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mmcmcrxcll

Sumessfulappldaatimof highener@ hsrs to nationaJrealsIn strategic

defense, MIJQ Ccml?LlMm3rltfusionad Wotop Sepmationk mmngent on the

develqxmntof optiml mxitlngsthatcanwlthstardveryIntm.seradktlon.

SlgrdfioantprogrwsshaskeenmadeIn thedevelcqxmntof damge msistmt

mathlgs overthep3t:15 yEEm tomlpportthenEds o*thebertial CxmfLKKm3nt

fusionad isotopeSepEwathllpmgmms. HmwVer, therqdnmnts Welting from

theStrategloZk3fenseImttlative(SDI) CCwDnmhHK3meevem em ClmEuYlClmulV3tlc

hprcmmnts h thepx’formmcmof Optiml cmthgs byonl theowmnt stateof

them. Tday IwlU~msent tbeapprw@ thatw, omtaklng at Lc.sAlams

tmnmls solvlngtheprcmlem cf optioal.mating~ forSI)I,

mOpticx31Eumge Pr0gramtmb33n mtupat LmAlmos to develop

damage-resistant@i@ omth@3 forblgh-~ v!.slhleml ultrwloletLm3ers

h Strw’egiodefenee,bertiallxmfhElmntfusionoldSpscdJdmotop

Sep?mtlon, Forstrateglodefensetbeprqraxnis eddxmslnggrouul-hwelWrs

(CHL),spmificdly, therf LDW frw-eleotronI.aesr(FEL)beingdevelop by

LmAIOms mxlthexeF laSer,Ranwl-sblftKKlhm@lRLD),kdngdevelo@by

AV33@ Rooketdyrm.For~rtti,loonflmemmtfusionw m supprtlngthe



.
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develptoftMKrF=atb Alamsos afUsionclriver.FlmUy, tithe

- ~W -ti~ ~ W m CkMk@Rg OptKal c03tJngsfor

AlexEuxlrlt4L?@r’s, ‘MncBthe w’entualgtiofthe

FELpOgram lSal.aSeram.uk10.5tol.Oym, theOptiml D3mebgeFz0gramat

Lc43A1.mKxsls~ withtheenthe wavelengthrange~ 0.25 aml

1.0pm.

ISSUESFwc moma: mrEGwmDEFmm

The issuesasscd.atei withGEL c@lml cmtl.ngsis kel.ngaddmsswlwitha

JolntprqraxlftUdEdkytMDbwt%5 - yap Offim of the SMo ad

involvlng the NawQ Weapns Oenter(NYC),theM Fom WeapmISMbmtory

(-)s ad bsAIMOs. OwraJl pqP’=qmtfi*the~ion of

Jams ~81ifOlXt Of ti hke (~). - L?dw I?&O heu3 rw~~ ty iora

prtlon of the fudamntal re&3mchcm I&ar-mterm m.arlctim.s. me m

Fom IIeapmsIahratoryM mspansUdMty forthedevelqw-.c of novelmattig

C@oSticm taddques wxl foroptiml ad mckmn.iadCbxwtOrlixbtlonof

mthlgs , Lc9AlMm3haJ3m Sp3nwlUty for Optlmiz!iticm of CIMlventional

axthg teddques, * w therml arklelwtrun-km.neva~tlon, fordamge

test~, fortitegrateleffeut~ad forf’wtkr mwkrah an ti-rmterial

titemtion.s.

