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WD 2004/ 104624 PCT/ | L2004/ 000444 MULTI - CHANNEL OPTI CS
FI ELD OF THE DI SCLOSED TECHNI QUE The di scl osed

wo emmhnogee relates to multiple channel opti cal PCBIL2004/000444

systens in general, and to a nultiple channel optical

system for differenuLUPRioBANNELORTICS hs, in
particul ar. BACKGROUND OF THE DI SCLOSED TECHNI QUE

bservation and | ocation systenms which provi de several
optical 10 channels having different wavel ength
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deS| ghation, human vision) requires a different
wavel ength. Miultiple channel systens may further
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channel n welg ht and Si1ze are conventi onal y

oommmmlyqn@éd for hiring; wureéillahee camd talé eaplicationsi ad well as
be appreciated by those skilled in the art that
tesrmany otbgt nma!ereeewéwm \Qne,ratlanenwrtoam diffegentwavelength

vvaveleng r n%é ut utaEetfor othef d looki
mandiy DeGAUSEnEaEBPRLc (7995 forward looking
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ement's Wh are a o opti nma convey a
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channel stens which are directed at conbi ni ng such

wavel en hlltmiag@gnn;ahsya@énsgw furtherpinchude t;anﬁguttlng optical
ea%rl?rgéj];s éyhﬁﬁgnﬁ@}nqmtéﬂg gt?r . nde%%ré%%{gaﬂi’/? the detected
scene. The weight and size of each channel is conventionally proportional
to physical dimensions of its primary receiving optical element. Multiple
channel systems weight and size are conventionally proportional to the
sum of its constituents.

It will be appreciated by those skilled in the art that certain
optical elements which are suitable for one wavelength range may not be
suitable for other wavelength ranges. For some combinations of
wavelength ranges there do not exist optical materials and elements which
are able to optimally convey all of these wavelength ranges there through.

Multiple channel systems which are directed at combining such
wavelength ranges, include separate optical paths, each of these paths

including an independent set of optical elements, which do not always
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a wndow within the primary optical aperture. This
wi ndow i s physically configured within the



primary optical channel front optical elenment by

removing all of the optical 15 material of the primary
wopiitaede2channel front optical element which PCDURV@E000444

the wi ndow. The secondary optical channel is operative
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osdupies thamwinpdobin alheaseeabhdgrybptical channel is operative to serve
at least a second range of wavelengths. It is noted that the first range of

wavelengths and the second range of wavelengths are different.
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primary optical channel; and Figure 5B is a schematic

side view of the optical assenbly of Figure 5A after
wheiongossedi fi ed to acconmopdat e a secondary opt PCEIL20@Z000444

channel , constructed and operative in accordance with
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o7 e, BRAFESTA L B SARYRRIC AMBHAtoRLBE  dpRlvcld B bpanne

Y ein, cOASrNSEs Hhﬂgo (%r%ﬂ% lnAAécd?HahES Wit &4 é'mt%dlment of

t ’Iargest opt1 cal ement, wthin that allocated

thee disdlesed tenherdquéher eby f or mi ng a window, and an
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splitters, beam conbiners, and the like). Reference is

dmlommctrmlqaugures 1A and 113. Fi gure 1A is a 20
Syst om FEmiterbis § Sohenatis luatakioR <fanGenttzesvadens with a
WiRGL R fotfndd! tRERSNIRG SuUMhER With thermal insulation between the
front receiving lens and the window, constructed and operative in
accordance with another embodiment of the disclosed technique;

Figure 5A is a schematic side view of an optical assembly of a
primary optical channel; and

Figure 5B is a schematic side view of the optical assembly of
Figure 5A after being modified to accommodate a secondary optical
channel, constructed and operative in accordance with a further

embodiment of the disclosed technique.



