Bl CYCLI C COVPOUNDS W TH KI NASE | NHI BI TORY ACTIVITY
(Attorney Docket No. MPI 2005- 021P1RNVWOM

WORBMADEDAPPL] CATI ONS [ 001] This application cl BE€TVES2006/046113
priority fromUS. Provisional Patent Application No.
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is a apllarphew af,a I@seeopllcnaj isysieinp hatwith, its enver@mw@ﬁoand Figs. 2A and
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sub@Klétbmserbiedmh greeﬂebddﬂaﬂwcﬁ/v VYheiattenated Daser beam

RAX g& C(O N(R4") - NR4X£N RAX I?
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with C%ea’s%rgé 'poH @for[ﬁ@@ﬂw&f%ﬁfbe’%g ﬂcsw ﬁ%ﬂ@ﬁ 'lf(xé gbebﬁw g2
asseﬁ(bﬂRG(Lamhﬁ@dz lso ch;lee_e agﬁam(r@ Rgrt which is not shown.)

Pk MG a st ShEEa N & andosed topes begybe

assemblPidh LPSysteAASINbBA)iR gredte Qi &ail befdW2RS,
-C(ON(R4)2, -C(O NR- ORS -C(O) N(R4) C(=NR4) - N(R4) 2,
-N(R4) C(=NR4) - N(R4) - C: (O R5, -C(=NR4)-N(R4) 2,
-C(=NR4) - OR5, -C(=NR4)-N(R4)-OR5, or -C(R6)=N-OR5. In
sone enbodi nents, each R2b i%dependently is -N®, -CN,
-C(R5)=C(R5)2, -C CR5 -0OR5 -SR6, -S(OR6, -SO2R6,
-S2N(R4) 2, -N(R4)2, -NRAC(O R5, -NRAC(O N(R4) 2,
-N(R4) C(=NR4) - N(R4) 2, - N(R4) C(=NR4) - R6, - NRACCRRS,
- N(R4) SO2R6, - N(R*SO2N(R4) 2, -C(O R5, -CO2R5,
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-N(R4x) (R4z), -CO2R5 , -C(O-NHR4 ),
-C(O-N(R4x) (R4z), -C(O-NH OR5x, -NHC(O R5
w0 Mﬂ®(0@940?5x NHCXO) - N(R4 (R4 ), -NHSO2R6 , -PENBSN0&046113
4x) (R4z), and -Q=NH)NH-OR 5 . In certain particul ar
[OOZﬁ]bodﬂgenSA 3RBC,sandBD ardHESEEBvely, Swl@(%%)lem&xplan S|de
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moufh‘t 'a@Qéthy 78 Bor4irét tUFH ﬁﬁ‘rbrpé?één‘ibl euC (Terﬁi‘rﬁr@ér ARty 34 is
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rocy hav
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sel ect

or ORfgRIR U 0P difur] WIIG SRR 06 RUOR iTIP ot /bakaR 20-degree
ben%%ﬁ(? ﬂB\'R/@Xh @#@PB&L@%B%SJ 86 @nagJ;%ru cé{&‘?d)sis\’ophcal surface 78 to

stituted pI per i pi perazinyl, or
pre\@nt mbumu@ionrofmntqmﬁahtmh R wrefemi@cﬂ)gaal giffuser 88 is a Model
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Mcl\ﬂé‘é’t@?—@a‘r‘ﬁ e@s Agelds, THIfGMA, landswiieh iopetftes at 300 psi maximum
- menber ed aryl, heteroaryl or heterocyclyl ring.

PFGQSD{BS]HHE@WMMQ penfpaliemt |y is Cl 4 aliphatic, Cl 4

to0g1" 0 PRtde A for 158 bl A Stk kil AHBEAEY by AREIEBhg the
floworite €orad bdrtn%uminlémcﬂﬂmurmr the- lagefomaﬂ bacyphes unstable, as
me%]ﬁf\frgﬁri E{%kt@c%@ggtﬁglﬁgg%%tpg Q&bﬁ%ﬁﬁoﬁpqt %ng)thwemﬂow
defl?e&t@%2; Iasé}l(k%‘énq GRONBR o is F{%tgﬁ\g g)jzé'ﬁ taigﬁétb o%ég{:ﬁ%tr This flow

I'n such enbodi nent's,
redmttdm d;lhmnatdsrmgegasatwhmlencwﬂmﬂcaubegi the beamttadieedme unstable.