The Optim locakl h thelamr mvity repn3s3nt themea of highestrisk

forGEL’s,&cause the opticmarw_ to dam.ghg enwbonmntal effects

otherthan‘GMft.ldH13ntallEu38rrY3dlatiorl, Figurw1 listswme of the mdtiple

M= forkdh theerdm.r laserad theFEL. COnsiderahledataabdy

existson thedagrd.ationof wldcwm eM/or mjrrorwon an XeF U9xw3rthatEwiws



frm ~ to theoorrcsiveM g~ ti wMM ccmtdn.sfluor~. The

IK3activltyof thegas’HLlxLs ~ whenit b energ= W a M@ voltage

electron&am . The latteralsogm3rtkeax-raysad -tte.rwlMrons wlxich

h’lxdlatetheOptld CKqUnents. FHy, althoughit b not@dent that

~to~gh~ ~lnthe FlambncmlJUmusepxmMem, thedata

* Is hadquate to =mss thep3r’fol—m9nU3of optlolilCcatlngsh this

erlvlronmnt.

~e ~ - forFEL’swhl~ *met Mght fmn v8ryhigh

emrgy ~1~ MV), xelativlstloeleutrunbam. lheelectronkeamg~tes

-r–raysthmlgh 131xmSSWLhlllng. Mditlonal7-ra!mas weldM neutrms are

pral- whentheelectronbam is mtital

whentheelectronsarv Sop@ln abam dump

TheFELopticsW3U b EcqxxHlto S@llfloent

Mth Y-raysad neutrons.TheOptbsmtdethemldxlmm hlvwuum,

whLchcmneffectthe prforxrbmm of t!leCxxmJlgs. F~y, the FEL gererates

radlatlonat thehigher~os of the~t~ - f=T=V For ~’s

pm wavelength rmge, it dms nut

bcxnrestronglyaborbbg.

strangly

hamonios

aamuntof radiationge.wraklat higherhmmnio

on theOh,areKJte.ri*Icsof theFEL, For_le,

bmw dmznh intensityQy 105fortheLosAlan-cm

take IrEmy hannomlos

frquencieedepxxk

tb.eSEKOrdEDltkLL??d

FELwhichOperatd at

10pm,wMJe thethhd &rmaniowusdwn@lesst Mn 3fnr0r~FEL which

opratedat C.6 pm, Forti4hle or mar tiaUiLeFl?L’sthe-z h ‘L higher

harmnlcw,evenIf wry lW, U M akorkl - my areatecmlorrenterswhich



inturnakorbattbe furdamntallaserfrquenq, ther8@ =ting a @or

prohkl fortheOptiwd cKathgs. m is am qxntlwltm forFEZ-l’swhich

lllustke~.

The multiplelwerds forthe1.aS9rmvdty optlcxmustM ouns~ for

p.ssihlesymrglms notjustas Seprate,~t s~s of -e or

degradation.CM possl-bleqnMrglm, thecreationof coloroentersby Mgber

harmrlimor ion-an l=dlatiarl,m m-y k mnti- . &lotMr

psdlxllltywouldM electronor photon(X-ray)sthulatd desor@ionaltering

thesurfm of a ooathg h an XeFlaserso thattM fluorbeIWXLSU03 ws

~. ~-ts at W-m StateUniversity(WSU)M at the

Unlvnmityof Rodmter Le&xx73toryforLam I&rgetlus(LIE)haveKLmady

ckKxlSratel~ emslon of opticalcmathgs_ to hth fluorim-

electrms.

m envkmmntal ht?wms a3veKiQJIArllt Im Cbim of mterialsthatm

be mmblomd foroptlOeJaxkqs. FYm3t,to hsuw ndmlxd eJx30qJtklnof Lhe

titensevkihle ad ultravioletM *tIon onexnu.stuseUmge lxudcap

dleleotrkmsuohM metUIJ.cfluorldesad refractoryaxldes Forwlvelenghs

longerthan0,5~m m cruIalsuoOnMdOrmetalmdrrorsat graz~ holden~,

Evenhem theohoicmis ldmitd to rxllverforvisiblekars.

