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1 PLASVA SOURCE OF DI RECTED BEAMS AND APPLI CATI ON
THERECF TO M CROLI THOGRAPHY 1 Thi s present invention
concerns the generation of 5 radiation at a desired
wavel ength. More precisely, the invention concerns a
process for the generation in a given direction of
radi ation emssions in a desired range of

pnavehengirer Wieng riEhersatAPEOa&SS Abne ufeson -Tifeor TO
productlon of Tnitral radiatlon by a radiation 10

“source whose wavel en$ERECLACHRERSPHRe sai d desired
range, filtering of the said initial radiation, so
as to substantially elimnate the part of the initia
rarhbé i omrashese wavedengih | scaubshde the sajgheration of
desired range. The _invention al so concerns a
radiyeli @i 8h feABFATPAQYHESTRRITNS5 that can be used to
| TRoE0RRLSHERG PLACCSSyeaR M8 iR dnd 14 NOUARY o the
device Tncorporating such a generation device.
geneata eady ﬁan1a|gnvMﬂidunmmxmﬁesoﬁndadeatmes @ﬁm@héons in a

nentlon abo on-limting). exanple of
des%%%feﬁ%ﬂ?ﬁt? n"tha en@ %on‘g}é‘?ﬁi'f @%%ﬂer%ci Spf-ncludes:
radi ati gReat 2 Qesiibad yavehength rbﬂﬁgﬁggg ﬁﬂxeﬁnradlatlon
optical chain, for lithography applications on

Sph@?@s&ﬁsﬁﬁiW@Mﬁd@@@ﬁ@ﬁelnﬁﬁgdﬁ§ thehgsid d651red range

di agra cal |II strate ti.cal stem 10

t hat co é?sl%¥ e oIF%mnn&q%1%%%cﬁ%§¥%%um§5 50538 to
sg@ae&alttqrazan of1 fmdhatd ORhEN whdeshEed Heange; 1ofal radlatlon
wavel engths, - a |lens assenbly 11 which receives the
whagParbow .l eesiing o Pelrsie §oresatier deeiand pregesses

I tm(e. b in II|

fé%%%s?%%g%¥18#S£E85 %ncéﬁﬁg 2 nggng&i8 ﬁe?atlng device

that ecehvess t heefir azessed ¢mdi@at sabh @ommmpég@nwahewell ag a

| ens assenbly, and selectively allows to
lithography device incorporating such a generation device.

We are already familiar with processes and devices of the
type ment ioned above.

One (non-limiting) - example of ‘implementation thus
concerns the generatibn of radiation at a desired wavelength
intended for an optical chain, for lithography applications on
a photosenéitive substraﬁe. Figure 1 thus diagrammatically
illustrates an optical system 100, that consists of the
following in succegsion:

- & generator 10 of radiation in a desired range of
wavelengths, ‘

- a lens assembly 11 which receives the radiation
coming from the generator 10 and processes it (e.g. by
subjecting it to collimation and/or focussing cf its beams),

- a mask 12 which receives the processed radiaticn
coming from the lens assembly, and selectively allcocws to

pass only the beams arriving at the mask via a transmission



10

15

20

25

30

pass only the beans arriving at the mask via a
transnmission 2 pattern 120, 2with the renai nder of
the radi ati on being stopped by the mask. - a
substrate 13 which receives the beans that have been
transmtted by the mask, and whose surface exposed to
5 the radi ati on bears a photo-resistant or

photesensiti ve wiphodybé. JddiRaDede® e i ¥hBg Ahaldeion being
substrate react with the product and thus form on

PREPREFf R¥eBE ™HE substrate, a pattern that matches -
the tta@§n§§§%gﬂa@ tgerq% cﬂ¥h§e Vés 8 h%odeSIrggat have

range of wavel engt hs of e genera Can
baenlcmhasmbEtédcayedhd1Mdﬁkulim@.Wh@é@tsﬁﬂﬁhce exposed to
Eﬁectr in the extreme W(EUV) spectra. Note

at Tt ?ﬁ%“feiﬁmrﬁe EonkRREPORBFIStaRe tde tRAIGRosensitive
pESNcto refer to both the EUW beans and soft Xx-rays.
15 The EUV beans are associated with very short
\Na\'l‘eleen@t%hms (bessvun@n aioo ining: aafldmﬂrat*d?e afedert ofwidh the
f tens.of _.nns E exanpl e, where gpllcation

br 5FFes%%%d§hP8 a‘%ﬂ%el@ﬁbt%h%fSuf§a§enﬁ? Fhics. Splgstrate,  a

pat&@%@ﬂ&@ﬁ@oﬁétbﬂeﬂatﬁéC@féﬁs%@és1@H3§§Eﬁéﬁ@gﬁﬁpbﬂé mask.
Ellcatlons since in a correspondi ng 20 manner, the

ber dlesdiradn reypgehethemvs kpths off vy gemétator 10 can
i GORTELRAS, ARt 05 ol ovey e fgmation

ger quant|

in ohet betsame sVZeEUWI $§e@@ﬁgssary however to
associate radiation filtering resources with the
r aliPBBi &hGenet abbtsS 25Xtn fuet CPAVeBEiahalédsese fe term

“EURAMELCULRL 100 S0 AlLONardehEl L ey Whose Yayglengt h

isin range - the generator i fIC
raﬁhatEUﬁ beamee ok Emmqﬁﬂxﬂﬁﬁsmﬁﬂmevefypehobbwmeﬁelengths

addlhlon to the des re radlatlon such radi ati on
an 100 nm, he order’' of a few tens of nms for

(le
example, where an appllcatlon corresponds to a wavelength of
13.5 nm). This. is advantageous in particular for
photolithography' applications, ‘since in a corresponding
manner, the patterns drawn by the beams can be of very small
dimensions. In particular, this allows the formation of a
larger quantity of patterns on a substrate of the same size.

It is necessary.however to associate radiation filtering
resources with the radiation generator.

In fact in certain cases - in particular for radiation
generators whose wavelength 1is in the EUV range - the
generator includes a radiation source of the plasma source
Lype.