0038} [ o FhamRpRos Y atidt B d nd B4 BBkt 8 beam
attenaftig (Rt widdisly Bﬁzaré Salsibl %rﬁ ed (ithahk pitagied pGigeﬂrfeatures

tluoroali phati c, r(Cl%)al kyl, the aryl portion
desoﬂbwh aod sdmwntfer amobmgunyagmlplyﬂl& gdas Jpwanto the attenuators is

dete) tl{é\%& ﬁ)l %(ﬁ 8%82 éﬂél}%&g@% q%érepo%eé(rggigﬁﬁ?{:?lﬁlé BgrgeI é‘as flow

remaved ileé hamidity m"th@(:@)!l(ﬁ\lrhéreitheltldﬂﬂtdaﬂi)sombﬁnéﬁtr isajontained and
particul ar _.enbodi nents, - C(O) NHCH

there@y OPRAGES HE @Sieppglion ptqmq@qqg CH3,
[002&%‘651 Phé %é?& Qfeotfyéc)nbe& %a/el g%? %rfenﬁﬂf’@dédﬁl%tllﬁw'g) l‘hgfﬂow of the

I on re ates to npoun

urgé basBp tbat ﬁeﬂhpuwﬁ lsamlrisgam}yom}nodlmw todhe bicaen pafh and
erein

optigal FUTtAGES Wiere Y Naee0a fd S 6qaleA abHENGN WD HouEgs egidual
conPé‘th\‘ﬁntJ. %ﬁ]d é(ﬂedt@al%'\'éﬁ\’&)to degr‘\é(d%ban@)e osmé\!l Bfiac8RBven if at

4) N( R4
very kr(wmpn IﬁNRw S, Bync Lhdj mg@mdsremmmg;exus(lm@ntamlnants

Wlﬂ’g(lfl(ﬂ@;?{fw% & gascﬁ@ %Kr@%g)r%‘ tiao%e ﬁ%ﬁéh{}?&tﬁé&&ﬂﬁ m’%ﬁtact with

optichHsi4des, is @reatQ:rNU)Jbe If[tAé Sbhrg'elgas wverd 1rﬁrcﬁid€bﬂ&ﬁt® a large
chai n opti onﬁ[%% supstituted with -F Cl al k

seajgd assaNRly Withasg e rengiitiof dubgs, @Hf%ﬁﬁﬁ? yorshﬂig:t lppaItZ@&i at the
C3 6 cycloaliphatic or an optionally substituted
phenyl, pyrrolyl, imida: olyl, oxazolyl, thiazolyl,
i soxazol yl, isothiazolyl, pyrazolyl, triazolyl,
tetrazol yl, oxadiazolyl, thiadiazolyl, pyrrolinyl,
i m dazol i nyl, pyrazolinyl, pyrrolidinyl,
i m dazol i di nyl, pyrazolidinyl, piperidinyl,



oxazolinyl, or tetrahydropyrimdinyl.[099] Each
substitutable saturated ring carbon atomin Ring D
wee@resalbty i s unsubstituted or is substitutedP@i/UB2066)46113
=S, =C(R5)2, =N-OR5, =N-R5, or -Rd. [0100] Each
optical kssrrfabes atorarallimggfiaw & idividue) opdichiocorapomerits wailidbe

B8 Sk A r s e

Chan%(§5 -C CGR5, -SR6, -S(O R6, - SO2R6,
N% R4 N( R4) 2, NR4§31 )R5 - NR4C( O) N( R4)
[0030J( RA)HE sem;i d\(t@tzlt;cgler {nwtrhogn\fitiedrRgjainstiR ga;siﬁBSZ (Figs. 2A

and_%)@%% g%@éﬁgg%%@%z%@%ﬁd d %%ﬁﬁ% pragg{ew&zl&haust

outlefS(Fe} M -é\ﬂﬁﬁéntN(T'%)Qealed\lbﬁt@r%véR"rél b'(ré’di)cé?éQIRﬁmate the
NR4) = NCR4) 2, cg =NR4 - C(=NR4) - N( R4)
posséﬁl%pﬁwmmaﬂts gHtsigs o el Qaﬁlcgh@ltfrqmtr@sr%tmgﬁﬁ& the assembly

and B0 PRty D i o substituted wiih O-1 R and 0-1
[003%2| gﬁé 1|§ZA&; sglrlnI Ilﬂﬁﬁiﬁ?bﬁetl_o@ldfd Uamcslliomgﬂr@ltt}a:pathaifchght
propagatina4hciasarbptisn GRiinG mpk wida Ao Mith B igrastis to Fig. 4,
S- pﬁl%ﬂﬁé&‘irﬁlg Ilal"l&g%zrﬁ f}‘jg l%ﬁﬁflﬁénlt %a‘%ﬁ e°%|n' é?hé‘ﬁt'r&ncfe surface