$eoord,om umt oonsidertheeffemtaof ioritzhgradLationmob as X-rays,

7-rays,eto, D thlaoontextmetalsEUWfu supriorto cU.ele.%rla3ehcu they

do notsufferionization@e, HcM3ver,lmthcLkRYtrioaMklEEltelsELrw



txrieefrculerpommto energetic

damageeqe.rimntshaw shmn that

Odd.esifuwg enerallyfarsupriorto fluorides,esp3aUy

Flna.Uy,- mustcUMM.erthedMmkEilexMrmmnt.

a3.kOM.fluorides.

Forexclmr lasers

thecmatbgsU M ~ to mmlecularfluorbe (F2),fluor~ ahns (??),@

fluo~ldeions(F-). Oureqerienceto dateUxliCX3teS that alundna (A7.203)-

U“’YO~te (N%&6) gim w M fluor- JXXi-s~ forshortwmkngth

cmt~s . Materials* w mgMsIum fluorl& (M@,, ad slMceb(Si02)exhibit

W pearflum~ msistxmcm. ForFEL’stM cQatin@wUlh3 ti vacuumso that

cm?shouldavoidLBrt&lxlOrldes,Suchu titaxl.iamom) Whioh ted to 1069

mygen

ISSUES

To illustratethetypesof ,ti~ ts jm matings rqulnxl ~ GE’s for

Strategiodefense, et us mnsider a~~loemmplefrmtheHiFU.ll progmn.

Sim4JxmproblemwiU mise forFZL’sas thedesignsmtuw axlsolddfy,At

presentthe Optloclmmprlent, WMoh W*P to M UlxU??gm?kest stressU1 the

MKl &sign, is a fluorine-resislmt,anti-rwleotiveCOatd cm.loilunfluoriti

(ChF2)-w ~ theL=er puwr ampMfler. m ourrentdesign@Js f(,ra

damge ‘*shold of 9 J/an2, Rmketdyrkehasprcuurd ~8J SnM.Uwakl -s

fromtwocmmUULQ vamlorsml mnt the*6 to IOsAlmOs fordaJN3@testing

Theflintprt w testedexhlbitdoatastrqhiod.amgeat fluexwes~able to

t~ d~s%P ~t . Howver, IlliOKG.02@0 dam?@ was always c~, down

to 1.7J/om2. In atestrophio&rage thedamageS@ oontlnuesto growuntilit

eventuallyfIIistheent- fwtprintof thelaser&mm. In rkrosmpio damage



5-20 pm

shots.

diamter pitsem fo~, lmttheydo netgrowwith6u&quent lasar

me p’ohlemIs that the D31ationship~ mioroscqiodamage@

waosmplc dumges h reflectionor tEulSmissiorlb notknown. Extensive

mlLuOsOoplcdamge muld slgnifkemtlydegrde theprfommOe thelaserca,vlty

wlxbwsm Mom seriousmild & theeffectm fluorlxsmsktarm, whlticmuld

h3 r&lua33~ themicroscopicd.amgepits. Exp3rkts exe

theeffeutof mMrc6.c@o damge on theopticalperfomanoe

StaMMty of thewidows.

planr@ to elucidate

ad chemical

R3m9gethmsholikforothersrallpintsprmddalthroughWcketdynehave

designmrgh norhavem acxxuntdforanydegradationb

Waw qtical ~tm-+lfmwm *ter

l.qe wldovs *@ fora high-pm CBL,

prforr.1’mmof the

*- samplesto thd

Mom extensiwtest~ of flucrti-rwslshmt,anti-reflectivemathgs has

Men performedfortheKrF fusion1- develqmnt ~greun ~ Ste@en Folt~’s

groupat LOsAlarm! .RMMxlon theseL3sult6alxlasmmdxlga faatorof two

irnprcmment, Wklmhw geMraU ymmoMerved froK1243nmto351Ilm,tkm

ourmnt stateof theartIs akuut5 J/m2 formatingsneded in str~kgln

defenm applJmtlans,TkLsestkte, h~, dms notecmu.ntform

hqxu+antfeat,nurdy, thatthelaserpulselengthforEMRD w5U ke arourd

1 ~q, wbdleourdamge testlq h prformzltithpulselengthsof 10-20n6. ‘1%



I.nformtlcmon ~ damge

ht theInitl.eldatatakenby

thedamge t.kmsholclmy & a
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ttll’esholdsWith@se lengthis ertmly S@H’c@,

Foltyn(IJXAUumx) M Marrs(NWC)M=tes that

factorof twohigherfortJMEMRLD- length.

