals at three |locations in the
25 flangé pakat ivmwealie} togheliongiingbdirestipn Liaerosd spagtiorsofai bfier smface ghithe
than that of FIG 2(B), and 21 three pins are forned in a

cor r espondi nhafhpart26bibatapeadefian the Mdisity «fltheafdrige pare2&tt shet dhamisp park Doy
of a discharge lanp of a different specification in the nounting

appar at us Of(reb&sSedppsE). € A C;gag ?Xfﬁﬂg'ﬁlﬁﬁlu@ﬁ fdrlRBolRigAhEGsE Pt TERARU D the

apparatus. Returning to Fl , a helical/spiral groove part 26d is

formed ar oung, &8 gﬁbf b&d ﬁoﬁﬁ%nﬁlﬁmﬁipgﬁaﬁk 7 ?rcfe?f‘o 3 It 'hrlgﬂlsl %gt;i§cusﬁs§cri Jater,

direction L acroSs a portion o uter surface of

iﬁgr} or p-gﬂf@ ﬂ%ﬁ?’&%&%Q@aﬁi&éﬁﬁf&%&ﬂ:ekﬂé%@a?géﬁ?ﬁ@ﬁéfﬁ?ﬁ%ﬁ%ﬁﬁ 2
vont 1 1 atPng iy R4S e ofRhRimly Gonrhatb R el Bhe 28R pctdedes 1 ands

and thereby, even, if heat generated by the glass tube 25 is
conduct ed t énafitiogathe Pﬁ&ﬁ?ﬂﬂg gelatiogship betiyaencthp grooveparc26d apd thefaperings Ay
cool ed, and the glass tube 25 is also cooled as a result. In

addi ti on, tREBpoFIG RS sat b thiaf thesdnlgd dee ivefBcientlysupplied boopthe vertBating
and the openings 27A, 278 in FIG 2(B) is set so that the cool ed gas

i s efficientapyarsupPl e foRIG) 9)hethegrdove pirt DEH iapRatEwbEeR the(dogkfondifg
FIG 9) to the groove part 26d in a state wherein the correspondi ng

pins of the piRWIHModBRR Eatitus3Y ih F1CEh GrelindérRd MR8 bh&hds R7ANSTR,
openi ngs 27A, 27B. 15The recesssed part 26fmi s for rredﬁi n Sze base part

26 t t hod ' f fixed
part 2605 Namoly. "hees el oL Rl Betale AR 53k Aol RN

ti | ' t hat .i th | . to th .
Choar o mePeBle L ot BRI 26, SRR ool st s
26b, is provi deg bet ween the shaft part 26b and the fixed part 26h,
part of thePaRgPhgY AiCEARF srctionnd axd Ui Plane thiiueaiosens b Be langitydiml 1

can be easi Idy inserted therein,
irection 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 this case, the shaft part 26b and the small dianeter part 26k each
have a circular cross section centered on an axis that is parallel to
the longitudinal directions L, and the dianmeter of the circular cross
section of the snmall dianeter part 26k i“S preferably | ess than half

(e.g., approx, Rl &l dsily dored Bathe @{en&ﬂ@ofﬂﬂ@%&sc@@ﬁbg%@ﬂaIﬁg@f&&y’ part

of the 25 urgrng mechani Sm can be deeply inserted int recessed

part 26f and the e I 22 26 n.b sily urged to.the
open end of the bggaéd%}?'g)?‘t é%%‘gsgmﬁfw&"vfé‘é‘@&g%r’%ﬁ?“ % cﬁg%{h‘éﬂ fhgn,
because the grooye r{,.26d is in fluid co ni.cation wth the
recessed parrgce PF& 36{1'5‘1’?“% theet gﬂ%‘él’%@ﬁ“k {HQT%B‘?IU’LQI%S Qv gaopily infhe
flow smoothly in the longitudinal direction L. In this case, the
groove part lomindisalidirertien iy Indinease,ithe gnoevepast A6 ackelistlly faemedia e
part 26b, and consequently that cooling gas can efficiently cool the
entire shaf tsurfgnetof BRishih part2fin and @Bjequentlyt thatcneling, gas ot efbclendly cohlahe
hel i cal groove part 26d, a plurality of groove parts nay be provided
to the surf antreGhaft pat 36tadbhsepar 26 6 Purthertnosd, irdtegd bf the helicaldrssvaattakd,y
along the longitudinal directions L, and the cooling gas may flow in

these groove ghatlie§ of BfoovepatsiiBthe Réviled 14 HlebuABldidriRhatt parkJ6b hg, t he

| ength of the entire discharge lanp 1 in the |longitudinal direction
L, i.ncludi ng,t : 8 ' S
the 1 engt h oF B 3Tty ding OF 1 ndRR BBk oL A tifbopfififeds ey
apparatus 3 i.n the | ongitudi nal di tion L, then it is preferable
for the len owlgﬁs?goggggﬁa?se@sqﬁaiﬁgqn equal to 1/5 and | ess than
1/4 of the length LTl (for exar%BI e, appr.oxi r,ratelg 0.22 tinmes LT1),. as
shown i 1015 the eltadditing. KT the length of the eptir/discharge lamp 1 in the longitudinal

direction L, including the glass tube 25 and the base parts 26, 28, and LT2 is the length of

the base part 26, which is held by the mounting apparatus 31, in the longitudinal

directiqn L, then it is preferable 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 (1)

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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Because the length LT2 is greater than or equal to a lower [imt in
equation (I), the discharge lanp | can be stably held by the nounting
apparatus 31 in FIG 1 via the base part ,46 with a sufficient force,
and the effect of cooling the base part 26 can be 20 i ncreased.

Fur t her nor e, 1hHBLB &R 26 bRt IBRYWith kcoatde) 1hes rﬁﬁgamﬁéﬂcdfﬁg%dﬁ Hembler
equation (1), thelél engt h and the%i gh% of ﬁct: he entire ischgrge Ia?rfp

1 easily falg,sWhdd ﬁarﬁfﬁ Y S5t rﬁﬁg‘g E T3
of the base %aﬁ%@#ﬁt egmoﬁgljlq?iugfs a Plrg{:%#%ﬁ{%eﬁmﬁﬁ%%ﬂﬁer réée
d side is,_f I t th 1al t /8. th
o e kSRR RS S AP PPl Pl G M
I th LT1)., 251 n, addition, .t f a of the [ f th
Sur face of {RBVHEEPASL NG B gR 158 el R TaA Eoestn Lot wi ¢ b
(cont actzs) t he openi ng  of the correspondi ng menber of the nounting
appar.at us 31ereaterithag awidth MR of Sheamoaye grd 36d s desarbedbslovur fThetebnitda of
the groove part 26d forned in the shaft part 26b. This neans that a
wi dth ML of polsiblete nawese(the otoling effept poa teyulodf thdriiows hithe ceaing g26to tha
the longitudinal direction L in FIG2(A) is 5 greater than a width M
of the groovgodrpart26d and® eflbare tHeddiddgd foye 1HAD &rappled thithd shapasdy. €
to increase the cooling effect as a result of the flow of the cooling
gas to the groovepzppshg26d ar@}) to enhance the holding force that is
applied to the shaft part 26b.” ML > M2(2) In nore practical-terns, .

the surface area ?%n%%gnrwcﬁll t&ghsg{he %ﬂgacg Weh %gﬁie ﬁérltitoﬁ St ﬁlgg{él{fac% gf %rsﬁaﬁ |

26b that mates w openi ng correspo ng ne
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two times (for example, approximately three times) that of the groove part 26d. This

meang that the equation below holds true.  Thereby, the holding force applied to the
shaft part 26b is further increased and a comparatively greates cooling effect is obtained.
Ml > 2-M2 (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



nmeans that the equation bel ow holds true. Thereby, the holding force
applied to the shaft part 26b is further increased and a
conparatively greater cooling effect is gptained. M > 2. M2(3)

15Mor eover, the base part 28 connected to the anode EL1 of FIG 2(A)
has, in sequanflpaft28m exteading drostthpeptnrad sid2 fcthe imtldr partsE8ho paneeswdd
side: a thin annular part 28h, which has an outer dianmeter that is

slightly | ar get 28gis provitied ecwiesiutie et pdit 28R hRT the Ehatifart 296 a58 8Rgsbove
part 25c; a colummar shaft part 28c, which has an outer dianeter that

i S substanti : i :
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and a cylindrjg f : | A the rface of .the
hart part 26, EpEaRR iR Ahetln BRSE Sl DR O ERE SpgAER hot
smal | spagce 28 d which and mates wi.th.the shaft part ,28c.

oo | ndr i Pt iRt S il et 08 s Bibaif o theover
approxi matel y 1@:}“3&_& t.he _shaft part 28c, is provided on the
cylindrical BBy&ED. pach 1oBspaceRd; sathaghey are ingluid vemmpapisatipg witheachyethesd
25 helically around an axis that is parallel to the |ongitudinal
direction L The evhinddenl pensepast 28thie formad Shmfa mesalthat Decsatisfactenycilantrichl amh
the open end side to the annular parts 28h. A recessed part 28g is
provi ded bet themm] comluanivitl ar part 28h and the shaft part 28c, and the
groove part 28f of the shaft part 28c is in fluid communication with .

the recessed part BR@lectit padet s4bRIB3REhEWA GLikIet 8 AtoRftlcRd4Sthe i
in the termnal part 28a. -The circulation hole 5 fluidcally connects

t he out efg pasg d N : ‘ I 1S4 fle :
cover part 25t ST Ofe bEL AN s alRn 1S U, AN ek R 88 P B0hpdla b
conmuni cati o | each ot her . .Th indrical cave art ,281) i
Forned 1 rom ok 1. e Rri8huupe Gocich &5F Fobfil whis) Bieh ecihon
conductivity, .T electric po cabl e 33B shown in FlI 8 is

connect ed tohqlﬁgfett@rf#ﬁ ﬁa?vegﬁmﬁﬁﬁegswém figlepiAg eowrce&gé?ﬂl nThus, the
addition to the electric gomer l'ine that is connected to the anode
EL1, piping $esrigpeswanyeable 321 & used fpasuppbtes ¢aelpdigseiinadilition toorleptria prver,
circulation hole 28e to the groove part 28f are housed in the

el ectric powsnd therbfote @8 aBo bFhalked atshvicelcetle,rand theoweninal pixk 28:33B alss beised
for supplying cooled gas in addition to electric power, .and therefore

can al solbe caled ederaics ecwiving teradtat, Bordudehife dlestid fodder Pibld 3 7B daBe
al so be 15 called a service receiving term nal. Because the electric

Ol betric pover and oo o pat el ) e REfer BACRAS, E, RaRH
conpact | y. 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 provided 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



T T

In FIG 2(A), the cooling gas that is supplied fromthe electric
power cable 33B to the circulation hole 28e inside the termnal part
2k flows inside a conduit that is 20 fok&ed between the cover part
28b and the groove part 28f on the surface of the shaft part 28c of

the base palhs@vh L& thege probdgssded from the recessed part 28g to
t he outer sigde.gyAt t gt tine, ?r?e entire base part 28 can be

efficiently cool e@gﬁgwqf%%%ﬁ%ﬁitﬁ%%s?i%ﬁfm GERBEMY dool the Bekipabe

Furt hernore, inst the groove part , multiple groove parts,

each of which,i rovid o) i al ' '

i rect i on 2804 1% @R e 38 pRURERABIE A pBBhEbisid phdriEpt 0 AL 08
the base part 28, and the ling. 25 gas, may be supplied to.these
groove part art 26 for tgff:‘?:ﬂﬂ?‘ﬁlé mr t@?“ e c(%@’%ﬁl%tﬁ}%‘ Viigh H:letcoqlgxgr%% fowyioey o
suffici egtly cool ;&gbggse garﬁé%G g‘ggggg%tgl asa Eﬁ?eﬁ@g@rﬁqﬁfm
suppl yi n§ t et nageds agmeg in e rRc A9AC 6114 26
for the cathode EL2, then the conduit through which the cooling gas
fl ows may 5 disoharpelepdaitiis slsdopostibleferthe eletitnde et s comected & the baseipart 26
anode ELL Furthernore, in the discharge lanmp 1, it is also possible
for the el edfelddgahd Motnting spparaiass b sefve hithehnsde, aalrfor M6 cletrailelthat ishe
nounti ng apparatus 31 to serve as the anode, and for the el ectrode

that is conngpieddt@ikBesiAROsRAhe & @R sldB% dd-RGsAskatiods to serve

as the cathode. Next FIG "3 shows the configuration of the nmounting

apparatus 31 0f tRg Lo XROSN e bl i8N 5o Mubhelpficktes £l Grnd 1 2

pl an vi ew.of the nounting apparatus IS a Cross
sectional view taken al ong t.h - ine in FIG nd. E ' :
Cr 05 o0t | SRR PRGNS o FIC: B ekl ot e totpniad S in
thin, flat, plate shaped bottgmplate 36 |s fixed to.a fa f .a
subst ant i al IKIGsFHEe is picrpss sashienad visHAaken a,lgggg}ﬁﬁc- i SR Eﬁjﬁgm@ﬁ*é@é 133
with bolts 35 at a plurality of locations. In this_case, .

- cross sectional view taken along the B-B line in FIG. 3. InFIG 3, a thin, flat, plate

shaped bottom plate 36 is fixed to a surface of Ia 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 3] 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



15 col umar gui de nenbers 37A, 37B, 37C (refer to FIG 5) are fi xed
in advance to the front surface of the bottomplate 36 using three
bolts 39A that are inserted through the,bottomplate 36 fromits rear
surface. Recessed parts 32a, which each“house one of the bolts 39A,
are formed isBettddRl View ke H4HIHG0R tofioth Peitd NP4 AL B TePLA Sorids, 1)
makes it possible tlo fi%( t he botto?n Fdate 36 to t%e 1géront %t?rg?g&gb of
the insul ati t ' Gt,. I.n each
of the four Speaciad phfesiIa, b7 € txhd BnEhdtldbig 335 BEMARp B, 125
for passing aone of {he bolts 40, therethrough, and. t i nsul atin

it 63 19 Piipudo et e Brodis At abtg ool P e o,
(refer to FI 5) th h t he openings 36a at_those four |ocations.
Based on th i‘@?'@é‘zn‘l"Q“Q{?ai’g ia(ﬁ"i‘F P@ﬁﬁ%ﬁﬁﬁ?ﬁﬂmﬁél%ﬁmat%@hﬂm%Fﬁ ¢ eam upper
the fixed plate 29 in an insulated state. 25In addition, as shown in
FI G 5, fPampatabh whiges switstaohallyrsauare. Sl platt shaped and hass larze cisadariopendbg
view, are fixed to the bottomplate 36 at the two |eft side coners,
flat, plate 45h@pfediqliGed) folmddes itd caber, i4 Tikedhorethé ifames 464,468 ahd tHeqiame]
plate 36 at the two right side corners so that they project

rightward, gidest47a, 47BNt ThaSsRal dpeniabs i alsp aittled B e Bfpef fite 4548 ar e
coupled by a flat, plate shaped panel plate 47C. As shown in FIG 4,

an upper 5 %Il?ﬁﬁtﬂé i%}g%tﬁestm%ggﬁig@ ks 8789 %5%@@}§Ppl at e shaped

and has a large circ pent ng-45a (refer to med at i.ts

478, Thr LE Sral | %B%I%i.‘?fgﬂ%'rﬂir‘agfaﬁ"ﬁ?@t’wﬁ?'ﬁéaﬂaﬁbﬂs e ARG B REEE abte,
[ ' [ 37A-3/7C
Fher ot hriugef it 4 o7 btk ¥ sa RS clser B GRrag fancid slimgePit i 1o

an upper surface, of the 10 upper plate 45 by bolts 51 so that it
covers the &pindrical mempber 33 which isspbpangally cxbindrcabys fixadrte o hpttor siréace b
which is substantially cylindrical, is fixed to a bottom surface of

t he positi onhegpsiioaing phoe f/bibllts$3 58 fertexample, fosalnpitions. f dibe flangeiar®6s .
The flange part 26a of the base part 26 of the discharge lanp 1 in
FIG 2(A) is oftherbaghan® 6t thepfieshags ldgCeinTI6. Z(R) isheounedits b thpeg sipfaas €
50, and the shaft part 26b of the base part 26 is mated to a 15

circul ar opgph Bthe PosiAdnikd Wlate B0 At shbf BaP 964 StRIBAE pitt 86 & mplehd O
an inner surface of the cylindrical nenber 52, which Fs cont I nuous

t her ew t4R. i LI eal Y : I ical
renber. 23 coneanunedny sob ManpOiict P BRSNS Rk o 15 45 bt 6
of the dischar |, & 1..The directiops algng the center axis of.the
cylindri cal qﬁ%‘ﬁ@'@?ﬂ%mgwgcr{% F"b&gﬁ%‘i?é‘ﬁa‘}ﬂus ﬁie?e&{ﬁi 0 c%g’ﬂgl?”t gposiiioning
di scharge | anp Ol n addiition, ,a vent 50c is forned so that its
side surf acé’T"g‘?]éo Fﬁél’%ﬁﬁ tpl sepbet 52 soastgusiamesshen thabiniegrally dolds thejbase
conmmuni cation, and a termnal of a highly flexible piping

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 1s connected to the vent 50c in order to supply the cooied 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).



