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[004] Usually, when a target platform has been detected, targeted, locked-on, and a
missile fired, the in-flight missile needs to be jammed in order to avoid impact. Many
IR seeking missiles require lock-on prior to launch and do not have autonomous
reacquisition capability. Given an adequate hemispheric missile warning system (such
as that in development), it is quite conceivable that the missile can be defeated in flight.
Once the missile is detected some form of jamming technique needs to be implemented
in order to cutoff the missile's chase after the target platform. One approach is to use an
RF weapon (directed from the aircraft under attack, or counter-launched) to defeat the

guidance electronics. For optical or IR seekers that are not "in-band" with the RF
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Directable Infrared Counter Measure unit, to be described bellow.

[008] The MWS is typically an optical system in the UV or infrared wavelength
range. Typically consists of a set of 4-6 imaging detectors (MWS sensor modules), each
covering a sector around the platform. The imaging device is typically connected to a
signal processing unit that analyzes the images received from the imagers, and decides
whether the image includes the signature of a missile. It may also track the missile and

provide time-dependent information about its location, may even suggest the type of the
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systems are installed, but their structure is practically similar to the one of the Central

Unit.
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sector that is substantially less than 180° horizontally over tens of degrees vertically.
The plurality of sector units are mountable on the platform such that each one of the
sector units is configurable to provide a jamming capability in respect of a threat
located within a different sector relative to the platform. Thus, the threat jamming
capability of the LDIRCM system is defined by the aggregate of the different sectors

covered by each one of the plurality of sector units.
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bei ng substantially | ess than 180 horizontally,
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that is substantially less than 180° horizontally.

[018] According to further embodiments of the invention, a LDIRCM system
mountable on a platform may further include a threat tracking module. The threat
tracking module may be mountable on the platform such that while being mounted on

the platform the threat tracking module is configured to track a detected threat without



to the platform The threat tracking nodule may be
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fixed to the platform the threat tracking nodule is
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the threat tracking module. The term “rigidly attached™ as used here and throughout the
specification and the claims relates to an attachment which substantially eliminates
misalignment errors which may result from twisting and bending of the body of the
platform on which a LDIRCM according to some embodiments of the invention may be °
mounted. In the context of a LDIRCM system misalignment errors may be considered
as being acceptable (or substantially eliminated) if the difference between a location of

a threat as seen by the threat tracking module and as represented by tracking data
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specific sector relative to the platform. According to further embodiments of the

invention, a MWS sensor module may be configured, such that while being mounted on
a platform, in addition to being configured to detect a threat, the MWS sensor module
may also be adapted to track a detected threat while the threat is within a specific sector
relative to the platform. Thus, according to some embodiments of the invention, a
MWS sensor module may function as a part of a missile or other threat warning or

detection system (MWS), but also as a threat tracking module. According to still
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[024] According to another aspect of the invention, a MWS sensor module may also
be mountable on the platform such that such that while a threat is detected within a
sector relative to the platform that is associated with a sector unit from said plurality of
sector units, the MWS sensor module is adapted to provide the sector unit with data in
respect of a location and/or direction of the detected threat in a manner to enable the

sector unit to direct a laser beam towards a guidance system of the detected threat, and



[024] According to another aspect of the invention, a
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pixel of a MWS sensor module may be smaller than the a fraction (for example, half)
FWHM far field divergence angle of a laser beam generated by a'laser unit of the sector

unit.

[028] According to some embediments of the invention, the IFOV of each pixel of a
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[031] According to still a further aspect of the invention, a LDIRCM system may
include a MWS sensor module and/or a tracker operable for implementing a first mode
and a second mode of operation. According to some embodiments of the invention,
during the first mode of operation, the MWS sensor module and/or a tracker sensor
module may be adapted for searching at a first frame rate and within a first frame for a
signal which includes a signature of a threat directed towards the platform. During the

second mode of the operation, the MWS and sensor module /or a tracker sensor module



unit to direct a |l aser beamtowards a gui dance system
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[034] According to certain embodiments of the invention, each one of said plurality of
sector units when mounted on the platform is configurable to provide a jamming
capability within a coverage sector that is approximately 60° horizontally and tens of

degrees vertically.

[035] According to certain embodiments of the invention, there is further provided a

plurality of threat tracking modules;

and said plurality of threat tracking modules are mountable such that a threat tracking



[034] According to certain enmbodinents of the
i nvention, each one of said plurality of sector units
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provide a jamming capability within a coverage sector
that is approxi mately 601pori zontally and tens of
degrees vertically. [035] According to certain
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laser guidance module of a each sector unit includes one or more beam steering
elements rotatable about a first and a second axes, thereby enabling said one or more
beam steering elements to steer at least the laser beam generated by said laser unit
towards a threat, and wherein said plurality of sector units are mountable on the
platform such that a motion of said one or more beam steering elements of a laser
guidance module of each one of said plurality of sector units about the first axis does
not cause the orientation of the second axis of said one or more beam steering elements

to change in respect of the platform and vice versa.
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[030h eAeqerding tooeesiain erpBAHImARYS Of MEFtign: there;1s fuiher prvided a
M @a&eg‘?lv&t@@mﬁﬁrisilflg‘ &l flulaBgess pﬁ@@'s@ﬂ#s\éﬁﬁrﬂﬂﬁ%@; edcB@3Rk of said

ccording to certain enbodi ments of the invention,

plutdliey of VEWS sensoe mqstussi beeng adamiag, to tdgiechmsignahyhicliipgudes a
. plurality gf . _ , f_ sai
s hey R TR TROER: SRRl o ok

deté@beibteagg Si gnal which includes a signature of a threat

directed towards the platform and being further
sai@OsRE bP skétac kinds dadesfi®plurlitgadf MWS sensor modules being

mountable on the platform, such that each one of said plurality of sector units is
configurable to provide a jamming capability in respect of a threat located within a
different sector relative to the platform based upon tracking data a MWS sensor

module,

and wherein a MWS sensor module is configurable so that while a threat is detected
within a sector relative to the platform that is associated with a sector unit from said
plurality of sector units, an Instantaneous Field of View each pixel of the MWS sensor

module is smaller than the full width half max far field divergence angle of a laser



said plurality of sector units and said plurality of
MAS sensor nodul es bei ng nountable on the platform

waom/itdaes each one of said plurality of sect oPCT/H2067/000451

is configurable to provide a jamm ng capability in
respect of a threat |locatjgd within a different sector
relative to the platform based upon tracking data a
MAE sensor nodul e, and wherein a MAS sensor nodule is
bean€ SéHel e Al dreared tdwakdshé tieesa by tiressattor wnitlet ect ed wi t hin
a sector relative to the platformthat is associ ated
[040M ABcAdiBg&d Sértaih binbbdigRhB aif dhepirwelaidnt theref is Sethey mprovided a

MWBh iV SchaleE ORBaIcIor st e h At Hasy OF 1 SReaPR o
sear&ﬁ'l rfgfe at ¥ dgt Effarrfe' Gledarddl ¥RABED Eifst F@eefopl s@gﬂaﬁ&th[dhemﬁhudes a

rate directed towards the threat b

s1g11$erﬂ afra threat dlrE[CMOPWml@ dredpIptforn seid M‘é’srbeél‘r&)%‘aﬁhﬁre%ﬂagte@ fio
1mp]tﬁ/%%mlbg?/ % got Igon%deb{)ﬁel ftlolnsfoﬁ 4 atcﬂ?lﬁ PR Qfeg:c’@:d %gt éara first

pera ting a first nod
mode F@Ebpéra@(ih tler ses@armbdenef (zpewauoh imcdudidig @fenngaa @ub;ﬁlﬁme w1th1n

within a fi for a sign
e B et O SR I SO Bl e e =
a se&ﬁ"x‘dql MABR&IHI & ldﬁﬁst@haﬂﬁﬁi@h@dhirﬂthb et éemetrata. second
node operation for tracking a threat detected during

[04@3'13&&)& r%tto'mﬁﬁn%n&ﬁﬁﬁ@{té 8N thet i Ger$iof, Oﬂﬂem'ﬁ%clﬁ)fone of said
peration i ncluding defining a subframe within

plurblitysef threahdrackiom mpdules isopa@Etiely @ﬁ@qgfqglrglﬂéfa '{hﬁgno -electric
cootegg)reﬁfm ne%n%s%ﬂ%lgg?o {I ubf rame at a second frane

s'su y hi gher than the first
[04%] é‘}% %o (% Q4] A %?rhg{tgl 9 bR ﬁ’l@%&tﬁhngﬁ%ﬁdéagﬁ he o@fsald

Wherein each one of sai plurality of
pluﬁahfye af thfeac ktaﬁ]gngmduﬂlﬂs insludgre raaiSIWIR! ylewstoo chaarinegd awcetaft

a_t her no- electrlcﬁéooler or is not being actively
wavelsaeldhaiis bgtyveeny prdfMaccor ding to certai n embodi ments

of the invention, er.ein each one of s allto\(D d
0481 Adtoutie 1 SR G AGHTEES OO ARG b rAh P o so
plu{égé} (?Igth?eaf:ﬁlﬁ&frf g BN BELRHBptb &S irhSerlBEritvieRBt 111056 3fioperation

According to certain enbodinments of th
for sewvenig @, finghiares reteanchwishia aofirst Bpmge Ifgrljirsagqa{ yvhg:ﬁl includes a

s1g1?a‘1t1fr,r§ta tf &&é%%tk?lpe%temg% dfles P Lot g%dcf @11éamjaagﬁé‘§no€ule being

oper a ing at a first frane
furthat @a@t’éﬁ twllinblel’neat ﬁlseﬁindfmedﬁeoﬁawtloa foi g‘adimgmhﬂhlﬁat detected

inclu at ure a threat, di rect ed
du1mgastafd0§1'sﬁ mg pﬁ}aélgp Sesond dn?ﬂgcﬂf |OReTd é?n 1n%¥&{r%h etflﬂﬁlg a
subﬁqﬂﬁtvﬁﬁuﬁ Bel R FRRR Mo dSBE B&Ec1BDS gnadie oathealrehicmd samphng
tracking a threat detected
the subframe at a second frame rate which is substantially higher than the first frame

rate.

[044] According to certain embodiments of the invention, wherein each one of said
plurality of MWS sensor modules is operatively associated with a thermo-electric

cooler or is not being actively cooled at all.

[045] According to certain embodiments of the invention, wherein each one of said

plurality of MWS sensor modules includes a SWIR detector having a cutoff wavelength



during said first node of operation, the second node
of operation including defining a subfrane within the

wo peogtiidspmme around the detected signature of PEEIL2007/000451

threat and sanpling the subfrane at a second frane

rate which is substantialisy hi gher than the first

frame rate. [044] According to certain enbodi nents of

the invention, wherein each one of said plurality of
that MMBtwenslos-3umdul es is operatively associated with a

therno-electric cooler or is not being actively cool ed
[0463t AzbdrdinlgQd Thrtdia ceﬁtbdﬂimg:ntsmfcthe irsienti@ntieegé mefutthergfrovided a

each, o

i nvention, erei e of, said plurality of MAB
MW§eﬁ’§éYIWr$olaahﬂg’élgiah@P%aé%daéﬂ”§%$ ﬂef&%ﬂ"é’c‘ﬁ%tr havi %g a

cutof f wavel engt ht hat i s between 1.5-3ym .[04 -
[047he egpaicig o BORETIRBHBET 1R (5 eBHor RIS B g, steering
elen{legg;;i?clh&e o }ﬂh‘?(ﬁ Bf RULARY 120 Bearh HeciddiBoh B! suethstgthateof,

a radar threat detection unit. [047] According

and tachoeirtoabeing whadédieratretaipn metori nvent i on, wherein the

beam steering elenments include two mrror for )
[048]e fA ceotdinpgtoacettain embodmmanined the frtvention, [derpin thgdeser guidance

erepf, an ch. mrror, bei l.ed . t.atl
mod R AR PSP LU QR o
lasel BasaNiovw@iRds aaekei N t he | aser gui dance nodul e i ncl udes
at least two linear notor and a mirror for enabling

[040h e &bRERd Y cBfftai dniRElmdIEADT thwdnastion, tWiieein . the (4@} unit
According to certain_ enbodi

nts . of the.inventio
inclufker & SETRGPEdNcAFe oSeimibat 1, CPRIGEIEAIE 4o AOVIfR] e eyt PagbAt 2