102-dR2a fusédlsdlcaaﬂmdeéM TAn SvBolaRkzed Icammténsltydm behm 104 reflects

off %ﬁ[&@]uq%séﬁ% C“f QGQS rl\gm Ecl) %3 £ I'-&nt bﬁgrarb al @(é snd propagates
throﬁgla%héw@nb.sof WHBBRNELNARYS 9@!@&&&%\&&&%&.@: ®eRm 106

nsisting of Cl1-3 aliphatic, Cl1-3 fluoroaliphatic,

refledts off@n exivs@acel 8§, propagtesibacktzpaghdha ntgriot e windew 24,

and: @qtesl?d O) N%&%%#Fﬁcﬂﬂl}l?g@8@u?[@ﬂ%ﬁﬁf 0 réftacted and

attenb'é@@lgi( Q)ndow 24 Prof tos thre( g ‘\ANﬁdMW 108 along a beam path
C% =N(R4)-, or - Q}%NRA]-L [0105] Each R d

that; ditierscierarthe peagn aathdﬁtm diohy beamst0Q ut ed aryl

008 11y BRS04 e

reflgdtidnyds adymdtibyl of amglaayri m d| nyl group. [0106] Each R2d
[ ndependent ly is -NO2, -CN, -C(R5)=C(R5)2, -CCRS5

- SO2R6, N( , -N(R4) , -NL4C(O) Rs,
N ta,n?él( § NR4) -N(R4)2, -N(R C
P- PO%E'})%% (IﬁRL 0 E:(R4) so)QR (, )N( R4) (SOQN( R4) 2,
-0 C(OR5 -0C(O (sz)z “C(OR5, -CRR5, -C(O) N(R4)2,
oo L O N N RA) 2, - QNR 4) - GRS,
4
S Pug’za%ﬁ %\I%%)yrﬁ(&m) C(R6)=N-OR 5. In sone
enbodi nents, each. R independently is selected from
whér@?ﬁ%%‘éﬁ?%@%t §ﬁ%l€%n@f0ngﬁe traﬁ%ﬁitt%a%( an)ghﬁn%@)d&ss The angles
are{6i(1d peRSNEI's-LEWO) M(smﬁ,-mﬁsm al WheTe-nz sRe- lmderefnamtlon of air

WSS TR ey e
cak%l.ﬂé‘l@c?r]s foh FEQUEsifEPae Gg’éf‘ﬁénonﬁbféis R $=SeL8e Qi%ﬁ 'b?anlg 4.

group consi sting : where the variables
Bedtw,atienurjing amuiit mmdme 24ty inteniionahdesign mtéod@@sma@f@re light

los$ 51 u6H oatie S3iablitoh ACntdred WY oxfiefiond sét fortn above.

-CO2R5, -C(ON(R4)2, -T3-OR5, -r-N(R 4)2, -T3-CO2R5,
-T3-C(O N(R4) 2, or an optionally substituted 5- or 6-
nmenbered aryl or heteroaryl. In certain enbodi nents,
Rv is hydrogen, an optionally substituted phenyl,
pyridyl, or pyrimdinyl group, halo, Cl-4 aliphatic,
Cl-4 fluoroaliphatic, -(CH2)®-OR5x,
-(CH2) p- N(R4x) (R4z), -(CH2)p-CX2R5x, -(CH2)p
-C(ONRAX)(R4z ), -(CH2),-N(R4 )-(CH2)q R1x, -(CH2
)g-N(R X) (CH ),-R2x -(CH2)g-N(R4 )-(CH2) S-R2y - (CH2)
-N(R4X) C(=NR4X) - {CH2) -R -(CH2) N(R x)C( NR
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nitrogen atomin Ring Coptionally is oxidized. In
sone enbodi nents, each substitutable ring nitrogen
W@r@mos494Ri ng C i s unsubstituted, and one ri ngPeI/URIGEOM6113
atomoptionally is oxidized. [0127] Substitutable ring
[0033]r bokigat 618, and Riane, réspe@h/@i)alo;rqsasectmmattreausldd elgwvation, and
-2 R.and 0-2 R . Eac e
oxo B AES g7 30 7Rl RO BHOTES! 2 TG} et EErGatAg nput window
24 §ét9‘r%%hbl@hﬁ$ulﬁheaﬁ§w @lserab ficd)systeih G0 4
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atteng%%%d %&gtﬁ%ﬁ@@ht%ﬁ@% p%gﬂﬁ%g%ggﬂﬁﬁg) | %r}] gxnt §urface 126