73 is. connected to the vent 50c in order to supply the cool ed gas
fromthe ventilating apparatus 71 in FIG 9. Furthernore, as shown in
FIG 4, the pins 70A, 70B are fixed to ae upper surface 50a of the
positioning plate 50 in an arrangenent fhat corresponds to 25 that of

the openi ngsThéréhy, the/ Bart phrd 264 dfanO@sddatsl 1261 dn AlWEystesedidteddn R 1
in FIG 2(B). 1??"I’IThereby,p the flange pagrbtagga of tﬁye dei scharge lanp 1

can al ways %Siméga%q% a&pﬁsmghﬁéﬁhmﬁ&{‘ate 50 at the sane angul ar

posi tion. e posi Ing plate 50, the upper plate

45, and the frane 6 ve ctrical continuit ar o] d
froma netal that ﬁhgl?'a%’atﬁ? Eqsgiz}apga,gfpllag? %q;’td?el R pgé}ggg, atuﬁg}aé:gqmes%'sg’ iy
conductivity so as.to increase, the he radi at, effect, and the
el ectric pokdYe gefitical santmuity W%H?%e‘?h@nfar’%?@ tﬁ%hﬁ%ﬂ&ﬂ%ctam echyigal a3d
hol di ng Igshemlcllli schar ecéilagrrp {;Lsstsq that@%{ﬁe@f Id%%lge ﬁa‘g@é@ﬁ ?;o@;ihe base
part 26 Pn [egnabyongiu ¥ 3T RS0 ARLECABHUE IFAY HRAMPNG [CHEH, /0 g ¢ poyver
power is supplied to the base part 26 via the electric power cable
33A, the fr zable38Ais fided tofisdranel 4eevidbboloftl tBychaidiag the dischaggplhmpd s60.
Li kewi se, the cylindrical nenber 10 52 is nade of a netal that has

sati sf act or yhdt fesfimpe pAREATHM Baye part 26 in FIG DA NesniREsehe PR Tdoing bS50,
the positioning plate 50 (coupled with the cylindrical nenber 52) on

the upper plefd@ichowet is shfplidh SP@S okelpart 26 HiadthSelvhife g&wer%aﬂegﬁﬂﬂh@ﬁm@r
41, which is cupped and 'has an opening at its centéer.so that it can

3?;8? Pgntsh?ggy!,lﬁlglgé%glﬂrtl% ﬁ{emn(ggli %ﬁﬁiﬁ;ﬁﬁs H@H%gp Ier% dl r? ’Eefggﬁ%g%c Irnfgrr%ber
4 ' 36 ,si de, '
of - an Alnbia pats Seretlin B6 RESTERbER FgHER 0 tne

cylindrical menber 52; a copical inclined part 41lb wherein its_inner
surface (tapered Ewihespere, Whendidng,\he pontoning plate 5§ (swpled withdhegytindrical
toward the bottomplate 36 in the novenent directions D; a conical
housi ng par tmegiher 55}@ thempper platefdacit (s digrosedn g siafcawlerein & nwivingtmentte Al
nore than 20 the inclined part 41b by approximately 40; and a drive
part 41d, whilidh lbaspped aadhaslaaopsiingsa itsleardted s thatigan sirfvand theeyhmnitishlar
part 41; wherein openings are formed at three | ocations for passing

the gui de noREReHes 5B bhn AibGe (i 18E BlovérRert frectiads DNETES REAHE hemBer 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.



shown in FIGS5, small, flat, plate shaped |ifting nenbers 48A, 48B
are fixed at two locations to an upper end of the annular part 4la so
that they sandw ch such in a nanner 25 erein they are substantially
parallel to the panel plates 47A 47B. “Z8 In addition, in FIG
5, coupling menbens,d@n AA8G S’f%&;ﬁfn?ﬁié;ﬁb%ﬁ R, 3% B0 ¥ERRA uftlRivef

the movi ng member 41 by bolts 43 so at they cover three openings

that are praqyi J: I I

374 370 ar e Troadob el AEH R 41 By BEE fog By Ay G o R F i are
menbers 42A-42C spectively. 5As own.jn FILG S tanti al

i nverse U sfﬁﬁ@ﬁe‘{‘ﬁﬁ‘ﬁ %Wg%’@%a gﬁ?&?&‘d&rnéer’fhe 233 At_gl?éﬁrg ‘Eﬁ?ﬁ@‘% through
surface of the upper plate 45 ysing bolts 39C so that they cover the
t hree hol es @ﬁ%o‘]&hé“’ﬁﬁgﬁ%éﬂl@’%ﬂ@ e P—&3fr mesurRivEle posi ti oni ng
plate 50, and the tiﬁs of the guide nenpers 37A-37Cin FIG 5 are
fixed to 5t he cent &sshewn iHdGs 4 substratislzBrerssd:shansd fasteners 384, 388 BBg are
bolts 39B. Furthernore, conpression coil springs 44A, 44B, 44C 10
(refer to Fifized%) thempparaurficedf ietuppermpldtdiés st it 38C 38 haBBSy eover thae
coupling menbers 42A-42C so that .they cover the guide nenbers

17A-37C, 1 eshRe hbéSthdt are Apéed 85 thhat theyt fLroGRITRE §ESficHIngshte 56, Mt MEips of
44A- 44C continuously apply a pressing force Fl "to the drive part 41d

of the novi SP% g@ﬁ%@&g&éﬁ halire ﬁ%\tﬁrﬁeﬁ& ﬁg{zjdpﬁ%qﬁé &&e}s%&hegfgg%{eggyc@-ésc,

t he bgttolm e via the three c :ng msrrbersI I
A . 5 _ . 1 : :
rember 59 ¢ douneaiels T Pl BPa; BBt ufhr 888 L Eogithan P AR

mechani syp 63, (.di s d later), applies driving rce.to the lifting
Torber s T OS85 FS Areap i HaReeh e ot eirimaB Ao 0 e ths Gouphing pigrbers
novi ng nenber. 41, toward the upper_plate 45 side. In addition, in FIG
3, three rect?AndeCap that thanepvsrthe guidle membor 378537C, respestively. FAEA suls the
are formed (at the sane angles as the guide nenbers 37A-37C) at

subst ant i al |spnipmgseionecil sprmgpébi-t44Crontiduonsiy apyilyle peesiisioecedil to e drive
cylindrical nenber 52 between the upper plate 45 and the bottom pl ate
36, three prmttrdldiofthepaovin: hetdberd2 én the Ziovamentidixesridd Dathat goes fawaRd the
angl es as the wi ndow parts 52a-52c on a | ower end part of the

cylindrical ypagReate36 sidl diathtDbied Rbhgnk YnekbefiaRAd4 3@ X1 AdorfinEly, BRA
55B, 55C (refer tanIG 6) are fixedpatg 25 the protruding parts

52d- 521, 1§ eSPERHS MEhober A nstehlohP BY cHifirlcA LA 82 B e b6Tom 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



correspondi ng shafts 56. As representatively shown by a coil spring
62A, a small torque is continuously applied to each of the fixing
arns 55A-55C so that it rotates toward tige outer side with respect to
the cylindrical menber 52. FIG 7(A) is a“plan cross sectional view of

the fixing adoReffding shlfss63. Agg%ééér@aﬁv‘ély%@l@mib?a%oii& e A5y t hat

fixing arm 55A; "one end of a f 57 that constitutes the fixing ann

hat 1 56, PORF EftoRfibuly B8 Sn laioPhBimal Ay sPsle A BRGNS O

rotary shaft, 60 nd rollers 59 are_eac I xed t i nternedi ate
bent part ofmf”ﬂféit??%lﬂﬁr ‘Vﬁ‘a‘@@%‘ﬁﬂ}e Eﬁfj’?‘ﬂgm%’e.cfﬁ cordi ngly, each
of the rollers 59, 61 is rotatable, and the coupterclockw se rotation
of 10 the fixing §F%7£ébe3&mﬁﬁ&ﬁa°5€ﬁ@t@wmewthﬁ@%§am@&wﬁl@lmdﬂﬁ
toward a surface that is to be fixed (in the present enbodi nent, the
pressed sur f4Bpis2gtpndviewnd theh Suingarm 534; wfe end of dfrsmn 57 thet doastjutes the
FIG 2(A)). In the state showmn in FIG 3, the noving nenber 41
is at the poticg arm 56088 gothiable eydund d cémtearl of naarinarA G2 tHehairespondihg Sagts6) ©
the upper plate 45, the rollers 59 at the bent parts 15 of the fixing

arns 55A- 55GoRéres 14§ Aesi toauahét chil 8f he BainB 7 R d rofhky SHaftle SandRWRPS59 are
menber 41, and the rollers 61 energe fromthe w ndow parts 52a-52c of

the cyli ndri&a&%gﬁ- GmeAGfeHi Ofaftﬁhetex#hgnémtiaaﬁﬁ@g%%ﬁgggﬂd the

fixed part 26h ase part 2 I schar ge In FIG

2(A) can novg f ' .di tions..D al ong the openin
500 of the. el shih et RS IR st AR 2 el b e R o
cylindrigal 20.nmenmber i ' I 9 shpws one exanpl e of state
wher ei n ]tcnne tﬁ?‘)@?"ﬁ‘é aﬂ’éﬁg‘gfm’ﬂd ﬂ’§§f‘:%%q1mg%ﬁ/£‘?@&e’?§lo%”?’ﬁg‘ Sé‘%fﬁ‘ieetg‘?tﬂs e 3
to the position along the cylindrical nmenber 52 that is closest to

t he bottom pixeddindbs Preseoiembogiimenidhe pressed sutice 26g ofche base nayt 26 of the A
(and |li kewi se for those of the other fixing arns 55B, 55C) contacts

t he incli nedliggharge taip bin KIG2(WdVvi ng 25 menber 41 and is urged toward
the inner side of the cylindrical menber 52. As a result, 30 torque
is applied count eligtheatovd shews hOFIH3 tthemeiag nehibed 41 i Bethé poditiit addri@the
55A, and the roller 61 on the other end side of the fixing arm55A is

i nserted i NWat; the (v K i ' i
ooy 52 |1 ugdeat MEAHATAIAR i, BRfbpd PROLs, Uoiy DORILE Bl para

ft part. 26b the fixed p

26h of ‘the hask BARd arkf Bh55C SRR WED MR TBudind Birfa 1o E bl Gnd Vit

cylindrical

member 41, 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,



5 nmenber 52, and consequently the roller 61 of the fixing armb55A is
inserted into the recessed part 26f of the base part 26 and,
furthernore, contacts the pressed surfac;q 26g, which is the upper
surface of the fixed part 26h In this sta the pressing force of
the conpr esstfuedsbpplied cogcléddviscAtemdnte iR sk itd@e 'f%u@l%ﬁh'sﬁﬂ &fa chdre

pressed surface 26g (base part 26) via the novi ng nenb 1 ahd the

fixing arm5 a0néhn &Q%ﬁﬁﬂh&?ﬁ&doftﬂ%ef eisﬂﬁ ﬁedﬁﬁ@aﬁfsy t%:fb%ﬁl?ﬂxﬁe

part 26 is pushed agal nst t upper sur% ace

part 26 al ong ﬁ”%f@%%@%%%%gﬁﬁbf%?@&%? LN
Lo 1 ho base [HHHes B oy PEL of buaPuak b Holh (GR B2 SN,

15The foI | owi ng bf?l ains the configuration of the switching |ink
mechani sn? 63Meik rRdt gogseqmently the follgr Gleofites Exingam Juds grsertedeintoshe ng

menber 41 to the upper plate 45 side in order to release the pressing

force that itecespd pastRéfof thedatsawe 26and, fadhepmbreechnparsthofbgsedyurfabe26g,
fixing aim55A—550 In FIG 3, a rotary lever part 64, which

conpri ses anwhithud tht upser swiae ofdhe fixed parikErh, 26 thix stitd) Heidskial otcd Hhe
center of the panel plate 47C, a novable rod 65, which is novable |n

drive direct tqRsredsiontall s SQﬂAhmﬁfﬂlﬂlé R i Ay ﬁﬁﬁ@gre%eﬂﬁﬁ’ﬂcg

is coupled to atip of the rotary |ever part on the 1 nner si e o

Substanti al | %ﬁﬁ&%ﬁ’%@*ﬁ@%@%ﬂfﬁ%ﬁmﬁ.@@%%‘% 1 pseqpently the

operat or 18 nipsar b RplBESEF refd Fapdie) el SRt attes (ne

nmovabl e rod 65, . whi c erl ocked therew t nove_ in the drive
31 directi onBOSHONEER ﬁ%?%&i}c Wﬁgﬁﬁ%ms"aﬁﬁh habhekoldsthe haso aprt 86
rod 65 is arbitrary and, for exanple, the operator directly

mani pul ate a#l Owwégmlmvaﬁl@ﬁbd Agsoringlyothe frisigragns gfe\ﬂ*séﬂamysﬂttavmrt
part 64. In addition, instead of orthogonal, the drive directions E
may be, for eﬁ«hcrp!embcshﬁgpp]ﬁﬂsia@késyingﬁned Joethe tase pdre2hifixedrpat 26h) toward the
directions D. 5In FIG 5, the panel plates 47A-47C that hold the
rotary | ever bgteid plaet 3@skleboth formed from for exanple, an insulating
material. Furthernmore, one end each of two long, thin Iink nmenbers

67A, 67Bjs5which c%ﬁ?
are coupllsed ![g t\z/ivtr)rﬁ}telrfgﬁpar E é%ﬁﬁgg%@aé%{: ?%g mm%ﬁgé{nﬁﬁpers E%A
69/3 are rot %ﬁphﬁ ﬁﬁ"l&lu?&n&rgbérp%& tﬁﬁrof%dxﬁoﬁng ber ¥ l%oﬁ}?:upper pla?cMS

67B; and the ro
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



10 69A, 69B are capable of contacting the lifting nmenbers 48A, 4813,
which are fixed to the annular part 4la of the upper end of the

movi ng nmenber 41, fromthe bottom surfaegg. Furthennore, one end each
of two long, thin Iink nenbers 68A, 68B, which are rotatable around
shafts 68C, difttionsd: e Furtherthote) thetmechben thaambessaie mivableand bs {3l tigsay
4M 47B, respectively, and the other ends of the |link nenbers 68A,

68B are coupin@dfol xduipte, theUperhbor RRFIGE &S] yor Ahip BehBaéxtéde & EOLHI 4R 65
positions thereof via shacﬁﬁs 67C, ?1637D, yrelgsppecti vely (refer to FIG

3). Thus, t b LG ] ‘gﬁ%,pﬁ@g's ¥ ' ver
part 64, thgﬁ#@\\% lﬁg@gé&t‘gg}et rén%?(nﬁlé né%tg?&%%%tgﬁ%ﬂ’ﬁ{ﬂvg
menbers 67A, ;. i nk e s . 688 R he rollers 69A
5913 Al ¢ er e 3 Ray, b0 or IR RRE el B Faggnnd bfsgion .
limted to the righ iddl e iti d. can be an osi tion between
one 20 end part o?n %@51 tlﬂﬁR g?ﬂ@ﬁ&m@gd&ﬁgﬁgf@g@pa&% aFahath
Furthernore, to reliably prevent nechanical interference between the
movi ng menbePrmet fom far exapploneewarptng regtetighe Bumbermnre gne prdkeash efianei sm
63, the two end parts 147A, 148B, which are surrounded by dotted

| i nes, of t Hengthislinlgmeebers$14, il whird age fotedabbearvundsiaftsf 664 66Bpvi ng
menber 41 may be elimnated, as showmn in FIG 5. 25FI G 10 corresponds
to views thatspebtisly, e cbipléd WD €ip Pafs/dl, théRBndhingthentite 86; rolets 69 AlesoBf
the switching Iink nmechanism63 in FIG 3 as well as a state wherein

the base parge @ty bdigpledits VAR ARG the link rpdidry Al BER.RY Rlel rBlers

apparatus 31; as shown in FIG 10(A), in a state wherein the rotary
| ever pay, h Vi d ;

ts i oy engn 878 REARARFE ARG S RIEANCS 48R 400 iR APHEL OB
67B 5 (likew s t he, .l i menber .6 in Fl i ubstanti al |
parallel to @ﬁ@%ﬁﬂé’?ﬁ}ﬁd‘%g?ngﬂgéﬁ H’é’vw&%@eﬁéiﬁpiigﬁéﬁé ®to
t he | owest d.in the novenent directiqon D thereof. As a result, the
ol ler 61 offHEDIS:ong o S5 it oRe, diin o megmbers (A3, whishere Toieple
of t-he base part 26 downward, and the base part 26 is thereby held
stably. |n coerndaballs &€, 6Hdate fixedre the upperpparts pfthepanebplatesizk.gi7h, t he
rotary | ever part 64 10 has been operated and an urging force F3 has
been appl i edespectively, aml/thbbther ends 66the tink mambers 684, 68Bvad caupledits thedink
end part in the drive direction E thereof, the rotation of the |ink
nmenber 688 raémikgs 678 678lak Biter@BatelpbiigimstBerediiver dhoftd €7C, §9B, resheltively )
at the tip part of the Iink menber 67B, and thereby the lifting

menber 48B g b RIGBY] NBWRBHD Shitdhing linkSnecihidn 65 SithfriseSihe ?A?f}p"lﬁdgppm :

FIG 3, the fixing anfi S55A rotates to the outer side untl
contacts the.h i C, i i t l.er.gl
crer gos 1 rori't BERAE T es Redsbtuhd it o6 B (i ibemelP. K8, ek
consequently the fixed part, 26h_of the_hase part, 26 cgn ul | ed out
fromthe cylm?ﬁ?bqr%éﬁi%%éﬁb@d% r,°1]ﬁ’i§(§bt‘h i Sofemmay g‘ﬁé’ﬁ%‘ cifbtﬁ%lﬁ‘ ediate
renoved fromthe npuntj n% apparatus_ 31 thereby. Thus, using the

swi t chi ng | iRRitivaci ARt ipitetoithe febtymiddlepasition; endsam be BIYeosigon between one

20  end part of the link member 68A or 68B and another end part.  Furthermore, to reliably