HineQafd gsAabl e to provide a | aser beamat a
WaJv?%@ e%&?%ﬂbetméen 3 - 5um [050] According to certain

[OSSEJ%@J Hﬁﬁ%ﬁﬁ) Q:fertﬁiﬁeen:l%ﬁﬁﬂ%{tf R b &hRinfot, "Rhdréifieihe UBdek unit
Ihclhudes aser selected froma group consi stlg%of:
incladeguaribem seksted dieorh as graupacdnsisting axfid a cpigtizitie cdsgasker lasery a

. external |y punped sem conductor .l aser. that 4s.

e garab B B proureo P e Bt Mg sty

to ROVINSE hisél-betiiMat b Waddleie betdieqtg3 tGumn aspect of the
invention, there is provided a LDI RCM system nount abl e

[058] Acddkdhf @5 BA afRBINGT thé Bentdn, kieas tis Pre/ided L DIRCH dystem
jamm ng a gui dance systemof a threat; a plurality of
mowgrtahle on gilatrvaeImpEEEor unit conprising a | aser

gui dance nodul e, the .
at least one laser unit for jamming a guidance system of a threat;

a plurality of sector units each sector unit comprising a laser guidance module, the
Jaser guidance module being adapted to steer at least the laser beam generated by said

laser unit towards a threat,
a plurality of threat tracking modules;

said plurality of sector units are mountable on the platform such that each one of said
plurality of sector units is configurable to provide a jamming capability in respect of a

threat located within a different sector relative to the platform,

and said plurality of threat tracking modules are mountable such that a threat tracking

module is rigidly fixed to the platform and is rigidly attached to a sector, and such that



| aser gui dance nodul e bei ng adapted to steer at | east
the | aser beam generated by said |laser unit towards a

W boogates0n plurality of threat tracking nodul eBCT/H20@7/000451

plurality of sector units are nountable on the

pl atform such that each gge of said plurality of

sector units is configurable to provide a janm ng

capability in respect of a threat |ocated within a
whilélbéihgrigidly feat torthe glhiidrinvtbe thyeat traclghgimodvlmis adagted 49 track a

lurality of threat, tracki nmdul a unt
theedi i oot ovinat o daria? R, Sheh Coldllt GRE of the
sect&rl'ﬁﬁpl; F&% ﬁ«hgc%ms@ I Sttdched, Ghy isfutthahdaptedtosprodide onckimndhta
a |

suc : le being rigidly fixed to the platformthe
to the heatertunititeeibichgt ivsteidBattachediapt ed to track a threat

within a sector which at least partially overl f{‘) W hdl
and svhewinetha grckiagtdeta igeeiviseliers dhe fresh tpclipg wadply thet i agidly
| gj, dl L ; ' I aaRR @d stQoliRiotBrect a
fixed F%ﬂlﬁipﬁag%alaﬁégﬁﬁ%%eﬁﬁg”é‘é‘i‘%%? 50,8F fo BUBR BE stoPiiRiodtires
lasef beginddnyo agtidaiedystemafizaheatn t he tracki ng dat a
received fromthe threat tracking nodule that is _
[052]1 QicBbdirfi tsedrttin drhiedphatts of theiisvatiphi whesein| saclh oeiphsad
SO as, to enable the sector upit to direct.a l ; ]
plusgy ot Ahigat faiee Sl b PPeayqih b ol ok iR o o AEAR:
coolePoGiE hb@dehh ngqgag@aml_t he invention, wherein each
one of said plurality of threat tracking nmodules is
[O5%p N AbldhR! % BRBACHhBbSches B 1R ihVKiOR,vllegslh tearachalindudes
r 1s not” being actively cooled at all. $053]
a SWER detaétoghavingoreewtelf waretpisth hehis debrecs he-TWfrent i on,
wherein the tracker includes a SWR detector having a .
[054)utAxdchrdivey/ &l engirhemmbedimens loé theelgnentios, ybﬁqeu{ @ﬁf‘,h]one of said
cording to.certain e ' { ' | QP operati
pluigfr heRa e G Gr e SR AU EF I Fafltmbit 3L G, S gperation

for Q@ﬁ@dﬁ'it%satiasﬁ@ﬁﬂﬂhe ¢hté and withiarefivst farhé fsta sigb which includes a
operation for, searchin

t irst.f t. .
O KR T T
furtﬁélgzgﬁ%ﬁﬁ Qo QE%J%Iﬂe'ﬂf g abcdil rBsdeeshelMoarfs thtligngd b atufeatr datected

sai reat tracking nodul e beiqr;i% further ad tedd %o.
duringphignint made eCenrtetipbdide sprangd imask of operhoR: Wﬁ‘@l elining a
hr eat. . de - | L GeibdidBlichRee oPfheARRERHNY Q8nplin
subfi @e%@ghg’%%ggm%g%g%}d:}% on d| nc%llgjlqli ng?defi ni ntg a s
the Subfiaradrat avsédond ftalre mhierwhicli isasvbstantialiyohighes thps Ge iy frame
signature of the threat and sanpling the subfrane at a
raltf‘s,econ.ol franme rate which is substantially higher than
[05t55] eAE:clzorrgi}lg ftcr> %g'?ahg zcjelrtn%bdiments of the invention, there is further provided a

MWS, the MWS including at least a radar threat detection unit.

[056] According to an aspect of the invention, there is provided a LDIRCM system

mountable on a platform, comprising:
a plurality of sector units, each of said sector units comprising:
at least one laser unit for jamming a missile's guidance system; and’

a laser guidance module, the laser guidance module being adapted to steer at least the

laser beam generated by said laser unit towards a threat;



[ 055] According to certain enbodi nents of the
invention, there is further provided a MA5, the MAS
w0 p@adi4ngy at | east a radar threat detection uPGCT/AIL2007/000451

[056] According to an aspect of the invention, there
is provided a LDI RCM systigm nountable on a platform
conprising: a plurality of sector units, each of said
sector units conprising: at |east one laser unit for

a misaRTWaging systas i(hertiafpr MANEY) symprising ankirality QE MFWS sensor

gui dance nodul the | ui dan '
moc ek orbo sppuialy afSEVS PEREH BRIUNE o800t eyt o
sign@iBdvBich %(ﬁﬁ[debl Rl digraielofl tﬁre;suhdiie@te;datowhﬂls ithe Flm%fofm,nagld e]:cach
system (hereinafter: " ! Qnprising a plurality o
one RUBIE BWSERY RbULVS sensenaK ke bORE St B eyl G
thre&NSOr nodul es being adapted to detect a signal which
I'hcludes a signature of a threat directed towards the

saidf#é%%{itgromse&&dul @.“*JI‘% %%n%f)lestﬁi ifle Bla%ﬁh ishoh @bt SR cneos edid

s being further adapted t0 track a detected
plurhiity edisectarainits 4 condigittapleab pseddor jaumning capabilifs i respecs of a

the platf h.that . id pluralit
vegilogsi B it e e PR BEPESim e B | i g

. capapili in respect.of a threat |gca i kD Q
s o M WS et PR ot PO it B R R fhafa s
senddh Wiiiel ¥ rRfidiyVBasIRASOra sttt et @deis mdbptedind eradn atdetected

platform such that a MA6 sensor, m)dgtl e is.rigidl E ”
threatt wighinerdsectr aclgievq toy the mlatiogmdviieh ailepttarrtially qvglgpsavith a

covgr?tge%e %‘éﬁg 0 v\ﬂ%g (ér}/ﬂnltlﬂb RutRchSREMAW'S &lsBE in¥ulb & ﬁélﬁly attached,

orm east partially overlaps with a

COVEL: i i WS ts8n R intdiuld raMABrigidl
ands‘g ﬁeggrgqﬁreog%fq}é% g&%ir%%g‘feé efg(%ﬂt?etl% ed, asnrcli wher (lal in tahe lg_l Y
attatlicdlal Kirgsectat anit Boefficiuitly romratt eo AMS caaine the sagfailimt torrect

is rigidy attached to e.sector unit is sufficiently
a lagx bR PRIOGSUY “F%Syéf‘?éi%i)étﬂ?ﬂ]éea ‘ector unit to direct a

Laser bgam onto.a gui dance temqf the thr . 1.057] .
10545 cAtearig 1ot o SRBER iR G iop dheisy fth o Ot Shid
pluﬁ’éﬁlféf 6F MRAC enehie nliudiisl opbrafivdly taysoofatdW\Bith e slpsrmo-electric

modu

l'es i's operatively associated with a
cooldrer oot being pitivebiowolad abelli s not being actively cool ed

at all. [058] According to certain enbodi nents of the .
[058hvaetording tanbestedt ambadimeniieof dhe dpetion, ayhsrein gagh ong s said

] I i gl '
BB g A5 B BB B et
that is between 1.5-3um.

[059] According to an aspect of the invention, there is provided a LDIRCM system

mountable on a platform, comprising:
a plurality of sector units, each one of said sector units comprising:
at least one laser unit for jamming a missile's guidance system; and

a laser guidance module, the laser guidance module being adapted to steer at least the

laser beam generated by said laser unit towards a threat;

the laser guidance module including one or more beam steering elements rotatable



[059] According to an aspect of the invention, there

is provided a LDI RCM system nountable on a platform
weowpni@dng: a plurality of sector units, eachPONE2007/000451

said sector units conprising: at |east one | aser unit

for jamming a mssile' s ggidance system and a | aser

gui dance nodul e, the | aser gui dance nodul e bei ng

adapted to steer at |east the | aser beam generated by

abouB @l Hrst asd® . $¢0bitd h}mﬂlaﬂt&eba ¢rtabbiag said mae| arsmpregbéadtn sicering
ule i

nod ncl udi n or
elem,e@t{séq ggﬁr@yggqﬂthegl gztm gﬁanaz CE (gfaeer n{%%?\ﬁaergggﬁﬁéat
enabl i ng said one or m st erl n

said plusalpty F sectrdinit gee Iiﬂa%i"ﬁt-‘) iy & hgba oy g geid

one YPkdord BYRY gt%eﬁhgt Qélﬁé‘ﬁts ofal IGsemgUfcﬁh«’set Mo&ile 9EcheH ommoi said
are nountable on the platformsuch that a nptio
plurality df smter anitnahost ﬁveé”trstsetX@edqeﬁ golctansrsthe Srigtation %‘Qt}é? second

L L e e

s nof cause
andekeeagatlon of the second axis of said one or nore

beam steering el enments to change in respect of the
[060]! Alct@timegandeniia embedmnts[ €868 inAenttomg iwhgreimthe drepmi steering

enbodi nents of t venti
clesP RO G BICGEHE don SFOE 4 (5 P SIEEBE o P B hosgol
and b2&3EhirRE B8 BGipHeNb aQbtatibemdtyrf ace t her eof, and eaCh
mrror being coupled to a rotation notor. [061]

[06 C%ercg}'d ttooan Rgf\’ﬂe?%?@lﬁe Qlvedth®, kHeyeRtprovided BEMHRICM system
r ovi system nount abl e on a pl atform
1nommh1frq>rsapﬂgtforal,pbmpla$lh$y of sector units nountable on a
platform each one of said sector units conprisin
a pluedisy obsectbrassts moimtaliloronj aphtiegmacashsene ef ssaiflis clémts
stem and a | aser guidance nodul e, the |aser
COHE%IF’(’} &nce nodul e being adapted to st eer at |east the

| aser beam.gener at.ed b i.d t war ds a
at lqagy Qg laseLUNAARE JAOBGE lﬁsdlaeg gg}d% eSly ktPlllnif ’f/ﬁcgf MAS sensor
nodul es, one of said plur |t 0
o 1B G P A HRELE BB B b EapEF EREF ke east he
1asér @S&rﬂ%&%reﬁecﬁ Jgﬁ?d 1E® vaft tawdrbs @aireaﬂ;l r ected towards the
form and each one of said plurality of said MAS

a Nﬁ@@? %m}gm&ﬂ £8f patahgy brKahe rserﬁdxaﬂb@tﬁeé, Qadhr @mkofasald p1u1a11ty
detected threat, said plurality of sect

n
of AV Sisqpbeirm e i B8 i GHCGHICRABL WBISg es & SEhiture of
a threat directed towards the platform, and each one of said plurality of said MWS

sensor modules being further adapted to track a detected threat,

said plurality of sector units and said plurality of MWS sensor modules being
mountable on the platform, such that each one of said plurality of sector units is
configurable to provide a jamming capability in respect of a threat located within a
different sector relative to the platform based upon tracking data a MWS sensor

module,

and wherein a MWS sensor module is configurable so that while a threat is detected
within a sector relative to the platform that is associated with a sector unit from said

plurality of sector units, the angular error between a location of a threat as represented



nount abl e on the platform such that each one of said
plurality of sector units is configurable to provide a
WO awmiingozapabi ity in respect of a threat | ocBCEIL2007/000451

within a different sector relative to the platform
based upon tracking datajs- MAE sensor nodul e, and
wherein a MAS sensor nodule is configurable so that
while a threat is detected within a sector relative to

by tlabléngldataf@ovidédby thesMABS caisat sxduletth the st omitiapdta beam

fromsaid plur ector t
contes LRy e 5B IBFRA Y 4 W@é&‘@?@%ﬂ%@éﬁ?@ﬂﬁ%d fon'the
trackifAGdth, N9 HATR 1R QM kickerelr H31d 1Rer B dipstg@iceodul e to the
sector unit and a beamcenterline of a | aser beam