Now in addition to the desired radiation, such radiation
gources alsoc emit:

- radiation whose wavelengths do not correspond to the

_ desired range, and/or
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30 sources also enit: - radiation whose wavel engt hs

do not- correspond to the desjred range, and/or 3

solid debris resulting fromthe interaction between

the plasma and solid parts of the chanber in which

this plasma is |ocated (target, walls of the

chanber, etc.). In order to isolate, in the radiation

comng fromthe 5 source of the generator, only the

beams "t hE¢" 4 e9GPTASdESed 10favieic®n il 1Btemction between

Lher ef oL gndecessary: |9 g:ra?‘f'sdeof' Lt RSP OM CRRich this

downstream of the sourc e.g. ITmediately .

thdwsser eamioftatke doarget,i wadidenft ohavehdmexposimg, ) .

the mask . to debris._which could damage it). 10 In a

kn_(;%v% %gﬁgr,t%u&ﬁoflia!tteeri% Fg_?mﬁaccgsatﬁﬁ? ugemypg from the
souid | of YRE HEREQLLUR, Clnigl Aol wRlhd SHACEd IR o desired

beams according to their wavel ength. Such a
wavid ety ed t £ e ortheusf dumctieorssasya bandrpasse filtering

' 15 1t obviously_does. not pass on the , ,

re%éndd“lecgﬁgsr ab;%éjw SO wnPEh cah be THTRd B§-Phe immediately

dowsmtfeesm SOF tiaé bBarekemeit Srd-9Ccaled- @AW SLERANRS the mask
the filtering resources are not exposed to such

Lo s whiah #arididasmmagctidadlly allows filtering out
of e Ltte a.adi ation source that
i siﬁpa%|égFgﬁgrgéﬁgék'sg%ﬁ degF?g?rﬁﬂﬁbV%ﬁs?ﬁﬁges .1nclude a
muldrializgek: assioctat edwiM th sdeheatknewy eefflcgukat i@  beams
is that the debris emitted by the source can danmage

ACCORERT 61 T6F 1Th&MAlediat iy resour ces. 25 OF course

08 0 s DL RS AL I 58 oo
filtleer. probability that debris will damage the mirror

of Ittheglgviously does not pass on the undesirable debris
wﬁich can be emitted by the source, so that the elements
located downstream of the filtering resources are not exposed
to such debris. _

Such a solution actually allows filtering out of the
beams emitted by a radiation source that is liable to produce
such debris.

However one drawback associated with such a known
configuration is that the debris emitted by the source can
damage the mirror of the filtering resources.

Of course it would be possible to envisage distancing the

said filtering resources from the source, so as to reduce the

prcbability that debris will damage the mirror of these

filtering resources.

In this case however, there would be a significant

- reduction in the radiation stream recovered by the filtering

resources, thus adversely affecting the performance of the

whole optical system.



filtering resources. In this case however, there

woul d be a significant 30 reduction in the radiation

streamrecovered by the filtering resources, thus

adversely affecting the performance of the whole

optical system 4 It thergfore appears that the

known configurations for generating radiation at a

desi red wavel ength are associated with drawbacks

m@ n ggg%erggéat%on %%ur%$%|8 llabggo$ Qe 3l Earions for

ris n-par sadvant age concer ns ,

genefﬂnmngcambaaslom EM|ehdeherqﬁﬁwa“aiemQVElen@t$§ﬁdqﬂdteﬂnwith

drawbac EUMerqr 5 g'gi[qgghg@rgo r%f e]a%‘:z{}h\i%n‘:hg&er%eﬁ%lﬁet Qebris.

51 € '6ne around these awbac ccording
t@napbwtstuhspecth©$ ﬁhea@W%ﬁﬂﬁﬂe | FRrErRnon  appiéceti¢ns in

whlc£[§¥|g@glﬁﬁgngﬁ%ﬁénggﬁ &9§He£ﬁ§'éﬁ% akBza given

I rect iation in a eS|red range
ofmbediatearigt hst wher elmtelmél@al d9gskocess epableadese the get

arou@ﬁqgﬂ%%imgaﬁgaéfgtlal radiation by a radiation

ose wavel engths include the said desired
r ahgeerding do mg Lot st heswsaitd 9fnithe apreditad PpAnt 5@ adhere

is ptr%méggstaargfo%'e'sg elo-mMnat & dhig hesfs of theglayntlétllssmn
radi ati on “whose wavel ength is outside the sa

diregekimedf angdatéandiri pt fasiwf beingg OFff é’ét’@blefbéythsr where

the LidQducikng a,-gepg.ol led distribution of the
refraction i ndex of the beans in _ a control region

that is traléfsedI§uchEon ni Piral Nadiati oradsatios thy 2

r58 £alhvelyndef | efbstheheamryafs tNeciiet i@le said desired
radi ati on accordlng to their wavel ength, and to

T¥Eover the beans of a desired wavel ength,

characterizedtarihptos h@eSabdacontt @l edaiation, so as to
distribution of the refraction index of the beans is

SEbtigined | by COREPOFFi gt HeCehsPty 'difst HHbution afiation
wiRd RCEHQBShdH R ocutside the said desired range,

said filtration ©being effected by introducing a
controlled distribution of the refraction index of the beams in
a control region that is traversed by the initial radiation, so
as to selectively deflect the beams of the initial radiation
according to their wavelength, and to recover the beams of a
desired wavelength,.charécterized in that the said controlled
distribution of the refraction index of the beams is obtained
by controlling the density distribution of electrons in the
said contrdl region.

Preferred, though not limiting, embcediments of such a
process are as follows:
- the said control region may be located in a plasma,
- the said plasma containing the sald control region may
itself be ccontained in a chamber associated with the

sald radiation source,



said control region. Preferred, though not |imting,

enbodi nents of such a process are as follows: - the
said control region may be quated in a plasm, - the
said plasma containing the sald control region may

itself be contained in a chanber associated with the

said radiation source, 5 electron density contro

may be ef f etterdo d8niY-obfattran Bhecbrorkderspdysc as to
ich i I€ a .di st ar 0 dian jnit]

ST 1, SR Eb o R ATER, L Bl 20 (MR srom &

median emitsisilonrddineiof théssnir | Alna achat i on, i4 hen the said

said nedian initial radiation em.ssion |line na be a

BedAYheMLAPLPAl YEG affon™1§ ne M ighdalt h‘éac%lé'it&"%’/ni tial

radiation TRY Qgigrﬂgégﬁg pﬂi%ﬂ@LSf&diéﬁ%@ha%hggsidn line may
source wwth a nore or |ess axi-symetrica
desta i butaoghtar untidhersdiatiat raight endtitdle said initial

radiation lin in order, to ohtain.the said.electron
BERSTL A b T I o Shnptl® o i6ngrgy g pa-vice with a
appLi egk t o ddRe saidsviplasinaal oagstheusavd meeb @M the said
initial radiation emssion line, the said energy

Fhputdttay 1bétéet ectasd abyoront Sty on of the plasma

al ong_t he id jan_pnitjal.radiatio 1 SS§ :
line, in o?geroggggffgét %ﬁggégidtﬁ%nig%gggn?i%qhgon density
tostodutd onpperrat i ons: nay kecreguimhed beesi@bliiesihnent the said
of an el ectrical vpltagg at.the termnals of .the ,
ehatiRe 2 loaAt Bhni fR Y HETpPrAsHRE b itHe T84 4 P AL AGHR Line.

bei ng_spacedei £ {D&Ge[GT Bhp il MRGL baNe #efdRednhyidd&ation of
said nedian initial radiation em ssion |ine,

appl idatsiven afforgn tper gplbeamdiensaind thedi arpdijagiphalemission
Eggégtion em ssion |ine,

- in order to effect the salid ionisation, the following
operations may be required:

- establishment of an electrical wvoltage at the
terminals of the chamber containing the plasma, the said
terminals being spaced in the general direction defined by the
said median initial radiation emission line,

- application of an energy beam tTo said median
initial radiation emission line,

- in order to recover the beams of a desired wavelength,
there may be at least one window downstream of the said control
region, to sélectively pass beams in the desired wavelength
range,

- each window may be positioned on the said median
initial radiaﬁion emission line, with a curvilinear abscissa
corresponding to the place of intersection of the said beams in
the desired wavelength range which were deflected with the said

median initial radiation emission line,



in order to recover the beans of a desired

wavel ength, there may be at | east one w ndow
downstream of the said control region, to

sel ectively pass beans in the desired wavel ength
range, each w ndow may be positioned on the said
median initial radiation emssion line, with a
curvilinear abscissa corresponding to the place of

- widtersectien, of the saig beans diiinbhedeskied wirhin the
_mavelen?th‘range which were deflected wth the said

inredivad (#TiGGinvdadi ati on enmission line, 6 the said.