A

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



20 switch easily between fixing and rel easing the base part 26 of the
di scharge lanp 1 to and fromthe nounting apparatus 31. Furthernore,
in addition to the switching |link nmecham»sm63, it is possible to use
an arbitrary mechanismthat lifts the noving nenber 41 in FIG 3 in
one of the nudeofths swiktchéptlinkmsecHdNisnic63 indl@nPphewell 43 a stataivhereipakeshasd part
to use a nechani smwherein the rollers 69A 69B are directly fixed to

the tip partse efthé Bischabel b 1 PEHEREKSthE SduntGigthpbitaik € ;28 siiveh 0/FEG. 10(A),
lifting menmbers 48A, I%ggB of#t he m)vsisng 33 menggr 41 are raised by 'Eh)e

operator's rgtatd ol i i
PG 3 thr ough ErAe BoBb et ferERaR Wi ha in g et and he nSSaGORASS s

o eSent o B 6 A A R
spper Bl o A TSR 8%, 180 AR e Al Bl o5 H14 A6,

cylindrical nmenber 52 and _that holds the base part 26 of the

di schar ge | a#i¢ the mopiag mepben? bdsseends e thelowetfiend i thp proyernent disectien Dhg
force to the fixed part 26h of the base part 26; the nechani smthat
conpri ses t hthereolii s amesuitethe4dller 6hof ta fitmgmemiiéAdn BIGA3 371€s theized part
coupling nmenbers 42A-42C, the coil spring 62A, as well as the 10
conpr essi on 26H df thetsase gat ¢t dowidard, abdi e ibaserpritdristhereBy eld ablyappl i es
the urging force to the fixing arnms 55A-55C, the switching |ink

mechani sm 63, whi Gfj b8 8EGhotwh e BIC T O®),fiR A GRitAPRKdIR thelrbtatyiByer bt 54
anus 55A-55C by the previously nenti oned mechani sm the electric

power cabl e ; j LA ELG: . 8-

Bopar at e (e dsplopesle BRanRBkhs RibeTo0s hitmptiiedly 1 HRAR IREES o e
cable 33B; t L DiNg.. 734 N,El - .1 nd.t ventid atj .af us
71 in FIG 9{%?%{5?&93%8?% g pain e ‘é‘&‘?“g‘ﬁfse ?%ﬂrf%mﬁf’él?eﬁalﬂg‘g? BftRe sk
9, the ventilatin pparatus. 71 conprises. a.filter rt 7la, whic

of i m nat os GHETOFEMERE PR RUEEoS (ayps, U llen g o SHG o) i skt he
i ntake port 72; a cooling part 71b_that cools th%dgas supplied from
the filter phnlmymber 6Bgand thesehy halifting mpaber 48k andihe mevipp memberd ! rise.
prescri bed volume of flow of the gas, which is supplied fromthe
cooli ng 20 pAst7esib,astshovinhin FIG, thy {B@0gsarohed S Afotatels éo thie peter fide umik &npl e,
a tenperature sensor may be provided to the outer surface of the
cylindrigsl &ﬁimﬂfméﬂousﬁig®aﬁh$c,$z&hé®mpﬁ@é 8045 thetollrs] eaRtged GoRakd

71b may be controll ed based on the nmeasurenent result of the
tenperature {MsRTpan 52a of the cylindrical member 52, and consequently the fixed part 26h of
the base part 26 can be pulled out from the cylindrical 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



LR

The foll ow ng expl ai ns' one exanpl e of the operation of nounting and
removing 25 the discharge lanp 1 in FIG 2(A) of the present

enbodi nent to and fromthe nounting 34 gpparatus 31 in FIG 3,
referencing FIGS. 8-10. FIG 8 shows a state wherein the discharge
lanp 1 i s nomambet 4]ard fasedbytittiopgamppmtaion of 8k link hEndeis$8AN68MI ar ged
view that shows the base part 26 of the discharge lanp 1 in FIG 8 and

the nounting appargdshswa in FIE8 tHridghFIGA, tHePhountig efbatfiisra SR ing B the
FIG 3, show the operation of the switching |ink nmechani sm 63.

First, when {BenPReiREnt TN RsddRSod @;dgﬁsa%h%e%l&ﬂaﬁéﬁﬁ WIBYNt i ng
eb 26 IS not nmounted to the

apparatus 31 (at this stage, th ase part

Lo B 1o, SEESARERLR, SUBERLRR AL B e 4o,
the rolle 6 , e Nnoyi nber. 41 is rai.sed toward the. upper

bl at & 45 cisthiand 6 pPRe pefoe A7 At 1 bl ORE fomiiie: e BOBAPERg e S0
roller 61 in FIG 3), of the fixing arm55A (likew se for the other
fixing arns Hwbe epipdsical membey 52 and dhat helds Betbase rerh 20108 theidigbueplamp 1524
of the cylindrical nmenmber 52. In this state, the operator causes the
fixed part 2éh fixing attheSSh5C, which ap8 thefprasking Buewtophe fixed Pa 26k bthe
discharge lanp 1 in FIG 2(A) to mate to the opening of the -

posi ti oni ng msapat 36 thewdedhasismnli compidente nafvidgmenmbedr 4 hdhé gede hbmbers
menber 52. At this time, because the chanfer parts 26i, 26e are
formed in thsyhage, fetbupling aembbRWALRCE e e%ﬁl%})rim% 60, fab el ap@et 26h

and the shaft part 26b can be inserted snoothly along the opening of

the posi Ed_ O&gd)%ﬂfrﬁsﬁh%ﬂga%rﬁilégél %“?J?%@Jﬁéﬁ&? s thd18 Hﬂé%éig?g:éce to

menber 5 as s he operator ope

the switching l-nk 90 i sm 63 .50 | ower,..t roll er 69B.. t he
pressing for 5f1§.nggpn§ E@%}g% §§Jﬁ%1ﬁn%@% &lg%ﬁ%ﬁla 6321‘%\&615?@1&&?%&& urging
conpression ¢oil sprjngs 44B, 44C_in G .5) urges the Vi ng nenber
41 toward t hOX4SGPP ta?%%@%a@s 5A"54C by PRI LR Ao RAITE o
the roller 59 of the fixi ngBarm 55A noves fromthe housing part 4lc
to the incli¢edrippawersable 3B on therhosa pogt JBesidsdn FIG 8: ages supply pprssatis{got
force FI causes torque that is centered on the shaft 25 56 to act on

the fixing ashomGbthat supplicscoolcd gas to tewlstrictiomer tabtend 3B thetpliysngrdd m FIGS3;
shown

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
clhninz;tes 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



35in FIG 8, the roller 61 of the fixing arm55A is inserted through
t he wi ndow part 52a of the cylindrical nmenber 52 toward the recessed
part 26f side of the base part 26; furthgrnore, the roller 61 urges
the pressed surface 26g of the base part 26 toward the bottom plate
36 side. | n appargtus BairelfIG Beeferwene RIGHIi8-&Et i ons JD of the base part
26 along 5 the inner surface of the cylindrical nenber 52 coincide
with the |ongitudFnals sbwes shervhefeid the didtizeftaip 1lismButed fould MRS €,
the discharge | anmp 115 stably held by the nounting apparatus 31 in
the state L f : f - '
wgpantls 31,101 AREENRRLE vERAnR hdWANDRRE 8?{3?2 o%tg? tisEifikdey

contacts the“upper sur e 50a oOf the positioning and

shaft part f. 26 ] d t i Qb_of the
posi tioni ngzi%g?a? & nggﬁﬁ&ﬁﬁgwi“hﬂ%% ol Elrrag%tég’ %“Td%tlﬁ'g% &‘@Q@T ‘P%&'?F%Eﬁsl} onds
menber 52. In FI G 8, the highl Jlexible electric power cable
33Bis ¢ up|"8§ﬂ~?-§=%]}?é”‘g8f3ﬂfifﬁt ﬂ"g S‘%‘é n%ﬁn.]fﬁ’&d@ﬁ’é@ art 28. Electric
power is supplied fromthe electric power cable 33B tqo the term nal
part 28a, and cooF&8h Whan the opsapY mants thy displargs lamn d 19 theimpuntipgapparatus
el ectric power cable 33B to the conduit between the groove part 28f
and the coveérl(ghéhis staghthefbasepart 6 ipu enguated t@the nMPusting Apphiawd 3habe prshe
exhausted fromthe recessed part 28g, which is provided between the
shaft part 2iperasesdhedwdichmp bivk arcchpalisn 63%hil, astshowih i KIGE BO(BY itlsbaurgiag fborce

t hereby the base part 28 is efficiently cool ed. I n addition,

el ectric povigriifisShSome! 698 tHeQndvigs HaGBerid s rafbd todfat e hﬁpe? Eiafé AYsideRAa

ngnti Rg apparatus 31, via the electric power cable 33A, e franme o
e i s
ol o g (e B8 SRR B R BRIbAR Eeibon,
7ah, 745, - A AEE PO FEE e -codfabls el bt obestior e B

52a (and the other two w ndow parts) of the cylindrical 25 nenber 52
via the vent26b@ad thersbafk partiRfibrof ithe hasepart Aeofils disrdrige ammbindEE HA) tnd
the 36 groove part 26d of the base part 26, and the recessed part
261. Ther ebymatt teethb eparingaofitheddsiioding plteyilemd tha loser 26rfae of thefoybedeisll vy
cool ed.

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



Next, when the operator fermves the discharge lanmp 1 fromthe
nounting apparatus 31 in FIG 8 in order to, for exanple, replace the
di scharge lanp 1, he or she 5 operates t switching |ink nmechani sm
63 and, as shown in FIG 10(B), the noviTig member 41 is raised to the
upper plate #EFIE glahd/iofled d1enfiied fisghg SR 20 idsBed thichbi the WRARSY pABHa of
and the tip part (the roller 61 in FIG 3) of the frxing arm%SA
energes fro RS1iMREIGNE ten hhetbe J ical .

”%bﬁ. li d?@e&frg’&@aﬁt e{hg ssed Pw%gsﬁﬁ ofgl?'m%t epaﬁz%,

Thereafter, e operator pu ase paft 26 out

posi tioni ng idr i . whi ch kes 4,4 10
possible to %@%@%é%@%}lé@a‘%% ﬂlll]c r?ff’%g& ?"E%g%)ﬁ%eo%eubn ??ﬁatjt pﬁgﬁg’[tﬁ%
31 easily. T ,.according tq the exposure |1 sour ce of
the present BWG‘HP%@#?,SK%N g’ntg@&%ber ﬁ?é’%o"teﬁ’@%(ﬂs@ﬁw ?gorﬁﬂé?ﬁ?sﬁp%igﬁlﬂéﬁ
nmounting apparatus 31, it is possible to easily renove and nount the
di schar ge’ | afh§ inner pustace tthe sylindecalspnbend? cavithsths longudinal dispqtion of
period of time nmerely by the switching |Iink nmechanism 63 rel easing

t he pressi ngtheRlisehgsgé ehpdy Fhghdringienthe disaaargnlamb 3 ds stably held by dednpmting
26h of the base part 26 of the discharge lanp 1. In addition, the

di schar ge | aagpafatiss3 1[in drsete wheteibi the faige pait@6pobtht basaipmg 20 tightly dtacts
with a prescribed and substantially constant pressing force due to

the urging fﬂié%pé}fsuxffit‘éﬂsgﬂﬂpﬂlégﬁéi@diﬁx@iﬁte SO dnd @ A pAASEYBTR] DasOart

the switching |Iink mechani sm 63 conmencing the pressing by the fiXing

arns 55A-55 el ' f ) - ' '

directions gz?g%gf& ttogtﬁéf?%h{ﬁg‘ég?tg %%?h%ﬁlgag‘lﬁhﬁée@%t?gﬁa@hg% H@ﬁ%ﬁ%@%e
| anp 1) t he. has ant . Accordingly, the pressing force that is
appl i ed 3 encq ﬁ%“i)cﬂg)e{iﬁgchar ge lanp 1 to the nounting apparatus 31
can be set easily Within a.t t .range by adjusting, for exanple,.
the spring constarlf‘g&@f& W&é&ﬁgﬁ%$18§ FtB‘ﬁPEW?‘{CF‘glﬁ@?ﬁQ%"%ERSHM@t%}“ﬁl
addi tion, when cooling gas is supplied fromthe ventilating apparatus
71 in 37 FImetBafthahusypabife Fdscricasavesis supplied tom the electrig powerseblgas
flows along the surface of the base part 26 toward the fixed part 26h
si de, whi ch Adkasthe terpimakpanl 28as andedébled pevis buppliedbiia thegipingsinkide de cleanie
1 with a sinple mechanism In addition, as shown in FIG 9, the

nmount i ng appgéwéreabld 33Bto 4he contluIetHccD 1R FRRGE FRO DITAH G @& paft28b of the
nmovi ng nmenber 41, which conprises the inclined part 41b that has an

i nner suy4 aCS&s@E)ﬂt@QE.edﬂfelﬁlPﬁlféﬁ)gaﬁ ﬁ_%khﬂuﬁtea RSl thefcddedd pakt@RRSFhickh gyt he

nmovenment directions D, that npves in the novenent directions D t he

ti f th i i i i 4- C
gﬁdl _? Eeof i i ﬁ@gglg%é@g%@g@ﬁv%%cco%@é%%ﬁi{h%gpiﬁﬁin%lf ﬁjgjt}%’ {Skg(creS 0 mﬁﬁe
nol i ned par b 440 AN CRNA MR EPYSTRN Of the mving

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



10 nmenber 41 in one of the novenent directions |I) to novenent toward
the recessed part 261 of the base part 26, wherein the rollers 61 at
their tips are inserted into the recess part 26f, in the insertion
direction; thereby, the fixing arm 55A urges the pressed surface 26g,

whi ch nmakes oo Jdenfiie tARPbar 260 ndthe feebsded paf T2 t Pherdts, thabScpart 06
26 in one of the novenent directions D easily. 15Furthernore, in

addition to Lhey ' ' | 44A-44C, it is also possible
to use tension cggﬁﬁ?%g%egﬁg?ﬁg%é%s or the Iike as the nenbers
that apply the pr Lna force Fl t ving nenber. 4 ln. .

addi tion, becauseqi&ffl‘%}egﬁlf cfpe.ak%g%)é&ﬂegpg?l ﬁ3°ﬂ%'ggfaﬁlé’elfﬁr%%ﬂ’§ e
55A-55C i s di sposed  at .ci rcunference,of the base parf{ 26, at

equi angul ar PHPE@FV Iéﬂﬁ?‘ﬁa’?@rﬁa&’i‘e’%“ﬂ@ Iﬂé‘l‘cﬂ %“H‘grgﬁ%‘ﬁm]i’gﬁmsm

apparatus_31 with a 20 uniformforce. Furthernore, it is also
possi bl e 10 epexaterihe prisehinglink mehenism 63 pud, agshenplie FIG 4 8(B)dthe movivgng
ar m 55A. In addition, in FIG 8, the cable for supplying

el ectric powsmemberdtltibeniseidpé thg upper plaggv Sidectia theeolten 698 dndyths lifisng member
supplied are housed in parallel in the electric power cable 33B on

the base par 431 8md tidaip part(the rellee 6& it FIGDosfitiefiting MonsIAah@ s, frot the
flexible 25 tubular cable that is formed froma conductive body that

conduct s t hews|d8@ipaltG2ROMAE cARMricaSnticl €S 1HRrEAS 1hB8pQad: FBN thbase
used as the electric power cable 330. Therehy, it is possible to

sed as the el ectric power cable 330. _Th Te to

ol Towi hg. exBiror nat ot Bt BFeB03A ey RANER A oF Whic s
hod ' nod). wh ' re-ligh

ource 1 BoBRah Pt RS ek i P SRRSO R R R

apparatus 31 shown_in the abovenentioned FIG 8 and FIG 9, .
respectively, is udis aseording tQ.the gxppsure) FEBW“@Sésegthgﬁreé?mﬁﬁé‘]dmﬁma
proj ection exgi%gure apparatus in FIG 1. One exanple of the ]
manuf act ur i nghishcpoarises the disshareellaptp Inanddhersewnting gpperatus 31, 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 exaraple, the spriné constants of those compression coil
springs 44A—44C.