[062‘]“ A%&hsﬁt Y dofiSin SBHoImAR &f theWvREok, hehdrdlh @ath b@eseﬂ said
he trackl ng data, is smaller than an th

pluuﬂltya |t cd M rsehroarmatiules rig ermeeativelyaposigied Miling 1%fm° clectric
cer a| e invention, wh h
coolgtror sy (gktbe:l%ra% A gk&tl%hsensor rr:)dul es ?;eegesgfl vgln§
S ed with a I
061@ ?Xﬁ rding. @eﬁegtalgoeérfb%gfrﬁ%tse*)fﬁlter h% g?gtg,\cxg%erl fl éaéh Bﬂet of said

ing t
plur&l@y bﬁMW srsbedt medtlss mtlutiten § WIR ritiector haviveg aaclﬁoﬁ'wﬁ elongih

of said plurality of MA5 sensor nodul es includes a
that S\etverdt JoePBM- havi ng a cut of f wavel ength that |s

bet ween 1.5-3 [ 064 d t
(064l srorsts 1 HoAeFo s AR igoR, Thetol BN B ot JpRCM
syst%%tﬁpib?e (qpa@ou&% tOhPRisig@Pri sing: a plurality of

sector units ntabl e on a platform each one of said

a plﬁ?a%ﬁ]f of lé@éttn uﬁt oLifg: orfih glﬁﬁﬁfn QRéh bASEE daf bectdr units

e S gui danc system and a | aser
compusldgnce rmdul e the | aser gui dance nodul e bei ng
adapted to steer at |east the | aser beam generated by
at least dihe lla@seunitfor jantromg pasissale’s lgniglance systvnGasbpri si ng a
plurality of MAS sensor nodul es, each one of said
a lapdruedante/ motlulbMbe $easgridanne mcﬂialeﬂmmgadag‘aptt@ dteeipat least the

detect a signa i ch includes i gnature-of a threat
laseg ppage: EeRFI3L %fémﬂeé uBit ¥ g %?thé‘?‘f‘g’ bei ng further

adapted to track a ed threat, sai alit
2 VWS comptisingd Pciwah@/aq%gwgﬁte&ﬁ?ft '§}°€‘f1é hs‘éﬁs i SaMXWa?J of
MWPEL hﬂ’@ {%H@ﬁl@?ﬁ&n?@da‘pﬁ% tBldatebiod E'ignfﬁ Wetic eludeng bighatereadf a
sald plurality of sector units
threat directed towards the platform, and being ﬁn'ther adapted to track a detected

threat,

said plurality of sector units and said plurality of MWS sensor modules being
mountable on the platform, such that each one of said plurality of sector units is
configurable to provide a jamming capability in respect of a threat located within a
different sector relative to the platform based upon tracking data a MWS sensor

module,

and wherein a MWS sensor module is configurable so that while a threat is detected
within a sector relative to the platform that is associated with a sector unit from said
plurality of sector units, an Instantaneous Field of View each pixel of the MWS sensor

module is smaller than the full width half max far field divergence angle of a laser



configurable to provide a janm ng capability in
respect of a threat located within a different sector

WO edoatiiese3 t o t he pl atform based upon tracki ng PEL/H.2807/000451

MAE sensor nodul e, and wherein a MAS sensor nodule is
configurable so that whiL28-a threat is detected within
a sector relative to the platformthat is associated
with a sector unit fromsaid plurality of sector
beanu géremtedaand| distad tawasdatbe thiredt Y 81 Sopteihch pi xel of
the MAS sensor nodule is snaller than the full width |
[065)altcording ftarceftaiel ehboilinentseofctbe arvghidonp fwherein saghh aumet said
ener . at and directed. towar.ds. t . " ) -
plurdGE 6 UG onsob g s, R Ry e D ghideclctic
coolbN§ ié A@RIHzeRtivaMesRédutaich one of said plurality of
sensor nodul es is operatively associated with a
[066] N 28R Rlsa6 Ldelt8inCAMcRimddks bfSthe dhvendomowhartineatly oo of edd
at all. §066] According to certain enpodi nents.of the b
plurglity eAM BH sengremerwerieldesieS Wik gﬁ‘i"*&“’b paying 3 pypofvaygigiet
3 lyl es includes a SWR detector having a
thatzsﬁt%g‘%env\rﬁg%g{"@hgth that is between 1.5-3um [067]
cgar.din o] he | Wale IC3J system
1067} A5 it et BF e Behiifh, UMHERroTided AXTARIONM s
mouRei[E drsd pigtformmeomprising:e sector units, each of said one
or nore sector units conprising: at |east one |aser
one BRhlord @Etof anis, grhavf giaiddae oe neysiestor ohitecantrsiig; and a
| aser gui dance nodul e, the | aser gui dance nodul e being
at lcastant edet histot pimming heakihne sysie@rof bebmatgenkr at ed by
said laser unit towards a threat; a MAS operable for
a labdY@IRBE nfdduRe, fer later POiiancf mopele abingradhpted @ atechatrigast a
at a first frame rate and wi.thjn %\ first frame for a

lases pep Eengrtechby Fid [ ank \Qr I Tr¥tof a threat direct ed
towards the platform said M’&bfi ng further g}iga tgdf ¢

a MSSiapprablrcior TmPIEEOGE ADHE B Bt PRRCHY Lof SHERITAG @R s

fra1{‘u2 ga?gancfj gllgﬁﬁ’lt £¢d ;ﬁ(ah{%gfo? Qisfhnhil Which TRIRIRfa SRRNAE bOA threat

econd node of operation including defining a
dirested ftowands wiet platfortrh eaifl MWS Heingnforthetndapted e ingRipraent @gpecond

I gnat ure.of the t t |
modf Bee o hwrerire R  Fa e R PR R mRHE RE PP, e
sechtEmbilé 8F ofdrart inelueinBREMENHESCHA GMhDRhT HEst DR Nasd
[ 068% In order to understand.the inyention and t SEE e
the Kstreied siemptule of therthrsgt %@tsa{nﬁhgg gtet quggr’amg ab? é?(éolnld Jign

whr%H"?soﬁibE’@Hﬁaﬂg‘H&heP%% glesemdaet, by way of
non-lrmtin



exanple only, with reference to the acconmpanyi ng
drawi ngs, in which: [069] FIG 1 is an isonetric view
W@R00a11IRCM syst em accordi ng to sone enbodi nePCHIAN07/000451

the invention, nounted on a platform [070] FIG 2Ais

a block diagramillustrafion of a sector unit in a

di stributed LDI RCM system according to sone

enbodi nents of the invention and of a MAE sensor

BRIEFDREIGRIPAION OFEEBIRABINGS h the sector unit in

accordance with further enbodinments of the invention,.
[068] Okl $rdEi . wRBrstandathp [ipvsktien awgt tndcel haysitraey 8f cayried out in

sector unit, an assaqci a i-Gh.1ak
precfieg Py T BRSO AL, B9 R e o0 o ifing
exarf18 88y SwitlReFeesleng thienacsanpangivgatiwiegs, én whichhe

i'nvention; [072] FIG 3 is a sinplified block diagram
[069]! Fus! natd @p Rbmadcaskiv wiid LMHRAY diyseot lagcardidel @t eane

I'n accordance with sone enboldl ments of the invention
embodipmsnis of thedBwantign oy o &PIESTHY ext ernal 1y

nodul ated; [073] FIG 4 is a block diagram . .
(0711 UGt Pat itof BPariss¥BrRRYRn (Jio? merPbrlityf 2ndifgued

S iMBitt JFNhe iichition Rd & a MWS

L D%%Pﬁ%?ﬁ%‘@satcg%ﬁ%gg%r inieg%g&ds{%errlgg edrgbodi ments of the
sensoneoduleottjat [0 Zdfockit@ wth thisi ssistor sundt B Gesoréangg ity further

ilJustratiaon of. an assenbly including a mrror nounted
embgineRts Oggl"l'eelgf/erﬁ]toni east one of which being configurable

or_change | ffective | ength.an ol :
07 b iy TR b st oo, A B ebE i o B s
sensdr Fhoifuld RHicg thrd PigREMagicHee Mo @6 andibag atid ts amemmon chassis,

enbodi nents of the 1nvention; [075] FIG 6Ais a
accqyringlto segne ¢mbadiments phke HFVeBHON: nst ant aneous fil ed of

vi ew of "one pixel in an array_ of sensors whig

S h b
[O7BrKIGof ia ABPGers biockdingioen SpsERioR-t o Bctabipeidy diety
moiug%é(g in X&bﬁan%esvr\{gﬂ rs&n@em@o&*tﬁ%h&rkﬁ{tﬁg iﬁv@ﬁﬁfﬁh \éérE@Qi(la@é} unit

accor di to sonme enbodi nents of

that if Being exiecnallPit6flulkle® 6B is a bl ock di agram
illustration of a divergence of a |aser beam whi ch may
[076F gEGeMaisedbloyk disgemnt diustraican ¢ftvent asssmplarof oo @irrapp Rih

system according. to sone di fo the i Lon:
oo glab T 5580 e ST AR R LY e
emBRGhEntObf thBveags; beam shown in FIG 6B.
[074] FIG. 5, which is a block diagram illustration of an assembly including a mirror
mounted on two poles, at least one of which being configurable for change its effective

length and thus rotate the mirror, the assembly being a part of a sector unit in a

distributed LDIRCM system according to some embodiments of the invention;

[075] FIG. 6A is a graphical illustration of an instantaneous filed of view of one pixel
in an array of sensors which may be part of a MWS sensor module or as part of an array
of sensor which is part of a designated threat tracking sensor, according to some

embodiments of the invention;

[076] FIG. 6B is a block diagram illustration of a divergence of a laser beam which

may be generated by a sector unit that is part of a LDIRCM system according to some



[078] It will be appreciated that for sinplicity and
clarity of illustration, elenents shown in the figures

whawe/1nav3 necessarily been drawn to scal e. ForPERHZpIEN00451

t he di nensi ons of sone of the el enents nmay be
exaggerated rel ative to-22-her elenments for clarity.
Further, where considered appropriate, reference
nuneral s nay be repeated anong the figures to indicate
embatimems phthe invgnidm; amdl ogous el enent s. DETAI LEB
DESCRI PTI ON OF THE I NVENTION [079] In the fol |l ow .
[077HeFEG. 6 adestr illpstiating the dverggieesgigls of Be deenppan aﬂgm mn
s forth in order to provide a thorough understandi ng
FIGE-t he i nventi on. However, it w Il be understood by

hose..skilled.in,th rt. th t gl i
107ehel} S Bt pErtEt WREHBLY Sk 08 SBFT SR nents
shovidf REEhel ﬁ@llréfﬂh BeR, ndvethdgeéeﬁﬂl\gmmm_t cgwgs 10 pszdced‘fme@‘iaam@a the

conponents have not been described.i etail. so .
dimapglopp L ehige sleasErPrerEsRact 6ty el cgg Yttt
clari .efhftlhéf,al)vgé(re%ﬁﬁ&&e@tabﬁfo}%i&@; reférerttR Ramesmdls fiaynbd hepeated

ol 'ow ng discussions, 1t is appreciated that
amoh g thefightsto idisatepevrsionding on 2vAlegoys SRBRaISut i 1 i zi ng

terns such as "processing”, "conputing",

"“cal cul ating"”, "determ ning", "generating",

"assigning" or the like, refer to the action and/or
processes of a conmputer or conputing system or
simlar electronic conputing device, that manipul ate
and/ or transform data represented as physical, such as
el ectronic, quantities within the conputing systens
regi sters and/or nmenories into other data simlarly
represented as physical quantities within the
conputing system s nenories, registers or other such

i nformati on storage, transm ssion or display devices.
[081] Enbodi nents of the present invention may include
apparatuses for performng the operations herein. This
apparatus nmay be specially constructed for the desired
pur poses, or it may conprise a general purpose
conput er selectively activated or reconfigured by a
conmputer programstored in the conmputer. Such a
conputer program my be stored in a conputer readable
storage nedium such as, but not limted to, any type
of disk including floppy disks, optical disks,