andsalbrg itheisanhedbegrh giaithc as zbhqtlo,f inmttdigbtlkgam 0. Low intensity
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non-aromati c rrng aV|ngOSr|ng het er oat ons
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apemm@ (r@d>tl smﬁvﬁ)lphsutréheﬁ tblalHGWQﬁSStagatdf gut;hﬁetlr!ltghtR l(a:éehm 124,
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[00361;et M\@Fh wfewmﬁéo Fﬂﬂ%ﬁmd hgPeIRAL Wﬁﬁngm%\ﬂaﬂgow 24 s set in

anOOI%tlé% c,)) cYOL?rHQattg Wﬁﬁm E)Hfﬁﬁ%aéga%y 8 mgﬁgaﬁ Irn%’untlng assembly
14m e\l\mndmw omntmgeqasadﬁm nyo sperralts evarfuab mtahen gf atipnuating input
ar

Th bl 2. R
wingRw 2610 MBS  famblued B0t SurTFES Fi o The Jassr Deam path.
Wuﬂio‘%?—m%u%'tnhb'a%@én@lkﬂﬂm ﬂf&ddﬁéaéﬂ ¥nBUBS hbldet ad2whitis BBRd to rest

wherein the al kyl ene chain optionally is

on arsuepofj@ue‘acgyn thet az@nnularc}d:ould@ 144 gf a stq;{p@)i opening

CN(R&) -, -N(R&)C(O
146 Ndﬁ’k%&?"l\?‘%é\gﬂﬂ R4) CO2 s LN REL) s)og( ) - (O N( R4) -
[0036{ O Annu%uldem@hcludéé o SHRIGWNEB}s 148neminetee lﬁy a smooth

or a portion thereof ‘?f}gtlonall y forns part of a
2

annidarfiangs surfage 199 agnest shARGRUStING IS Yandaw 24gesisy Three
o USRS Y U 8t Bt
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. I ndepende se] ected f om F, Cl aliphatic d

inclids Bainh i PeaSh s 13aKiblecAng ey FrkasEadh s shais 456.
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or cycloaliphatic ring. [0132] Each R2 independently

allavea-usep fo a@@mpl{gm)aﬂ@gmjazgon@ aprdar hatder 14Zapng annular

shouﬁ&g?% N( ;ﬁ%%ﬁt a H?%%@B}%ﬁl iW to the incident laser beam.
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R4) SO2N( R4) 2, OC(O) N(R4 -

an 1r@g2py5ndov¢g@ R2 |t|oned;¢rth($@aJQ§l;g rtLodj(Qﬁt p@ l LsNRtem and a
)-N(R4) 2 -N(R4)C( NR4) - N(R4) - (O R5, -(C(= NR4) N(R4)2
-C(=NR4)-OR5, -C MR -N R -O%, or -C(R6)=N-OR5. In
sone enbodi nents, each R2c independently is -CN,
-C(R5)=C(R5)2, -CCR5 -0OR5 -SR6, -N(R4)2, -NR
C(O R5, -NR4AC(O N(R4)2, -NRACRR6, - C2R5, or
-C(O N(R4)2. [0133] The variables Ra, R, R, R, R,

n e —



substituted with one or two substituents independently
sel ected fromthe group consisting of -OR5x, -N(R
WO R(0RAY4947 - SR6X, - CO2R5 , or -C(O N(R4x) (R4y) ; POT/URD06/646113
an optionally substi t ut ed pyrrolidinyl, piperidinyl,
frxedrler/plrm‘l atieyrluatrom tiatde satinty ther opfigal gystenn “Blog ausmtingsystem

oroviRS ot 8RS ookis b /S 6 b0k B9 PR Thg b Bout e
lasePhOARIdLadio RN HIBldeT dowrdtiheyi ng 0-3 ring
eteroatons independently selected fromthe group

[0038pnsiFdy. ithig @t rsometnc yiew of a Rasies shytier assembly 0, V\d',lldﬂ 5
instaligh o Pber PR svslith Ag adhbsgtihh exPWindad g?llés%? Hekfikz (Fig. 1).
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consisting of Jj n certain
conmgdtien te o bearriube et A§ tat is seeleecagajnstr mexditavigdowef laser
h (gag strgg of :where R, Ry, and R * are as descri bed
eadd6\(E19- 19142] In certain other embodiments, Ring Cis
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reflectexherergy danc thes nutrieeommmmmatjdrﬁﬂsé oeﬂaﬂtran(s‘e&nA)JrQ)’rl"rat there is

no cpligaietiaearr ity dape HonBh Beafs btk g ésapfial 2.