- tﬂ@sbgfg 58098 Ofra %eEQanbél ﬂgﬂﬂanf%ﬁEnwﬁgﬁin the EUV
interval [0-100 nnl, the said desired range of
sRAYEI®ngt hs may fall within the EUV spectrum
Ageob gty t o a sSecondBspacdciof ot henpr g3@Rknt  invention,
invention, there is provided a device for the o

thergehemaoivédedi d EGiGPeACENT R BRI+ | Ph,2 gRven emission

CdirekeiAt ion 4dniacdesi Edar angeraf MAVR! OthSe1 VR s, where
the said device includes: - a source of initia

the palf evérewndsedidvel engt hs include the said desired

- al3B@fse -ofi iheting reaouf oS Hoddhewsad brdghinki anclude the
radi ation, so as no substantially elimnate the
shighRESF et 9t i al radi ati on whose wavel ength is

- fOWesiidg trheogatés desi nad rsange.intikeasairddibti®f) Ngo as no
resour ces conpnising means to introduce a, controlled .
SHISSEPFbEtHon SoF M ARET ef PECIGSI ntex “OF t Hel b&dns*idation
witbseC @Bt Ddndt@giionotihaicd sher ayet sedikygdt henddi ti al
radi ation, _so as_ to selectively deflect the beans o
t A8%i AR at 1 YSdi&li ofi° WSt NG t B 1hei T Wat8l ehftpiuce 2
contaflléd diecoventite bears: ofefaactesi riadiesavel engt heams in a

cont%%ﬁ{?%%ﬁ%%%%%gigf% %%gtgg?g?%g i anﬁf%%allggrgg fﬁ%fiso as

re ra&tlon I nde

to ispChbudes:lnesartestt otlcontre@mst hefel €led r amiddrsi t yadiation

accoghfﬁéi Q%tiéﬁ%i&n wavelength, anrd to recover the hbheams of a

desired wavelength, characteﬁized in that the said means to

introduce a controiled distribution of the refraction index
includes resources to control the electron density distribution in
the said contrel region.

Preferred, though not limiting, embodiments of such a device
are as follows:

- the sald control region may be located in a plasma,

- the said plasma contalning the said control region may itself
be contained in a chamber associated with the said radiation
source,

—~ the said rescurces to control the electron density distribution
may be capable of achieving an electron density which is

greater at a distance from a median initial



the said control region. Preferred, though not
limting, enbodinents of such a device are as

follows: - the said control tﬁgion may be located in
a plasma, - the said plasna containing the said
control region may itself be contained in a chanber
associated with the said radiation source, - the

said resources to control the electron density

di stribution nay be capable of achieving an el ectron
derdiatyomhechsdion drieat ehant 18 dist ancehéremid mediaan initial
initial 7 radi,ation emssion line than it is on the

Szt b aR S PPat 12F adi ati on emission line, - the

sai d medinan skhnit had: adiation emssiien bhDesimy Beecdmay be a
straight initial radiation Iine, and the said

ﬁéS@uﬁﬁEslﬂbtl%bnﬂﬁdﬁathﬁleﬂéé?roﬁ”ﬁbn§h?y sald resources to
di S%f'bug Oneqﬂxtgsnc %]El%gofdm%%%&ﬂ _an,elsct {EQfbbie of

aehstt 'S ‘nmorfe or axi - rica ar
bhﬁléﬁtﬁ@ Sbhalghéctfbﬂliﬂenéadyattﬁﬁt|Ilﬁe mortheosaithss axi-
resources to control the el ectron density

VEPPHHGRT oRF Y LRI tRfS PéERiFted nibiat rﬁaé%tath@“ line,
energy iRLo they sald.plasmeal opgithe sald nBdLaPon density

initial radiation emssion line, - the said resources
ﬁmstﬂumuembmn@apnem@gud$ay65nuhuﬂe:&neguuecesnioenergy into the

i oni. sation of the plas al.on S

SRS o AT CPReC I ERAT T adl St ron " Ainsgripaion Line,
resourcesef okaidj eebblgcenergy Ny ddtehydecnd@FOUREES include
to: - establish an electrical voltage at the

reseiTREss ofr ih@iw&@berofwh@%i Ri-aZRa halptasivhe WwietR median
tm%ésifc:’ngr}tlerm dheb Ql( L0gS %ﬁe&dﬁlg t he general

def Pne y he“sal I'an initia
radi ati afheenkssd Onrelsbneces dppl yime@nieygyeheam t aay include
said nedian initial radiation
resources to:

- establish an electrical voltage at the terminals of
the chamber containing the plasma, with the said terminals
being spaced in the general direction defined by the said
median initial radiation emission line,

- apply an energy beam to said median initial radiation
emission line,

- downstream of the said contrel region, the device may
include at least one window to selectively pass beams in the
desired wavelength range,

- each window may be positioned on the said median initial
radiatioﬁ emission line, with a curvilinear abscissa
corresponding to the place of intersection of the said beams in
the desired wavelength range, which were deflected with the said
median initial radiation emission line,

- the device may include an additional multi-layer

filtration mirror in association with at least some windows,



em ssion line, - downstream of the said contro

region, the device may include at |east one w ndow

to selectively pass beans in the desired wavel ength

range, - each wi ndow may be positioned on the said

median initial radiation emssion line, with a

curvilinear abscissa corresponding to the place of
intersection of the said beans in the desired

wavel engt h range, which were deflected with the said

medi an initial .radiation.enssiaon.lLin - 1 he devj .
may i ncl 8ed§ﬁlgﬁd??¥cﬁ%ﬁl%%ﬁlﬁi-Igﬁépfi?%ﬁ%r%ii%ﬁéﬂigs’ which
dHJH Qfayl Ni@ss@el a | &durdet hofat iheast] sond adindowsd &ssociated
- the device may include_a nultiplicity of nodul es
MHiteR1RAche TRl Fhcl aaewﬁl%oﬁ?cénoPPFh?%ﬁi ACSOHIFqt FoRt can be
g assosl Aedinfi L1 BLINGN r SROWERS, t&SEMRIrLt@SnAMn order to
optical resource that can be ‘used to collect the
readilaerbnis ubjtedtedof o-e Iderackeon, in order to
re- dl Le%thel tsa%%t S’oI e:Lc%E_ : Eggoﬁgc\,{é Cﬁa B bgh% Siﬁilq:i—l
~optical Tesdurce ﬁ%y e a nu tlflay%r mrror whi
wisicdl SOs capladhl ecapadblianabitsi fgndliilstieni nfilofertihg saf d the said
radi ation, - the said desired range of wavel engths