CD- ROVs, mmgnetic-optical disks, read-only nenories
(ROMs), random access nenories (RAM5) electrically
programmabl e read-only nenories (EPROVs), electrically
erasabl e and programmabl e read only nenories
(EEPROVE), magnetic or optical cards, or any other
type of nedia



suitable for storing electronic instructions, and
capabl e of being coupled to a conputer system bus.

wQ 0@2M116line processes and di spl ays presented hePEi/m2a0700451
not inherently related to any particular conputer or
ot her apparatus. Various23eneral purpose systens nay
be used with prograns in accordance with the teachings
herein, or it may prove convenient to construct a nore

speci al i zed appar at us toxgﬁrfﬁ g}the desi red net hod.
IDETAJEEEH@ES€B@E¥ O EHEGN OBty of these systens

i) f t.h
ool ISR S-S5 RO Bt AP
mdeﬁ’"‘t& Iﬁrdﬁdeeﬁf%ﬁ&%uglp updtstp@titig oflths 1Weﬁg®1amﬁmge\dearng weifebe

precj at ed tﬂat a vari et,

undermbgégmﬁas}ﬂlbé insteg 4t qah}gl]lee Ressgnt ﬁ\éenpgg Bg paqgc%ced
w1thoxtﬁhés@§§&tlfico%?%gs {ﬁ‘ St\fli&%f IB8HcReh el Rnol P &RinoReRsRAGes hisd

IS an isonetric graphlc
compddetsthned habeaf descritptl IRCMth}: 50 ek te OPsaPIgdhe reseghigvention.

enbodi nents of the invention nounted on a platform In
[080F| Galeks qmdlfmdmdémgtlltmvim meamym:mjﬁ fromrihe fodlpwingediscussions,

it is :aggqeeglgl atpqﬁmllgpc?tﬁ )}IS o]sp Hon §1§?A s%%%%ﬁfq %% t9MHs ch as

nount ed
"profdbsidgl! RbinpitiAgt 0 caRaangl, H'@eﬁ:ﬂmamg’é, @Wﬁ&l@nt‘asmlngh or
i nvention, each sector unit g@éﬁlnclude at

the Vit avleui fne ook S09D BREEET SLbeoRaNEATE S RRG Hee R, or
sumi]a%éc’grgﬁlig O Eﬁldrg"’lﬁ:che Uit m%l £18&MnaRE trahsforil Hatieaprdyented

a | aser eam or | aser energy that
as ph}SldahtsewldchbléCUDnl,CalmfrﬁgeSa?Vlﬁum ﬂ'ﬁr?@@p!i‘?%& Wﬁ’ie@fs rggipigpseml/or

men'l-xrﬂqgaa:@ -Pﬁtge?: (%1% 1Pa%1 Pésglgc uI as Elfy eac atﬁh'ieg aPffin the

sector unit
comﬂﬁﬁn@@sﬁkﬂﬂﬂh@xﬁoﬁ@ tbtgﬁairs at othﬁimth mforambon Bormge, transmission
gener ated by the laser unit towards a threat. The
or displii8EiseSs of a sector unit shall be discussed in

reater detail below, .in artlculgegmnth r ef er.enc

[08H (E,ml@dlrpggsgr])f mé@bqsaqltﬁqungogﬁnagslﬁ e @paﬁ%ﬁgﬁlﬁ@ Oqgrformmg
the %g&? Tt g %mt hehiPla géﬁlu@ Yo beéS 85dcilly WbinktsucletiOfr ]tﬁ@ BeS1ﬁéd

|gura e to provide, when nounted on a platfo
purﬁcﬁﬁs aorj ANmayn gomglmba |gen§ra] RUIPEEH ERMPHET gel@cﬁwélgt actlvated or

L SREQH 4 ¥shdfuter
L L
may¥ By §bdan %Q@ﬁl@ﬁteﬂfeawﬁ‘lstmage nfedhxlma Sstél:asobutu nottlimited to, any

110A- 110D may _be in the ordet
typq6F disk Anglyding gPP@kélﬁlﬁ‘l apiia) Gor HER PGS Shrical diss,
1ea@5§1]'§7p dlﬁ%rnbﬁbsFl(ﬁOMs), f QHAoS € Gb&ss URich®riéd ORANVBD eleerically
programmable read-only memories (EPROMs), electrically erasable and programmable
read only memories (EEPROMS), magnetic or optical cards, or any other type of media
suitable for storing electronic instructions, and capable of being coupled to a computer

system bus.

[082] The processes and displays presented herein are not inherently related to any
particular computer or other apparatus. Various general purpose systems may be used
with programs in accordance with the teachings herein, or it may prove convenient to

construct a more specialized apparatus to perform the desired method. The desired



LDl RCM system 100 that is nounted on the platform 10.
Each one of the sector units nmounted on the platform

waoorsia@enfi gured to provide a | aser jamm ng CREEDI200770p0451

in respect of threat located within a sector of 100X90
relative to the platforn40. It woul d be appreciated
that the LDIRCMillustrated by FIG 1, is only one
exanpl e of an inplenmentati on of a_ LDI RCM sys

strucre Gorda n’gll@‘tm dheseentonts maHtapper o th?]@%ﬁ?FlPB?P%dOW- In
Furth

additign, em Pﬁo 'f?l‘léépé&%%i i%t/érﬂﬁ)lﬁ ok cgtrlgéég?gﬁa?ﬂh?ﬁ?&% to any

partmnmgrrbg@mmlﬁg langmergg Ittmlﬂl twcﬂpptacmitetdetuattaoval iehyeofrpuedyRPMET2
sector nt.ed t.

lngaiEEDAROAPS JSTL I TR e S S B HERE JhpIbASab B e

hereff@Ch one of the pl urallty of sector units which are
part of a LDI RCM system [085] Further according to

[0833 ORBrRFROH HRNhadOb Fme 1] WYigRtd ANisoth&teic Rhaphil mmamsn of a

ector units 110A-110 be nounted on the 1%
LDIROM spiern mox@amt%smn%m%ﬁ@n@é@t of theninyventiog, oied”of o

platfg onf igueed 19,9, c\ék § Js ARG GiRRARI dfl thY ihRenfiGERB&® is
ity Ik R e

hreat oca ferent sector relative
shOV{iID atﬂIHRlﬂMtsﬁlﬂen’nm which Eic@dea agdwohliyne ssetor Heitss ol 10D
12A- D.is covered adlffere t
moufisd| P %Qﬁé@b‘}le]& a %)rihﬂgtto &ViaR eﬂbosgnﬁae ovelrhie l{H%ze%}u?ﬁ e

sect&ﬁ’ﬂlltoﬁa}m?{cﬁldG QY REAG8e Te6l194tS102A - A axden tas&egmictancamodiusle
exi sts,” the coverage sectors may be considere 9 as
104 A6li0Ay. c'ﬁhﬁfl@ﬁeémlt efesaplppagtor upit gRsy| Ib& af}@ptp&q graprate a laser beam

or lagsgf %ne?%}aﬁh%fjls Hehad ﬁ?it @hidg %e@flé"cﬁqcé’fsys@é/rﬁ ok aRhARet VERNaser

coverage sectors of fferent sector units
unitimegy lhnew]ilpbﬂrtameelaser:gmdmnm@le h"glwq lager syifaneragpdie g each

over.l a et t.he, covera e t,0r
SeCt%H‘b‘E H@ﬁh@ V%Ppedﬁgtsgﬁe {e%% i %gééc%ra %’c ral[)egur t ﬁgrlér%]r: (151 it
towReS AltHicBY Tl SRkt eﬂb Qeldtoremtis stell ltehdasaumneé nt igoaater detail

or nore sector units nmounted on the platfor
belgwyin ﬁ%&ﬁ‘f)‘ﬁ’éwméﬁﬁe?oﬁé{;%igcﬁ of the two (or ﬁor e) "

sector units provi des backup coverage. to. at

[08fbrageording tq pe agEGe? a]@gerglggt gachaneqd; the plprality ﬁ?ts%‘ﬁcé& units
1103L'A0D & %}\?{gu&% t&sﬁm‘&lﬁe Owhdn"m®ased @h d platfbin€ ) 0,28 Hrdking

i'h accor anot her exanple, the sector unjts
capﬁtﬁytyhe respect cfiarthiestdpetrdsiighinkeector Mihafrémﬂﬂrgsmtt\ﬁlyn that is
t he
oSSR TS R DA, L LT e
un1{soﬁ@h 11 0BPh R Mesiv $he BrdbD Of aws @f Gﬂiegx@es gersically, for example. In

di t f th
accpl[datcl)cfegwrrﬁl{] grg)e %(ag]plpf g}l ﬁi/(; nl:,):fo%g égc? run&tﬁ Rg@ﬂ%gﬁ%ﬁ%@gudecﬁ ina
LD?H(?]PI %y@@fn AR08 Sodhitell BR tRE t hﬁémﬂm t Badi énéi i €ise Rctor units

t coverage sector -112B around the
mounted on the platform 10 is conﬁgured to provide a laser jamming capability in

respect of threat located within a sector of 100°X90° relative to the platform 10. It
would be appreciated that the LDIRCM illustrated by FIG. 1, is 6111y one example of an
implementation of a LDIRCM system according to some embodiments of the invention.
Furthermore, many variations to the LDIRCM system shown in FIG. 1 may be within
the scope of the invention including, but not limited to, the number of sector unit which

are mounted on a platform as part of a LDIRCM system, and the size of the coverage



platform 10, giving rise to a threat jamm ng
capability that is defined by the aggregate of the
walpdof/eta@nms coverage sectors. Thus, in accor dank€r/m200v/000451

sonme enbodi nents of the invention, a plurality of
sector units 110A-110D of5a LDI RCM system 100 may be
mount abl e on a platform 10 such that each one of the
sector units is configurable to provide a

sectarap aduhlont pf the pheslis of sesfor anithyhish areragk Ed fvEPIﬁGM System.
different sector relative to the platform 10, each

[0853 eBlitier bajongng tdosmmmwdﬁryent@sfsth@ fraientign theoplisadiit off segor

i Vi n 0 I | e t
umtsgg{pér- lr@ inp é]?ﬁq qdl cipctﬁlﬁ 8&?{] (ig esp{:lﬁe Lo ?%?Q%?'Lﬂe' stec\,/tm
umtspis Qbﬁ@gtﬂédl@ drbviBé & fohiting 36Mbilith @Bkkpeke oD direry lchoateétwlthlm
further enbodi nents of the inv t|on t he {]ﬁlura %
@ difsencedr RS OR DB Y e O ons ol ive sHia?
t ) if
1o A A sl BLeehOLnLs o Fsom

oveﬂ;@cbeﬂwecm iws ot Ifdke 1o Bagmpediers difsdiffersnt septelr wuwde?%lfrﬁ% the

cov l atd o Elnq,]]i}%g ?%Qﬁsxgiglsed asgg}:%lfggglff%{entt Iggct&]surl@lvérotul/d BE further

Fent coverage sector
apprl:érlat%d 1haDx acasindddghe pf avdrbpnbei@eenAdiffvemt iconadgeabrstaes of

simee e Mo R B S, 5t g o e

{ YraE SRS M Used BRYorRpedvate €ort 1h£t@1&dt1ohamun:gcws
beWQ%Hﬂ%%(%EggaFound t%ﬁfﬁ full per?%eter 114 of the