20

25

30

enbodi nent of the disclosed technique. Figure 113 is a
schematic illustration of a front view of the

wo emaitvdiong | ens of the systemof Figure 1A Spet/EmOLADO444
i ncl udes an optlcal sectlon 140, an i nmage proceSS|ng
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of opti qHe ANKNBSES teéﬁﬁhu@ob@mﬁesmﬂé @Iiéad\)@mé@es of the
splitters, beam conbi ners, optical radiation

piEtreattobys , allmeatiogl an aaliest Moﬂnusdhlecwgeah@pttlnal lelément of the
REARepRiCARAn it hecienohprsarandany agkabshannel. Itis
TR ot T o

andegpticdl ladseri® SRR iRl (e:0.Vehe rec
O ol syt & oBdﬁ‘ﬁ?e?%od. i (e, eiving

lens)c| Atledf tthehmatexial aof athgt: lafgesty epdicgt halemaqnt within that

i ncl ude a single wavel engt the exanple set forth
allecatesrareq, ianepaveshl tf@é@bvo{%rn@g AeM + Rngk an optical

SBh s AR kS50l HCBHE S8kt bARI ol bidRSgd iy be

if6ehtd@Gn RBICANT Q) %@%ﬁﬁhoﬂhlé%oéﬁtéﬂ ar&t' Rbcofdfﬁgeto the

detector 108 mm t he cool ed or un-cool ed

distlestdtethmiqueThearly cavitieptcarebe ¢baned|wittsin dherlaltgema optical
to detect light at relatively |ong wavel engths suc
edement s aaq:iéeaqsorzz)atedowah.aaﬁhf(@e@t opticad ehannel, as long as the

ecel vl n ens

'amg%'ss? orRieh] et 2etelrs ulffiit bPfal B BT scBiving gnouh

PP Syl 8 SIBCRY i bl A58 TRicd

dwhﬁbﬂghewbptttfal cteutieds t relbding thes iprimaryabptiealsthannel, can
portion of the first optl cal channel. In the exanple

sssve ffor tecaiving lightaadjatiort Giei froy detestioppurposgap tragsmitting
Ilgih?g%%feltt%‘ghm Egmil 3 t'n%rlkbrigjoglyl cal m tgﬁgﬁﬂ‘\es ﬁllke? or both
'r gﬁjsmé?\%‘m gBP%r %é?n &g\ﬁ/net}lgﬁgst Lefsiﬂ{‘te}%éﬁké‘)a si bl e
l'ight, lﬂéféﬁen/de)ﬁ@how made to Figures 1A and 1B. Figure 1A is a
schematic illustration of a multiple optical channel system, generally
referenced 100, constructed and operative in accordance with an
embodiment of the disclosed technique. Figure 1B is a schematic
illustration of a front view of the receiving lens of the system of Figure 1A.
System 100 includes an optical section 140, an image processing section
142 and a display section 144 (e.g., an eyepiece).

Optical section 140 may include a plurality of optical elements
such as lenses, mirrors, beam splitters, beam combiners, optical radiation
detectors, optical radiation sources, and the like. Optical section 140
defines a plurality of optical channels, each respective of a different range
of wavelengths (e.g., near, medium and far Infra-Red, visible light, Ultra-

Violet light, various laser ranges). It is noted that according to one
-5-



20

25

30

radi ation). According to the disclosed technique,
w ndows 112 and 132 are bored in receiving lens 104

wo oo0aaewenodat e addi ti onal optical channels, POI/IIRUEIN00444
ot her wavelengths. It is noted that according to the
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roun tlc pol coni c

inektide 4 sfr|gle v@mdaléhgtH i ke. A second optical channel
passes through wi ndow 112 bored in |ens 104 and

i ncl udeénatheer@,(amﬂle st forth nLdiguie 1l18anaepticalngeetion 140

deeinsaree ittt hannsts ot ARICHES AR infides an external
ﬁ-méltds?é '”(?ﬁ"pé'l@srlﬁgf‘”lgﬁ eés1 n"q Wﬁt *a?nddﬁ\ﬁeiﬁ{a%e detector

a Vi S wavel engt

'((B de.g. dE]LIR)JhI"m&géldétectcﬁm@ﬂ Imavy beabﬁ thaycdobed U:deum-cooled
dayl i ght detector such as charge-coupl ed device -