IrlcorpmngthepikelengthsoeMng titoourlatefrtte stmtsylelds

daragetb.resholdsa~ cbedesign~ ts. It appms we am clom,

ht w - much more de-kual hlfoITrati’m on Sf3aung With pulse lmgt.h arKl With

the she of cqmant ml on theeffectof ml~c damage.

APmxQIm KmTa3Lmqmmmrs

The appraA we us taklrtgto demlop mM..ngsthatrre8tM rqukmmnts

forGEL’smy M dim Intotbl-wl@&es. The fm - UalSistsof

ldentlfM_ngtheM nw&eria2sforopticalmatingsas wll M identMybg the

ammrokl vadcn’sthat&2hleve* m xwsultswith* mterials. An

imtlve lZMsonlansurvey,h Whtahsamplesm prcmurulh Mustry, tea

at LOsAMumstianwset~, mnyieMtM_pmnlsbg ~tes

veryeffkkrltly.
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It is a~t ‘at w & umkedramtlc Improverents or

qualdtyof opticalC09thgs to E.atlsfytkmIqulmmnts of

defense. We arest~ fu frm theintrlndcdamageMOlts of

hwkthralg.b h

Strateglo

Optlcd COatlngs.

Much Umw hdBJrental msezrch onthe HEchmkm of I.MOr-lld- c!.am3gefi

~ to re!&Lz the -tlal ~~ of Watings. !nlelwyisto relate

damge mohmlms curlthresholdsto micrcexplct.Mllfm pz’cpl%iesawl,h

turn,to relatetMn fxlnlpropertiesto deplsltlonpwHterS . AcMevemnt of

tk@ gcd wlU rqulm strungprtlcl~tim frcmMushy, universitiesarda

W rqe of feleralMxmtorles.

~ONAL Cx14TlNolmmzATIcN

Fi@z@ 2 ~ut%ra~ the hprovmmt tidamgereslstanceth8toankr@e

@ identlfybgtheappropriate159terlalsml verxlms.Thedataweretakenfrcnn

theLrlitialdevslqmn+ @Me of opticalomponentsfortheKrF fitionlW

~, -pq@ssm*tiwP= ishpm3slve, ~&lngfrarl

microsmplodamge thresholdsto thresholdsgrwter than6 J/m2, which~

*WEP ~ts o

Miltfiyerdlelectriocoat-s of 8L* (A1203)alternatingwithSMca

(fi~z),wkkh YLU theMa resultsforreflectorsat 248nm,em alsopr~m

~tes forreflectorsat 351

3, theS04ter in psrformrlc@of

ml evenfrm thsmm wrrlorIs

m, Hmmmr , em shmm dx’amti~y b Figure

alunha{’‘ildramatingsfrom&f ferentveniors

t~olu? . Forexample,veMor A dellvwrda

mating witha damge thresholdapproddng 15

rw@mlmnts of EMIuJ3, Mt theyalso&dl.verErl

6-7J/cm2, whichdo not-t the~ts ~

J/cn2, whloh~the

sampleswiththmshol.dsof

Evenmorestaxtldngis theran@
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Of thresholdsfrom1 to 8 J/’m2~ for cmatlngsfrcmmrdor E. Boththe

a forprfo~ ValMatim ad thepOIMe forpolmmoe Optution are

evldeat. Qrk3fb.alpetit,Ime-tof thematingsm p’d- US@ mnventionxl

electrQn-&amdqxxition. ‘Ihe-sample prdumludnganoml deposition

~t lon-Wam sputtarhg,gavea lowdmage threshold(1J/m2). TMs

Uustrntes the Inqmrtanmof a wnoerkl ef+ort to op’’u~za CmvElrltiOMJ2y

mw CK+3tqs .