pred3ufiged Atatd e nstid BRINGRF H 69'r§ﬁa<ﬁs Bnﬁ%eﬂ'ﬂﬁr Bnities shitter

val ues and preferred val ues described above for

bladeotéfifram the)laganbegropat). The exiendadiand retrastedpesitiang are
vV
sonfi RALTROEHT BP0 Thp BhaTby CHRLIBR sfiemsopt

coni tér(ﬂbtéhovfn@) is 01, or 2; and Rng A the vari abI es
and R have t he val yues .and preferred val ue

[004:ruscrTrrfeaseese@ne&mat@raﬁw%rer [iyimizes wapterhggt gefszation. and
e [ REFrsfen 8t 36 Bl BBk arBALEl sk el ddign, The eser

shuttett tethamisof incotperaies nd materaliothat,; wiien expasediio ibe Ia$er

racigfion, Bufl FofPar s it staminzi s pafrapbiab R e dFtical
confpiin@utsAin lééérdp\ﬂcla) syét@rh"’Vd Pre tder ahattane! cﬁ:ﬁer@l‘ed completely

conpounds of formula i) are shown below in Tabl e
manualiyslusing laserfraitiasae@blyhand pigsent. 1Easv1m3nyahoaerethn gluring

sy S5 Sl el g5 10,1 1

004ﬂ' llm?ﬁﬁei%%bi@?lg thése havirg Iskilldn lhéggtlt?égr?hnybhanges may be
- 1
macie §>4thf defails gfgthe. @Pyeseesrmégé fnéfmmemtleéboqt %ﬂaétrng PHiom the
1-65 -66 1-67 -68 1-691-70 1-71 1-72 1-73 1-74 1-75
1-76 1-771-78 1-79 1-80 1-8101-82 1-83 1-8'1 1-851-86
1-87 1-88 1-89 1-90 1-91 1-92, 1-930PTI CAL COVPONENT
CLEANLI NESS AND DEBRI S MANAGEMENT | N LASER
M CROVACHI NI NG APPLI CATI ONS Rel at ed Application [0001]
Th| s appl | catr on cI ar nms benefit of U S Pr ovr sr onal
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processi ng equi pnent entails enclosing the entire
optics volune with a cabinet style enclosure. Sone
waele®ge®4T ncor porate a purgi ng system usi ng SOPET/E82006/046113
of clean dry air or inert gas. Beamtubes are also
undeﬂyidgiminctrilw of theeinventiﬂn' CHié sespeoait thegresént invention should,
m_cr omachi ni sucgae @Q rated circuit error
thergfpreebe idéF?r oply ed \glﬁg IMSv optic rails and
beam pat hs use covers to protect the optica
conmponents. Neither purge gas inside the encl osed
vol unme nor beam tubes with purge gas have been used in
| aser m cronmachi ning applications. [0005] It is well
known in the laser industry that UV wavel ength | aser
light can be very danmaging to systemoptica
conponents. The photon energy given by E = hv(where h
= Pl anck's constant and v = optical frequency) for W
light is sufficient to break and reform bonds in many
conmon ai rborne nol ecul ar contam nants (AMCs). In this
process known as photopol yneri zation, polyners are
formed on optical surfaces that intersect the |aser
beam The polyners cloud the | enses and mrrors,
reduci ng optical transmttance of the system and
causi ng beam distortion that degrades perfornmnce.
Simlar problens may occur in the presence of
particul ate contam nation. Particul ates can becone
vaporized, and in turn, polynerized onto optica
surfaces. Additionally, in the presence of high
i nst ant aneous ener gy pul sed beans, an acoustic "shock"
wave may be forned as a particulate is ablated. This
acoustic Shock wave may damage optical coatings,
substrates, or both, as it propagates into an optica
conmponent. [0006] Currently avail abl e pul sed | asers
wi t h nanosecond, picosecond, or fentosecond pul se
wi dt hs suffer optical degradation resulting fromthe
hi gh peak powers incident upon their optica
conmponents. Often, based upon the application, the
| aser may deliver excess output energy that nust be
attenuated. Currently available attenuators, often
conposed of a half-wave plate and pol ari zer
conmbi nation (or a variation of this thene), are
inserted into the path of the |laser beamto attenuate
the | aser beam by mani pulating its polarization state.
Al t hough the techni que of using a hal f-wave plate and
pol ari zer offers the ability to adjust the |evel of
attenuation, the attenuator assenbly usually nust be
pl aced after several optical conponents "downstreant
fromthe | aser output. The reason is that the
hal f -wave plate and pol arizers work best when
collimated or nearly collimated |light is incident upon
them In addition, the half-wave plate, in the case of
a sealed laser rail, would not nake a very good w ndow
into the seal ed portion because wavepl ates are prone
to contam nation, are fragile, and are tenperature
sensitive. [0007] A laser rail, formng part of a
| aser optical system and sealed fromthe outside
envi ronnent, uses input and output w ndows of the
optical systemto allow the beamto pass into and out
of the sealed portion of the laser rail. Mreover, it
is desirable to decrease the anount of |aser |ight
incident on all optical conponents because the
intensity of the laser light (in WcnR2, peak Wcn2, or
J/cnR) is proportional to tH8 age of the optics.
Therefore, in an ideal |aser systemthat produces
excessi ve | aser power, the very first conponent in the
optical systemwul d be an attenuator of sonme type. In
summary, it would be de3|rable to prOV|de the sane
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beaminto a feature of a structural gusset to safely