A FAPR-within the'interval [0-100 nni, - the said

desired {angeaod wevelangthsdrayrs faddewinghths xbhe fEUY within
spectrum Enbodi nents of the invention also relate to

the iinkeyrabhyP-188viek, t hat incl udes a generation

devi ce acgording 1o, ong; of dhe o Pt hefe RMBRALM™RAYS 211 within
O her aspects, objectives and advantages of the

iy &0Vi epectaidrd. appear nore clearly on reading the

fol |l ow description of the invention, which is..

b OFFHBRCHFTNE 1B e BRca"PEM TR ABbRhdLa 2 UF ati ngs 'dinosrephy
yhiich, tapar tnéremsf zgyesedathirchichasecabteadyiheen one of the

other embodiments.

ayer mirror
C

Other aspects, objectives and advantages of the invention

will appear more clearly on reading the following description of
'the invention, which 1is pﬁovided with reference to the apﬁepded
drawinés on which, apart from figure 1 which has.alréady been
described above:

- figure 2 is a schematic diagram of a radiation
generator according to the invention,

- = figure 3 1s a similar representation, illustrating an
electron density distribution which is controlled in a particular
manner in the context of the invention,

- figure 4 illustrates a particular method of
implementation of the invention with a multiplicity of radiation
SCUrces.

Figure 2 diagrammatically illustrates a radiation generator
20 according tc the invention.

This radiation generator includes a chamber 21 which is
generally closed but with one side 210 open to let pass the beams

emitted by the chamber.
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descri bed above: figure 2 is a schematic diagramof a
radi ati on generator accordir®g to the invention, -
figure 3 is a simlar representation, illustrating an
el ectron density distribution which is controlled in
a particular manner in the context of the invention,
- figure 4 illustrates a particular nethod of

i matementakian of iﬂélhﬁ%@n%‘%b%%éé‘éﬁf“%ﬂé@'h%' dpable of

of radiation sources. Figure 2 agramat 1 cal
prqducustrame$lalraaﬁaata@ng@merator 20 according to
|nveg§|on Thi,s radi ati on %enerator i ncl udes a

haYBeF e PR 18 29ERSFER FOOF6$BANBuR W ER™Bne

S'd%e21@n9@§91thé&$aﬁ¥%%§ tihe-heans b%ghkte@hgyetrWEvelength
chanber. g The chanber 21 includes a source 211 that

corre spapalsl écof dgsodadi mgriosi vifaWwavadieagtba . RO.

T Il hi The
TRk ek a® BN CBop O Bhak 8 S i {5 of  the

invé@ltrlesﬂponﬂﬂe t@e@i #e8i radqgeange RivaBMelangtNS11ENwdthin the
preferred but not limting application of the
intpgvédt il§n1%Chemdesi red range of mavelengths falls

Wi t .
A e sl O 108, DL dfsl g8 pa6coea
thesEQ@tsp&ctfha chanmber 21 i's thus capable of produci ng

|n| dlatlon in which a significant quantity of
%?@Q%M t &% hé eS| o8 NaFel Bhothr ¥digelg Ad nitial

radﬂﬁﬁﬁbﬁn%%.Qﬂﬁ¥ﬁ99§|nghifiéa993§h959199“@¥e5é¥%g corFespond
undesirabl e effects can be associated W

to ehesdeenretdownvehengbbr renge. ‘

As mentioned previously, it 18 possgible however that
undesirable effects can be associated with the emission from
the source:

- the initial radiation can also contain beams whose
wavelengths do not correspond exactly to the desired range,

- and it is also possible that the source 211 may emit
a certain amount of debris with the initial radiation.

In order to prevent these undesirable effects, the
generator 20 includes resources for filtering the initial
radiation.

These filtering resources are capable of introducing a
controlled distribution of the refraction index ¢f the beams
in a control region 212 traversed by the initial radiation, so
as to selectively deflect the beams of the initial radiation
according to their wavelength.

The beams of a degsired wavelength ars then recovered (in
particular using resources which will be described in this
text) . 7

We are thus making use of a physical principle similar to

that, for example, which causes the deflection of light beams
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- the initial radiation can also contain beans whose
wavel engt hs do not correspond exactly to the desired
range, - and it is also possible that the source 211
may emt 20 a certain anmobunt of debris with the
initial radiation. In order to prevent these
undesirable effects, the generator 20 includes
T | ter : e
in (AR BEEEenEl b ot St slte TP  FEROH By 11058707 che
aircontulod | egarit Stuldnt | casof bhe wetragtican hidex mbmperature
t he beans in a control region 212 traversed by the
ITFHR ) radiation, so as to selectively deflect the
be%%ﬁtﬂ&atggsénﬁﬁﬂﬁgtiégégtgﬁnfi QQngtﬁQ EBBLEG] region

wavel engt h. The beans o esir wavel ength "are

is ﬂh@mtmébdm@d@@ ©itn th80cpambeculiasel§i AY. r esour ces

ich will be described in thi ext), . W are thus . =
OH?& (&% & 3p"Fﬁy‘i&f%%xl P%??ﬁ&f%l %OEi ?:rbilﬁr CPBtrPEaFegmﬂ Lo
be fl@ca%mlﬁbsﬂ@@ WheCus@Pethe 1deld feli-0n a0f o|f' ght latter on
beans 10 in the presence of a gradient of the
ther gteaeditonyi ndexhef inheiadi ragineiparti cul ar case of
ai Wi, h-hi npey.ature radle he case
|Iﬁust%é edgp tc\glguc{e tg con roI%?eglon aGg-5o0 index in
the|QQﬁkQ@ll@%gd%nOExﬁh@mﬁhﬁﬂ@%ﬁeﬁt$@|Eo&iroNQh%gthh% kel ectron
is also possible for this control region to be
denpgéat €4 S6HESPEA orhénchafbER1G1COHBYASt FRBIPDF t he ,
| at.t er aj 0 t n di.ati .
bh Erﬁrbf E:Eg g& %I%b {é! oh %‘ﬁ%ﬂ FEFQRb%Q t% é’ loit the

Contr Str i on of racti on

relbRiock@ntibe ol £REI errearchenachivednbyo the electron

controlling the electron density dlstrlbutlon in the
densditd ®entrol region. In this regard, it is in fact

p035|ble to explog the relationship |inking the
Fefr dotkion ifdéx) 1 {6heRe Bl EEPFReItS o ciirical electron

density value beyond which the beams are no longer able to
pass, since this wvalue 0f n. is related to the wavelength of
the beams concerned).