The Smtter in pmformu!e o&3r%&~Sets ofsmll(two-lllch

~)mesisalsod=erwdaarc=s thesurf- of Uqe optical

Cmpnents. Figure4 shinsmamremnts madeby StephenFoltynat h Alarm on

an 8“-squEm3-WI withduudndsilim to reflect248nm. mequareww

sorjkedinto16two-inchsqwuw segmnts,whichwuw thentest+dfordamge

~tly. Theaverageof theaixkx3nmasuraldamge thresholds

(4.2 J/~2) m aloseto themhes @talmxlfrm threetwo-~ smnplescmt-

earUer by the sam -or. Hcwver,thedamagethresholdsan the8“-q~

vuled from2.0to 5.9J/m2. Clearlythemating ~ notuniformad thereWQ

differenttypesof defectsb checmatlng,soreof w.hlohhavelm d8mge

thresholds. ThisKLustratesa rajorpilkm in qualltyasmrmcx3forlmzge

alatd optics.TbxsaMSofs@s0nthf3 ~tbghadtobte skito looatea

fw d.6nk9gepr~ ~. H~ ,thel.attard4ermlm thedamge res@tOmm of

t~~t,-t~-~ ~u~f-=s-=t~-tw ~s

krediateiwitha Mge spt laser. ~ tbiS mse , the aotuil darmge thrwshold

IS a fautorof twu lcnmrthenthevaluesmasurel on two-hmh Saqles,which

illustratestheproblemof eczdlngto l.qe optics.
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iwfarwhaveonlyomsldma mat-cd optics lmatal In a “Ernlgn”

envhmmm t, i.e. , expsure toint.ense-wt ion bonlythewrmm. As

~ wMer, _ mtity optiw am expxd to multiplelwaxds. For

emample,XeF ti KrF cavity optlas ‘rest b fluor~ resistant.Alumlna/sU_lca

xfniLtUqyerd.lekctriocOat@gshav6@monstra@l thebestdeamgereslsteaca,Eut

sUlm M not fluorinereslstmt- mustke mplaaxl forcnvltyoptics.We

haveMenttild - promMlq fluor~ relxktmtmmbhation, namely,

aluudna/cryoUte(Na#.F6). A simpletestforfluor~ re-eam is static

qesuretoamlxtum ofo.mF’2ti He,Wlld~tes thelMerg&srdx.

Flgum 5 show theeffaatof stattoflumLneqnsu.m on reflectanceat 248nm

fortluw aJuudna/cyroMlxmkrors obtti frcfmcllffemntvexxiors.Onlyone

CoathlgIwt&lDsMgh IY3flect- afterlmm hoursof ~ .

To optimize perfoIm’Lm33 lni&”the @g&316 WhlaJly hB9t’a to abnlt

15Q”C.Wehavekdlt aoel.lwhidenahlesustotest ford.amgetithe presence

of hotfluorine.m prelhhlarynmilts irdlc!ai-ethattherelb notr.lmch

dMfel?3rUx~- w @q?” tbmshom ~ in dr amlh hot fluorlnefor

02atingsthatdo W UM.erthestatiofluorineexpxure, ‘lMSresultgreatly

ftitates te*hg of fluorheresistance.