attenuate the beam The shutter nechanismis partly
weowened4and shares a clean air purge source WeCTUS106/046113

bul k of the | aser optical assenbly. Three | aser

shutter design features inClaimes (1) portions of the

@Qﬁqaﬁﬁoﬁi{f@};q{@sqe%e:ﬁ h %{E)cf p@ngﬁg%sféiﬂtrpser configured to
pre\ié?f?ta%b aldten; of %%htatn'ﬂ W}ngﬁt B¥hDeesivingParfscedof an optical

notive orce to t de that does not
componeat inclustedraspart bfﬂ’a grsseasnbjuuwnpmmgm nati on of the

| d . and: .
*handtRicBhSPaERe R O iR nd B ENRL e b et iont
beaﬁﬁé\én BRIIRIgAtE alBnbs kgtbdapn Path; ni num  and (3)

f eat urescont ai ni ng and attenuati ng t he . L
r efaneont@al eprpRReNIhavinga dghhbegindeceiyingruracedasitoned within

e B S8 BB 50 RS 1M pacatng

withirf €8 mtaldrlltfa@mh igvinw(i]iltmt@fn thbelgh?beaimheedlwn'@mﬂfanec and
automatical |y uypon disruption o
saPedas d¥use! AL pemmuyricafion \Ntta)itw%ﬂi gPMpoRRRKEOYNt T
delipgtew P iiEflr RuidrPERT R stdeth 81 B8 HoWRRAGHES 1R lght
beatmcemat\tmg sarfaee dbe idifflser cophiguned toalistrbiledhe sireaneof gas ata
eli ate hr h,the use.of this, device. Q14
suftgriooh e b pEUES: rcritieaRD o5 8 FER el ot e johg beam-
recé“n%@'éiﬁ’té%@ V\Mlie' n&%p%@@élé@l?tdléth dg ke &iabliignbiitie light beam
det ai l ed description of preferred enbodi nents thereof
promgathngpmﬂmeéhle inierier regicdr. ence to the acconpanying

5% 84l Y i GRS i
optlbélscdtﬁyémétﬁ reeWTrandashy dﬁecﬂﬂlﬁd@bnﬁh@ﬂcat&ﬁn witbin2Bednterior

i sonetric views of opposite sides of the |aser optical
regl@ystem of Fig. 1, showing where a laser head and a

sp C ] . . . .
272 P kb TR s cpBoLE) afk dflin
cormhanmatlomt wmhl a0as ﬂoﬂe:hamelsfasmednmtm pptical cplponent mount and
Cl 0SS-S nal views of a r.ror, munt ass | y. used
opePiNG Fld THEcBre B rvaia. Wit neryPod isclRegiian 1S §htical
comiporient Wpté\fén?alsﬁa%@hﬂiﬁt%?% P@tt%é@ﬁ'ﬁiﬁeé&wh? meace in response
ropagat hrough beam attenuating i nput w ndow
to nnampu\atioatoéamaxtemel dassdelivapy p@adwgpmvgim@a supply af gas to the
O%ig]o Figs. 5, 6, and 7 are, respectively,
gasdp gectl onal, rear side elevation, and expl oded

Vi esTRé a@s@mtyaffrcwim Tphapioh did optlcfsfl cdnpopent tse@fra type that
attenuating i nput w ndow set in a w ndow bul khe

changes the erorgatien dirgptier AT Bre lighy beem ingisisn opite | ?ght keam-
ﬂﬁg o C view of a laser shutter assenbly that is
rec?t(}lsr{gs oJadJ acent to an exit wi ndow of a | aser head
| ncir Phe aseembly éfreairad ein voipich dlag opticdl eongdonengincludes a mirror.