Furqhbmdrc;rmm[doastp qaammmnwg@@m%eatherﬂnb?r}t@fh B 0% BY9ER: ector
of t he I nv t
units gay bE Mquitte nqg ﬁl@ﬁoﬁrpq& e@(gpl? %ﬂ tBat WHHCSF (BE Bvo (or more)

aspect o e invention, there is
sectd®\Wnji Provitied lﬂckiqs cawepetgecm aifle@t faupeiion Qisth@lOV@ﬁgﬁt pRetor

ass%;?g%ﬁ%{g ﬁ{l] VS I g% OI'I thﬂ ECM n %ﬁg@lﬁ% 94 r (iil!ll'e allicf? (I)ts gna%cordance

er I nc

w1t15’ |a1h‘(5tﬁér' d&¥mple, tHeAskion G ehal @ k22 AindlABeoushcwhans thfeat is
hreat tracking nodul es 122A- 122B

y be nount
w1tknn uhh eovitlan fseqter 1Y sererde Hat PRKIE SNHERS mﬁ‘iﬁﬁtﬂ%’d"“ﬁ

t he hreat tracking nodule is configured
001?%01%90V%{<g8E@e%é§&1§ed threat wi thout noving with respect

[08?@ e% t}.?)lg M c srtéﬂl ]1@9, &%ﬁéﬂ@g nt@ Elﬁ%dlhénfﬁ"otf %Jﬁn@em‘tlon may

tlve to the platform 10.
enabRAb nwat of a phaefohh ne atplmrahlt@kaf rsg:t@mduﬂs d30AAIAD] szt thah pach

be rigidly fixed t fo and 0
ong At glg.? sefzfiogdlpg}tﬁ Ql% glfﬁgesptt 8ve£ §ec‘(£]o“:{‘ 2@2@ @ \/\}‘1&? the
plaSind @u,fdlﬁhg I¥e d X ﬂﬁeét Qalﬁlhﬁlgrﬂap&tﬁmyﬁhaitﬁs defivedthyribabggregate

tracking nodule is configured to tragk a de
of thierdifferenitrioVerage geciass- e dhus, & WCP?ﬁaﬂceawgg SeIF e 8@‘8}68‘%“‘ of the

inv %46 7 %ﬁ&g&ﬁr] % ée\ég)rhlﬁgg H%%&%@UD%%&?@%EI\%?&%% C}}U‘t]ﬂ 6nay be
mountable on a platform 10 such that each one of the sector units is conﬁgurable to
provide a jamming capability in respect of a threat located within a different sector
relative to the plafform 10, each sector being substantially less than 180° horizontally,
giving rise to a collective threat jamming capability covering substantially the full

perimeter 114 of the platform 10 (typically, 360°).

[087] According to still further embodiments of the invention, the plurality of sector



provide a sector unit with tracking data in respect of
a detected threat, without being required to nove in
wo edpeotodf the platform 10. [089] According tRCT/IR06T100451

enbodi ments of the invention, each one of the threat
tracki ng nodul es 122A-122B- may be nountabl e on the
platform 10 such that it is rigidly fixed to the
platform 10, and such that while being rigidly fixed

units T1OBAEL OB @b be mofitablammd thhpletfonmnld pichilbpt 4 plufadihefsgetor

. in respect. of t | at f or . [

v e HEEREES B 16 MabhSr e iR O Ses AGHYRLIOD oy
be dfs&ﬁﬁ'lt(e_fdl a@omgﬁeloplaff@ﬂnaw wecht thaitdaeh pheaof the plutdlity Dhesctor units
i racki ng nodul e's covera ctor lap,,at ..
providsa srlifRerpapYeraan ot HEARYAN apund dinniitiogs Bhe Gpentisped
above éeﬁ:lt Rbidr #ﬂdgt b%] habsthdiallfr189s fulas 01 80P Uidkigehiily, tdnd the total

plattorm threat tracking nodule may be adapted t.o
covepagey prwidet ebyt e Ipluralitiaph sewion MBS apayo PrQyie; tiffsigmming
verage,sect.or_in S ion of the
Capﬁ%ﬂ}t?éSto:g?%é’ﬁ]%ul?ﬁer%%%r ganocfteﬂtﬁl%‘?&g{he enbodi nent of the
nyention, each qne it : {i
108yn o SpsesRd 3o B G, Bl ity ifoftor W Bime paGKlifgurs
whis&B rdiitad tol the fisst aghept &fdhd mvelaioacthe is hove atovidedt desegiption

of & Bether aBcot ity Pt rsey ob camant INFpERISHAYN seme

embt()ﬁglile%hﬁh FRhePBvERIbAL 8y Thrthdieinflhaé oplotality bDgatlting madutes

_ reat tracking nodul es 122A- 122%%. For ex | e,
122MAL DG Each cpaof tmBirest tupling Fiogies (2RAAPAE TDURY B9uhiable
22A-122D.t h . ;
o BESEHAFE AR LS E AL v 80 1 i
mod Y ediigyredvierttaisa (etncted fhrsat withdug asavigegamithaiespect to the

gverl aps). wiith the. coverage sector 112A-.1 .
platfqray 4@t 91,6 @?eagé%wé. 1%%5?%0@&6%’[&1'1@1&%%@% é'%l Fl\\i/eefoyjche
platFaE P EacRlont BEtHRIHea thdckingfmddulean2Ariaeli may bodgidbsfixed

122A-122B may be configqured to provi de eagh
to thoplatfonrmdil sachsee ofrthe Firgat fradlsing sungulgs ffr?y?bﬁa?é‘ﬁi’tﬁﬁ such that

at a j i hed: | , )
ot A O 0. ekl ek
tradknideedctednrestaetilecthe thyéat iheithinraespecifie seskardg4AoddPasglative to

122A-12 may b ntabl e. on a '
e Ao o O PG GRS Rl P ey o o
proggi%tat %Et%@_h?fft (M\iliﬁlkﬂri&tlﬂgl)@:ﬂé & feSpdct of dldgteatet] dinieatd withowt being

ector uni ich is also nounted on the platf :
requrined tormavgtin tespeck Phige Rifdiore Way be rigidly gttacgre? to

a sector unit whose coverage sector qverl

[Oatgﬁ] a{gﬁciroggﬁngvit; ﬁﬂh@b@@b@r&%s fdhe rln??ltl?%eeal%ﬁ fcg)g? ct)f %h% atﬁ'}*ee'n
LIRSy B ORIt
righieg fined toftheplatioron #0,aid tsheh thit while being Kty fixed to the platform
10 (and thus, not being able to move in respect of the platform), the threat tracking
module is adapted to track a detected threat within a specific sector relative to the
platform 10. The tracking module’s coverage sector may overlap, at least in part, with
the coverage sector of one or more a sectors unit that is (are) also mounted on the
platform. The threat tracking module may be adapted to provide the tracking data to

the sector unit whose coverage sector includes the location of the threat.



nodul es 122A-122B and the coverage sector of each one
of the corresponding sector units 110A-110B.
woewondisnyly, in FIG 1, and in accordance w tPCHOIRZR07/000451
enbodi nents of the invention, each one of the threat
tracki ng nodul es 122A-122B may be rigidly attached to
a respective one of the plurality of sector units
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The terms “rigidly attached” and “misalignment errors” were discussed in further detail

above.

[092] According to some embodiments of the invention, a LDIRCM system 100
mountable on a platform 10 may further include a missile warning system 120
(hereinafter: "MWS"). The MWS 120 may include a plurality of MWS sensor

modules. A MWS sensor module may be mountable on a platform 10 such that it is



description of sonme enbodi nents of the invention, a
threat tracking nodule is described as being

wo pp7enaEn ed as part of a MAS sensor nodul e wWhPChI2807/000451

capable to provide tracking data in respect of a
detected threat (in addi-28-on to being adapted to
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provide tracking data to a sector unit).

[094] According to still further embodiments of the invention, a MWS sensor module
may be mountable on a platform such that in addition to being rigidly fixed to the
platform, the MWS sensor module is rigidly attached to a sector unit (at least one)
whose coverage sector (the sector within which the sector unit is configured to direct a
laser beam) at least partially overlaps with the coverage sector of the MWS sensor

module, and the MWS sensor module may be configured to provide tracking data to the



thereof shall be provided below. [096] As nentioned
above, according to sone enbodi nents of the invention,
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122A- 122D may have a dual functionality and nmay be
used as a common MAS sengor nodule, for detecting a
signal which includes a signature of a threat, but
also as a threat tracking nodule that is capabl e of
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rigidly fixed to the platform, and thus not moving in respect of the platform during
operation. Each one of the plurality of MWS sensor modules 122A-122D that are
rigidly fixed to the platform may be adapted to provide threat detection and threat
tracking capabilities within a specific sector relative to the platform 10. It would be
appreciated that typically the detection coverage sector of a MWS sensor module would
be substantially identical to the tracking coverage sector of the MWS sensor module.

However, the present invention is not limited in this respect and some different may

exist between the detection and tracking coverage sector offered by a MWS sensor



122D, while being rigidly fixed to the platform 10,
may be adapted to provide threat detection and threat
W e@chidage capabilities within a specific sect oPCT/IL2007/000451

124A- 124D, respectively, relative to the platform 10.
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[0100] A LDIRCM 100 system which includes a plurality of sector units 110A-11D,

8?0?01

each including one or more laser units 102A-102D, respectively, capable of jamming a
guidance system of a threat, may provide some advantages over typical LDIRCM
systems which include only one or two laser units (a laser unit in the context of a
typical LDIRCM system corresponds to a sector unit in a distributed LDIRCM system
according to the present invention). The advantages provided by a LDIRCM system
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tracking sensor usually requires a cooling unit, which is typically required to be
mounted on the gimbals together with the tracking sensor, the load on the gimbals may
be even higher and the effects of the load even worse. Moreover, the aperture of a band
IV tracker may be typically significantly larger than the aperture of the laser, and the

FOV of the tracker may be typically wider than the laser beam divergence. These two



tracki ng sensor may be provided which is rigidly Fixed
to the platform According to sone enbodi nents of the

WO pooentd4an, a threat tracking sensor (one or nRCEJL2007/000451
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ity of ‘sector units which coIIectlver rovi,de
move the threat tracking sensor enables even further innovative implementations of a

LDIRCM system according to some embodiments of the invention. The further
innovative implementations made possible through the use of an "off gimbal" threat
tracking sensor (or a tracking sensor that is rigidly fixed to the platform, rather than
beam mounted or operatively coupled to a beam steering element), and some further
advantages which may be available from these innovative implementation are discussed

below.



coverage substantially around the full perineter of
the platform instead of having to find a single
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[0109] The more flexible positioning of the sector units that is made possible through
implementing some embodiments of the present invention may provide further

advantages, as will be explained below.

[0110] As mentioned above, a typical LDIRCM system includes a MWS system which
is intended for detecting a signal which includes a signature of a detected threat. The

MWS system typically includes a plurality of MWS sensor modules which are
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threat, a significant physical detachment between the MWS providing the data in

respect of the threat and the laser unit which needs to direct a laser beam onto the threat
can easily cause misalignment and unacceptable inaccuracies. In a typical LDIRCM
system, an additional tracking sensor is usually required in order cover the
misalignment between a MWS sensor module which detects a threat and a laser system
which needs to be able to direct a laser beam onto the guidance system of the detected

threat.
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independently used to track a detected threat. As mentioned above, in accordance with
some embodiments of the invention, the threat tracking sensor may be rigidly fixed to
the platform and may be configured to track a detected threat without moving in respect
of the platform, It would be appreciated, that a typical MWS sensor module is also
rigidly fixed to the platform. Thus, according to some embodiments of the invention, a

MWS module may be adapted to track a detected threat (in addition to being able to
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sector unit to a laser beam onto a guidance module of a threat, is contributable, at least
in part to the use of a plurality of sector units in a LDIRCM system and the sector unit
installation flexibility. For example, reference is made back to the LDIRCM system
100 illustrated by FIG. 1., in which each one of the sector units may be mounted on the

platform 10 such that a MWS sensor module is rigidly attached to one (or more) of the
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[0118] Having described some advantages of a LDIRCM system which are associated
with a more flexible positioning of the laser units, there is now provided a description
of further advantages of a LDIRCM which are associated with the size of the sector

which needs to be covered by a sector unit mounted on a platform in order to provide
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of the invention, lends itself to a more flexible gimbal design.