NlvEL Cmmc TummqJEs

Anotherapproaoh to aohis.m‘b &wage msistanca~ Ln strategic

defense applicationsIs to ~stigate alternateor noveltechdqes for

depsitlngOptlcd matings. onen’wthodWoh w alreadychum @Bat promise

inyleldng blghdarqe tluwholdsIs *ml dqcd.tlonusMg sol-gels.The

developelltof sol-gelmatingsm ban dvanc@ IrK)strwerltly~ theLawrenm
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Ll~rw National I@mrato~ (UNIJ)In mn$ux?tlanwithM fusion. The

f= samplesw IweiW fromIJLNLfortestingdMplay@ highdamage

resistmoe. mmge theahcdds of 5 J/& were ~ at M8nmfo~ two

anti-mflmlw dllca sol-gel.coathgs on * SIUm . Dxq thetests

thefrontsurfuthelxxkmm Wasklng jmadl.atdat su.bthreshold

of

~1~~ . Asatestofthh ~J tll13b30ksurFaa3

threshold of 14 J/m2 w ~1 As a furthertest,the

tositfor *mnt&axd thenwteSeilagti, gi*a

9 J/an2. 01Y3drawbackof SUdc!asol-gelOoatqs , hc%ever,

Wcu3tes-kdarda

-9 was aldmed

tbmshold of

isthelmkof

fluorlm msistanm, Mwrt.Mless,

wblch ~ to lx pursuxi vigorously

losALAmsoF’rIcAL IMMt41EmxmM

sol-gelsad IJw8rhamming me t%m items

in the future,

MAlamshas puttogetherahcadly Moptl@

developme reskteatoptioaloxtlngsforhigh-~

damge programto

tiibl.ead ultraviolet

I&w3r”s. The kasiaele.uentsof theprogmn areCOnventiti mating fabrication,

damagetetihg, novelcoathg fahricatlonatixmterklsmalysls. A brief

descrl@lonof emh _ of theprogram@Jl ka presentedblow,

Irx3ustrialparticipationIs thekeyto bmve.ntionalccat~ ftiication.

& Mmtd akmw. oontractbwillM letuder theausplcxof the SIx(2BL

COatqs programto twoor mor9mmmmld. cmathg Irk9nufacturefs. Thepuqmse

wlxlk to U@nlze theprfor’rmoeof uurmnt cxxthg technologythrougha

jointR&DeffortwhichcanbUx3sMustrial cx)at~ expertisewithdamge testing
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arYlImterlalsSoienm at u%’A3ams. InitiaUytheer@@t3wiJl bplacS3 on

developing fluor—mslstan t damkag*reG&tant,mti-mfleotivematingg for

klgh-~ w ~.

InsAlamospsesses ~ve qa~tles fordaqe tes-thgof optical

mnpomnts. There- tw -e tastI.akmatoriesddi=ti to XeF,me

ddicatelto Simulate FEL’s at 1.Oand 0.5pm, 0xmde31catdto XeClarKIXKZ

F_dY=,Wm~~ KrFal Alcxardrite.titists at

LosA1.amoshavepkmmrel theuse* equip-entto monitordamage&mtLng,

whltiaUm effioienttestLugof hur&e5s Of SitOS e%ah teSt=d W.th hudrecis of

M shots. Thiskrge amunt of data*, mqk! withIY3Wtecbiqxs for

malysis~eld.saccuratedamagethresholds.

Integratdeffectsprovidetherqjorunmrted.ntyin theprformrm of

DXH opticsforGEL’skau.se thedataM Is *rarely x. Thervfore,a

@orem@asis at Us AlamswlUk to durwteri2a themultiplehamxds In

lasercmltiesthatgiveriseto integrakleffeuts.Scbni.d(U) ardRLU.on

(WSU tive~ _ thattherei.sa signlfimntsyzwgtsm~ fluor~

ad elwtrunsLn et&hg optiml ocatlngs.We @m to augmnt theongohg

fluor~ testhg, whlohwasdesariklearlder,wi.ha detalkl stulyof ths

surfam ohemistryof F2 - F witho@h@ udng moleaulard atomiokeensan3

60@id@Lt@ SUfEM33 ~y’SiS .