Returning to the method of implementation illustrated in
figure 2, the contrecl region 212 is therefore located in the
chamber 21, and this contrel region is thus in the plasma
associated with the source 211.

Control of the electron density diétribution in the
control region allows one to influence the trajectories of the
different beams of the initial radiation, according to the
wavelength of these beams. This is illustrated in figure 2,
which shows two general trajectories of two typesg of beam:

~ beamg of a first wavelength Al. These beams have the
Ttrajectory R1.

- beams of a second wavelength A2, which is shorter

than the first wavelength Al. These Dbeamg have the

trajectory R2.
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density ne: 15 T1 = (1 - ne/nc)1/2, where n

represents a critical electron density val ue beyond

whi ch the beans are no | onger able to pass, since

this value of nO is related to the wavel ength of the

beans concerned). Returning to the nethod of

i npl ementation illustrated in 20 figure 2, the

co 0 eg 2124 s | aca [ : . .

chgtnqroe%hél,%lr%%d s %%ﬁﬁ%g{%. gEekEt |Iddfeiqn, which is
illplsAgrecedassberat ed awt heflhetsour cedtidityContit strofution is

.el.ectron dgﬁsit distribution in the contral '

th
esﬁ%g;%ﬁ?%ﬂ | oWs ORE t BT nFPuencetMe tM&PectBRrtestift electron

ded@%%y'Zasdib&%%%%&‘b%%WBaOdeQ%ahEEti§£mﬁaQ£aH% an
according to the wavel ength of these beans. This Is
radigtisty @meEdsaipr | flre Rhanwhichsshowshewsageneralian initial
t.raj.ectari.es .of two types of beam beans of a first
radﬁ&%@ﬁ%h%tlsﬁfpnﬂ%i§§'beans have the trajectory RI.
30Thebearsiich arsacond Mmavel engl i WH AR de corresponds,
. Shorter than the first wavel ength X1. These beans
N {éFe GARE A of Beebry2R2tO1the| strhégprelénred. Note that in
thﬁ?%%é&aEHQEsQEéﬁga'H&f{;'%&é”%@%}'é%'ké“%ﬂ&%k%Q1y in the

ere, an electron densi istr ion 1S

initial

- shapst alfl isheduhd tchd iewktr,olarrd@giloa: stied thatibtheradiation is

.electron_  density is greater at a distance froma, .
emifEGRat it t PamH G aBF atliss® e3P URIe i Heeahafiptrikution of

theOBebhg saiduRBdhan Ritial radiation enission |ine.
The "nmedian initial radiation em ssion |ine"

cofhespomdsigurart ide cdsetlé fdlgurtec?, denshey distribution
in_ the case illustrated

aeoherd. S ERamheR ¢ Cyp SRR Ao 1y an figure
, tPh&NeRa i typi RIS FRETEIShAFE oY an fig
3, wRYBH eMbiBdelecaRdnt BAhstBe bakikgl radiation is

emtted with a nore or | ess axi-synmetrica

di sBrtbifi dadyfre., 1t can be seen that the electron density
value 1s greater at the edges of the chamber (distanced from
line A) than in the middle of this chamber (close to line A).

It can &alsc be seen that the three electron density
curves that are shown diverge in the peripheral region of the
champer. We will come back te this asPéct.

It will  be seen that such an electron density
distribution is opposite to the electron density distribution
that can normally be observed in the chamber of a radiation
source.,

In the case of a chamber of known type, in fact one
generally observes a higher density at the centre of the
chamber.

The density configuration shown in figﬁre 3 is therefore
specdific, and it is created by design for the application of
the dinvention described here. In order to create s=uch an

electron density distribution in the control region, energy is
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t he beans, around line A The configuration of the
el ectron density distributionz desired in this case
is illustrated diagrammatically in figure 15 3,

- whi ch shows el ectron density curves. In this figure,
it can be seen that the electron density value is
greater at the edges of the chanber (distanced from

nhbPeed) 4 i ] ' h er. (close to ., :
e T A AR T s At ek oot oeid Line
A.density 20 curves that are shown diverge in the

peghﬁ?eral regign of the chanber. W will cone back

to this Hepdet ot EOFFEY KéTsdeh Bhbeckefh AATeleamor. by a

bedlgngift y e1dbsbbhbBUti PN 1S Qppogile t e glectron .
densityedjstribution Pﬁat_cg%g%gr&%F%§ bgio%ggFVedlnto the

Conyraherahaherl iy dheadixdts alefizedsbyr dénel A.t he case

of .chamber, of .known type, i.n_fact one generally
obggP§£s ap%?gﬁgrEﬁgﬂgﬂgyl%tlﬂﬁésgéﬁFﬁg Gfaggemmatically by

archanger . 1The glengeby €oONfigural i 0R-Showk i fi%iguEﬁes control
is therefore 30 specific, and it is created by _
Te&d} g g tH&sagpl i cation of the invention

described. here; .|.n to.create such, an electron,
de%gﬁfgedfgtrﬁgﬁ%io%ggﬁgth%fcoﬁP?B?Yreg%%n,w%%ergﬁﬁ$%ble to

estEbliishj eat el datmeid heo pl agmaa of chhetebamhel s2LraloRg chamber
the said line _ A This_ input of energy can be

CONEFRF O 8d, ForP !l ethBy s idhebpiminalechebng epabpd along

thed e ' ed; i h 5 ntrol .regi on C
Ot Re Ak 5 et hed By o he A hcs Taply B10ien initial

radémérgy esiekliost fahed di agrammatically by arrow E.

Itois %se% to ionise the plasma in the control .
regigH,ealoﬁgﬂqqﬁﬁmitﬁﬂﬁ Y t BPRT SR hpubLeh Emargypals 2121

and t1pas possible to

It is thus possible to create an electron density
distribution of the type of those shown in figure 3.

Note that such a distribution can be obtained by starting
from a density distribution of known type, in which the
density is higher at the centre of the chamber.

The input of ehergy and the .ionisation associated with it
is in fact wused in this case to “invert” the density
configuration, and to obtain a higher density close to the
peripheral walls of the chamber.

Figure 3 shows three density distribution curves as
mentioned.

These three curves are more or less coincident in the
central region of the chamber (close to line A}, but have
different values of density close to the walls of the chamber.