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



proj ecti on exposure apparatus wherein |ight generated by a discharge
between two 10 el ectrodes of the discharge lanp 1 in FIG1 is used to
expose the wafer Wwith the inmage of thegqpattern of the reticle 12,
and conprises the steps of: a step S1 (not shown) that mounts the

di schar ge | g didthe pRSvERIHTGI AN SHi%, Dbt S8 s mangth@sﬁnfaeefrwq{a
is for holding the discharge lanp 1, via t he base part 26 of the -

di scharge | . LR Be ; : |
power cabl eadggg fs%rt\él ce tga {:e;i t?@ﬁ@%@?ﬂ%%&@%}%ﬁggg@ﬁ&%ﬁgﬁg
base part 28, of. t,he discharge Lanp 1:. and a step 53 (not shown) that
cool s the bgtgeédlﬁ%ﬁgcgﬁn% %@SHP%H?FW%W 1in a state wherein the
di scharge lanp 1 s thus nounted to f{he nounting apparat 31.
Thereby, the di schh? ‘qna?ﬁfﬂﬁwﬁghﬁjgbbéﬁ?%mﬁ‘ﬁl P8 ‘?futﬁel’fesemln
this case, step Si can further include; a step S| (not shown) that

i nserts pPar temhofdineshegmprisay: thexsoviegyaember 41i whigh gemprises iy inslingdpertydde
part 26 in the opening 50b of the 20 positioning plate 50 and al ong

t he inner suhdtdesawibnttsorfese (tapched safacexhités inblnedfwithirespaciunm thiemmpvement

apparatus 31; a step S12 (not shown) wherein the base part 26, which

i s inserted dircdidig Dythan mones iapranedeintdireciichs IF Getie wition ofl therebstié fidce
force (holding force) so that the discharge lanp 1 can be held; and a

step S13 (nqjfgt@Mpleskiba toil §iriFes M4 R 18AHxIGE BEM §5ADSSARAcH QRtact
cylindrical nenber 52 of the nmounting apparatus 31 and the 25 groove

part 26d of %as?ﬂ- B 1 Elhlﬁ n

i ncl ude a stt%%&ﬂ ng‘%ad;f{r%%lmgglmteﬁ g?rt ghbp%qd’l ce%isﬂ; coo1E ?}r%g %“Z Bﬁ?’% 1;}11%?’ ﬁ‘g
ventil atj.ng appargtus 71 in FIG 9 t.o the.conduit fonne step 513.-
Thus. ¢ iERRGE L o s o Cimept kel T € molsen Pese esaanty
seal ed, nakes i % pgssi ble to cqol the base part 26 nore efficientl an
51 n addi t i ort6fptthe basspasti26) wherein theapligra 6} aftheiptipsarainassted ntp fhsrecepistn
that cools the base part 28, to which the electric power cable 33B is
connect ed, parti26f e thedudetting direefiongthengby itheclixing arm 55 wiesche presspdsveface
cabl e 33B. Thereby, the base part 28 is cooled and, in turn, it is

al so possi bl2sgt whicholak¢siepaghibego tpihe tha praséing foece sl tasgpart 261p ohe of the
efficiently. The follow ng explains various other enbodinents of the
di schar ge | gppvefent difections 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



10 present invention, nferencing FIG 11 through FIG 18. The vari ous
di scharge | anps expl ai ned bel ow can be attached and detached easily
to and fromthe nounting apparatus 31 i IG 3 and FIG 4, and the
fixing force can be set easily as needed so that it falls within a

target rangeguifisithdesolBE Bas Bay Bellibd SAHE 18t PbwirtablONIR. t THeRsbybY is
mounting any of these discharge |anps to the nounting apparatus 31

can be used ﬁ%ﬁ%ﬁﬁ%fﬁﬁﬂﬁggﬁchﬁl _rnl.{xuﬁf%ﬁ of fdle %Tér;éggﬁ’gr é&gﬁ gpposure

apparatus in itio or eac arge lamp of

di scharge | anps 1A inFlG 11( A El 2(-A) - F

13(A)- (0, FIG 12]?%) 9@%@8’%&% @e 2 '%51?%E§h:*“%aﬁ§aé‘3é¥g‘ﬁ?c%8§r%%‘?du‘%(gas
or liquid) flo to the conduit, that is farnmed between.the groove
part of the DELPAeEuteds el Bl WHOTGR ameASRT g et Bine
one base part and the cylindrical nenber 52 of the nounting apparatus
31 in FI Gep 2epmprisehihe digelargs lawn dagd theangyungng eppseatis3d shovmipdhap, 1Q
showmn in FIG 15(C) and (D), the cooling nediumflows to a fluid

pat h, whi ch atovpmenticdedFife 8\wedRIG 9f iexpedtivedy, is used grable paposyre Hgld soiree 30
vicinity of the flange part so that it passes through the interior of
the shaft pabf;h@Frﬁd&ﬁo@a@ohaseppaﬁhhs;in@m f or each discharge | anp of
di scharge | anps I AA, 1AB shown in FIG 18(A)-(B), the portion that

functions as the ngid ampRoF iR IbRAPAE biefdd i Rnethdd sOmERitlcAtingd PY

the cooling nmediumare separate in the one base part. Below, parts in

40 FIGS. 11-18. [ | gned
i dentical or sf%ﬁﬁ?ﬁgéﬁ%ﬁ%&qﬁf’gmﬁg%t@ Jgé(t%)af %éa@l}’%%@etb%grﬁgg daxe
omtted simlifie . First .di scharge | in.FlLG
Y1 s M onp PRt e fesherms it Ll D0 A3 ASn B Bate W R hgimeee
and an anode ot sho for formng the Light emtti part 5 are
respecti vel y°€@ﬁﬂ%¥&§W$Hﬁvag&@g%§eﬁ B e@ﬁiamgﬂ(@’h@ﬁ’ﬂb % he
bulb part 25a wherein the light emitting part is forned, is L

i nter posed t woneibiheidischirae lagipdi to dhf menntiag pepardte3 | shown idGod sebigheis for
26A is fixed by the nounting apparatus 31 in FIG 3(A). Furthernore,

al t hough t hehdltlingpledlishaige tamgf 1, veaths basp ekt péof the disdiarge2adp 10f stephd (not
gl ass tube 25A are slightly different fromthose of the rod shaped
parts 25b, 28gw tHabeoratasthe dRcfiidRewabeaBle 33BsVicS I & the tPmihal a2
2(A), the wavelength and the output of emtted illumnation light are

substant gal | : : eT! %4840
di schargg§I aﬁ%ﬁllgga%% Flzg()ﬁﬁ(d }AS\)CMS%%PSI ’ ?dr&oan%t eﬁﬁggsggﬁg}r? 26 ?Ehélga%

2(A) in that; . . ' .S, ' f

260 (mat i ng. B ¢S oY Bshftie JaRET i AU e B FRthatdd el 1 W BBt o

a groove for 15 a scre i n ciycunferentjal direction that is e

reverse of tWW‘J{*W‘%%W@ pgh”g@sg‘e Sc{’ﬁﬁ%elﬂﬁ’g %‘P)? 3@613 W?ﬂ"g‘}

2(A); and a tip part,Z 26j) that is columar in a cross sectional view

and that is subst afthiarasy, sispeSlsandurther inglude:estapsld (g shovmmthat esersynretd

at the tip of that shaft part 26b. .The positional relationship

bet ween t he @heslisfigag2Bb amtitha fixedipart 26dp) phihe base patt Bé ingthe openingHlb ofhad

on the flange part 264 (contact part) side is set so that, when 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.



20 base part 26A is nounted to the nmounting apparatus 31 in FIG 3,

cool ed gas (cooling mediunm), which is supplied fromthe ventilating
apparatus 71 in FIG9 to the vent 50c ofaghe positioning plate 50 in
FIG3, flows into the groove part 26Ad at’ the starting point.

Thereby, the base Rahemefé stRS3 chiircHiP a sieP81 'o‘égﬁwﬂ?ﬁm{ lidsh: A
efficiently cool ed. Next, tf\eg di schar ge Iairgrp Bin FIG ﬁgé) 8?’?‘%&3

fromthe dis r mgg ' E ' : A d Nf guUr
so that the gpglstgéa‘t’éun@e ﬁpé"’ga“?sﬁ?e‘{rl&%?ﬁgﬁg? egg%%p%glrl%dsﬂy éﬁe}) S%EB %,’ ﬁlg
ring shaped guta art naove.part) js.forned,in,the vicinit
of "The T angBop Y BoosR eby 3 CBAER WG bbalpBupisRite, Bkt posiblets o
and the grooye part 26Ad co nicates wth this cutaway part 26c. As
a result, whil b dnors fHICESRY.0f t he di scharge |anp 113 is nounted
to the nmounting apparatus 31 in FIG 3, regardless of the 5
positionab relati dﬁ@ﬂdlﬁometmewbﬂm inbeeifadher 7 Btep B4 (a shoyma thet pepls the
poi nt of the groove part-26Ad, cool ed gas, which is supplied fromthe
ventil ati ng baseardl8go Whidhrthé¢l&Gtri@pdwer chide $3his coimcefl, witlethp osslingdigindg
plate 50 in FIG 3, flows into the groove part 26Ad via the cutaway

part 26c¢. Thh@ﬁmkﬁa thetel@bdd giwek CatiedBA. C Athercby) @hcliad®yAt 18Ik tocl&hd, in
Next, the discharge lanmp 1Cin FIG 11(C) differs fromthe discharge

lamp | A in 18 liGs afkd bbSsibldtolcBalithe Padsioit ShARRMCHABYBYIpPRETicidRC | S
formed in the vicinity of the flange part 26a of thé shaft part "26b

ar al Lol to t he ! onbrELrRg FERApLUARLPS e ptBiR AR de e bbby e

formed in.the surface.of the sh art 26 t hat the cutaway, part
260t and 18 ho st REH Batterast aCeAbtERIG 18 ollveppis dpeRage laxps
comuni cation. As a result, when the base part 26C of the 15,

di schar ge | affplaineq @1%%@&“?@eﬁﬁ@‘ilﬁ%§?4 eagiln iand Stomsthg moppfing apparatus
cool ed gas (cooling mediun), which is supplied fromthe ventilating
appar atus 7131 in HGE agl FI§. #.eed dhefixigDioragican besep easily aondedey! solthatat fBlls i n
FIG 3, flows to the recessed part 26f side via the cutaway part 26Cc
and t he gr oowdthimarthgedGagk. Fheheingre, 4 ightdowedithngie coratimtell Gyinsounting any of
efficiently cooled. 20Next, the discharge lanp IDin FIG 11(D)

di ffers fromyebedisihagddnss b @¥ndubitific 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



FIG 11(A) in that: a groove part Dl 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 0is parallel to the

| ongi tudi nal direction L, are forned in4the | ongi tudi nal direction L

in the surf agecof. f ; b Ry ri.S;

are formed in thie1 gﬁg?fg%g%daﬁratﬁ %%ﬁ%&%@e@%ﬁgﬁﬁg@%gﬁé%
at interval s_gf. i.f . 42. resul-t ...when the base
part 261) ofsyﬁ?glsd%c%@g@l”ﬁ%&@%é%% ﬂi“éséor%ﬁenqnggcf%r Sflﬁgh unting
apparatus 31 in FLG 3, the, cool ed gas lied fromthe ventilating
apparatus 71 in FEES Gedischyrge %@th%ﬁﬁgﬁqgws fRIdiersed by Fiying barepare) | n
FIG3 flows over the surface of the shaft ﬁ)art26b via the groove
parts 132, t¥é.eBsuheasio psatbederndian angie (netehepmSoifopning thpilighteraitting part
then exhausted fromthe groove part DI to the glass tube 25A side.
Ther eby, & heurdzespechuely comeoted, sp ittt g lasstubai2ies, 28uch inelades it Hulls part 23ae

di scharge lanp 1)3 are efficiently cool ed. Next, the discharge

lamp | E in RylGrdia (R)light &histing gartdsforhed, di mehpisgbthbebpin the lobgifldmal 11( A)
in that: nultiple ring shaped cutaway parts 26Ek (lateral grooves),

whi ch are ceffei@ afitheBasdpast 26434 fiked bgqﬁ@xhbﬁ{ﬁngﬁpﬁaﬁlﬁué mﬂifmeﬁ(ﬁﬁ'

direction L, are fornmed in the 10 longitudinal direction L in the
surface of tihey , [ of
The ahart paryigare RAbies 36D tine R PR A et pard 2ot BARBEIRAES
plurality of r adi. at i rng.. As.a resul t, when th e rt. 26E
of the di sch‘%?e%ﬁ%ﬁﬁ‘&gy%ﬁﬁ%‘d@% e fﬂ%ﬁh@?‘ﬂbﬂﬁgﬁgﬁimgﬁl‘ﬁﬂ%
FIG 3, the cool s,. which is_s lied fromthe ventilating
appar at JQ’ 71“1‘?%?6%%‘?@951@@4{5{%2&9%&%2@9: e waydaiet dithroyspu otermitted n
FIG 3, 15 flows over the surface of the shaft part 26b via the

cut away par tiBumpmtion kighy arerrubsanpialinthegimeharge lanp IE is efficiently
cool ed. Next, the discharge lanp 1F in FIG 12(B) differs from

t he di scharge | ann &dditioni-the base(payt 264 of tmtdischarizt lapipel A in FIG.SH epedifTers
cutaway parts 26Fk, which are centered on an axis that is parallel to

the | ongi t uditamthetbaseqiri 28in FIG.2(&) inakredgrbave fag 26AA0WhAiLK s TatmedGn the
direction L in the surface of the shaft part 26b of a base part 26F;

d f : Redtt |
and four gr %ﬁmpﬁ@_ﬁébsgn%mg %)tﬂ%géf??%g&%ﬁélﬂal%@t Y Gn 1@ rsf)fw'g?f g %o&re for

shown) are forned in et we e cuta

2erk 2 500 LGN e Ay YU DG BBEG hr hio
(ne.cool e S 0 s Leprlanbl ol L om eaten ot Lng, separ ol O,
flows over ta?lg tl'falfl Esfs%gsetati)ﬁfall; Ph% sgxgg ];s:[ thg ?ch:ssgc? It))aalrt\/ZitSzil'ist fggngdu;t ?hve\%:%;) 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 mo@ted 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 dié.charge 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



43 parts 26Flc and the groove part FII to the recessed part 26f side,
and thereby the discharge lanp IF is efficiently cool ed. Next ,
the discharge lamp 10 in FIG 12(C) diffefs fromthe discharge |anp 1B
in FIG 11(B) in that the cutaway part 26C is fornmed in the vicinity

of the flangesmasia Af@sidpedodtdvaypanibe 6ve%:éh) i@ Formeld abiBle PRIty 26 Ge
thereof, and two helical groove parts 26d, 260d, which differ from

one anot her ﬂﬂ)g@?ﬁ%@ﬁﬂ@fﬁ& 513t 36 S%E@&%gaﬁ@@Bf&ﬁrﬁ@grb&etﬂ&ﬂﬁﬂﬁf ace

of the shaft part 26b so that ‘they intersect and conmuhi cate with the

cut away part . . [ | LN D)
differs fromthe {I:ag% ar ge sﬁ%ﬁaﬁfa{g&?%ﬁ%l écshd?f%@} @%hg%se?ﬁrﬁ@fpé% y
part 26c¢c is f.ornmed.in e vicinity, of the flange par 26a .of t
Chat ¢ part odetatee Jn B Ty pi e dne alale ot Alth i o, ey of e
par al | el hgr oove, parts .26Hd are fornmed as _a nulti-threaded screw (a
doubl e- t ht ealrsgiosalrslgtionshiphetwicn isrfperins 4B ahihy stariing paink of the groows part
the shaft part 26b so that they communicate with the cutaway part
26c. This di 2@%hrcerled gaspwhiclksissypplied)fromx i ventdatipgrappasatha?l ip G ol tnt
cooling effects because the cool ed gas flows along the two groove

parts 26d, 265Qoaf thdpdsitionipgpiaresSpaiie: 2 Gldds into the grooMe phrt 26 Advia the
di scharge lanp 11 in FIG 13(A) differs fromthe discharge lanp A in

FIG 11(A) i nedthiady padt 286 STIEE makidslib@sier Bl fbithtelthegeve gagisaal the tip
part of the shaft 'part 26b of a base part 261 thereof that are urged

Win respect to a prkie TRbeRE B b e B e e M n P T8
W th t oty cBien i @y et 38p Smoea Al BB S RRbk v pi e %
gLacul | L SR T A 5 g e b
di scharge |l a ills munted to the npunting apparatus 31 in FIG 3,
it is possi bwaicharepeallehiodhe lﬁegiuﬁ'gwh@rqcamg of g glapstubpiA, are foonedia the
pressed surface 26l g by, for exanple, the 25 fixing arm55A. In this
case, the disches gﬁgt shaft patt 26hso thet the bataway parsi66loland 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



44 Mor eover, the discharge lanp 13 in FIG 13(B) differs from
the discharge lamp |Ain FIG 11(A) in that: a pressed surface 267g
of a base part 263 thereof is inclined i, a direction that is the
reverse of that of the pressed surface f lgin FIG 13(A); and the

fixed part 26f ﬂ@h%b%ﬁ?&?ﬁ@@?%m flﬁlsﬁp%EEh?omEF?%u%tmg

sEpportl ng met od 0 f1xing grm 55 the ;
1315 mount SRR ; SRLS 9&“7%9%5%% asatsu%gi?%iﬁmﬁﬁér h%ﬁ@r? apr%%tgzg ;not@*p
283'9“B;,ea?35@3@5‘%@9@%@5%%%@&@;%%?& 3 s e 3 of e

di scharge lanp 17 can be held more stably. In addition, the drscharge
lanp |k in mREs26b yiache gopyepasts (¥ othe chiaway Rais2oB, angithe oovepartD lrp is
11(A) in that a fixed part 26Kl i of a base part 26K thereof is small.
Ther eby, 5t hehen exhaustcaSran the grosive pathB1 ¢othe igthes tibé 29 sifle.t Héherabyrthé bege
apparatus 31 in FIG 3 can be reduced in size. Next, the

di schar ge | g 26D, the ghds€3ubd 24 4) and] ihfurh Sthé die¢hatdedalp $D ey d@fcibralyitodldd.
in FIG 11(B) in that the cutaway part 26c is fornmed in the vicinity
of the flange par Negbe@hschiipd iy srlmttcmqn@?e@@er@hoatﬁ@aecmetm@mm

thereof, and nmultiplé helical groove parts 614 6Hd, whi ch have

different r t r

screws (e. gqflé il@%ﬁe-ﬁ'r@%‘gg%g v@% ﬁg sur ng'fﬂi Fﬁé@sﬁ@@?& S5F t
26b so that the ntersect a cat.e h the t ay art 26c
I\/breover tr‘PS tﬁ?él‘?ﬂﬁ?@’é‘ Pﬂ%ﬁ%@ %bna]tf Q%ﬁgaf%fﬁ%ﬁ?@n

di schar g Fs n FIG at. a cutavva;v] art 26C is

f or med | %nﬁ}‘iu 1R 4uecle ?F %0 ¢ thaflgpart 200 ph basp aett 2¢fand the
of a base part 26M t hereof in addition, nmultiple helical, parallel
groove par t PorEwa ofihe shafl parii6h thas ar etwash ehese ensawayarts peledct of a puebitye
parts 26Ml are forned as nulti-threaded screws (e.g., a

doubl e-t hr eadddatsadisingdingd. aAs a rgsile-vihen dmdasck w268, of thestiehirey Binp) 1H is
the surface of the shaft part 26b so that they intersect and 25

com; n It cat e riinked!tb eheGhibraviay afiafdmsZAan FIR 85t dbsled s g®hikiaiiRapplied frbiM
exnl pi

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'lciéntly'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