[0120] As will be described in greater detail below, some aspects and some

embodiments of the present invention relate to an innovative implementation of a
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[0122] Furthermore, as mentioned above, a LDIRCM system according to some
embodiments of the invention, may include a plurality of MWS sensor modules, and at
least one of the MWS sensor modules may be configurable to detect a threat and also to
track a detected threat in a manner to enable a sector unit to direct a laser beam onto the
guidance system of the threat.  Since in a LDIRCM system according to some
embodiments of the invention, a MWS sensor module has a relatively large field of

view, for example 70° or 100° horizontally, at which the MWS sensor module statically
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[0125] It would be appreciated that the advantages associated with some aspects and
some embodiments of the LDIRCM system of the present invention which were

discussed above, were provided by way of example, and that the LDIRCM system
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[0127] This pand mgre, innovat\llve te%ﬁr?olggiest Iagveloped by the inventors of the

present invention have substantially contributed towards a lighter and cheaper sector
unit. These innovative technologies have enabled the inventor of the present invention
to make use of types of laser sources, which for various technical reasons were not
suitable for being used in a LDIRCM system thus far. The innovative technologies
which enable the LDIRCM system according to the various aspects and embodiments
of the invention include, but are not limited to, an optical system for a cooled light
source. A short description of some principles of this innovative technology is

presented below. The innovative optical system for a cooled light source that is
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sensor module which are rigidly attached to one another and to a common chassis,
according to some embodiments of the invention. Some embodiments of the invention
relate to a LDIRCM system which includes a plurality of sector units and a plurality of
MWS sensor modules. The sector unit 210 and the MWS sensor module shown in
FIG. 2A, and described herein with reference to some embodiments of the invention, is
an example of a sector unit which may be used as part of a distributed LDIRCM system

of the present invention. The sector unit 210 and the MWS sensor module shown in

FIG. 2B correspond to the ones shown in FIG. 2A. For convenience and clarity, some
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(100%) parallel, but rather may be substantially parallel to the extent of the beam
divergence. The electromagnetic energy generator 224 and the laser cooling unit 228

will be described in greater detail below.

[0138] The laser 224 may be configured to receive energy, typically electricity, and
translate the input energy to electromagnetic energy at a focused wavelength. For
example, the laser 224 may be adapted to provide electromagnetic at a specific

wavelength and this electromagnetic energy after being collimated if necessary provide
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semiconductor lasers in band IV emit more power more efficiently at low temperature.
Thus, semiconductor laser may be cooled using a TEC, or using a cryogenic cooler. US
Patent 5,628,196. More details regarding some of the key advantages of using a
semiconductor laser in a LDIRCM system according to some embodiments of the

invention are provided below.

[0142] It would be appreciated that according to some embodiments of the invention,
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produces constant un-modu & light 324, for example, either a CW laser radiation or
a pulse train. Modulation is achieved by utilizing an external modulator 326, such as an
external shutter, for example, which is either absorbing light or allowing it to pass to
the output, according to a second electrical signal that is input to the modulator 326.

The output of the modulator 326 is amplitude modulated light or laser energy 328.

[0145] The advantages of direct modulation compared to indirect modulation include
energy savings (because no power is used when no output signal is required), weight,

size and cost savings (the need for external modulator is eliminated). Direct
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specifically of QCL technology, it has not been used so far in LDIRCM systems at least
in part due to difficulties in achieving sufficient output energy, which currently requires
cryogenic operating temperatures, while being able to achieve satisfactory collimation
and overall sector unit weight, size and cost so as to offer an attractive alternative to

current LDIRCM system. As mentioned above, applicant's 1L177240 and
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LDIRCM system which includes a plurality of sector units may be used to cool the

laser unit.

[0150] A laser unit 220 according to various embodiments of the invention was
described above in detail. There is now provided a detailed description of a laser
guidance module according to some embodiments of the invention. According to some

embodiments of the invention, a laser guidance module 230 may include at least one
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[0152] According to one example of a laser guidance module 230 according to some
embodiments of the invention, the laser guidance module may include two mirrors. For
example, each of the two beam steering elements 232 and 234 shown in FIG. 2 may
include a mirror. ‘The first mirror (232) may be rotatable about a first axis A, and the

second mirror (234) may be rotatable amount a second axis B. Each of the two mirrors
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preciated that a laser gui dance
unit that is part of d1str1buted LDIRCM system according to some embodiments of the

invention. The two mirrors 402 and 404 may be configured so that a laser beam from a
laser unit (not shown) is reflected from the surface of the mirrors 402 and 404.
According to further embodiments of the invention, the two mirrors 402 and 404 may
be rigidly fixed one in respect of the other. Accordingly, the rotation axis of each of the
two mirrors 402 and 404 may be rigidly fixed in space one with respect to the other,

and when the mirrors 402 and 404 are mounted on a platform, the direction of the
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Accordlng to some embodiments of the invention, the size of the second mirror 404
may be large enough to accommodate for all of the rotating range of the first mirror, in
addition to the constrains of the first mirror 402. The light energy that is reflected from
the first mirror onto the surface of the second mirror is thus reflected by the second
mirror out of the sector unit, for example, towards a guidance system of a detected
threat. According to some embodiments of the invention, the direction of the laser

beam existing the mirror assembly 400 is determined, at least in part, by the rotation of



reflected fromthe first mrror 402 onto the surface
of the second mrror 404. The |l aser beamis reflected
wo c@miitdaes second mrror 404 towards a target tPeEl/i2807/000451
within a coverage sector that is associated with the
sector unit wthin which52he mrror assenbly is
i npl emented. [01 56] The incidence angel of the |aser
beam on the first mrror 402 may be determ ned, b%( a
both alenfirso bhdsecofibmireorai¥p| and 484 ctnd i Bprent pbatiop go@gingtions may
received fro 1 .associ.ated. WS or nodul e. The
causg ﬁ’Fi?w ?%Prgf@e?}ﬁé%)%%%ﬁ:%%?ll gur egﬂl? o rotate the |aser
m over, a first .axi,s. T ize f i -dilE 1606
[O1§$ feseng eStamPlfe Tt AR5 h ‘?c(l:aﬁlgésmgé%l% P%’r? 8? H%fe& bean?_me
embb(!lgféﬁg QifltI:ié)ina?/rﬁioﬁ i€hisppiong singls ?ﬁairdnomr a'm}@(pl#ﬁ@rsfntdﬁg pptical
and to allow for integration tolerances. e l.ase .
manplpiP RealerRsBL B YIER R T P FIRES PPIES THAL R gt S ective
lengﬁpﬁld Hid RS BE nlif6r. S8EBREh ook efbddimBhtiof thdi@vention, the
I'nci dent angel of the | aser beamon the second m LAl o
poled Guhyi 15 ehderaledion eedractsd in @anenien tpapable iy TUFAT ihdireet grlaser
rotati 0fob e bldsshudl r iR G sS&6PME: R stbRhntiall
bear&dllmé%’?t FABPY O E%bé%h?%ﬂf "{r]E1 tpé)tllgﬁgﬂ%ﬁe second msr ror) Y
less R0 AlgeO dveE edngeot dsgreesct iAmerdingno fudlomt ebddipends af othe

invantign 58 CORFIRGLER 83 HG TG0 I EoRHant Qe agh srepon ot the of
the pES ohs2¥d SurfibleROfodhradidt Qhs QuBstRNBINg e iz H0°tdver tens of
nvention, the size of the second mrror 404 may be

degteas gwemgoueftort o accommodate for all of the rotating
range of the first mrror, in addition to the

[01 68istopmiimgstogbmeeabbilinentsrfithinvaron, the@oles gy caprseipple t©
t hat i.s. refl ected. N ] Le OMtQRdbh@ttachment;

a compenyHgid Hpsg HE agléé({)%t%%r# %}?b{)ﬂ ‘{léathﬂzﬁgé?eef [ ect ed bya% he

or \B£6 806l axis de@eesuftfreafiorh httacheenor Thmpales fay begenngttable to the

_towards _a gui dance, system.of a.detected threat .
mirgs DGFUTTRE £ GOBBIRE rigkd B ¢ 4 i SRS dtv &ht ‘.g‘gan‘fw"t flegree of

freddbiCilab e of N8 al thdaki ©%if Flebdign bischment. dhe poles may
assenbl y 40b.|s_ det erm ned, at Ig&%inga&t .ba/the

include,ait cime obbbimtited He Kneas moers, & . RicEpaiecisodctygiors, or
404, and.different rotati on conbi nati ons may cause the

othgécg%po@)gga% to be directed to at different directions.

[01 %gg](g%{ﬁgé% }Ss%go%{] gqagé( ARE, B wiich 358 FO%OQH IlARGS iIREHIG of an

sone enbddi ments of thelnvention is,
assQﬁEl?din@mdﬁlgSh ngic®r maeunted, oo rtwangoles, hets rleast jong fewhich being

optical manipul atign el enent, unted, on two. or
oS B! 2801 BN e TR S, 0Bl T Bty
beiﬁ%taaﬁﬁ*t 18 BctdrQlnit ACE Aisibged O.THRMY efkrodi aveaddingofo some

the Tnvention, the E}gl es may be extended or FELr act e
embodimentarofiélre yensionb e FlGeS.rihiere df shogmeh pabien gt # fSghswdance
module of a sector unit in a distributed LDIRCM system according to some
embodiments of the invention. According to some embodiments of the invention the
Jaser guidance module includes an assembly 500 which include two poles 502 and 504,
at least one of which being configurable to change its effective length, and a mirror

506. The mirror 506 may be operatively connected to the poles 502 and 504. The

mirror 506 may be configured so that a laser beam from a laser unit (not shown) is
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[0162] Referring back to FIG. 2, having described in detail some embodiments of the
invention which relate to various sector unit 210 implementations there are now
provided further details in respect of various embodiments of the invention which relate
to various MWS sensor module 240 and MWS system implementations. According to
some embodiments of the invention, a MWS sensor module 240 may include a MWS
imaging sensor 242, an optical element 244, a signal processing module 246 and a data

communication module 248.

[0163] The imaging sensor 242 may include an array of photodiodes sensitive to energy
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include a signature of a threat may be used as part of some embodiments of the
invention. This may be done by applying time dependent and spatial filters on the
image that extract statistically significant bright point objects with respect to the
background. The target acquisition module may also track the detected threat in order
to verify whether it is a threat (and not a random noise, or a hot target that does not
have the trajectory of a threat), and whether it is aimed at the platform. According to
further embodiments of the invention, the target acquisition module 252 may be further

adapted to proizide in respect of a detected threat one or more of the following: the
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of the operation of the plurality of MWS sensor modules. For example, the central

controller of the MWS system may be adapted to coordinate the operation of the
plurality of MWS sensor modules. Thus, in case a threat is detected in a position
relative to a platform which is covered by two different MWS sensor modules, the
MWS central controller may determine which one of the MWS sensor modules is to be

assigned with the mission of tracking the threat and providing the tracking data to a
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module which may operate without being cooled.

[0171] According to some embodiments of the invention there may be provided a
MWS sensor module 240 that is based on relatively recently developed imaging sensor
technologies for Mid-Infrared sensors. The recently developed imaging sensor
technologies for Mid-Infrared sensors are satisfied with TEC cooling and do not require
cryogenic cooling. Examples of imaging sensor technologies for Mid-Infrared that are

satisfied with TEC cooling and do not require cryogenic cooling include, but are not



augnent the data froma MAS sensor nodule with the

data obtained fromthe additional systens. For
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to an aircraft's inertial navigation system (INS) and

gl obal positioning system?GPS) and nmay augnent the

tracki ng data generated by a MAS sensor nodule with

correspondi ng data received fromthe I NS and
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errors, and specifically towards tracking errors which result from a relatively high noise
level. Conventional LDIRCM systems, whose gimbal (or other beam steering element)
is slower, for example, of the order of several tens of a second to aim to a given
direction, and therefore a false alarm may increase the time to aim at a true target,
because the gimbal may be aiming at a false alarm at the other direction. This issue is
augmented with the long time of standby to operation of OPO shifted solid state lasers,
which may also be measured in tens of seconds. High false alarm rates may practically

require the laser to operate continuously, and significantly reduce its already limited
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Technol ogy at the Northwestern University (Evanston,
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to operation of O shifted solid state | asers
provided% description of an innovative implementation of short wave infra-red (SWIR)

sensor technology to provide an imaging sensor in a MWS sensor module according to
some embodiments of the invention. In accordance with some embodiments of the
invention embodiments, a MWS sensor module may include an array of short wave
infra-red (hereinafter: “SWIR™) sensors. The SWIR sensors may be configurable to

operate in the SWIR range (1-3pum).