These three curves correspond to successive states of the
electron density distribution, when ionisation of the central

zone of the control region has been effected.
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10 establish an electric voltage at the term nals of
t he chanber containing the pBasma, the said
term nal s being spaced along the general direction
defined by the said nmedian initial radiation
emssion line. Figure 3 diagrammatically represents
such termnals 2121 15 and 2122. It is thus possible
to xf eahe ahcel 8t RRrdeRs| Lbn a8t bhbutjons PhatRe ciectron
type of those shown in figure 3. Note that such a
derf sty i BiRidn dan bérebddi nedgbyrstartithg pevaphery of the

densi t jStribution of known type, in which the 20
Coden5|t%e§%§%igher at the centre of the chanber. The

i nput, ofioesesgy and then ofl s&bd ophasppgeimt edrwkt Rdtised to
is in fact used in this case to "invert" the density ,
AeYHIR guF &t F oRONEREVY 8" bBRald 1a Hilgerbadensi mragnsgeted, and

thd -3 Ne ri wal | s. .ch 25 Figure 3 .
shows t hcgget %ﬁ%%sylv% s‘ﬁ%u%?%ﬁﬁc%%;asfs b che periphery.
In néattonde. IThgsedrbries ivesrane ppeeewf [8SFreat guantity

caincident in the centyral region_of the chanber
at(%&%s%efﬁpb?ﬁ% the FhREPET ¢ilffeléNE ¢altGaslegry to cause
thedenstéyngl 098118 e Wl d s el bhe chanher. BQi%gf%elayer of
three curves correspond to successive states of"the
waldl ematomaldnsistyadieslryleat icoh walllemoebnhgat i on of the

centr.al ne of the control_region has been .
ef ?Ié%tseérfe DInd SPRE %ﬁ)d “oF ascifgﬁ Ja?ﬁla}qoﬁi”@éllti G, Slectrons at
thef i el aphel-eciFon ienshhMbwhi, chil o1l seady b ghgEratincreases

the periphery of the control region. If, however,
theggd efierwraldeswd tvhénpLhd saattegs i onised to 5

devel thi nfiguratiqon will then_ beco . .

nctastle & BBt T T BL) B deqnl Sohe Pt (23fyarhich 1o

posiindoease &t tihe pecaphebint |4t faed bhendi gh- deBSiddsectory
el ectrons present in great quantity

This window corresponds to a resource for recovery of

beams of a desired wavelength, from amongst the beams of the

initial radiation.

It has been seen that the different beams emitted by the
initial radiation RO were deflected in a different manner, by
the electrén density distribution which existed in the control
region, accordihg to théir wavelength.

This gelective deflection causes the beams associated

‘with a given wavelength to converge toward a specific point on

line A - which we will call the “focal point”.

The position of the focal point on line A (a position
that can be defined by a curvilinear abscissa of a mwarker
linked to the said line A) therefore depends on the wavelength
associated with this focal point.

Figure 2 ghows focal points FI and F2 associaﬁed

respectively with the beams of trajectories R1 and R2.
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at the periphery of the chanber will have a tendency

to cause the internal wallsief this chanber to nelt,

single layer of 10 wall coating by single |ayer of

wal | coating. This nelting |leads to an additiona

i nput of electrons at the periphery of the chanber,

which still further increases the electron density

in RS j ecifi repr nts_a.

e g g T T
funcfivhe deanbien wiheldw ajectter yal Rw Thi passndonly the beams

corresponds to _a resource for recovery of beans of a

BrIEIF e G wavelfe Ayt TS B Hhget 1 besidtof4 hehat is the

iLnitial. . i i . 220 | has .been seen. that .
bealgst (@ e‘ﬁ%@%iegﬁnéggm %t'ed{"%yg SR ARE ST %?f onRErdes an
openehg debbeahedhi Asapdicffeenent, maneed By 11he a.

el ectron density distribution which existed in the

" coRBES| Wipggiofhiec SOt YR el rRdvandlaergils, rEsiosrce for
WY, I [ S t he a i-at e 25,

R Tl R R ks
imppovaet ofilkbiraeidn- whi chhee Webhscabhitthed "fiwealche initial

ojnt". The position of the focal point on line A (a
rangE?PPon that can be defined by a curvilinear

absgi ; Of rker ;Li ; h ai I ne. .

there?%%ggdg%gﬂgskgn %%en%gggégﬁétﬁx§3%gg§sgg%§%%%s wnoany
despkefl ploiss thoralotpol hhe P, gurecr&honsd oclaé paivelsnfth that
oneaﬂgng aEsocigéeg respectively with the beans of

traj %?o Pes®Rr2ENd R2. 14 The window 222 is thus

post t beRednatrefresadl ol e 2endhechuneti, @At 96nt AiScws beams

wi ndow is to allow to pass only the beans arriving
of @ Hepéradnovavelenass atorf oedal ¢oiited2wavhaengshthe to be

exaggﬁnﬁgo£em@¥8gggg&hi%’éa %gf&hH% ?U%an&é”gom’zzz
I ncl udes an opening 22 iFGh-i 'S pre?erably

cemtd ednonhld neaske of the invention, cne is not exposing a
filtration resource, such as a multi-layer mirror, to debris
that is liable to damage it.

In the case of the invention, the fact that the desired

“beams are recovered at a specific point toward which they were

deflected already allows a large part of any debris emitted by
the source 21 to be avoided.

Implementation of recovery. regsources such as a window
allows the guantity of debris to be reduced still further.

The result is that at the end of this filtration, there
is no debris at all - or very little in any case.

Note that downstream of the focal ﬁoint cf the beams that
need to be recovered, it is possible to create resources for
optical conditioning of the beam formed by these filtered
beams.

In particular, this optical conditicning can be a

collimation and/or a focussing process.
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- This wi ndow thus constitutes an advantageous resource
for recovering only the bearfs of a desired
wavel ength. It thus inproves filtration of the beans
emtted by the initial radiation. 10 In this way, it
is possible to have windows in any desired position
on line A according to the wavel ength that one
W shed Adxdvwoledt Sednt &0 therefore he §§ﬁe Bk RS towara
i nvention allows beans of a desired wavel ength (or

a %ﬁthﬁﬁﬁﬁphﬁ'W@ﬁélengths to be 15 exact) to be

i sgl.ate an_effi ent n the ca

tthan%n Ion, p%ﬁ%lgi %P éﬁﬁ%%.nﬁgﬁ ????Y%f?%nbeam toward
addiasei=ge flaa@hlag gefblittebayer Sbraosird®, debris

that is Ilable to damage it. In the case of the

i nvale GrilditHenpdce £ ilh@r it R PaEs JRbehnelude a multi-

over.ed,.at 0 0 th wer,

1oy BE OIS AL B)3Pec e POLAL oL VL UL GO L NEKONELD) coing
resemirdead thypt the Rnuwaecﬁiréﬁtbg avoi ded.

In%]e ntation of recovery. resources such as a w ndow

ETquat iTAFTbra dBbl -1y He PRERRed2 58] Fpsigned (in
co tltﬂeibi'l 2gndheesyldsd)s that tﬁ'éltt éan‘#nlq_jrc;fq' Belectively
a or very

[tration, there is no debri s at
refﬂﬁcﬁﬁeqmdyaﬁywcaaama«m@ 4 hat velovwasts bamy woff (hecbﬁdahg tec a
nt of.the beans that _need to be recover

corB3EarE o PE7r caf o TEeoUPHERS f GPRMpgal | WESCE | lifiks  the
refoediitii e _E afhd hei beam tor red hydhesefd 14erede §9c1dent_

beans. In particular, this optical conditioning can

beapes) g colllnatlon and/or a focu55|ng process 15 The
recov an t her ef Sent direct t owar d :
a th%%g%aQ%% SK. ﬁqyetaalso p 353Nre%ou%ﬁé%c?r?h886d 0

serfiegovehed rbeanrtewahdt is furthest upstream, which performs
a selective deflection of beams and their recovery, provides
protection for the resource furthest downstream {(the multi-
layer mirror) from the debris emitted by the source.