Siuf 1 8o 33emBIK ST Adnwhiandes Beliea sorsdieet nghines a iht

beaﬂi' Whidh @ shutter bl ade in, respectlvel y, extended
|gt blocklng) and retract ed (light transmtting)
posi.t Inasvorkeieae peatedsingrsysteronn which afight keam propagates along

a IR ARAT B Eang itelent S 8D SBbERiont Ko GEhed Wl the

proééé’ﬁﬁ@h?@fénﬁftﬁe 'oPﬁd:at%ﬁtp@eﬂﬂ GAdinga thﬁ&ecéwm@“surwvé with an
Fig. lis a plan view of a | aser optical system

effewtwg qentercao@ the bighi\negm aﬁwnguag@rosgﬁegﬁanaé @red éhat Uefines an
i sonmetric views of opposite sides of the |aser optical
system 10 of Fig. 1, showi nd2where a | aser head and a
spatial filter, respectively, are located. Figs. 1,
2A, and 2B show the laser rail assenbly w thout the
outer covers that seal the entire |aser optical system
10. AII of the beamtube sets 18 are VISI bIe |n these



t hereby changes its attenuation properties. [0029] The
har dwar e descri bed above has the benefit of
wa@onrneidhi ng the flow of the purge gas so thatPET/ESW06/046113
purge gas is constantly introduced to the beam path
optisabsofddecraigicrLof intersectivarwith the kghteedeidingl surtacead|tiee optical

assenbly wi t hout rge, tesidual contam nants would
Cow’a%ﬁympé%@mgnm%@é@qon of the optical surfaces

eveg) n.gﬁﬁye,l ow concentrations.. By constantly

di %Su%&gn r

ti enbvi ng exi sting contamnants with a
f | anholtieptelgasajdly coupled do the supiport meseberandeenfignred to hold the

optEalfydgbe . FREh GGk S6 b S2BlRE%h ARG e BAEEI byt o
the %g@?gﬂ mSHBEPLY thai!l Wakh thé Aok @biding@the opesal compoaent rotates

P or both, localized at theoFtl cal surfaces, )
the dight-resieiving stirface ttbe ieffertivaicenten pt thedightsaeriwiagtssirface is

ourlH e 36 bR ST 1o AR AR GRS ool e efecve
cendchnyl ate. [0030] The seal ed outer cover (not shown)

fitted agai nst a gasket 82 (Figs. 2A and, 2B) afford
an @geeyMELmechanism aparabvely s wm%rﬁhwefppa?componenfc’ to the

rﬁqﬁ ned exhaust outlets for the purge effluent.
sup%hoe sggfbreg& outer cover hel ps reduce or elimnate the

posi Pheisygtenh of olairam, mwhichdbe siuppodfmembeo ptciuckes a support

rail fromm.,grating.into.the nbl nd ont,Q opt, ca
surkiges apd 47 wfuBue e o anguB 3PP Aod f REGHdp e o the
supgioﬂ%mc%b% Qﬁnﬁl_ﬁ?h@l@bhir@fudih%%tfla\?l\ggt@m@hlcﬁ%é dpeeaIn

eam attenuati ng | nput w ndow h reference to
corfpenent resispuihen helddoy tgdolderght beam 100 i s inci dent,

33 19 R s of B S WPRF B BRB oot Eenery,

andRAhitA4hé einnair hotddr st des amumdrifsperiphty asultiple angularly
remai nder of

spagedaRgt fqaégr,e!ﬁittg mmghegm)éh%%@% E’lrﬁ.stei?Pd @Ré%ptgg%@lqrmwer
o Sl SFlec AT AR S Ot ol sk agion o an
incidént kst odn prepegatingealsng freckght @2amipats: pol ar i zed

tput _|ight b 10 f d d att . .
o The Sbtesa ol e Sh i hrensadh of Rastiitial Talies is a hole into
thgﬁqﬁ}?ﬁﬁg%aﬂ)@é irfdiefibgrs fromthe beam path of input
g

eam 100. [0032] The follow ng expressions for
Fr ebheTheedyistam iof skimrfe inwbich ibecptical earapengyiithas a periphery,

anc:jr g{{]\lﬁrﬁ&ﬁ'};tﬁg_saqscuﬂné ﬁ&@aﬁ%gqc%e@u@jpgk pézé't?(? g%&ﬁ@gd multiple

elongated fAstene?s é?ﬁcézﬂépért witpigeth@ periphiehyhef thewpdieat cemporent, each
and qt is the transmtted angle in the glass. The . .

of thegnuktiple eipsendagiing aspertionso Eaﬁ\ppﬂpalﬁﬁn@nen; ngar és periphery

an 5o iy L ot e 9aositacad o

supsrt ardmiieay. | oss cal cul ations for fused silica at 1024

nanoneters for n = 1.45 i.s given on Fig. A4. .