45 particularly excellent cooling effects because they include the

groove parts through which the cooling nmediumfl ows. Next, the
di scharge lanp INin FIG 15(A) differs fromthe discharge lanp 1B in
FIG 11(B) in that three fixed parts 26h 9 26h2, 26h3 are provided in

the portion i %Rgg, t 0 art
26N t her eof g?ﬁfg%@gg yé?af?{emflirlgltl%ggég%sr%agé‘izétg& % #ﬂ%ﬁ%ﬁ?ﬁ FI G
3. Because the.three fixing.ar 58A;:55C in FIG 6 urge the fixed
parts 26hl- Z%ﬁ‘f?f"gfeiﬂé%@}s\?gi%ngﬁoaﬁ | ongi tudi nal direction when the
base part 26N of the discharge lanp IN.is nopunted to the, nmounting _ .
apparatus 31 in FP¥sxt.ghe qisphaige m%@ﬁlgnﬂ(%ﬁ@aw fioen the digchasgedamp 4B ixy
by the nounting apparatus 31. In this case, the base 10 part 26N can
be made | i ghFI&Ik(Bgmthﬂdhe ayawaylpert 2661is foimedrin thyeidirityof 1 flangspt 26a of
11(B). Mor eover, the discharge lanp 10 in FIG 15(B) differs
from the di stheshaftepart2p of Abase phitt Z6G Hkfed), and revb Atlicalgrodvetpasgs 26d; 2pGd,0N
of nunerous rectangul ar shaped protruding parts 26n, the surface of

the shaft pawhicR8iffepfrom ddaafotha it thél GothitPdfectiSusfart RRAES BthO Rirface 6M
As shown in FIG 16(A), which is a cross sectional view taken al ong

the A-A i nedShatfyl8h of BaBliey ?x?&ﬁ@mﬁ%mﬁxﬁctﬁﬁéﬂgﬁﬁgcﬂ%%ggﬁgis .

protrudi ng parts 2Z6n of the part 26b of ase par

result, when the o | ' 0
{ho mounting apparaiiees fhe dSae IIEUSHACIAR) LRIR o bg (TR b
fromthe vengil atin aratus 71 in FLG 9 to the vent .50¢ of the
posi ti oni ng t#ﬁ‘talg 581(ﬁﬁﬁlﬁ£%meﬁutaﬂa§mﬂ{2ﬁqgggﬂme@%thaymg %%f?ﬂgﬁw
are between the protruding parts 26n of the shaft part 20 26b, and

t her eby the iaf Hershalt parhgbbief abasesars 26 kthencyt, ausyneléiple haligahiparaliglsgsoove
the circulation resistance can be reduced by reduci ng the nunber of
protrudi ng peacts 2684 are fatmasiasiagnulihthecasiad sarew (adanblsithieadddenreivin tie présentt
is desired to increase the flow volune of the gas to be supplied.
Next, the di astuimgent)ianie siifataoffheGhas o) 268 fof thatshdyroopinivnieadiveith e ge
lanp 1B in 25 FIG 11(B) in that a ring shaped cutaway part 26Pc

(groove par tdutdwaylrRrtP8e. | Thié MiSchétgeilahg VG (1A M lexhibis fd@ngRiyRatdlegBa cm
t he present enbodinent, at the positi'on at which it" contacCts the

fl ange part f DRSS '

and nul tipl ec’o? P%ﬁ g&%{hﬁg@g%@ggﬁég@ “\%halloglﬁ corrﬁ%i%soé’g a%%st%ﬁdg%%(ﬁ& K61 e
that is raklel to t gitudinal direction L, are provided (in

t he presgﬁt a%’ﬁﬁl(? rﬁ%ﬂpﬁﬁk@?formd) so that each one: communicates 5

wi th the cutaway rt 26Pc; passes, thr e_interior_of the shaft
part 26b; and ext Eﬁa&%@%ﬁw&%@ﬁﬁ&é ?%{E?‘Bwli?ﬁ?rﬂe Ming
the recessed part 261. Each, of the fluid paths 26Pd conprises: an
openi ng P1 tH& 1H4uinihatea peessedisurface Belgf thameytiqra at tho dppart efithe shaft part
opening P2 that conununicates with the recessed part 261 (chanfer
part 26e). Absifawase part26Ghefe6( Byt areviged by, foreexemplesthe fiving amab5 A irekiG. 3
taken along the B-Bline in FIG

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.



1015(C), the multiple fluid paths 26Pd are di sposed al ong the
substantially identical circunference of the shaft part 26b of the
base part 26P. As a result, when the basi part 26P of the discharge
|l anp 1P is nounted to the nounting appar 4fus 31 in PIG 3, cool ed gas,

which is supplied §hREVENSe uﬁ;flﬁ}é&iﬂnf 71 B V%Wfﬁhg%\ré 'ﬁ{hﬁh@dlsaﬁ}e& l%i@r?t

vent 50c of the positioning ate 50 1n FI nsi de t S

s R TOSBAE bR At o B e
e L o cRhey oo e oo LR | 1 FL SO

shaped cut away d&}art 6gaRgD(refer to FIG 17) is fornmed inside the
shaft part 28%eddart26BaseowlshapedsPenvadiaspn, far ¢ssepls tie sunppriv naadeod of
flange part 26a, 20 and a helical fluid path 26Qd is provided (in the
present ehbothedeing annd Shamdte)likedn FIR B, there aronasas whereing svbed, thie baseepart 261
cutaway part 26Rc; passes through the interior of the shaft part 26b;
and extends bf thendistimrgei lainpil] s meduntedeo fhle anaatinpdppafn 31 6n FIGR3 ek @este
part 26f. One end of the fluid path 26Qd comuni cates with an opening

Q. which i sidinevisd e irfink fcsmafiaasplied td e pebal kuPRED6RR, foReltdifple
vicinity of the flange part 26a (via the cuPavvay part 2 BRc), and

t he ot her en : feeyi d 0. ' Wi '

that 1o 47 el s, L PR e iR O Rmbay oL ROl
shown in FIG 16( ichy i cross sectd.gnal vi.ew taken gl ang the .
CClinein FIG %Pﬁm‘“{’% Pichmge %ﬁ%ﬁ;@&ﬁg?&) s e fe disadke e
st sar 18 56eR8H et R B 5nR Bk St ab St o | e
apparatus 31 in FIG 3, 5 cooled _gas, which is supplied fromthe
ventil ating Bigsaragases whergin the configurefionpd thegpruntisgapparatusidé imBEF. Bicambag
plate 50 in FIG 3, flows to the recessed part 26f side via the

openi ng Q, teducelllimpide.pat h 26Qd i nside the shaft part 26b, and the.
opening @, and thereby the discharge lanp 1Qis cooled efficiently.
Further nore,; when Nexnuheditdhaies (ot EL DFE PA) diff6@ fRin thb Qischzsah €B in
lanp 1Qin 10 FIG 15(D), for exanple, as shown in FIG 17, a

cylindrical puexi]B3vhRaBecRAldy RaS6c MIBHRid I HR&IGRBNé 18k ﬂ&‘gggaeﬁgam;d -

indthﬁ vicinity of its upper end, is nated to the outer s]thr
A S g R R T R E R S S

are fonned | 96}&({, %vh?clﬁth%{re 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



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 exanple, the base parts, 26R, 26S nay be wel ded
toget her. Furthernore, the fixing net hod®¥ t her ef or may i ncl ude

screw ng an ' he.fluid path 26 may, be
formed on agpﬁ%ﬁ%?(aeéne%ﬂa g@%&%ﬂsﬁ% éﬁaﬁ%?’ }ngll'u;f/i 6 &'ﬁ@ooﬁ’ gP f‘%&’?“ﬁh

I nstead of on,.t outer side surface of the base part 26Q 20Next,

t he di schar g‘ghlfﬂﬁﬁcf’mg “érﬁﬁﬁgg' a base part 26AA, in FIG 18(A)
differs fromthe ﬁmft part 26b of the di schar%g lamp 1A in FIG 11gA)
inthat it is proviefbdhsfichagabopolN IS 13A) diffstsdiom the disebargclemp d B in
sectional shapes in the directions that are orthogonal to the

| ongi t udi nal F1§ 4B} ingthat thigeréiked pasis 26kl 263, A6HS) 4@ prlo8ided in the pértibn at the tip
portion 26bl, which serves as the mating part and is shorter in the

| ongi t udishal patti ofelod shafi pa% 26thefe basepat2ON therof thafibuiged bpthk Hig anasgAa
columar rod part 26b2, which extends from 48 the |ower part of the

shaft porti omd2@Dlikein FIG.S. SMRtdusdling MRbEAixiB@hins 38850 il FIB. Qugtt ALThRE
(external shape in the directions that are orthogonal to the

| ongi t udi nal i [ FoLS : :

26bl, are f opra?r% g Gllﬁ?fﬁ-bt@ﬂ% ’%gg”ré“’%@r‘? [ﬁgeIGI h%l%m%}eg?@ cﬁ%ﬁ%@&%ﬁ%& %%?Efthe
5The rod par}: ' : L.t he | ongi i na 3 0 . t.han the
shaft porti o@%gcﬁgﬁglgﬁi!ﬁ%ﬁ‘ﬁ#&%%,m né%‘?ﬂ"‘éf:ﬂruégﬁit"é’ @thiﬂﬁget han

t hat of the shaf: orti 26Db. -Consequent I'y, when the base part -
26AA 1 s moureBa Nsah e BAGAE Hebly b dhemoiung sppwabisals. I e cownibe bbie
is disposed so that it oppogses the rod part 26bl in the vici nitly of
t he shaf}0 poieri26N capibe made lighter than fassnopleghe disehargeilangp b i BIG) 1I®hi ch
I's supplied from 10 the ventilating apparatus 71 in FIG 9 to the

vent 50c of the pdfirtovenitmeydighsrge ldnd 1M nFFIG 18B) diforssramotht dizclsige lamp
of the rod part -26b2, which functions as a cooling part. Furthernore,
the gas thatlAm HGpHI(Apth thatowith the exeptioDOtnuideans rémgixmaﬁéaa}ﬁ&uudmg
portion 2661 side of the rod part 26b2 to the small dianeter part

26k. When t handbes Ry Gefabadiindhat Patk DEb ,Qfaeﬁaﬁé‘fa;%rﬁféﬁ@ﬂlkﬁﬁf‘fs alrSocliel phied

to the nount’ing apparatus 31, the position of
26m. As shown in FIG 16{A), which is a cross sectional view taken along the A-A line -

-

15 inFIG 16(B), groove parts are formed between the protruding parts 261 of the shaft 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



15 vent 50c should be adjusted in advance so that it opposes the rod
part 26b2. . Furthernore, in the present enbodinent, the gas that is
supplied fromthe vent 50c.can cool thezéhaft portion 26bl via the
rod part 26b2 even though it does not ditectly contact the shalt

portion 26blyf{arps KBk %slzi?@l g{e &Eég%lt(e%@{)aaﬂfeﬁ@aﬂ t%'pfisﬁiatﬂ?@ﬂ{gwggm@g g%e

of the discharge |anp | a resu

base part 2 ' I i ted.to,the. poyntin
appar ot us 3005e pp26h O BRARUES AT, Bk e 8RB g il e s
di scharge | MA and the cool.ed gas ool | ng rredi um ich,is kB
Suppl ed t r ARREneech BRvhieR et p BRShah ot preeb e omaiunal isson
of the positioning plate 50 in FIG 3, is blown to the surface of the
rod part 2602 a5FPeKigehHs theprgsentzabadimeni isdhymed) pethatesch pug: comenuicstss
and, in turn, the discharge lanp MA are efficiently cooled. 49

Fur t her nér e, wilsthe leuteawvap parhi2(Res pasges throaghitie interion of die sicifiepag 6bpayd ekidfds

in FIG 18(B), the helical groove part 26Ad may be fornmed in the

surface of tfin tediange par®Tiadcltevavpat 2SPeafiic BedsiedPak 2611 h Eachys thé Hsid
surface area of the rod part 26b2 that contacts the gas increases,

whi ch i ncr eqmefs 76Pe cothfiek: aafop&Rl PTal BErhAsGRW; |t BB
base part ZQSXA of FIcG iiS(A), c'Phe rod Sart 26b2 a?ﬁﬁlttghbgﬁ?n% I iZE%tagc}

pan 26f may 8 | ; Lthikan, At
e obei ous. (RaPeAEEE i binhieaa TR e LRt par es iR O 08
shaft part 26b. as i i,m,Fl G 11(A) - (D),. Fl 12(A) - (D), .. FL.G
Tacn) - (5. anavn FRPTEPRR et Sefsh ibrnl i KR iser 8 ar
26b2. 10The di scharge.lanps | AA_|AB in FIG 18(A)-(B) can be .
efficienty 136‘3] ﬂ’& l’gﬁﬁi’lﬁ ﬁﬁ’d’s’*ﬁﬁﬁéi’d s dippsed aloss thesubyigntialividsaticahe r od
part 26b2, even if the grooves are not formed in the portion (shaft
portion 26bxjrcuntrensapte wpaitpartiébef thedase pagt 26Be nden result, ofhen e base part
nount i ng apparatus 31. Next, the discharge lanp 1 and the discharge
| anmps 1A- 1Q 26Radfithei dischirge RympllP i hiGnted - th&moantthgfabfarit8s 3 @ FEcH) csoled
di scharge |l anp that can be said to conprise: the _

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



gl ass tube 25 (or 25A) that forns the light emtting part; and the
base nenber 26 (or 26A-26Q that couples with the gl ass tube;
wherein, in sequence in the direction away fromthe glass tube al ong
a first axis that is parallel to one of 4The | ongi tudi nal direction L

(first direct) i - nge a {.or.
2600y ¢ hat - TRL R p S0 AR IRE TR RRR AP AR, Ol RVBTA RS 1P Syt
centered on the first axis, and has_,a i us i reater_ than or
equal to a f&¥8ef SFWEIISW?VREE‘%?“ Afne g}eg’é? eﬁ'aélgﬁz%bitﬂ%%ﬁm 8@36935‘&@
such that it is cjrcunscribed hy a columar shape, which is centered
on the firstareddsheinterigpat the 2k af (s bese past 26Qat Ap ¢ reswl) whan therkase
the first radius R. Furthernore, the discharge |lanp can be said to
conprise: a BeA6R ofitbdischargp damp DG ks moratedita $heanmintipg apracatusi Xdh FH2 S, a
25 col umar shape, which is centered on the first axis and has a
third radi usooka)pas, iwbichiis suppliedsfiam itervehtilating dppases Indh FEHD usthBRent306
a portion to be urged (a portion that includes the pressed surface

269 (2619 and tdysitoliiy phidlss MEIGI 3 BewP &Y the Aldsded ptOIEE sREND tﬁé‘&:sﬁﬂ

like)) that has ‘a shape that includes a discoi dal® shape, which'is

sl Fre?dg EQ@?E’%"I s %@?5993‘%""&?@?#%%? 2 aﬁﬁ‘%‘?ﬁ“@%’é‘%‘?}jﬁ%ﬁ?ﬁ% s
R3; i ity 26
1 ui o pat hs Sebet YR SBREEU not "Cerves as asol | d body

structure, which %s f or incgeasi ng the surface area of the shaft part
26b that contact s TEHREeTRELe, Whetpanyiasturing (e hase part 26Q obhe discharge Jamp 1Q in
circunference or_in the vicinity of the shaft part 26b.. In this case,
t he shafi0 pdilE. 6B). dercexample; asrshown ineflGe | b asmlindticslosiligry basemart268, be
10 efficiently cool ed by supplying cooled gas (or-liquid) fromthe
venti | ati ng vppen thewpenitg Qi iFfoBned mhhovighity bfitsigiper éndgis afatddhe the outer
positioning plate 50 in FIG 3 to the circunference or the interior of

that solid siuffugiofla@ed shaped mhif badti BirtQ@RShat ifYRoviaed withashdRrt6RBIE
part 26a and the like as well as the portions to be urged have shapes

that includ j i : j

thel r out er it B Ay P OR Ry AT fE RSOt Wiblelth Bovhel
hol i ncl ygdi | d t.he, |k )

P e e e A Rl e ROl % AR iy S 1B s

o Shape Iohartt U bHERE A b BFbnaR AR U a i aaPges PREORS ToRire
direction and that a external_shape ecéige (outer side surface) of the

shaft part 263 heweldgdipgathari plurtheimarpdbefigias metheds thesstor sraytinsinde

col umar shape at a plurality of locations. In addition, the fact
t hat the solstgwingasdibandingnl ar ges the area of the surface of the
shaft part .26b that contacts the air nmeans that that surface area is

| arger than the sFdehesmofeathe flafd fate2 60l magise forhalm anvitihe? Bidd @& fdch of the
radius R2. In that case, when that solid structure conprises the

Fact that ThSt G310 DTt et e e Al e NP OPE PSR 2B oo o

the shabjy part 26Qebhile RREACThplAR, Wtich TRE R Badeh2k 26RS, ULz A)E
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



51 surface area of the side surface of the shaft part 265 and the
surface areas of the inner surfaces of the fluid paths 26Pd, 26Qd is
greater than the surface area of the si q& surface of the col umar
shape, which has the radius P2. In addition, if the solid structure

|'s one wher ahfidhRPpdtibfihe MGG RBE B @E s&ﬁ?digxggﬂf%&tlﬁgah% ?%’a ﬂ{ﬁﬁ%‘@q |

i rregul ar shape-as”in the helical groove part

nurer ous or SEFRH s e ekl %%&%%?%ﬂh@ﬁ ne bt ¢l iiE
i . Ln additi | i '
1 ui o pat ns eler e Rt el e o, PR B B biRpHReRe B 365

as in the flyid paths 26Pd, 26Qd in FIG 15(c)-(u), then the 10

cont act sur fH¥Bugs E@MLAeen the shaft parts 26b of the base parts
26F, 26Q of the discharge lanps IP, 1Q and the cylindrical menber 52
of the ndunting afpearaknast 26b2 islofgetin tBe hapitbtinal directios &dhanttheshafipertion
parts 261', 26Q can thereby be held nore stably, and the discharge

| anps 1P, | Qébhand)dutenhed, inxuefaes dréatis greatey thah thatelitthd éaf poanIeBWN i N
FIG 15(C)-(D), the openings PI, P2 and the openings 15 & Q@
communi cat e wi th Cogseheitd, Widnlige %.gegm@?mas SRR eh AP ppafandshe

e

openings Pl, QL and openi ngs F2, are formed on the outer Si

L s e e
ool subst arft 8 Py pRBORAbRTte BRIPTEplefEad Gabiidnodunt phRR 3 sheblhom
of “the Hlc A Bt g Soimest ipdi o Bt il s ppaie Baiegt i Fhe

solid structure discussed above can be said to be a cooling part that
i s cont act edlaws te the suefegs afghaved pam26h, which gunsjionsmsiasodingiiarig part is
not limted to the solid structure and, as shown by the rod part 2652
in FIG 18( Aurthenire) dessgas nist issapplied ffonr the dentisObflowdframuaticsshaft bation 26b1
smal l er than that of the shaft portion 2651, which serves as the 25

mat i ng part,sided therod phe 36t @ et smalldinas pat bR C eWhebBe 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.