[0177] According to some embodiments of the invention, an array of SWIR sensors
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fromme M¥fe swRser Imedule dartsisrised dn £ONERCEN, Witbea sector unit in a
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sensor nodul e may include an array of short vvav?
embodiments of the invention, a LDIRCM system mountable on a platform may
include a sector unit that is configurable to provide threat jamming capabilities in
respect of a threat located within a sector relative to the platform that is substantially
less than 180° over tens of degrees. According to an aspect of the invention, a MWS
sensor module may be mountable on the platform such that while a threat is detected

within a sector relative to the platform that is associated with a sector unit from said

plurality of sector units, the instantaneous filed of view (hereinafter: "IFOV") of each



infra-red (hereinafter: "SWR') sensors. The SWR
sensors nmay be configurable to operate in the SWR
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of the invention, an array of SWR sensorsmay receive
sufficient cooling from a&(0FEC cooling unit. Thus,
according to sone enbodi nents of the inventi on a MA5
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[0183] The inverse tangence of the width of the sensors array 602 denoted by "W
divided by the effective focal length of the imaging optical element 604 may define a
total field of view (hereinafter "FOV™) of the MWS sensor module:

FOV =tan™ (—Ij—:—j (Equation 2)

[0184] Reference is now made to FIG. 6B which is a block diagram illustration of a

divergence of a laser beam which may be generated by a sector unit that is part of a
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the MWS sensor module whose detectlon/trackmg coverage sector overlaps at least
with a portion of a sector covered by a sector unit may be adapted to provide the sector
unit with data in respect of a location and/or direction of the detected threat so as to
enable the sector unit to direct a laser beam towards a guidance system of the detected

threat.

[0187] As mentioned above, a LDIRCM system which includes a plurality of MWS
sensor modules and a plurality of sector units may be mountable on a platform such that

a MWS sensor module (or threat tracking sensor) is rigidly fixed to the platform and is
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syst em whi Includes a plurality o

coverage sector overlaps at least with a portion of a sector covered by a sector unit may
be adapted to provide the sector unit with data in respect of a location and/or direction
of the detected threat, whereby while the threat is within the overlapping sector (defined
by the overlap between the detection/tracking coverage sector of the MWS sensor
module and the sector covered by the sector unit), the data provided by the MWS
sensor module is associated with an angular error that is substantially smaller than the

far field divergence angel of the laser beam generated by the sector unit.

[0189] As mentioned above, a LDIRCM system which includes a plurality of MWS
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seqtqy Piib\ip deack tbedietsﬁpted rihteat.o Agfiogding tto j somej ghldjments of the

mv%hﬁ HOTL, ﬁ\f\yﬁ §egs3rrn?&fﬁier}g%§¢9% Qdaﬁsfédrtg oqr%e a?%:f glt % &rﬁQh it is

data i n respec ocatl on an irec
rigafly atiacheé tvaibt tmd:kingrc’e&tl)l ré'spealssﬁﬂ detbdted thirdee (cﬂatamkreﬂlgact of a
dat a € accugate eno the | aser . beam
tocfor i PEee S B B RefenRl AeisDfont O okt s e et
end(bh s5eRE ke é'ﬂgd}ék BrrdiSasSovRdtd Bwith BRNrdcRRg AWEVE §rﬁ£lld‘r |t]fﬁ1'11dhe far

di vergence angl e of a | aser beam generated b | aser
ﬁelﬂﬁllﬁ’elfgﬁnqet?é@?ébft%lﬂsqurhe@m gepergisd| Y b lasepmiteed the é%PthHalit It

woitee mm%@ ﬂﬁ.\g wheRd lMWS Senbd I & ﬁﬁgf}e'\ﬁ\tghgeedﬁtgoar sector

sector unit, m sal I gnnent bet ween
unitpthe| reisalighndne betstro theuMiW'S semsob enslulzsarainthi akttyr unit can be

sulbs(tean%aﬁ¥ gfq?edpo %Iﬁ,%sh%% glg m%%@%&% DFH%B]%\S/’JI%&IE]%IQ%FHQ&M"R)/
b P 5 P BB I ESBOSbEl 5 windowing

to EiEaakd thidat 88ckitpadpesPahdiRsabllyatadRiE g iélRMIRy. MABNSRTOSE bellow,
modul e that is used in conjunction with a sector unit

it is pdyandpaspys toutse dpst tRaiing logRY, domingecsss Bieritickiag gegvgacy in order
to 9{5%99 lﬁ%tdﬁ;l Blerkdife. 'Iﬂ\ﬁ%ﬁ”uh n Wih g%gt gﬁﬁlﬁ:ag,l ﬂ'ﬁp Qr\éa?r Beeds to

ra Ity of sensor no e an
plmdft quickiyirefeshed dochDirRENR saiaemenlm doreat: diypigaliyg th@ fileme rate is

iR R R PR 50 R 013 B,

wihdosgag ioption ds Wildres &M a0dordiBg whith Y4B émbodiments of the invention,
detﬁftlon/tracklng cqverage sector overlaps at | east

e glefsstar g Pervide lgher dfameotpts B4 apyindow srtase sigpilg smaller
thdiB¥e A1 ﬁ&’rﬁ@"sﬁ@' sb P p "t}févﬂeﬁgsh t'ﬂﬁe §§ﬁ1teQ1'étaﬂﬁb\;1déQLfoh Jﬁe%dow is

r espect of ocat ion and directio et ected
highigr, evdltile tluhmt@ okatavwhiel fer thi @mehar iadhe tlwsen w&ndnwt inequal or smaller

oA BPRATH, TR SIS 3-SR SR B
detector =~ with  100Hz  frame  rate, the pixel data rate is
256X256X100=6.55Mpixel/second. If a windowing option is provided for a 50X50
pixels window at 1000Hz, the pixel data rate is 50X50X1000=2.5Mpixel/second. The
location of the window is updated externally. In some cases, more than one window can

be defined simultaneously. The tracking loop in this case includes an initial detection of

the missile within the full frame, and then defining a window which is centered at the



nodul e and the sector covered by the sector unit), the

data provided by the MAS sensor nodule is associ ated
wowd/iamoangul ar error that is substantially sh&Ei/lI2007/000451

than the far field divergence angel of the | aser beam

generated by the sector ugit. [0189] As nenti oned

above, a LDI RCM system whi ch includes a plurality of

MABsensor nodul es and a plurality of sector units nay
lochnnafutht alateeted Missifel ahé drankes wah théraprosideMBireshrisigr about the

mpdule is rigidly fixed to the platformand.is a
oo of g aniseiiuaith ¢ Meeiernly Biaher tth% SMRE L LS o the full
frafi® ditHeS o 6R¥%n RE (RAXREGH a9 walRated it 80 Bhantkd &fthe location of
includes a signature of a threat that is directed
the mejgeile g thymeep ta theentenptihadipms o thertrasker. adapt ed to
provide the sector unit to which it is rigidly with
[0107 hlila eettainafentires r efethet veniianl kaveeees divsiatednand described
S a e . : . ]
vk e} BR0RLTSo0ob A, oB6S fhAR ANl o o o
skilbel iadhptedt tsahgefovd Webeanslestood thatithe sppendudatnims aesintended

rigidly attached with tracking data i.n.respect of a
togexte b g PrPadiicptnas At ToF WL IR 1o S of the
invetiggct i on of the detected threat), and the tracking

data may be accurate enough so that the angul ar error

associated with the tracking data is snaller than the
far field divergence angle of a | aser beam generated
by a laser unit of the sector unit. It would be
appreci ated that when a MAS sensor nodule is rigidly
attached to a sector unit, the m salignhment between
the MA5 sensor nodul e and the sector unit can be
substantially reduced and possibly the m salignnment
may be virtually elimnated. [0190] In another

enbodi ment of this invention, there is proposed the

use wi ndowi ng to enhance threat tracking speed and

possibly tracking reliability. As nentioned bellow, it

i s advant ageous to use fast tracking |loops, to

i ncrease the tracking accuracy in order to reduce the

beam di vergence. In conjunction with a fast ginbal,

the tracker needs to provide quickly refreshed

| ocati on data about the threat. Typically, the frane

rate is limted by the output channel of the read-out

circuit of the detector of the tracker. A w ndow ng
option is offered in according with sone enbodi nents
of the invention, where the detector can provide

hi gher frame rate for a wi ndow whose size is snaller

than the full frane size, so that the refresh tinme of

the data provided for that window is higher, while the
total data-rate for the pixels in the chosen window is
equal or smaller that the data-rate of the pixels in
the full frame size. For exanple: in a 256X256 pixels



detector with 100Hz franme rate, the pixel data rate is
256X256X100=6. 55Mpi xel / second. |If a wi ndow ng option
w0 goopnossdzied for a 50X50 pixels wi ndow at 1000P&ZT/NII20&7/000451
pi xel data rate is 50X50X1000=2. 5Mpi xel / second. The
| ocati on of the wi ndow i sgupdated externally. In sone
cases, nore than one wi ndow can be defined
simul taneously. The tracking loop in this case
cLAIMS!| udes an initial detection of the missile within
the full franme, and then defining a wi ndow which is
centered at thelocation of the detected mssile. The
1. Unagker fiRBel NaRaREOYduerimeisufsh (HepdiRROULDINEM") system
| ocation of the mssile which is significantly higher
mountahkerpnt hypdatfef, eethprising of the full frane. The |ocation
f t.he w . ; &1 .t he changes of the
aﬁ&até\lttx%fr,}gegtglow}#eg%}gsgefﬁgg%&?ﬂn&% 2ct to the center of
t he dtlensroneflaseienit foafeninga@uatehcoNystem derthighty and

features of,the invention have been jll.ustrate N
aach PRSP RONEN)* Mo B aarer g < R g gueer o
changegeas@aigl st HeXa lsemdratedVbl kai@ taabirurittoivhds e tigkat] | ed

in the art. It is therefore to be understood that t

e .

saihplarrdisiotiesionnity ase MeUBRRGIEPN the BlgiRin sop thyh cach one of said
.l C . . oy

TR A 0 EBERIOR St A B cop

ioffa trexd lomtedt withie asdiffesen{ entesi relstiverto thel ppifam,)each sector

system nmount abl.e on a tfor onpri sk nNg. a. .. : .
CiieaPrSpg g detsoainloC e le: SPehy e dBingle dnmgine

AlaphtiBEt cONBink A8 BEtabilly LRy fANFE GG efitRandafEystie thus
of "a threat; and a |aser guidance nodul e, the | aser
btalaabde nodul e being adapted to steer at |east the
| aser beam generated by said | aser unit towards a
threat, said plurality of sector units are nountabl e

2. OITHeHEDFRCGM fspstem socdhdinp &¢ clede A, whereinfeaglape pf saichplurality of

g B R 05 B B0 o RpBAEL M

i ta SGRkRE kobRtaYes hprbhigaRl@biOhsRizRatly SECkRY of
capal%ﬁ%?@&b%t ant%gl ly | esas Sth%ﬁ 180 h}gri zontlzal I y?

degrashgewibgllya i ssile jammi ng capability covering
substantially the full perinmeter of the platformis
t hus obtainable. 2. The LDI RCM system according to

3. clBHieLDIROWeystn eaatingne chim dandieplnueagh iohgy obfaid plraity of

uni t s en nounted on the. . platformis.confiqurable to.
secto&rlg@tisdyg en J-rrgwmeﬂgon the ppatfoﬁn is con 1gurabl% 0 pl%w ¢ a jamming

capability within a coverage sector that is approximately 60° horizontally and tens of

degrees vertically.