net Ao PRy S clandowimwhigh P BiEpf eibnga&ghsteners include
boltd!t roduces, therefore,- light loss at a fixed value

establi shed in accordance with the expressi ons set

f or 18. Jhevsyste@o3dclatings .in Whid) thenepticaheemponent has a periphery,

respectiyel cross-sectional, e ' I '
an TG bR teeofoiTT TSl Runes Ay BlE Se SRl Pbes spaced
hit @dnd BRM e af iHegoptitattompbHent, 24ck of thensecusingcisvices
alobuI khed;d 26 o%lﬁlmgser opei cal rmystem 10. [0034] thﬁ
reference to Fig. 5, input |ight beam 100 is processed
and output |ight beam 110 is forned as described with
reference to Fig. 4. Low intBhsity reflected |ight
beans 104 and 106 propagate to a beam dunp 122, which
absorbs them A second beam attenuating wi ndow 24a is
positioned in w ndow bul khead 26 to recei ve out put
i ght beam 110 propagating through a seal ed beam tube
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radi ation during normal use, outgas contam nants
detrinental to the optical conponents in |aser optica
weyarmemlD. The | aser shutter is operated conpPE&r/E53006/046113
manual |y during | aser rail assenbly and alignment.
ha%ﬁrsmmadeoopd reaidsaof vehich tige first enth lcpntaxctsaa lpentidn of the optical
ac

compPISHaes S RRIPETY ABS e sRAaTE < Rpiiktst Ve Sippoftimember.
mn¥4.°'?ﬁ@%$f|§?§33ég B (i)rg?l%e ir} Whicheeth &‘Jhé rRbltibRSsecuring devices

above- desc ments w t hout departihg from
inclutlesredelip gmdhg fastener.pl es of the invention. The scope

of e_present inventiqn.shoul therefpore. b

et W nThecvetiy b B Y o Wik ige cPEesabls daubfing of the holder to
the'éxgiyonbrﬁ@mﬂé@_t@aewrﬁgﬁsm wpseEdaringGheelidigsra. gas

di ffuser configured to prevent accumul ation of

conf@niTharsystemn of claight, imwhish he«anticabceroppagit ipelugdas an

optical ¢ nRPnent included as part of the assenbly,
aﬁ%‘ﬁﬁW@§Mﬂ§ an optical conmponent nount having an

i Nt §7] GherK@tem oficidirnn 8Mn ehich thedight keseiving8urface of the

propagate along a |ight beam path; an o tical o
atteaugiingamindewis sybgtantighy Plaearanddeset A@nsanglgQf inclination so that

0 C : Lo : i ¢

theRalseBBE Rt ErSelising WRTepRy e R acarar it BERR ardl, the
an%rétdfiimblmbe'oh mttesduwing agiaomolng of atiedeatiorothat feeinipagted to an

e

I ¢ anxreceivin% sur f ace; anﬂwgﬁag diffugser in fluid

incidantlightteearpPrapagAtingealgpg theyf &Rt mount to
deliver within the interior region a diffuse stream of
gas flowi ng across the |ight beamreceiving surface,
the diffuser configured to distribute the stream of
gas at a sufficient flowrate to prevent accunul ation
of contam nants on the |ight beanreceiving surface
whil e not appreciably disturbing the stability of the
i ght beam propagating within the interior region. 2.
The assenbly of claim11, in which the gas diffuser is
positioned within the optical conponent nount and is
in direct fluid communication within the interior
region. 3. The assenbly of claim1, further conprising
a gas inlet port in fluid comunication with a gas
fl ow channel fornmed in the optical conponent nount and
opening into the interior region, the gas inlet port
being isolated fromthe optical conponent to prevent
di spl acenent of the Iight beamreceiving surface in
response to mani pul ati on of an external gas delivery
conduit providing a supply of gas to the gas inlet
port. 4. The assenbly of claim1, in which the optica
conponent is of a type that changes the propagation
direction of the |light beamincident on the |ight

beanr ecei ving surface. 5. The assenbly of claim4 , in
whi ch the optical conmponent includes a mrror. 6. The
assenbly of claim4 , in which the optical conponent

includes a light beam attenuator. 7. In a workpiece
processi ng systemin which a |ight beam propagates
along a light beam path and intersects an optica
conmponent positioned within the processing system the
optical conponent having a light-receiving surface
with an effective center, and the |ight beam having a
cross-sectional area that defines anoptical surface
region of intersection with the |ight-receiving
surface of the optical conponent, the inprovenent
conprising: a support menber; a hol der rel easably
coupled to the support nenber and configured to hold

t he optical conponent, the ho#der being positioned and
selectively rotatable relative to the support nenber
so that, when the hol der hol ding the optical conponent
rotates the light-receiving surface, the effective
center of the light-receiving surface is outside of
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