Furthernore, the discharge lanp 1 and the discharge lanps 1A-1Q in
FIG 2, FIGS. 11-16, and FIG . 18 are each provided with the gl ass
tube 25 (or 25A), which is fornmed so th it extends in the

| ongi tudi nal direction, and the base part” 26 (or 26A-26Q, one end

part of which is %Hﬁ £ )
on the 5 | ongitudina élﬁﬁéé%f%&ﬁﬁs%?3%%%%%@:?%%@&?@%2%%%%&%
that the fla rd :26; which | rovided to.the base rt .26

208 260, 1 o Fo A PlFTer i Ga oSainp b Brmbin B e Brce e toapan 25h2
ort hogonal to,the | itudinal_ diyection. In addition, the mating
ar t 96b. | s (Y s EPBBAEbn - ThEISPS: i B oo AP oHG o ceriE e
the base part 26 (or 26A-26Q (because the end part that is coupled
to the gl asska insecases, which ixrepsssdhapsferinftonling thebasppartPéABart, 10 t he
open end herein can be said to be the other end), and it can be said
that its Jexternal Iisthebese partt208.ALFEG i80M), tHeatd part2GhRtahd Genaiall dizmetee

| ongi tudinal direction is smaller than that of the flange part 26a.

Fur t her nor e, paktr26f ey pe derard weltltekafe diamdidte ext ernal shape of "the
flange part 26a in the direction that are orthogonal to the

| ongi tudi nal di r eg hdideSitGd aflﬁ«mu@&hat ?midtﬂaa¥ SIcRE 8dn RNARKePihdr R the

mating part 26b is also circular. 15In addition, the smal1l di anet
part 26K is j NS n gémi t ReN, end -of
t he base par%ﬁégé{lrggﬁndgﬁ cagngggslgé%gﬁhw P(%‘ S r}gﬁaﬁAmf %'}drﬁ(}ts
external sh IS5, shal ler. than that. of the jng part 26b in the

di rection t?@?ﬂ@xéﬁm}%’ﬁéﬂeﬁ af%%ftﬁ%lf?dipf‘ﬁml direction. In
addition,, the fi xg_ﬁ part 26h is provided between the flange part 26a
and the dpen end dhe tiehapisdampalAAIAB mRIG 18(AkB)ran ba pficiently coolediry

has a shape wherein its external shape is snmaller than that of the

fl ange part thepasshat iy blewe to the surfact of the fod paet 26h| everiif Sheegreavepare moR 6k
inthe direction that is orthogonal to the longitudinal direction. In
addi ti on, t Heroprddj detpootiongxipdisiortiondtp &) thatusates witththe afldeitd empmbensTiof
enbodi nent can be manufactured by: incorporating the exposure |ight
source, the thd mptitiatabpararapsi.cal system which conprises a plurality

of lenses and the like, 25 and a projection optical systemin an
ex plos ure apparat ufjeRRine diRfge R 1108 theOBichaRE Iafps 3A-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 254) that forms the light cmitting part; and the base. member 26 (or
26A-26Q) that couples with the giass 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



adj usting such; attaching the reticle stage, the wafer stage, and the
| i ke, each of which conprise nunerous machine parts, to the exposure
apparatus main body and then wiring and pi ping them and perform ng

an overall adjustnment (electrical adjustfrent, operation verification,

and the | i kegnalrihbh e tBRd ridius' 12, Qﬁ@% 6r8bA %%ﬁ%?@hﬂ tﬁﬁ‘é faBRdes the

projection 5 exposure apparatus In a cfean room

t enperat ure, } I I n he |4k |l ed. ..
pccording t PERE SIEEEXHBRR S el PR b BuedniB B R o B e
and nount t i schar | anp .from and. to the,qounting, apparat us, 31
(hol di ng ap%ﬁ?ﬂ?ﬁ%?ﬁ@ﬁﬁfgﬁn&d? %@F‘io $heps C%Feéﬁtifg‘io g‘ﬁ@%?&“ﬁéﬁ ng
l'i nk mechani sm 63 (sw tching mechani sm of the 10 nounting apparatus
31 rel easi ngha Pré'o'ﬁf('he@%’#‘ﬁ@{ﬂg‘%ﬂ‘ isesgnaber thaythe figst ragivaRreangd dargar opnithethisd )
thereof to the fixed part 26h (urged part) of the discharge |anp 1.

| n addi t iSon,radineRa] ivcditige thelase insmberdiab thepprarys pairt A6di(ok thecfhhid pathsBEPd,

nmounti ng apparatus 31 with a substantially constant pressing force -

wi thin the tZQgeindtiige) dueseies bhgsaliddody sthihe, WittE YortverédiRg the
swi tching |ink mechani sm 63 commenci ng the pressing by the fixing

ALY ! ! _ ! J o
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In addition, when cooling gas is supplied fromthe'v i ng

apparatus, th %e%kgﬁﬁ%ﬁgﬁlﬁﬁmggﬁ{ 5 i?ifb t he base part toward

the fixed par es | SSible to efficiently cool
the discharge | a .Wth.,a siapl chani,sm .| n.addij f.i on,

nm cr odevi ce, suc% Sacag%me%ﬁ%@e V‘é%r?’fihgrqlr?ﬁﬁtfcé#ﬁ‘ﬁ‘ég’wmﬁe
for exanple: a.st t designs the functjons_ and performance of the
m cr odevi ce;e@"‘%‘i‘@%"?ﬁgﬁwWﬁ%@@éﬁd&aﬁ@ﬂlqw&ﬁm@l@ veptilting eppatafies 71 in
desi gni ng ste&; a step that fabricates a substrate, which is the base
materi al of HHe9 theanehdbe vent§lsafthe positioning platef) in F8G thdhe dimuinfederse or
for exanple, a process that exposes the pattern of the reticle onto

t he subst r atthe ipiwaioe of thatchotibhetrdcnlee) by usi ng t he exposure apparatus of
t he enbodi nents di scussed above, 25 a process that devel ops the

exposed substr at eln fixkase, nfm&mtﬂmtangﬁlﬁmda%d 8 )lik@ ASwEll £9¥8E porfifns

t he devel oped substrate; a device assenbling step (including dicing,

bondi ng, and, BaakReheE RERS B5S BRdide Qﬁgcﬁ?alisgﬁngm%ﬁtt felst afpopi]og of M

the case in \(\/r\ich mcro devices are manufac d by neans o

SXpOSUI 91 sAPRALELHE: AHGOL Heditoch e dSeoRAPoER AR AR BRI (BB 3w
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



5 deV| ces such as semiconductor devices are manuf act ured through a
step 201 of designing the function and performance of a m cro device,
a step 202 of fabricating a mask (reticlsg) on the basis of the
designing step, a step 203 of fabricating a substrate that is a

devi ce base siEh&dr@ of tife SderfAofitiCIhbf i 2SRRI Sa R READT HRGnner
processes, such as a process of exposing a pattern on the mask onto a

substrate b I futﬁ“Fﬁg
af orenent i onée engg%&%%ﬁa%gﬁgg%g@p%@teve opl ng tﬁt‘gﬂgg(tgggtdgsurface

substrat e, [ ur4hg) and etching the

devel oped sggg% ﬁgﬁwga%g ﬂ@gﬁgggg%ﬁﬁé %?gp 205 (i ncluding processing
processes, such as a, dici process, a, bondi ng, process,,

packagi ng process @d‘t‘%’g%}?rf B&%‘B@E‘Fﬁ’ i5ypng pbsreine Owﬁerqﬁémgﬁé?"ée ofthe
l'i ght source a paratus of the present invention can also be 15

adapt ed Bo_ (shelt Bih e iee on igggbles e hkelisnlisrense part S4bin FIG. 2(A), the
st ep- and- r epeat prOjectlon exposure apparatus (such as a stepper) as
vel | as a stgvapdrs2E0d inthoveriigl dirptienindICyHEC)) anj the hivneroasgrosudisg
apparatus (such as a scanning stepper). In addition, the |ight source
appar at us Ofpaﬂh%mﬂn@ﬁ&nﬁ(ﬁ)wﬂﬂhmmtﬁmeaééa@ywaﬁ@ﬂm ed to the
exposure light source of a liquid imersion type exposure appar atus

as disclosed in, {PiddRiAMTHR soRFrdcRir@ bRt s Publ i€ BloviiRd i
W99/ 49504 and PCT Int ernati osn)al Pucbl i c(gtallS osn ﬁv%%gg% %Q%ZEWEdmme

2l S0 be aaapn et afE g 2@%?%?%%%%?3%ﬁ92€¢f 3600 G CRE By e
opt 1 cal B S EaRplIRISG a?%@a%f‘?%ﬁ?ﬂe&% Rr i EE R

exposure apparatuses. 25Furthernore, .the enbodi nents di scussed above
use a reti cldischargelappsiBrl& spddhe epingdrionh srember ofdhemeunting pprsertussiitin an
el ectronic mask nay be used instead wherein a transnmttance pattern
or a refl ectid@ eantberincréased, therhask trats 80P, 20Qahw thereby be held rarodtabily@nd the
pattern to be exposed, as disclosed in, for exanple, U S. Patent

6, 778, 257. |dischatge tarms 1 Pt IGecanytpeosléd meposficientyppar atus is not |imted
to a sem conductor 5 device fabrication exposure apparatus, but can

al so be adapt ed WigglditideQasshoR ROEIE E5(ERPDY, ﬂ‘le'-b%eﬂlﬂ@st}‘l' ) metpémngs
fabricating displays, such as I|qU|d crystal devices and pl asma

exposut aaphoy S erhaRSl S B 4R ol PEL DeDu Rt AfiePetpfhin”
wafor, Snﬂeiﬂ 935%%%? 25%%582?@% “f?fﬁ%tﬂ%eu%&%t ?%M%Etp?@%fﬁﬁéf‘%bm

exanpl e, nag) ng vices ( O_ Ds .m machbi nes
(i croel ect r 'SLF Bé‘?leF %‘cﬂfﬂil‘iﬁli‘aﬁaart 26b

rni crodevi ces, such as sem conduct or ‘devices, the present invention
can al so be cadbgweall diameter paxiidk ide, remsetivelyuSen fifs passidles coal substintiallyi t

pattern to, for exanple, a glass substrate or a silicon wafer in
order to fatih¢emirestafipagiR6d bfficiensy fremedhdffarge pgR6a toXipasessedapnadsat us,
an ELTV exposure apparatus, or the like.

20 Furtbermore, 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.



15For exanpl e, the shape of the pressed surface of the fixed part 26h
in FIG 13(A), (B), (C can be adapted to various other discharge

| anps. Thus, the present inventiog iIs not limted to the

enbodi ments di scussed above, and it is fider st ood that variations and
nodi fications may C 1 Fa Sih Ed d
scope of the inveg*t}‘?éeﬁ&&%(){h%gm\é\ﬁr\t%ﬁ%ﬁ??@?%ﬂgéﬁ%ﬁgﬁes %@?ﬁ
Appl i cation S 065 2, fi.led.on enber 0 s
2007- 006462,SF¢$1 Uyt RRd £ 18 ge pach Iﬁﬁﬂg?dz‘g"g‘%’f%%ﬁ%‘i‘%é 2 tosasa) whighig 1
2007, including the contents, of the ecificationsg, ,the scope of
patent cl ai rn?q%s@ ﬂ&ﬂ“a‘\ﬁx'f?&és,m OPﬁ@%&&ﬂﬁﬁcP%,m‘éﬁ’é baseRaFt 8 ek 442AQ).
this application by reference. | NDUSTRI AL APPLI CABI LI TY 25Accordi ng
to the |ightonsend pat efyptietnis gaupbed tpigp end pasteefithe glossiteliedd (o1 354)on the
possible to, 56 for exanple, nount the discharge lanp to the hol ding
appar at us ( riongituiingl dectariidn) Fedbaringreaitdan e smidsthatribe fange patt 262, wihick is
In addition, the discharge | anp can be cooled efficiently with a

si npl e mechanbvdad teklictasd ﬁmmeaﬁbezameqb,ris formek potdieely inghé disubmahaf
an exposure apparatus and the like. 57 CLANS 1. A discharge |anp that

conpri ses:  ardbRRgof® IRE 10ngRidihd WEci@n! | BNddRh [the Ading part 26b is provided

between the flange part 26a and the open end of the base part 26 (or 26A-26Q) (because
the end part that is coupled to the glass tube 25 (ox 25A) is defined as the one end part,

10 the open end herein can be said to be the other end), and it can be said that its extemal
shape in the direction that are orthogonal to the longitudinal direction i;s smaller than that
of the flange part 26a. Furthermore, in thp present embodiment, the external shape of
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 lIn 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 has a shape whetein its
external shape is smaller than that of the mating part 26b in the direction that is
orthogonal to the longitudinal direction. In addiﬁoﬁ, 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



5 part; and a base nenber that is coupled to the glass nenber;
wherein the discharge lanp is detachably held by a hol di ng nenber,
which is provided separately fromthe dggcharge | anmp, via the base
menber; and the base menber conpri ses: contact part that contacts

the hol di ng ﬁ]taa §r&cﬁ%§§ytﬁe{?wmr$£ Jhéﬁﬁgﬁé‘dﬁ‘ofﬁdhfbﬂ

part with respect 16 I ng me rection

cont act - par coBRE b AHechhe BoRt TRk B f%%ﬁqatra&p Rp R i 6, viring

a mating part that S Pl d ,bet ween cont t., and the ur ed
part and ¢ ndbd it HARESRPE P R (st alpudbe t
Is provided in the matlng part_and that, alaong wth the hoId| ng
menber . conserifieatos, WAdbiiion HEdFmTesHiaTeferabiato mIwEKEEe the grfiecsien
Vi Ci n|ty of the contact part to the urged part. 9.A discharge | anp
accor di ng t exphsurarpparatisdn &tleaOdndn whiphdhgrampersmrg tliestanlinesslews samd
part that is provided in the vicinity of an open end of the base
menber. 3. A thd Bledwas genntoliessh according to Claim 2, wherein the groove
part conmunicates with the recessed part.

According to the present invention, it is possible to easily remove and mount the

discharge lamp from and to the mounting apparatus 31 (holding apparatus) in a short -
period of time merely by the switching link mct:hanism 63 (switching mechanism) of the
‘1 0  mounting apparatus 31 releasing the pressing applied by the fixing arms (urging member)
thereof to the fixed part 26h (urged part) of the discharge lamp 1.  In addition, tlle
discharge lamp is easily pressed and fized to the mounting apparatus 31 twith a
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 addjtion, when cooling
gas is supplied from the ventilating apparatus, the gas flows along the surface t)f the base
part toward the ﬁxéd part 26h side, which makes it possible to efficiently cool the
discharge tamp 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



58 4. A discharge | anp according to Caim1, wherein t he urged

part conprises a stepped part that is provided in the vicinity of the
open end of the base nenber. 5 5. A disch %ge | anp according to Claim
4, wherein the stepped part conprises a |1 diameter part that has

" o ot ane. 1 Loty BhRub il b St dorhl i (Bhailh ¢l SEBl D
di scharge | anp. %c.cordoicg ﬁt)_oemgl ai.nns1 5,.. V\/ntergai n the mating part
and the smal P &%P&r %5 YOG ARNISREVBE SR 1 cul ar cross section t hat

is centered on an axjs that jis parallel to the first directjon; and
the diameter of the& BfeAst v 0 fepiqes pie spavuiciupedrbygnrpal the eresure
the mating Part. 15 7. A discharge |anp according to any one of

Clai ms 4 t hr aPRgreves acprding;te thesboverdsssribeg ambodiments, af shaven io &l wéerd on
with the stepped part. 8. A discharge |anp according to any one of

C ai s 1 §hr dexgées BnchvsesemicondiRton deviedsiaregnpaifdctudaf throagh a step 301 sfatesighing
the light emtting part with respect to the

the function and performance of a micro device, a step 202 of fabricating a mask (reticle)
on the basis of the designing step, a step 203 of fabricating a substrate that is a device

base material, a step 204 including substrate processing processes, such as a process of

exposing a pattern on the mask onto a substrate by means of the exposure apparatus EX

10 of the aforementioned embodiments, a process of developing the exposed substrate, and a

process of heating (curing) and eiching the developed substrate, a device assembly step
205 (including processing processes, such as a dicing process; a bonding process, and a
packaging processing), a.nd an {nspection step 206.
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



hol di ng menber in a direction that is orthogonal to the first
direction. 9. A discharge |lanp according to any one of Clains 1

t hrough 8, wherein the glass nenber corrpé'si ses a rod shaped part that
is coupled with the base 25 nenber; and ~-59 t he di ameter of the

mating part ﬁ&s&&'g&%ﬂyﬁ%&%&ma&a@&m lhm;m@beaﬁéa @&t@%&bﬁaﬁﬂ Spa”

10. A discharge |anp according to any one o al s roug

wherei n 5t he_qar i lcally formed ground an axi s in.the
first di rect?oﬁﬁw&gﬁak&’aﬁ02'82%!}35@3%%%%“&50{8%?%&@3 @ %Wo%lﬁgattgpf ai s
1 through 10, wherein at |east .one,pqsitioni part i rped on the
contact par tPaStFmttHEeB?‘%oé?‘daFﬁ S‘f‘%ﬁ?ﬁ?&%ﬁ%ﬂﬁéhﬁ%ﬁ?@h& ccor di ng
to daim1ll, wherein__, the positioning part is provided at a
position that cor Aeajbiiens thedynend eppnsiseiapparaibs (wmptlimitedto gsemigendigior i s
formed in the mating part. 13. A discharge |anmp according to any one
of Caine 1 deviced@jhication expesues appaiEtuschut eanlde tefadaped Widsly toenrposum
the first direction is greater than or equal to 1/5 and is | ess than