deteetarstype. (€oe- figt opbcakiehanhel |iskeperative tasdetect ight at

bl Whe bietanots sictas wiRshsd (RITaARIG 465 thermal

h
QU6 54D 1, ARy o
difm&ep R HdE4 2 8oRE & ls2DRid i) Hiodnt b efeedy em‘lihzd by the

channel passes through wi ndow 132 bored in | ens
soehel of | interesti r Euterned4shiall 182 functions asoar dwusing, which

h d t sh This third optical
GavaiRAne Pord siing oF | ‘a?%aaém%“%itg@eaéﬁ aiige] hand

produceq, by that, °8ét %% Fid |\?|W§nlte'n§91@4is made
8 I naer, aser s na or,

| aser 5'ra

dfoé A SXerial WHIGR S ébtlﬁ’ﬂal hesptieally tiénsmk‘ssﬂ/ét ﬁ‘é t ﬁféhsparent) to
 ens 104 exhibits poor transm ssSivity for

naglietiamginh lahgchwaveiangthiser buksas hsutchs déuasr ddsat than optimal

produced by the | aser source. Accordin angt he
teapBiSsidty ofort 1t @rsdva;\sqéan%@hn&qge %'%E ght, pailtra-violet

BT B ARnG BIRE a8 et e Hingalyr iRk 102 are
Boredt mOFédéiﬁh CleARNED4 tbt ad:éomf’r%c%ieté@dltlbhﬁl opftat ERannels,
can be cool ed or un-cool ed
for such other wavelengths. It is noted that according to the disclosed
technique, the shape of these windows can be round, elliptical, polygonal,
conical, rectilinear, and the like.

A second optical channel passes through window 112 bored in
lens 104 and includes a lens 114, mirrors 116 and 118, and lenses 120,
122 and 124. It ends in an eyepiece (i.e., display section 144) or any other
human interface. The second optical channel is operative to detect light
within the range of visible light wavelengths (e.g., daylight visible radiation)
and may include a daylight detector such as charge-coupled device —
television (CCD-TV) 126, and the like. Lens 114 is the receiving lens of the
second optical channel and is made of a material which exhibits
transmissivity for visible light wavelengths which is better than that

exhibited by lens 104 for this wavelength range.
-6-
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According to a further enbodi ment of the disclosed
techni que, the configuration of the various w ndows

wowdoaitone4 pri mary channel front optical el enePeT/(I20@000444

the front lens), is rigid. Hence, coordination of the

nter - odh MR apPtER! fhphAELborssy ftbugh MGl 338 boredyin tens
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envi ronnent. Reference is now nade to Figures 2, 3
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recei vin | ens 150 th a w ndow 152 20 forned

lager sadia tiopnEt armaé paselt ourGen(@SeolnRigmenting a laser

A= TboeE X B iedansf, & B5eRTotuhEt SolingliBfanereot. 1

|§‘de§9 that RriY %@'éx?ﬁblﬁsf RHBF frafsmissitit af\;ﬁ/)rlﬂgg \ﬁagglén@fﬁ which

0 using a mandrel which defines win

ékharactaizeeeﬂm lasien dadiatibh pradubedfoy thedlalsgr dourde.ng or
boring through |l ens 150. Lens 150 is operatlve to be a
part of AsROrEjRg dal arathescembagiment wf nilwwdisclosed technique,

A U e 8edSng, BBlicalC kARBRC Hnd the ﬂ%’é@héls{']?f;ér chgpnel is

Ay lisbREel! #0h REiAhEPANd frBREtNE 1T tal channel. It is
oth (e.g., | ne g

r adi at on or usi ng beam co s and beam

IGtesithiat ties Bolatiewe tanfbé beskdpt unaootddnnel s is
operative to be transm ssive at a different range o

vvavel endd¢cording o furbenienedimentnedthe du@i@se_@dechmque

004/.1046 PCT/ . L2004/ 00444 be fitted, w
e GENTOUIALAN Ofhe, VAN WIBIPNso Wl 2 peibapEChEhhe! front

e ' S
457, B 5 By Yok RS RS g SRl of o
fupetiohafigs o tiRe différen chiantels ahd intdrradlbration tﬁere between
wi ndow 152 of Figure 2) formed therein, constructed
Ged desesighingh arec avelhretaingdh whileuopesatiegbisdi arevibrational
of .the d|§closed techni que. Lens
environment.