Note finally that it is possible to implement the
invention in a device that includes a multiplicity of sources
of initial radiation, each associated with resources that can
be used to control a distribution of the refraction index in
an associated control region.

This mode of implementation is illustrated
diagrammatically in figure 4.

In this figure, a multiplicity of chambers 21i which are
gimilar to the chamber 21 already described, direct their
respective radiation along respective median lines Ai, which
converge toward a central optic 23.

The central optic can thus receive the beams emitted by
one or more chambers 21i, according to the chambers that are

active.
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additional filtering resources, if so desired. 5 Such
additional filtering resourcés can include a nmulti- '
| ayer mirror |ike those which constitute the
filtering resources that are known currently. The
| ayers of such a multi-layer mrror are designed (in
conposition and thickness) so that the mrror
selegd i valstante reddecds enky %ﬁ‘@i@eég‘s fa aeegélﬁeehamber is
wavel ength (according to a condition known as the
ad gl corfdi t i 8Alewhi cirhs nkyatihetipef | ddtliteirt yoof whelength
] , | engt.h of. the incident beans). In
.as%cl,r{é){e& °w$ YAVl < rkquvlfq tcéﬁx e

s variant, sevéra esources are used in

15 ®eriies. aTbe reseurgesthpl i scd uckhast RS €M different

whi ch perfornms, a selective deflection of beans and
WaHRRI R ovePYi NG BYPHes 1 L fraeast cbaTberst heor esoiree at the
optf it thest downstream (the nmulti- layer mrror) from

the debris emtted by the source. Note finally that

It Irs possi kaeet,0 thpl esphict hes 20: i BveBl i 88 IFe@irect the

devi ce that includes a multiplicity of sources of
TeGHHYTAIPTHLS At TG ddich HEEBELAE ey Hherainse eward other
opthital) G8Roobes e drd QoeoRta Ol sacfll ST DUl ARGLolDe nack) £or

refraction index in an associated contr ol egPo .
exaTtilse .node of inplenentation is illustrated 25

diagrammatically in figure 4. In this figure, a

multiplicity of chanbers 21i which are simlar to

the chanber 21 already described, direct their

respective radi ati on along respective nedian |ines

Ai, which converge toward a central optic 23. 30 The

central optic can thus receive the beans emtted by

one or nore chanbers 21i, according to the chanbers

that are active. 16 The distance between the optic

23 and each chanber is



adjusted to select the radiation filtering wavel ength
associated wth each acti V& chanber. It is also thus
‘possi ble to cause beans of different S wavel engths,
coming fromdifferent chanbers, to arrive at the

optic 23. In any case, tdialngtic 23 is able to

redirect the received beans toward the exterior, and

t her ef Br préowar dwat here ceptireal opr otessi grdreSOWeeeSon of

. (such as a Jl.ithograph sk) for 10 exanple. C.:. 17 ,
emi s {0 VS SR pE oS0t e SERELEnETATT ot RS,  where
the ghireetrboasofincdntsst on, of radiation in a desired

range glflevvaveldentg{ hns, Jwhere .t rl1e sac'l.dtpr ocess adinti

i ncl udess thE8“product Pon Of At i &t~ adiat i'oh By &e+a-er
sourcadihateomavsiamutes wioskidsavekengt disidsickudeatde sai d

desired.range, filtering of.the.said initial

radi at r%)%?e%cr)lgaso%o%%gubssaflﬁint ﬁgll,?ﬁalel i hate heS 38 t°
subspgamslof eheninsts diher ddieati of wheséniwaake! enditdtios whose

Lde_t I d sire ld filtration being

waveié#gécgt ga g'stsl%%fterg %c%%bod_é{e%g%tgﬁo?%k " distribution of

t held ef rHotatdnni hdérgokithetbeany intwodgntgola controlled
distfﬁﬂﬂﬂ%nt%§tfh% te%%%%?ﬁgann%g§ b?lkhglbgﬁgéaghog’c%%trol

‘as to selectively deflect the -beans of the initial
regiemdichet o sactorwdinigd thy t heer imdvekéngrlkiaghdnt oso as to
seleéﬁ%%@f%rdgggegga@ﬁeogeﬂhQQEérfﬁL ﬂ%?@%g?ngégiation according

characterised in that the said controlle
to  disstri vandlenosh, t Fea efpadsicoreirndex obethe bdans idesired

[ 'r]ed controlling the e ro ensj.l.y -
wave d‘%Hs rhl but(?%an In él%héeé&s]ai %I coﬁét}r%c:)tf rgglgon.sslazl.d A controlled
distpriboaessnacodr dichg t odfreqiriecedingicet aiof the beams is

characterised in.that the said control region i
Obtapaggt g iS5 rolq é

ing the electron density dlstrfbution in
the said control regiocn.

2. A Process according to the preceding claim,
‘characterised in that the said control region is located in a

plasma.

3. A process according to the preceding claim,
characterised in that the said plasma containing the said control
region is itself contained in a chamber assocliated with the said

radiation source.

4, A process according to one of the two preceding claims,

characterised in that slectron density control is



“plasma. 3. A process according to the preceding
claim characterised in tigat the said plasna
‘containing the said control region is itself
contained in a chanber associated with the said

effedtad abi on tSﬁleblb@:gln"ranAe]@&%%ﬁsdé‘z@§ﬁyj|w‘ﬁ@ch°1§rkf—‘re%fter at a
the two preceding clains, characterised in that

dlSt%QQECFFﬁﬁ YSHRIHAF dortiel FadhaFiogs FBEFREPS O 1a$ fthan it is
on tHbEALA BHRIeehE 0Nadensdityivhi &hid S greater at a
di stance froma nedian initial radiation em ssion
line than it is on the said nedian initial radiation
' em ssi@n lgmeesd. AupEoeEsy aceordidig t opkBEeding  claim,
receding. claim characterised in that the said
char Fan®f niti APt atitat Poif dRSSPon M iFine 3R St Faisghesion
1lneIf&taabtfiubﬁﬂIﬂﬂlﬂlbmexaamﬂtbﬁﬁ Biadled idtid itle said initial
radi ati.on | ro uc %7 X $ald radi ati on soqurce
radiafioR 4% nbre % s STEXPE éénﬁ% te8P GPRITT BUtToR MoTe °F
1ess;&&auegmm$mrxﬁﬂldd&%tat@wﬁldnnekbahd tradisatidoptbaivht Gnitial
g .process according to the preceding claim
te l%ﬂﬁ?a t@fised in that, in order to obtain the said
el ectron density dlstribution an input of energy 'S
anIieg to the sai d | asma algng tqe sai d neg
efti ssion 1T SF t haSTHTI%  radi ation. pfecifﬁﬁbcegéalm’
charaoeidedg itro thetpremed®IQpnﬂ abmobtehar adier ksed isNectron
__that_ the d input of energy is effected.b .
den51E%]%i%ﬁrénu% c?hganlln t’éfo%g %ﬁ%g §§|éﬁﬁ% ggnto the said
plasrem sspbog |tie @ﬁldIhEEdIHHI ghisadeat ildme 8ofA {rocaastial

radi?% 2grding to the preceding claim characterised in
at, to effect the said ionisation, the follow ng
operatlons are required: establlshnent of an electric

vol t agﬁ &er ”éﬁé‘!;?dmﬁgl o Ch%{‘éber cGQALAINI NG 1o,

t he plas e said term
characterisad 1n that the said input of’ energy is effected by

ionisation of the plasma along the said median emission line of

the initial radiation.