1/4 the overapphratuerigk is waéd fob &abeicampaisghrys, atah as liquidArghtes bvaceg and plagina
according to any one of Clains 1 through 13, wherein the surface area

Tenber 15 1 oan e R e e B e e oo P e
part. is used in the fabrication of thin film magnetic heads and that transfers a device pattemn
onto a ceramic wafer, and an exposure apparatus that is ﬁsed for fabricating, for example,
10  imagiog devices (CCDs), OLEDs, micromachines, MEMS (microelectromechanical
systems), and DNA chips. In addition to microdevices, such as sen.liconductor devices,
the present invention can also be adapted to an exposure apparatus that transfers a circuit
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 is 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,



15. A -di-éch-arge ia'rrp according to C ai m 14, wherein t he surface
area of the portion at which the mating part mates with the hol di ng
menber is-greater than tw ce that of thgggroove part provided in the
mating part. 60 16. A discharge | anp according to any one of
Cains 1 thrigtgample, molis ke discharge laki® thé BAIMAE Sfpat BRI H&Dadism
second base nenber, which is coupled to the ggggps mer atgl a )

poiition thahe I .1 hat 4 .
second base%nglr%]gr 4%%%?%2%%? h %%E%lﬁgﬁit{?@?ﬁﬁhg%gﬁﬁ v%?a%%gtch‘ggd

cooling 5 | I . L OLeri gl 10f ond mber. 17.
A di scharge é%ﬂtgﬁy%%@gfeﬁecgﬁé%%@ 1\?\#&? %?bﬁg%‘% exg&n%ge ‘3@55‘%}‘.’%‘3 0%
provided to the second base n‘? r is helically formed around the
axis in the aPing?s“fﬁaPB@F%ﬁ?J% IE%. A di scharge | anp according to
Claim 16 or 17, wherein t he base nmenber and the second base
member afe el ectric power receiving parts that correspond to
different polarities in order to receive the supply of electric power
for the lighting of the discharge | anp; and 15t he second base nenber
conprises a service receiving termnal to which both



el ectric power for lighting the discharge |anp and the cooling nedi um
are supplied. 19. A discharge |anp according to any one of Cains 16
t hrough 18, wherein the second base ne r and the base nenber
sandwi ch the gl ass nenber and 20 the secdnd base nenber is provided
on the opposite side of the glass nenber in the first direction with
respect to the base nenber. 20. A discharge lanp that conprises: a
gl ass nenber that forns a |ight enittkﬂ%ﬂggrt; a first base nenber
that is coupled to the glass nmenber; a second base nenber 25 that
is coupled to the glass nenber at a position that is separate from
the first base 61 nenber; wherein the discharge lamp is
detachabl y -hel d by a hol ding nmenber, which is provided separately
fromthe di dehar gé disgherge {amp thetcomprises: aelass masthorthat fovas 4 light emisting
menber conprises: 5a contact part that contacts the hol di ng nenber
and def i fes pahpandadiass mambér thatés dougled teethe plassrgempbear wheneia the discharge lamp
direction with respect to the holding nenber; a mating part that is
provi ded on i deachptplg heldodysi HdiGf mEBrOWREIS is PRrhidsl sbptrkthl9 o B discharge
direction with respect to the contact part and that mates with the

hol di ng mem&pp, vi@e base member; and
the base member comprises:

a confact part that contacts the holding member and defines a position
10 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

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



10a groove part that is provided in the mating part and that, al ong
wi th the hol ding nenber, constitutes a cooling nedium conduit; and
t he second base nenber conprises a cond:%it t hrough whi ch the cooling
medi um that cool s the second base menberSflows. 15 21. A di schar ge

I anp accordigng toA%%hﬁe?ﬁ]g?aPp%&%ﬁfngt%C%m 1t\§'/ﬁcrg§ﬁti ng part defines a

position of the Ii Ing par reéspect to the hol ding
menber in a direction that is orthogonal tq the fi.rst. directjon.,6 22. A
di scharge |anp acik{gruage}:}&a{t(go_xepgsreﬁ]aﬁgpm% PZ"I‘%‘W@%Y‘#%&%“M%ME

menber conprises a rod shaped part that is coupled with the first
base nmenber ;oPahepd of the basg Eiembeinet er of the mating part is
subsequently the sane as that of the rod shaped part. 62 the groove
part is helically formed around an axis in the first direction. 24. A
di scharge | anp according to any one of Cains 20 through 23, wheréin
at | east Sond. posi Aidisthage parnt accardingtor€hhird, wheeiaont act part of the

di scharge lanmp. 5 '

the stepped part comprises a small diameter part that has a cross sectional area
that is smaller than that of the meting part in a plane that is orthogonal to the first

direction.

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



25. A discharge |anp according to C aim 24, wherein t he
positioning part is provided at a position that corresponds to the
position at which the groove part is forEed in the mating part. 10
26. A di scharge | anp according to any ond’of dainms 20 t hrough 25,

G Tecti on i s or ealeroppd ek bRY RSN B e ur el Miflrot

overal | Ien%h%ﬁf he di scharge | anp. 27. A discharge | anp according
to any one 0 20 through 26, wherein 15the surface area of the
portion at which the mating part nmates with the hol ding nmenber is
greater than that of the groove part provided in the nati ng part 28.
A di scharge | arrp according to Claim27, wherein

surface aredlof tAdliysh fr‘rg@gﬁlpeﬁcc‘wﬁmgﬁp Wé)nﬁﬁfChgnbh&tough@e@hwmh t he
hol di ng 20 nenber is greater than tw ce that of the groove part

provi ded5i n the nticigngpvpanat is 2calli fomedhazuge ab axipirethe firstdingtitm  any
one of Clains 20 through 28, wherein the second base nenber is
provided with a conduit through which the cooling mediumflows. 63
30. A discharge l.anp according to Claim 29, wherein

il A discharge lamp according to any one of Claims 1 through 10, wherein at least

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 first base nenber, the light enmitting part, ‘and the second base
menber are disposed in the first direction; and - t he conduit
provided to the second base nenber is helically formed around the
Saxis in the first direction. 31. ‘A discharge |anp according to any

one of d ai mg, 20 miggﬁg%e%p é(gg&.gﬁ,\!%g? bllPorle! Jf BHaif@F Fhr m%%gﬁé;- t he

second base nenber are €l ectric po recei vi ng t hat

clectrio 10 power SRR ebRfsth BhETbeielnthE Vil il

second base nber .conpri ses eryice recejvi erm nal to which
bot h el ect r i &35 GHEPeE %‘PH"P‘&H’Pﬁﬂﬁlﬁ#}ﬁ?‘%‘?&ﬁl&%@?ﬁl&ﬁ?ﬁ%ﬁm etdool i ng
medi um are suppl i ed. 32. A discharge |anp that emts |ight by

el ectric di schar géesesonddasemenber isprowdedwish &@@P’é@-ﬂ@é’ﬂu@hﬁgﬁ cepling
spaced apart from one another, conprising: a first base nenber that

i s connect ednedium flows to e inttrior of thdegcond Hase neehend base nenber that is
connected to the second el ectrode; wherein a first conduit,

t hrough which a cooling nediumthat cools the first base nenber

flows, is formed in the first base nenber; and 20a second conduit,

through whi ciy, a caoliichareBRetigui-sdiak 16 0Rks 16Neheggond base menber
flows, is fornmed in the second base nenber. 33. A discharge | anmp

according to O ai Rg.32niWGH6EEH to the second base member is helically formed around the

axis in the first direction.

10
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



the first base nenber, the first electrode, the second el ectrode, and
t he second 25 base nenber are disposed along a single axis; and 64
the first conduit and the second conduit.are helically formed around
the single axis. 34. A discharge |lanp according to Claim 32, wherein
Sthe second hRpBerIBRIn CONPri ses a service receiving termnal to

whi ch the cooling nediumthat cools the second base nenber and

el ectric power for @hﬁ&fafrﬁf): iu%ﬁ%%ﬁ %l ﬂe?d %“fo&lhiﬁg mv\gl%ah&hlch% provided,

sour ce appar at us t at co

that 15 coupranty vt Bedunge fltn Sk 0PwEF e ”SpSaPZfﬁs”em”E.eLh

conprises a holdin er that holds the discharge | anp via the base
menber; wherein tﬁ'g ﬁ&"gas P* SOFPRsEonst i t ut es the di scharge | anp
conprises; a contact part that contacts the hol ding nenber and
defines a5 position 15 of cenect ppug ket eoniactsithehqlding member and slpfires thecpositien
hol ding nmenber in a first direction; an urged part, which is urged by
a pressing foftbelightzmigine parein a first (ﬁmnﬂicamiit}paspectu) thdielding siemerrenber
in the first direction;

a mating part that is provided on the opposite side of the glass member

in the ﬁxst. direction with respect to the contact part and that mates with the holding
member; and
10 a groove part that is provided in the mating part aud that, along With‘the
holding member, constitutes a cooling medium conduit; and
the second base member coﬁlprises 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



a mating part that is provided between the contact part and the urged
part and that mates with the holdi ng nenber; and 20a groove part that
is provided in the mating part and that,.,al ong with the hol di ng
menber, constitutes a cooling mediumconduit that extends fromthe

vicinity of the ceagedveRpattls KebicAllyforhdroRadlah axidfotht Hes: ARbGioRg
apparatus conprises: the hol ding nmenber; 25an urging nmenber that

urges the urged part with the pressing force; 65 a
swi t chi ng nechani smthat sw tches between pressing the contact part

to the hol diqag ne r.qin er . sin h .
pressi ng; an:%' Rofcnlie Lﬂ% #ﬁ%}dlﬁl " uﬁatgp(f“)? °§§§%’P§#‘S§“‘E‘W§tﬁs‘” PP es
the cooling nediu which is. for cooling the base nenbe 0. .the
conduit via the gf %o'b%?qs.%m@’@.g Pﬂ?gﬂﬁ%@%ﬁ%ﬁ&?%?ﬁ@%‘i‘%ﬁ%ﬂﬁo
Cl aim 35, wherein the urged part of the discharge | anmp

conpri se? a stepped part wherein at |east part of the urging nmenber
is inserted when the urging menber presses the contact part to the
hol di ng nmem®& . 3A dighhigg lmpsasoerdingap Slaim2dswierdor ding to d ai m 35 or
36, wherein the groove part provided in the base nenber is
helically fornmed dequositioning dxt i pravidddet & bésifionthite6irePBads to the position at

which the groove part is formed in the mating part.

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



15 38. A light source apparatus according to any one of Clains 35
through 37, wherein at |east one positioning part is formed on the
contact part of the discharge |anp; and 3 at | east one protruding
part that engages with the at | east one positioning part is formed on

~ the hol di ng 3enben déchhipe 1y dbading APelfh 89 wikleis 9, A | 1 ght source
apparatus according to any one of ains 35 through 37, wherein the

ing t of Caim erein t
i scharge | amp: b DisWsd¥iEpbor s RUTERGR b P BEenBRAt nilit B

at | east onegprotr.udi rt,.engage at a position at which the nedium
suppl y appardé{f’ﬁgﬁdﬂgmtrﬁ@tpﬁﬁgﬁtb@e%ﬁrt are in communication in a state
wherein the discharge |a I, unted tqQ the hol ding apparatus. 5
40. A |ight sour ce%ﬁﬁ%‘i@%gwg‘ﬁg@ﬂ%ﬁ s¢epnd bagy membesds he&ﬁ@@'épﬂﬂqdf?éound the
hol di ng apparatus conprises: an elastic nmenber,

axis in the first direction.

31. A discharge lamp according to any one of Claims 20 through 30, wherein
the first base member and the sccpnd base member are electric power receiving
terminals that correspond to different polarities in order to receive the supply of el;:ctric
10 " power for the 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 noving el enent, which conprises a tapered surface that is inclined
with respect to the first direction, that noves in the first
direction by the elastic force of 10 the,elastic nenber; and

an arm nmenber that contacts the tapered surface and converts the

moverment of the mimeg ceh@IERY the'sebdd@ chhdidtardhdiRaly fg%}géc?ﬁ%\a%mgsle as

toward the stepped part in an insertion direction, at serve
the urging er, wherein at least one part is inserted in the

st epped part. 15 41. A light source apparatus according to C ai m 40,
wherein t he noving el ement conprises a cylindrical nenber,

which is disposed so that it surrounds at |east part of the base
menber of the discharge | ;and, ) a plurality of the arm
menbers is 45posédgsgg@ﬁﬁgg%ppr‘?éc%g’é‘ét%ﬁﬁ’éf”ﬂé’(he%n substantially

equi angul ar intervals. 42. A light source apparatus according to

Cl ai'm 408r 41, whiespgend haseapgraben comprissehsanviemessiving tennisiatiorvghich the
apparatus conprises: a |ever nenber, which is rotatably disposed; and
25a | i nk nechalingsneditma thatcacdstht hesondbdsa meaibenmdteldctrictioevef for slkectric
direction in 67 accordance with a rotational angle of the |ever
nmenber. 43. dschirgbire S@Mplied appar atus according to any one of COains
35 through 42, wherein the discharge |anp conprises a second base
menber that is coupled to the glass 5 nenber at a position that is
different fromthe base nenber; and a conduit-is provided .

nrouah o £ ighl kTl R SRS, LS s
wher ei n 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;



10t he base nenber, the light emtting part, and the second base
menber are disposed in the first direction; and t he second base
menber conprises a conduit that is helicglly forned around the axis
inthe first direction. 15 45. A light soUfce apparatus according to

C aim 43 or 44, wherein atsbﬂcﬁﬁgﬁegﬁem% RORHes g&%é%gxg&g%et@ﬁ%a%{epm

receiving termnal to which bo e cooling medr um

paower for |i J i . e S Ii.eg 46. A | ight source
appar at us acEnPRAGRERIBE %{he‘q?fé”@t%afﬁﬁéﬂ B bpeiiecy ﬂgf

engagi ng with the servi SRR PRl POPRFF st supalisy o coolingmedi whigh is
t ubul ar cabl thalt is forned frorr‘ha conductor that conducts electric
pover and guf¥&8ling CRASE PRELRR I ?rf‘t”é‘“#ﬁ@t%“eﬁfw‘@d’aﬁuppl y termnal.
68 47. A discharge |anp that conprises: a glass nenber that forns a
light enmi®ting part; and a base menmber that conprises: a contact part
that is coupled to a first direction side of the glass nenber and

that extends36.n a AHghtsdurde sppetansnctdidihg tsClain B)ghein t o the first
direction; an urged part that is urged by a force in the first

direction; a mati nfe Waed plt 6B dischaide WS QFRREVERE LD Bart QRLBG iy RAL
and the urged part; and a groove part that i's provided in the mating
part, wherei Bart of the urging member is inserted when the 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



t he base nmenber defines a position of the light emtting part in the
first direction by contacting the contact part by the application of
a force that is urged upon the urged paréﬁin the first direction as
well as a position in a direction that is orthogonal to the first 10

direction by mati nfe yylédt Méfpoﬁﬁﬁbﬁiﬂggﬂﬁﬁﬁd’m@ﬂ%aﬁta&heg)?oatﬁ\?g% &ﬁ%fteﬁgage ata

hol di ng apparatus that supplies a cooling nediumt aned

bet th ol . i.sch .|

accor ai ng 1+ ol A B et b AR AL e et pe WS AhGur R
[ t d t.. wherei t | t f.th [ mb

o I nserted Dt PREPHPRE o Snn s SRR be Rolimgaopaing 111 ot

direction. 49. A discharge lanp according to Caim47 or 48, wherein
20t he groove part is helically formed around an axis in the first
direction, 50. A discharge |anp according to any one of Cains 47

t hrough 49, ther eihlighieowentrpatatys asqordiogiorGlsios3awhereist one
positioning part that engages with at |east one protrudi ng part
fornmed On the hol dhelgpldimgbpperatusGOnipiised: di scharge | anp according to

Cl ai m 50, wherein " the position of the positioning part is set
in accordance with the positicafenider:Whi ch the hol di ng nmenber supplies
the cooling medium 5 52. A discharge | anp according to any one of

G ainms 47 through 51, Wae{Rirg element wﬂéﬁ%oﬂlbﬁ&gﬁﬁgﬁréd%ﬂ%&ﬁgmgi?‘?lﬁlea

second base. menber, which is provided at a position t erent

fromt h? POSith Alip&t to'¥BL Bl SP& DA HRVESH tSsr RSy B0 Sastic 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; and

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



a conduit through which the cooling nmediumflows is provided inside
t he second base nmenber. 10 53. A discharge |anp according to Claim
52, wherein t he base nenber, the ight emtting part, and the
second base nenber are disposed in the first direction; and

the second hasediReteh aGoEEMtal alphSofdhdigldrg@mbzhape around the axis in
the first 15direction, 54. A discharge |anp according to Caimb52 or

53, wherein the second base nenber conprises a service receivVving
termnal to which both the cooling nmediumand el ectric power for

l'i ghting the.disc I re supplied. 20 55 . An osut e .
appar at us t%gt exg"g@{sssog?c g%? saégtﬁs %él?f&g"%&%f’%‘g}?so {ajrs Sgﬁg‘?"rg&t‘@’ Wherein
usi ng exposure |light, generated by .,a |ight source apparatus, wherein
a light source ap Fﬁﬁ@gﬁﬁwﬁawﬁgsws dgﬁ?@r'&ﬂmb@ g canpleddp dsglasa o
is used as the |ight source apparatus. 70 56. A nethod of

manuf act 8r i AepnEbep la) Rogition thakis 8 fepppthe hesganamhenand | i ght generat ed

by a discharge between two el ectrodes of a discharge lanp is used to
expose a phot osenstetidui isprbvitedtheongh twhich thatcobngmedionymussss aghe interior of

the second base member.