O@ios m lx)thof thepr~~ GEL’s,XeFaultheFEL,willkm q- to

Ionizingraliation.We planto usetheaomleratorat theLa Alams Meson

FhysiosFacKUty (-) as W M a ~~ S~ to hraLLLate Cmalxd optics EJ’d



Themf2hanLsmof M-ixhxx3 damageam notul&r’stcKd,althoughthey

m knmn to deperdonIn9terkls,W@kngth, @se length,eto.. FZK@%rltday

coatingsareriddl~ withdefoots,ht -notalldOfectslowr damge resiskmcm.

A ‘@yto illuminatingthephenmm of laser-id= damge wUl h the

develqmnt of nondestructiveprcbs thatm identifydmage prons~ b

optim1 ooatings@ therE@ emhle detti ntker!EManalysisto ~ the

typ of defeatthatis ralucingtheclan-ageresistmce. TVopramisingdefect
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MULTIPLE HAZARDS FOR LASER CAVITY OPTICS

EXCIMER FEL

FUNDAMENTAL RADIATION ● FUNDAMENTAL RADIATION

X-RAYS . T-RAYS

ELECTRONS @ NEUTRONS

CORROSIVE GASES (F2, F, F–) ● VACUUM

HIGH PRESSURE H. (RAMA!U CELL! ● HARMONICS
L

POSSIBLE SYNERGISMS:

● IONIZING RADIATION + COLOR CENTERS - ABSORPTION OF FUNDAMENTAL

● ELECTRON AND PHOTON STIMULATED RESORPTION - HIGHER FLUORINE REACTIVITY

C1-iM -VG -7507



OPTIMIZATION OF 248 nm REFLECTORS
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LARGE SCATTER IN DAMAGE RESISTANCE
OF COMMERCIALLY COATED OPTICS

1 I I I I 1

. 3’
AL20a/Si02 35; nm HR tooting on fused silica

— All ~/4 with ~/2 overcoat
— Nominal R = 0.99
— Tested at 351nm. 12 ns pulse
● Electron Beam opposition
o Ion Beam Sputtering

I 1 ,,1,

c
e
&

●

n● ❑A El El ●

●

A B c D E . . F
VENDORS

CHM-VG-7522



SPREAD IN PERFORMANCE EVIDENT IN

SCALING TO LARGER OPTICS

● DAMAGE TEST OF AQ203/S102 COATING OF 8“ SQUARE

REFLECTOR

- SAME VENDOR COATING TESTED EARLIER ON 2“
DIAMETER SAMPLES

- DAMAGE THRESHOLDS MEASURED: 3.6,3.8,42 J/cmz

● ~RIBED 8“ OPTIC INTO 162“ SQUARES

- INDEPENDENT EUT [DENTICAL TESTSOF 2“ SQUARES

● RESULTS {MEASURED THRESHOLDS INDICATED IN J/cm*)

13&+l~.o~ AVERAGE THRESHOLD
.

5.5 55 55 4.5
4.2 Jhm2

4.0 55 35 4.0
b

CHM -VG - 7495A



KrF CAVITY OPTICS ARE EXPOSED
TO CORROSIVE F2

● BEST DAMAGE Tt4RESt-iOLDS WITH A1203/Si02

- Al#3 FLUORINE RESISTANT, Si02 IS NOT

REPLACE SiO: WITH CRYOLITE (Na3AlF6)

● TEST F2 RESISTANCE BY STATIC EXPOSURE TO 0.5’%0 F2

IN He

TO DATE DAMAGE TESTS IN F2 YIELD COMPARABLE
THRESHOLDS TO TESTS IN AIR

100

90

80

70

A120JN03A1 F3

on Corning 7940
fused !)IIICO

.

O, a,u: Before F2 exposure

●IA ,=: After F2 exposure -

t
(100-200 hs )

I 1 1 1 1

2 3 4

DAMAGE THRESHOLD (J/cm2 )

CHM-VQ-7496
II’I Euri’ !)