Reference is now made to Figures 2, 3 and 4. Figure 2 is a
schematic illustration of a front receiving lens 150 with a window 152
formed therein, constructed and operative in accordance with another
embodiment of the disclosed technique. Lens 150 defines an optical axis
154.

Window 152 can be formed in a plurality of methods such as
molding lens 150 using a mandrel which defines window 152.

Alternatively, window 152 can be formed by drilling or boring through lens

'150. Lens 150 is operative to be a part of one optical channel, while

window 152 is operative to be a part of another optical channel. Each of
these optical channels can be used either for transmitting light radiation,
receiving light radiation or both (e.g., using beam combiners and beam
splitters). Each of these optical channels is operative to be transmissive at

a different range of wavelengths. Each of the windows formed in lens 150
-7-
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160 defines an optical axis 164 and is associated wth
a first optical channel. In the exanple set forth in

wob@unetsdds a lens 170 is inserted into the car@1/IL2004/000444

defined by wi ndow 162. Lens 170 defines an opti cal
: _ . . : _ Lol

el TRty SRRAPRIEH B Lpusargsasy Btii e.g, tons
p)ial, each transmtting light at different ranges

of wavel engths. These different ranges of wavel engt hs

may be riguee 13/is axaghematic (llusirationoof avisenkppeeivingt lens 160
Giraltae 15 GRaeaia ane Ty SEF R B3 Tiid inoBRLARR) (simitar to

o 4 o
SRy oA EIGUE 2 oltgBo AT boBfuted, 3o pefive in

&cvordanceewithen fiber REMbOEINGENOLS ahs edisoidaey tavhniqlie. Lens
channel front elenment (e filter or optical power

@ ndefinesiran taptioahl axs (i 6. anddendaseeigjed rwithea bitrst optical

%nlg i }W@ftgm : ta!qnei “sga %'@Ogltgl ISL{I’QC; ?ggq{;sl fé?{@;isaigsened into
LD ar " el , .

G bR TRy S PSTSESE G 170 B e Rl 172

&nd§s Assbfate8 WKy seBbhd Bptisadirinridl onéngprt7Zand lens 160
el ement to the other. In the exanple set forth in

diegunadée, ohira @naterial,l Bachmirdwsotitting dighd t atc diferent afanges of

is fitted in the fornmed between |l ens 170 and. the
wavelendles these cHident r@@@@Sz@*“epwgwl@ngth% may be mutually

atic il ' f r Vi I .
KGRl bASFEHAB aCall Bod RELY' el FA sHifes a frs
aikal chapRertang! hs W70 servbsdanolifer (Gptivdl ahaRnel, each
w ndows 152 and 162 of Figures 2 and 3, respectively)
dssowatechwithiandifievent one toé dhamanges ovhwareléngths.
accordance with anot her. enbodi nent .of the disclgsed
t echni quiccaraing tgothrrdinelosed ferhyyarealankigan fetaegn the

SRR B! &by bfTbeP B, RO Biorbl | B, fiter o
S R0 S S hp oA 20 T i g bors
wirrddow wifidin thenprifredry deppliced scieamnel front optical element, may be
sealed by means such as filing material or elements, to prevent
movement of particles (e.g., dust, gases, dirt, liquids) from one side of the
primary optical channel front optical element to the other. In the example
set forth in Figure 3, an O-ring 174, made of an elastic material is fitted in
the gap formed between lens 170 and the window 162 bored in lens 160.
Figure 4 is a schematic illustration of a front receiving lens 180
(similar to receiving lenses 150 and 160 of Figures 2 and 3, respectively)
with a window 182 (similar to windows 152 and 162 of Figures 2 and 3,
respectively) formed therein, constructed and operative in accordance with
another embodiment of the disclosed technique. Lens 180 defines an
optical axis 184 and is associated with a first optical channel. In the