44, A light source apparatus according to Claim 43, wherein
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



mounting the discharge anp to a hol di ng apparatus, which is for
hol ding the 5 discharge lanp, via a first base nenber that is
provided so that it corresponds to one the two el ectrodes of the
di scharge | anp; connecting a service cable to a second base
menber that 475 pr awligeskes DindphBit coinpSQE! LEARAMEHeP B @ﬂgm%ﬂ%g ode
of the discharge | anp; and cooling the first baSe nenber
of the mountgg. [ : St i |
;0303 A6 b Tt cBrmfrishl: SniBEYRl e H:oMER o] SAPURL S

to the hol di'ng appar at us. urtng a projection

exposure ap hng t .m 56, further conmprjsing: unt,i ng
t he di schar %gfc%gan%;ﬁﬁffgﬁ{ﬁg%?%“ﬁ‘g‘“ ggtfﬁ%f]‘g g ﬁéeéoflfr?l&cﬁﬁré lﬁﬁﬁg‘%ﬁggﬁﬁoﬁﬁ
openi ng that, is.provided tp the hol di apparatus,. -, urging with
2 hol di ng f dPSelisptiam, @ yrapdpartiBards wgs By o K ins et Gesetiorea mafivg et
hol di ng apparatus, in order to hold the discharge |anp; and formng a
cool i ng AeditiphicRravided bebwesndbncontast past aad il wpeskpass and agrooverpartithatés 20
base nenber; wherein, the cooling includes supplying the cooling

medi um t o t heovidadduihe 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 urged
part in the first direction as well as a positionin a dimc;ion that is orthogonal to the first
10 direction by mating with the mating part, and can be held by a holding apparatus that

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



Claimb56 or 57, 25 further conprising: 71 cooling the second
base nenber, to which the service cableds connected, with the
cooling nmediumthat is supplied via the Service cable. 59.A discharge
| anp, conprising: ASfscBh@s BmipRdtbating RAC1alR 50BwiRdih ght enitting part;
and a base nenber that is coupled to the glass nenber; wherein the

di scharge lanp is SE0ARBF e D& ' A ol ol g I

provi ded separ at elﬂf}%ftorom-t eegféé&ng?éﬁnpg%g?{%?@?ﬁg tg\slé@é@élr%%ra? and
t he base ne Iy ; ntact part that contacts the hol ding
member and %ﬁ#hngg@dgggﬁﬁ%%eg&ﬁﬁﬁw cf‘?c@ﬂ? “&h\“f“fi ng part wth respect
to the holding nmenber in a first direction; an urged part, which is
urged by a pressing force That presses the contact part to the

hol ding nenber in the first direction; . a mating part
that is proilded PHekiscbese lamp asenrdias fo Purane af Blaime4 Tthepugh 35 whergin and
that nmates with the hol ding nenber; and a fluid path

t hat conprises a thedischayzedadipienmprises aisecont haseingengren witddhds hevidedat £ he
vicinity of the contact part and the urged.part so that it passes
t hrough t he positien that is dfferdne frofit the positimtat which the base member is provided; and
a conduit through which the cooling medium flows is provided inside thé 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



20 60. A discharge |anp according to Caim59, wherein a groove
part is forned on an outer side surface of the mating part in the
vicinity of the contact part; and an ope#i ng, which conmmunicates with
the fluid path, is provided to the groove part. 72 61. A discharge

| anp accordi i@ to ALmeihed 59mamfectering a projectionsex pasueripparatusiiherein light
communi cates with the fluid path, is provided to the outer side

surface of t fehermdd byor dievhhepk Betiwaen thioCdldbirbiesQff a%@h&ﬁéﬂ\lﬁgﬁs 224 to expose a
62. A di scharge | anp according to any one of Cainms 59 through 61,

wherein the bRBsi PR dubitid A A0 cOMpfi®td-ng a first menber,
wherein the Tluid path is forrredgﬁ i’tcs lcj)ut%edr side surface, to a

membor. 10 63, A |1 BEeag e aikchalfd jopla SEEARD BRERTL ARG B bifinegh

| anp accogdi pg,to any one of O ains,59 throu 2; and a hol di ng

appar at usf'r t h%‘?“@%%%ﬁ#&é’éa & ﬁ’@t base H’ieﬁ'ae‘}%%%l’mgﬂﬁ‘&%?tdgcwg’% slorar gb |

| anp via the base nenber; %\hgrehl n the hol ding apparatus conpri ses:
electrodes of the disc

the two. arge lamp;

connecting a service cable to a second base member that is provided so that it
garresponds to the other electrode of the discharge lamp; and

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:



an urging nenber that urges the urged part with the pressing force;
and 15a nedi um supply apparatus that supplies a nmedium which is for
cooling the base nenber, to the fluid paggth. 64. A di scharge | anp,
conprising: a glass nmenber that fornms a light emtting part; and 20a
base nember that cenlipt s setand baseaneghlzs.go mbichdhe semtieeraable is connected, with
sequence in the direction away fromthe glass nmenber along a first
axi s that i sheaolihg skdium thathis supplicdi viethe isemice tdide.base menber

conpri ses: a contact part that has a shape that

i ncl udes a di scoi dal shape, which is centered on the first axis and
has a radius that is greater than or equal to a first radius; 25a

mat i ng part <ghat a*"@g’ )at it is circunscribed by a 73

col umar- shas}))'e, ?i?:%ﬁ?rgpggﬁfer S%)"E"the first axis and has a second
radius that is snmalder than.the first. radjus: a smal |

di anet er “part tha?gir?‘éssm%fngﬂgﬁ%ﬁ{@ﬁ i h@gpgﬁ’@&flumar shape, which
is centered on the first _axis and has third radius that is smaller-
than the second 52P&#imbesthatis coupledto eglwéﬁle@,%@@@i g that has a

shape that includes a discoidal shape, which is centered on the first
axi s and haghedischange W}h@ﬂﬁgﬁhﬂhb‘thcidsﬂwlm member, whish fs previdedsgparately
and | arger than the third radius; and t he base nenber has a
sol i d body dtomuht disehargehliamp, vis thebasei memeeasindg t he surface 10 area of
the mating part that contacts the air, at the outer circunference or
in the vicinity ofhetbh® m@hbed gorpises:

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



65. A discharge | anp according to C aim64, wherein t he
solid body structure has an irregular shape that is provided to the
outer 15 circunference of the mating parf2. 66. A discharge |anp
according to Claim64, wherein the solid body structure is a fluid
path that i Slpr oviddhshags janp acrerdingdo Rlptp aPswhepdine7. A di scharge | anp
according to Claim66, wherein an openi ng, which communi cat es
with the fluid pashopanng whichdommunicateswih theifbad satix, fismrevidéd tohke smdri ng
part in the vicinity of the contact part and in the vicinity of the

end part of sidesurfadei ofthepmatinggart idthe sivhdily of dRr®t@ct ragr t si de. 74

a gl ass nenber that conprises a light emtting pan and that is forned
so that it extends in a first direction; and a first base
menber, wherein one end part i's coupled to an end part of the glass

menber og thg fi ritdi&har@gla&@mcé&glﬁﬁé&%g{o@ie tfagggaﬂﬁs §é{hg@gg%§%ﬂ£§éﬂ96f

conpri ses: proj ec protr i’nan
orthogonal directpon, wiich.is @rthogonal. to.the first, direction; . .
a first shaft par Pl,e D8 R ?%Pﬁ%*f‘&g gg?qgeaeﬁfs{lrﬁgn 0 @&Wﬁﬁ%ﬁ’aﬂhﬁd
anot her end part, .of the fjrst_ base n&gﬁr t he ext ernal shape of
which is sndPiRsd I Haauterside suface f%g’?la absecpnimembar sp that the second

ort hogonal direction; a second shaft part, which is
provi ded betmaseher eonstashefisstmemberpart and the other end part of the
first base nmenber, 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
10 63. 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



15 other end part of the first base nmenber, the external shape of
which is smaller than that of the projecting part and | arger than-
that of the second shaft part in the ortMogonal direction; and

a cooling paroi t hat p ov1 ded to at | east part of an outer

ci rcunferent§ ‘Fm%%IS]FaA’Ee eh isicentered on thepstaxisapd bagapeeondiradius hagiasnaler
of contacting a cooling medium 20 69.A discharge |anp according to
C ai m 68, wh fm;thnﬁrstradms;he first shaft part is formed in the shape
of a colum that extends in the first direction. 75 the first
shaft part conprises twaspaldiemetsr parhiatchas € shapt tiabiapledesaf coliub siape
different fromone another in the orthogonal direction. 71. A

di schar ge | awhichixcefidicddnlle: ﬁb@dxi@ @ had W@ iR BA if dkader SRAhE sRARA

conprises: a first portion; and a second portion, the
external sshapgu@fapwhi ch is greater than that of the first portion in
the orthogonal dl rection. 10 72. A discharge |anp according to Claim

70, wherein an urged part that has a shape that includes a discoidal shape, which is
centered on the first axis and has a fourth radius that is smaller than the first radius and
larger than the third radius; and

the base member has a solid body structure, which is for hwreasihé 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:



the first shaft part conprises a first portion, the external shape of
which is forned circularly in the orthogonal direction, and a second
portion, which conprises the cooling par#d. 15 73. A di scharge | anp
according to Claim72, wherejin , in sequence fromthe one end
part to the other % SB‘&F‘@“ <COMPFisHs apighicerpitting dart eadibat is Swmed pethat it
projecting part; the first portion of the first shaft part; 20the
second portiwﬂéﬁﬂkﬂ@'ﬂdwﬁﬁmishadt part; the second shaft part; and
the third shaft part. 76 of the first shaft part in the orthogonal

direction. 75. A difssthasegeerhbanpwinednont eng pan istyipled & ©f co@lpai 0548 Blass
t hrough 74, wherein the third shaft part conprises a plurality o

prot rudi ng- pa&hber ofdYiref dinblicdside; phedkimudes in the orthogonal
direction. 76. A discharge |anp according to any one of Clains 68

t hrough %4, mheremﬂrgtq,aggyhg,qbét@ﬁlgﬂ rt conprises a surface that is
formed on the glass nenber side. 10 /7. A discharge | anp according to

G aim 76, wherein a projecting part that protrudes in an orthogonal direction, which is
orthogonal to the first direction:

a first shaft paxt, which is provided between the projecting part ami
another end 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



the surface of the prescribed shape is in a plane that is orthogonal
to the first direction. 78. A discharge |anp according to Cl aim 76,
wherein 15the surface of the prescribed Bhape is in a plane that is

inclined with resgﬁcﬁﬁt he plane that is orthogonal to the first
direction. 79.A dNSEFhINE PREGPTBRTES FHe RYYtieRs, Be yxiemel depagiof whiches:

t hrough 78, wherein . the cooling part conprises a groove
part that ex@iéigeest fowene peothrrdn tadrthegopalsigetio®) to the other end part
side of the first base nenber. 80.A discharge | anp according to daim
79, wherein the groove part is fornmed helically around an axis
that extends in the first direction. 77 81. A discharge |anp

accordi ng to7] ai mafgehay@qmi, Recolinto TO¥e M2 vhered fOrned in the first
direction. 82. A'discharge |lanp according to any one of Clains 68

t hrough 78, wher eitﬂeﬁkh&aﬁg&gﬁﬁkﬂp&%ﬁ has an irregular shape that is
the

provided to at |east part
a first portion; and

a.second portion, the external shape of which is greater than that of the

first portion in the orthogonal dixection.

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



outer circunferential Surface of the first shaft part. 83. A

di scharge | anp according to any one of Cains 68 through 82, wherein
the projecting part is annularly fornmed.76,0 84. A discharge |anp
accordi ng togéﬂé one qof C ainms 68 through 82, wherein the projecting
part conpri seitheipt shaflnartin dye ogbeganatgdirectiareh of which extends in the
first direction. 15 85. A di scharge |anp according to any one of

Cl ains 68 through 82, wherein the projecting part conprises a
plurality of grooves, each of which extends in the first direction.

86. A di schar@® | anpdiadmegedamy adcordiipyto @t off of Q&N B8 BRokdh T GhersH.

conprising: 20a second base nenber that, with respect to the first

base menber. i s prsvitadhdiodendRBAS ity UepBludiig pltasEn BEURRR | N

the first direction, and that, along with the first base ne

sandwi ches t henGia$sBerRSIonal UG the second base nenber
conprises a groove part that is formed in the first direction. 78
87. A discharge lanp according to C aim#68, conprising: t he

second base nenber that, with respect to the first base nenber, is
provi ded on e oppesi,te side of fhe glass er in the first
di recti on, a% t hat® S%EW P9GOTdS t AP oo @mﬁ%émueé@ﬁd\mﬁ@s t he
gl ass nenber; wherein, . -

. the third shaft part comprises a surface that is formed on the glass member 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



5t he second base nenber conprises a helical groove part that is
formed around the axis in the first direction. 88. A discharge |anp
according to Claim86 or 87, wherein the7second base nenber conprises
a cover that covers the groove part. 10 89. A discharge |anp,
conprising: 8l-gl ash disehsesrlamp gecordingiieo Glaim Wawhensint ti ng part; and a
base nenber that is coupled to the glass nenber; wherein

t he di scharge | anph¢ groavd partiafdrmedinkhe tsadibectibe t o and from a hol di ng
menber, 15 which is provided separately fromthe discharge | anp, via
t he base nenber, and the base nenber conprises: a contact part that
contacts the hol ding menber and defines a position of the |ight

em tting pargaw t hy iReReS! lahs adddRlid b Ghi Bnd B0 &ins 68 tﬁoﬁé}%ﬁéyhg‘rﬁn

di rection; an urged part, whi ChSI S urge

pressing drce. e A B ENIGH AT RS DR OR AT

in the first direction;

betveen the Go SetPaLl Pt AREARRG 2N that mates W th the

83. A discharge lamp according to any one of Claims 68 through 82, wherein
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



a cooling part that is provided between the contact part and the
urged part and that, along with the hol di ng nenber, constitutes a
cooling nedium conduit that 25 extends ffRomthe vicinity of the
contact part to the urged part. 79 90. A discharge |anp according
to d ai m 8987wher Aidischarge lampipscasdiap taglaim 68, comppsing&es a groove part
that is helically formed around the axis in the first direction. S
91. A discharge | tepecod basdinregnbentht, aittor&peato 06 firatbhase eiemtict) és provided
di scharge | anp conprises a second base nmenber, which is coupled to

the gl ass mepliesoppbsi®e sileif teqilask hrinbeSindlid firet dirtbtidy; @i thirpdloss with the

base nenber; and the second base nmenber is provided with a
condui t t hr g Rasthérhbel, iendAeteS B glfds FRABEWikRRS 92. A discharge
| anp according to Claim91, wherein the conduit that is

provi dedsto the s :@@? |.S: I.cal round .t he
axis in the fi rstﬁlg?érbgg?lﬁ%% g@ﬁl&&gﬂ[ g@%ﬂg%&eovﬁgan%ﬁ}a %?g%ﬂﬁqug%s:
a gl ass nenber thahﬁ];%r atélight emtting part; a first base nenber
that is coupt<t'iB Stgﬁgg “Yenber; and a second base menber that is

coupled to the glass nenber at a position that is different fromthat
of the first base nmenber; wherein

88.  Adischarge lamp according to Claim 86 or 87, wherein
the second base member comprises a cover that covers the 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.



20t he discharge lanp is attachable and detachable to and from a
hol di ng menber, which is provided separately fromthe di scharge | anp,
via the base nenber; the first base nenl¥®r conpri ses: a
contact part that contacts the hol ding nmenber and defines a position
of the light emtting part with respect to the holding nenber in a
first direction; 25a mating part that is provided on the opposite

si de of the . ass Andisdbarpe |8 acnortling té Ciadh 88) wikaeinon with respect to

t he base nenber and that mates with the hol ding nenber; and a cooling
medi um condui t t haife dosliggOet dotmipkiest adreuvg pait tiiat ishelitily dbied aRhe the agidd
S5t he second base menber conprises a conduit through which a cooling
medi um t hat jgaQd $stdi@eg@cond base nenber flows. 94. A discharge |anp
according to Cl aim 93, wherein the conduit that is
providedgo the first base nmenber is formed helically around 10 an
axis in the fast direction. 95. A discharge | anp according to Claim

93 or 94, WRErelN 4 ischarge lamp according o Claim 89 or 90, wherein

the discharge lamp comprises a second base member, which is coupled to the
glass member at a position that is different from that of the base member; and
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



the conduit that is provided to the second base nenber is forned
helically around the axis in the first direction. 15 96. A |light
source apparatus that conprises: a disclggrge |anp, which conprises a
gl ass nenber that forns a |ight emtting part and a base nenber that

i s coupl ed tig thefsidiepsiomwpithespechiodhabase mgmber aad that axates withihecholding
conprises a holding nmenber that holds the discharge |anp via the base
menber; whermémb&pande base nenber that constitutes the discharge |anp
conprises: a contact part that contacts the hol di ng nenber and
defines a position of theodlingkiedii ddnthiifthaeis torstinutddaldnigvith tHé hdlep ON
Wi th respect to the hol ding nenber; an urged part that
I's urged by rh&ﬁb&pgﬁact part with a pressing force that presses it to
the hol ding nmenber 1n the first direction; 25a defining part that is
provi ded pet ween m

e t ng . an and,t hat ..
defines & position osfe&?ﬁebg%%%?ﬁ%r%&?gﬁl%ggﬁa ‘@ﬁ%’f{’%‘@?@&f"%“i}gﬁ? Hm
hol di ng menb&ﬁ%r} inlé di re%1 ion that is orthogonal to the first
direction; e serpdPase member flows.or ovi ded bet ween the cont act
part and. the urged part and that, along with the hol di ng nenber,
constitutes a conduit, which extends from5 the vicinity of the

contact part to the urged part, for a cooling nedium and the holding
appar at us C(ﬁ‘ﬂpri s dedischarge lawp 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



t he hol di ng menber; an urging nenber that urges the urged part with
the pressing force; a switching nechanismthat sw tches between the
pressing and 10 rel easing the pressi ng Bl the urgi ng nenber of the

SRR RN JOE 0N FG T . 5
base menber, mgrgbérrilr? a%ﬁggi%;l tthat 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.