8. A pProcess according to the preceding claim,
charécterised in that, to effect the sald icnisation, the
following operations are reguired:

- establishment of an electric voltage at the terminals
cf the Ehamber containing the plasma, the said terminals being
spaced according to the direction generally defined by the said
median emission line of the initial radiation,

- 7 application of an energy beam to the said median

initial radiation emission line.



spaced according to the direction generally defined

by the said nedian em ssijgn line of the initia

radi ati on, application of an energy beamto the said _

nmedian initial radiation emssion line. 19 9. A : :

- p§ oces n t precedin

Dhor acRoPPEaEel nech o one oy LhBe PR G ERLTY speins
chargsfeegidedi tedchataverengidr therecaveratht easansong a deszred
waveﬁ@n@qgm’qg@@étﬁgagkoﬁegg@ §&d dys &Huréﬂwns%gégﬁ L the said

sel ecflvely pass beans In the desired wavel ength
-contyodngegian. t gerlecesse He dorrdi Rgard ithehyr deediedy wavelength
rang&l @im  characterised in that each w ndow is

positioned on the said median initial radiation

emssion line, with a curvilinear abscissa

cog responding. -9 t hecpl.aqeq0f t8t9ﬁ§§§t|99e9£dﬁﬂﬁ claim,
said beans in the desired mavelength range wh

charafgesigaf| eeted WePREt HdoXi 45 ReHi arPrias ppafhe said median

initfz2di abi o @ sshoBsddMeridd, AiRMOCESSAGLekdENY t@scissa
one of the precedlng clainms, characterised in that

corrqiperding dasf P%dpﬂéﬁ%eo%flﬂ%V%*%h@Pﬁs°§aFP§ Sﬁﬂ@hpﬂams in

the &8&ididH efamali «20+A00:2098 . wiliZeh AdFOCaSS 2660l difg t0e said
the preceding claim characterised in that the said
medLHb§Pﬁ§aa?aﬁﬂgjﬁﬁoﬁaﬁgﬁgﬁﬁPhélF%rIs within the EUV

spectrum 13. A device for the generation of

rfglatlon in a desired range of wavelengths, in a
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charargans sk6 bnt tioditiCehea said desired range of wavelengths falls

within the EUV spectrum.

13." A device for the generation of radiation in a desired
range'of wavelengths, in a given direction of emission, where the
said device includes:

- a source c¢f initial radiation whose wavelengths include
the said desired range, '

- filtering resources of the said initial radiation, so
as to substantially eliminate the beams of initiai radiaticn whosea
wavelength is outside the said desired range,

said filtering resources comprising means to introduce a
controlled distribution ¢f the refraction index of the beams in =a

control region that is



controlled distri-bution of the refraction index of
the beans in a control region that is 20 traversed
by the initial radiation, so as to selectively

defl ect the beans of the initial radiation according
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radi ati on source. 16. A device according to one of
the two preceding clains, characterised in that the
said resources to control the-electron density
-distribution are capable of achi-eving an el ectron
densit which is greater at a distance froma nedi an
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16. A device according to one of the two preceding claims,
-characterised in that the said resources to control the electron
density distribution are capable of achieving an electron density
which 1is greater at a distance from a median initial radiation
emission line than it is on the sald median initial radiation

emission line.

17. A device according to the preceding claim,
characterised in that the said median initial radiation emission
‘line is a straight initial radiation line, and the said resources
to control the electron density distribution are capable of
achieving an electron density that is more or less axi-symmetrical

around the said straight initial radiation line.



characterised in that the said resources to contro

the electron density distibution include resources

for injecting energy into the said plasma al ong the

said nedian initial radiation emssion line. 19. A

deyi cepaccprdicag t actbeapipcediong ehai Mpreceding  claim,

characterised in that the said resources for
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to: establish an electric voltage at the term nals of

the chanber containing the plasma, the said

tegninals &Eﬁﬂu@ spa@edrﬁﬂmgthexgenehal dbfeetdieny  claim,

by t median initial ra

e TR 8 M SatE L L L T S
includdst i sdsonadeat ifon iemisstosh | bheth2lpl Asilevateng the said
neci 800000500 Lo one of Lhe elaht preceding clainms,

ChardctériSed5a°that THe "devi‘te i ncl udes, downstream

of the said control region, at |east one w ndow to

sel ecti,vel ass bheans.in the deS| ed wavel engt :

rggge h22 <¥Af'eviceacacgg%%ﬁngrto thé’pre%re e&¥ﬁ% ai et
chargpfigracedr iisedthat t hbe eadh wasdowces ﬁ05|tumgnedlmg| energy
inclﬁ&%%ﬁg'gurcsﬁ%% initial radiation enis;ion i ne,

W curvilinear abscissa corresponding to the
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emission line.

21. A device according to one of the eight preceding
claims, characterised in that the device includes, downstream of
the said control region, at least one window to selectively pass

beams in the desired wavelength range.

22. A device according to the preceding claim,
-characterised in that each window is positioned on the said median
initialrradiation emission line, with a curvilinear abscissa
correspoending to the place of intersectioﬁ of the said beams in

the desired wavelength range which were



24. A device according to the preceding claim
characterised in that the2tevice includes a
multiplicity of nodules which each include a source
of initial radiation and associated filtering

defl@SQUKEES, t18S swekl magi an jopthigal rd@seubaeenifibilorCanne .
' be used to collect the radiation subjected to

filtration, in order to re-direct it outside of the
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radi ati on. 26. A device according to one of the
thirteen preceding clains, characterised in that the
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that precédi nge¢l@a newllect the radiation subjected to filtration,
in order to re-direct 1t cutside of the device.

25. A device according to the preceding claim,
characterised in that the said optical resource is a multi-layer
mirror which is also capable of finalising filtration of the said

radiation.

26. A device according to one of the thirtesn preceding
claims, characterised in that the said desired range of

wavelengths falls within the interwval [0-100 nm].

27. A device - aécording to the preceding claim,
characterised in that the said desired range of wavelengths falls

within the EUV spectrum.

28. A lithography device that includes a generation device

according to one of the fifteen preceding c¢laims.