example set forth in Figure 4, a lens 190 (similar to lens 170 of Figure 3) is
-8-
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optical axis 192 and is associated wth a second
optical channel having a mrror 196 that deflects the

wepengysctowar ds addi ti onal el ements (not  ShowngT/IL2004/000444

out si de the optical aperture of the first optical
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trhaor | 899G othapadeflectst Ittne)ugneltggmstomws anddnﬂonall&ﬁemmhts (not
the other elenents. (not shown emtted rando

ah@wnh OU1$JdeHBecs:mtlogé|ap§5w@ @ff éh@fflrsh@pmalsﬁhm nle¢ns 190 is

PRI AcTRiRal R & hansRlisbB At et ERBAGE b Midengths.

LBﬁsﬁ'S”OSFs r‘hﬁ@%”@l* a %@é@%@wm@w ﬁﬁa@%ﬁgbél‘véeat d8&&ond range of

random ener gy, recei ved et ector,

ivavetaRrgthst he n0| se | evel at the detector out put and
deteri orat es the performance of the first channel. 15

Accor di n§ semersaseBo@Naigy hedsiennet passmgythough éﬁns 190,

migos eBand A Ptoie cutbafts (it SApwALi ARuRd santBmly within
th?e%ggéal' épél‘tﬂn‘f@ bfthd WlF&tcr%heﬂaén& féa?l:ﬂﬁh'é detector of the

I'on o energy fromthe body © enent

fike cregedaThise randeh radibtiordstin 4 heavigérgthorarje to which

the first channel. It is noted that isol ation shroud
the first ebannek delemoarmamb@\s@rrysweanﬁhls (@ndpm| energy, when

?@w;efi@é@@ﬁﬁ%@pas@&iaaa%zq%egn o T b Gt outpur
- tical
Shd A0, The RRAR P b (it ShEbpBE .,
techni quaecco NG to MRE ertbedingént Srdsehted & Figlre 4, ah3solation

because it is associated with a range of wavel engt hs
ghranichil Bt (ieg, tadiationdsolatorgrigyingtalled aravndittme$ecosd optical

FRapael T dsdaf o Foph dbeokict GHiSH cidmnal .fa‘lfst rradiation of
D 1P L o L A S o
i Sbets, v BRgtel eiéasperRgE A
oistalled direuhdsedery element (e.g. lens, mirror, beam combiners and
splitters) associated with the second optical channel and which may be a
source of radiation propagation into the first optical channel aperture.
According to the disclosed technique, the primary channel is the
largest in size because it is associated with a range of wavelengths
exhibiting the lowest energy (e.g., Infra-Red), so as to accumulate enough
of that energy for the respective sensor to detect. The re-radiation that
needs to be isolated is in fact heat (i.e., Infra-Red radiation) and cooling of
the isolation shroud makes it a sink, avoiding any radiation that may occur
from the shroud itself. According to a further embodiment of the disclosed
technique, this shroud is cooled through a heat transfer body and an

external refrigeration unit.



30 technique, this shroud is cool ed through a heat

transfer body and an external refrigeration unit. -9
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to Figures 5A and 5B. Figure S5A is a schematic side
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channel F?é}?ﬁéé“%ér:)t?% ca Zﬁ%@%{?yF%@%ﬁ%%ﬁ?jﬁﬁflgure SAls a

scheenatid gideeNiew &F, arf optieal bess of anpritnalyt esticul channel.
206. Figure 5A further includes schematic |ight beam

Tha eptical ansembly ingudpe @ ér@nbmeoeiuhrtgalﬁrm 20 5_avr|e@r_lens 204
a5 aiietep(ar 6. urm B birher ik @eSiecharntis BoRE péat paths

5 vmghfdr‘éﬁﬂo%cﬁ&gm%ﬁéct%rmg%ﬁsggtzb%‘%nd spannel ,
constru ed an W

operatrve in accordance h™a further

embodi nGuRf 5BRs @i schametict sidBNyigwe of Ahwi dystval 24dsdrbbly of
formed in front 10 receiving |lens 202 through which a

RigarerebAr atteatbeingi maditied oto ZHectommodade aq | secomdary optical

ddition to a diverti mrror 212 which,directs, ligh
8he dCQRIIUGIEEN 3 ?@er%weough RCRAHANEED, WD & urther

SRRCAEDST Bt Yo Ydo G neipleh A dibUblgig P oHAE in front
0 reBERARY 9eh5e202 ahroligRMvARhNE eIt Ribiafiof iBdURitAY 214 is
It 1s™1s noted that“the renoval of optical nmaterial

imstatlbdfin |ddetitiom tovardivertzipomilves 2 Btwisichrdifeatatighy received (or
degrade the quality of the imge projected onto i nage
tepsissnitiad) soepughy Windaw 218, .hys%pmg)xua@teﬁw Feest nay

af fect th agicate i it [W{a22Ts] ' .
ont o1 middus e SuBen GBORRRS, FoematEofght BBl Figghs which
. . ‘ . _
SRRl gl beedinpe prdeias pmagyre 5a. 1 i
15 ridtedrthahthe demovabefloptical mabeval. wRrhhidted bp windpsv 810 does
the disclosed technique is _defined only by the .
natasigpificamtiyhdegradsythe 1quality efothel imege projected onto image

d:é eé’tlolf?ﬁ%df/,Qtor%fé"fr the missing optical material may affect the radiation
intensity of image projected onto image projector 206.

It will be appreciated by persons skilled in the art that the

20 disclosed technique is not limited to what has been particularly shown and

described hereinabove. Rather the scope of the disclosed technique is

defined only by the claims, which follow.
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CLAIM5 1. Multiple channel optical system conprising:
a primary optical channel defining a prinmary optical

w@pmatiogee4 said primary optical channel i ncl uPETTL2864/000444

| east a primary channel front 5 optical elenent

generally located within se'Ler%']rrary opti cal

aperture, said primary optical channel being operative

1.0 uktipl@chhhfsl opti¢alrsyisterhasgapeisingavel engths; and

at |east a secondary optical channel, defining a

wi ndow W tfimarys spticat ichanyeb stafiang ap gprimas; opdical aperture,

P DS RSB AT o e B Hanne o
SUE AP e RPNt I R Bt e

occuiid ngrirhangd optiodioeharaeldbeing bpagitivento seeandarigast a first
opti cal channel being operative to serve at least a
secaangeafguavélengths; @ngt hs, 15 wherein said first

range of ve| engths and saj.d at | eas cond range -
of vavelalrgaRb TPeCeRiANARBlIG ShABRSL\ARTTIRG: 3 gvngow within
The ' I [/Gak,i C h0g; :

e Y o R RRAE 4 Py RS B OSihll configurea
pri rgitinopsaigal prirhapnebphpdl séhansél | ®oat opfical element by
secondary optical channel, further includes at |east a

r adisatbistantialbt eemavingoall| af. tBe opticalulnmaterial cdfaisaéd primary

optical system according to either of claing, 1., and )
2, \tical iehaang! ﬁont&@tcaéa?@@ﬁ@& QeEHIPYING AL wmti%wysald at

obt 18t of sty Bhllcartfafhel 68k GRERRRE'® serve at least

r adip5be6n @ TRAYE Of WavEISNgRs, 4. The mul tiple channel
opti cal systeng according to claim?2, wherein said at

| east a whelicin isaid tHiedteangerofrwdwelengshs andcsaid dtrleast second

the list 30 consisting of: Infra-Red cool ed detector;
and range of wavelengths are substantially non-overlapping.

2. The multiple channel optical system, according to claim 1, wherein at

least a selected one of said primary optical channel and said at least
secondary optical channel, further includes at least a radiation

detection module.

3. The multiple channel optical system, according to either of claims 1

and 2, wherein said at least selected one of said primary optical
channel and said at least secondary optical channel, further includes

at least a radiation production module.

4. The multiple channel optical system, according to claim 2, wherein

said at least a radiation detection module is selected from the list
consisting of:

Infra-Red cooled detector; and
-11-
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-11 WD 2004/ 104624 PCT/ 1 L2004/ 000444 | nfra-Red
un-cool ed detector. 5. The nmultiple channel optical

weyeiame2according to claiml, wherein at | eaBeT/II2e040000444

said at | east secondary opti cal channel further

conpris fitted in the

r espect W"ea ?‘aﬁqﬂ“@ g%j dgltéélxﬁg mul ti pl e channel

optical system according to claimb5, wherein any gap
between said optical filter and said respective w ndow
5.s Theamettiplé ChannEhepticht spstent, hmmmuinzg)to cmimsy,swberein at
according to claim1, wherein at st one aid at .

| ealfast @renabsgidopt least serandary @ewﬁeqham%?u@é%r cgmprises

w nibP R eEEBRI e rhSincf P FHRER. ) 51 ©

accordl ng to claim?7, wherein any gap between said

opti cal power element and said respective w ndowis
6seallee. multigleechahneélpbptichlasysterppaccaidisy doectaim 5, wherein
according to claim1, wherein at 20 |least one of said

at PBYsPaR RSNRATY said i pticad HiltareAndospidi &espective window is
r adi at@éﬂ isolator, isolating at |east one of said at

| eaSF ondary optical channel fromat |east said
primary optical channel. 10. The nultiple channel

optical systemaccording to claiml1, further 25

7¢confihesinugtipe fehainey optical eysteyn caveording to blaim 1, wherein at
defined by said primary optical channel. 11. The
nul ieamt@nﬂnahaeld @qoltaa@mseggedam @@B@alonh@nei fyrtaerramprises

further rrpr|S| t i sol at

conBhaRicH Bovs dlamensdiled aghguRRReatig e Bifownr
optical channel. -12 WO 2004/ 104624 PCT/1L2004/ 000444

8. The multiple channel optical system, according to claim 7, wherein

any gap between said optical power element and said respective

window is sealed.

9. The multiple channel optical system, according to claim 1, wherein at
least one of said at least secondary optical channel comprises a
radiation isolator, isolating at least one of said at least secondary

optical channel from at least said primary optical channel.

10. The multiple channel optical system according to claim 1, further
comprising a housing completely covering a bore defined by said

primary optical channel.

11. The multiple channel optical system according to claim 1, further
comprising a thermally isolating housing completely covering a bore

defined by said primary optical channel.
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12. The multiple channel optical system according to
claiml1, wherein said primary channel front optical

web®arnic24 S at | east nore transm ssive W th rBSpPEH2DO4DO444

said first range of vvavel engt hs than with respect to

1§a' T‘h@t nﬁﬁ’@b SRS 6 téﬁi’eé%‘é;tggh% to c"r§|m Tﬁewherem

nnel OptIC em ac toclaimil

V\/ﬂeS@ldn prémiady pichamng| Cfr@ntleloptlcaht elephental isel atndehst smore
transm ssive with respect to said first range of

mavtgaea@uwvan/wth sespectttoasaidi first vange oh wavelpagthst than with
sai d at ast ran of wav ths. .10 14. The

il fespiest 85 3l AE B35t 530089 JanlR SoReTRIPRGHS i ai m 1,
vvherel n the configuration of said w ndow in said

primary channel front optical elenment is

18ubFhantiudtiple chamnkel dptidal. spdtein, phecoardingned alain chl wherein
system according to any of clainms 1-14 substantially
as siglc primanhechaniglodiont 1eptical telgn@rﬂhsﬁwntéansmss(t\é@ with

Z;g/s%qeraﬁﬁcor dl ﬂst&%p%%%’ofo \&@S'@ém %gndzg ncg annstmlssnye with

respect to said at least second range of wavelengths.
14. The multiple channel optical system, according to claim 1, wherein
the configuration of said window in said primary channel front optical

element is substantially rigid.

15. Multiple channel optical system, according to any of claims 1-14

substantially as described hereinabove.

16. Multiple channel optical system, according to any of claims 1-14

substantially as illustrated in any of the drawings.
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