4. The LDIRCM system according to claim 1, further comprising:
a plurality of threat tracking modules;
and said plurality of threat tracking modules are mountable such that a threat tracking
module is rigidly fixed to the platform and is rigidly attached to a sector, and such
that while being rigidly fixed to the platform the threat tracking module is adapted

to track a threat within a sector which at least partially overlap with a coverage



6.

capability wwthin a coverage sector that is
approximately 90 horizontally and tens of degrees

woeritoahd y. 3. The LD RCM system accordi ng t oPCI/Hi20071000451

wherein each one of said plurality of sector units
when nmounted on the platbermis configurable to
provide a janm ng capability within a coverage sect or
that is approxi mately 60 hori zont al l‘i and tens

t

sée@[ eéshevmcton cmitlty . which ifHe rigidlReNecdoat 1§é5161?ea,aﬁ@)tfdoto
further risin hr eat
prloglélﬁ Itrla@kl%%fx g)sthe Seclor Ul t égwpﬁpg{ Ich dl# Xttcﬁfxecf
and GGk We FREUhE dataketelvRd Iﬁfoﬁbﬂhe tlaHa:thl ackiag nwdubrtbatls rigidly
tracki ng nmodul e is_rigidl flxedtotElﬁ | at I ?ﬁn&hect
fisedrtoghaiplptionn weHEiriquEy g %t? &9 a5 W ARG E §HK % !

F FlsD%hehYnt ¥ Fthhéﬁ:g sy Qerh BEthRKI@EAOr M the threat

racking nodufe I1s adapted to track a threat within a
sector which at |east partially overlap with a

ve ctor of t
S PO R ool P E ol 1 licher BmpBLBE 1L 3 e
a hﬁ@ﬂklmnldgts’ysﬁem (}’fwemm’tet OYMUE") Clompwhmgm iplurplgy of MWS

rigidly attached, k|n t
sesel padules, Gachy oie %F?P‘é*yi] E%(c‘iﬁ\&g’gn%? St oY Boing adapted
id Qkidbya sﬁgﬁ%pl wWihicH RRlRkabf ggmuire U ftlueatedhtdcyedatowardat the
SO as to enable the sector_unit to direct er
ohtform, end ershcwesyisteddrprality of Y Vaagensey m‘?ﬁ%l %f ﬁ%&l
syste to?&%l%%t@&e&ﬁng‘ita' m 1, further conprl Si ng a
%Pé e War ni ng systerﬁ(herelnafter " fé‘ npri.sin
sail plualiay of MW M&rsmn@ms aro dudungable ge Hho platierm §3¢bdtha a
E%W ?%elnt t sq?f ngg a[ttﬁ(é}e(a;{e %Sseggk it adq@@g o%p{eﬁ to track a

S a sighature hr eat
Hefebfel ecﬂreb@%thﬂﬁ ateopkaiter ) thanslatdaeh whivk gf lesshi rtially

plurality of MAS sensor nodul es be| adapt e

tqyertlmcwethaa RIEEEe SRFLanthl dhgrsectghpnt fﬁ|w %‘?#‘F?Hﬂs hittute

sgn&g es are nmountabl e on the platform such that
sensor

nodul e is rigidly attached to a _secto
mhwhemmdhc s:addlag)dad reqgivied dtorn e sewgonr mpdule thit ffhlilgidly
relative.to_t
«Sl}eg(%?)‘gl SRPEIOF ng 1w%fﬁc1eé1& ela'%:g\?lg {gpengaesgg g?&bcl)% %Sstactm unit to
SBfkOd latiibearh @nwhd @liddnbesyvith sithe dreatpdul e i s r| gidly
attached, and wherein the tracking data received from
the MA5 sensor nodule that is rigidly

The LDIRCM system according to claim 1, wherein a laser guidance module of a

each sector unit includes one or more beam steering elements rotatable about a first and a

second axes, thereby enabling said one or more beam steering elements to steer at least

the laser beam generated by said laser unit towards a threat, and wherein said plurality of

sector units are mountable on the platform such that a motion of said one or more beam

steering elements of a laser guidance module of each one of said plurality of sector units

about the first axis does not cause the orientation of the second axis of said one or more

beam steering elements to change in respect of the platform and vice versa.

7.

The LDIRCM system according to claim 1, further comprising:



attached to the sector unit is sufficiently accurate
so as to enable the sector unit to direct a | aser beam
Won0o/18640311 dance system of the threat. 6. The ROI/RCM7/000451
system according to claim1l1, wherein a | aser guidance
nodul e of a each sector ugi-t includes one or nore beam
steering elenents rotatable about a first and a second
axes, thereby enabling said one or nore beam steering
a BISeatsprismest ca?qxiurahtyloéa«iw Stshmsor sodnlep sach ererndisaidaduiplity

ser unit rds th e a
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i abfues 68 St difatedaowrids e pdtfosmi shdosaeh one ofwail femlity of
steering elenments of a | aser guidanc ach
said MIWVSswenepr gragiules oeipe diprt ﬂ%@@%e%ﬂ |t’ia§< gggﬁ‘fteq &‘é i r st
a?t}“p?ur g?sofngetcto‘f A 511?19 SR 1 kRl 8N VWSt Bgisse aRAMes Yetg

sal one or nobre beam steeri ng el enents to chan e
imoungsbirect thef platfiernpisaelf thatreashoongi o saideplymglity7of sprior Units is

chﬁgq]l'\%l?sl%gt 1§10 gaoélg{nn% ¢4 a191 1H1fr;sgle<g¢b§ﬂﬂeat llpcated within a

Sdiff&@ﬁt s |rﬂ8tiveemcﬂhe @ﬂmfou)fh lmaed:lu}pdnuﬁraﬂqu;gydabd aNM®'S sensor
&E nodul es being adapted to detect a signal which
‘H% ‘des a signature of a threat directed towards the

afl] FhéBim NRVSI s8R6MRA8le ¥ c&dighraBleothatt whit a gada idiifected
sensor nodul es bei gﬁgl further adapted to track a

d@tﬂ@utae@C‘tOh rdalive toahe phitioraithatyls @rsogigier oY ity Ajsegorpyt from
gs%hcfj Hl% alil Eé’ctoqfunl}@st ?19151 g}ﬁ&“ﬂ)&@e%eé n&aﬂ@ﬁ‘ Ay %bchfeat as

orm SUCh eacC one of sald [urali ty
Olfepﬁbeﬁﬁdﬂrb}umdcﬁlgIdﬁtaqmmhd@ijhaﬂhb MWS sprsoy n@dula tp therseetgr unit
capabij | it

ocat ed
g eatenins ot Rt Prast et SR bRty g hreat
t b REKhM tHtrackin AR, $£Meler fHaflh the fwlﬁel&\/l@éﬂeamah%f@ence
sensor nodul e is confi gurable so that while a threat

is detected within a sector relative to the platform

. S a
8. Thtg:l?rlgxlbli/g 3%2(3&: bR Notdhif 1 BGHRE cégﬁﬁ?ﬁ ifg: om sai

sectorcunits, the an ar error between a
aMWﬂatﬂiedﬂWﬁccanpriwr@t as represented by tracking data

dul e .t
oCHELEEL MU Rart nEORRe PRI Sy BRFBRY BV fepoor
SRetEIEs Yeihg aﬂam&r dsdétbe 4 hlgﬁﬂtwlhals éetludesn difeatire axflan ﬁngeat
data, is smaller than a the r fiel Ias dP
dfliestagetawatds ghe pheroTmpmeCATRS, Stk adarig] i SRk teieid fhrpat,
Sg 4" élﬂ%’ht}p QFRELS) Rfits andMBid bﬂ?alw\%fcﬂm isehddd  médules being

of MAB sensor nodul es,” each one of said
ptrmumﬂablta;pndhe plagfogensish that each one of said plurality of sector units is

configurable to provide a jamming capability in respect of a threat located within a
different sector relative to the platform based upon tracking data a MWS sensor
module, ‘

and wherein a MWS sensor module is configurable so that while a threat is detected
within a sector relative to the platform that is associated with a sector unit from
said plurality of sector units, an Instantaneous Field of View each pixel of the
MWS sensor module is smaller than the full width half max far field divergence

angle of a laser beam generated and directed towards the threat by the sector unit.



nodul es being adapted to detect a signal which

i ncludes a signature of a threat directed towards the
webavfionny and being further adapted to track BCT/IL2007/000451

detected threat, said plurality of sector units and

said plurality of MAS semgor nodul es bei ng nount abl e

on the platform such that each one of said plurality

of sector units is configurable to provide a janm ng

capability in respect of a threat located within a

ifferent sector..re]a o t he plat.f orm based upon
9. Thetly %@Dﬁﬁyﬁ%ﬁlﬁc%‘(’lwocﬂgﬁr }%?ﬁf%lgpn i wherein a MAB

a S80S Othe G Selh% op&able Juf abplemsatidghatfirswhhode of d)ﬂmrzﬁain for
is detected wi thi

T e L et £ AL g 1210
%.ggﬁtelle' 5% o{hl&? Qﬁx?&eﬁ Rhivends e liatAML ARRONBVET Riirth (ﬂflrthel

w each pi xe sensor module is smalle
hdi‘@ltedttb empl@lﬂenw mwndmbde orgration rfoﬁua@kmg@tbr@a@@t@ted durmg

e teraafe b SiRERRORRHT hoge Bt plF R Y Bifiing o
SGRInH R@thinothe | fastTirdme fatouinb ethe ceteptet Ssllgngturta OKM& thlm and

MAS bei ng operable fo I ti
e 08 B er ok aron e SE e Byt R R ton

W&l eAafel st frame for a signal which includes a
signature of a threat directed towards the platform
said MAB being further adapted to inplenent a second

n‘g.ga Lﬁg?@ nggs‘,gﬁni Q%co}drng & d18n4, LM Sah S8 &t (ﬁ@aﬂ%ﬁmﬁg’cy of

ati1on, 'the second node
threatqumtgl medulescik uﬂermgvedi;e ﬁ:*.snclat@d awithud threame-eloctrisi cmoteh @r is not

firs ound the detected signature of the
bﬁng@ﬁ?@%XC%ﬁ%ﬁ§§hpling the subframe at a second frane
rate which is substantially higher than the first

frame rate. 10. The LDI RCM system according to cl %
11. 4 TheHPIRGM sxgiem dseordngda gy r5)|f lg}aélplpflw ok0: (Wheksdn each one of

said {)]ﬁ%ﬁjﬁ%%@ #TRdy ltI%.éklh% i AT aafgm @Et@&oﬁ""hﬁﬁné a cutoff

el ectric cooler or 1s not belng actively cool ed
waveRhgthlthat iHetwddnel . 3-BDiRCM syst em accordi ng to any of

clainms 4 or 10, wherein each one of said plurality of
threat tracking nodul e i ncludes a SWR detector having

12. a guimRicnmayeés %&Jtdin@&b dlﬁmb$t meen 11 whauim eakR.onA of said
LDI RCM system according to cla

pluraiich el Sk E meppleai wiiepipgp PRFRRR: & PRLRP o hgAEd for
semchnc‘lgaaq aPERd fafhel AR SRR § ifrdtrdRderof sBRArwhicRIndlodes a

signature of a threat directed towards the platform, said threat tracking module being
further adapted to implement a second mode operation for tracking a threat detected
during said first mode of operation, the second mode of operation including defining a
subframe within the first frame around the detected signature of the threat and sampling

the subframe at a second frame rate which is substantially higher than the first frame rate.

13.  The LDIRCM system according to any of claims 5, 7 or 8, wherein each one of
said plurality of MWS sensor modules is operatively associated with a thermo-electric

cooler or is not being actively cooled at all.



searching at a first frame rate and within a first
frame for a signal which includes a signature of a

wa boogateddd rected towards the platform said t hP@EIL2007/000451

tracki ng nodul e being further adapted to inplenent a
second node operation fow9tracking a threat detected
during said first node of operation, the second node
of operation including defining a subfrane within the
first frane around the detected signature of the

t hr eat d sa t he subf ane a ecaond. fr
10, ¢ Brecl RPN SR asetinga Ry oh TR 4 A Wpppf{ T one
of said rp%?ﬁlltﬁ/aéieM\ﬂ@ serfdde nkdduRENhSMEdsemSACIRD detiectgr haviany @ftoff

claims™5, 7 or 8, wherein each one of said plurality
wavelefgtivigt is dawesen Agdiines i s operatively associated with a
therno-electric cooler or is not being actively cool ed
at all.14. The LD RCM system according to any of
15. clThé MDRCM, sy8teor at@rdinggpeiny ebehrinnet,of0 sldu gr 12, further
rality of MAS sensor nodul es includes a SWR
‘mnmééﬂ%ctor havi ng a cutoff wavel ength that is between
a MW, Bre3uwWs ihbludihet leblt REAdas iBéa detactionndiitng t o any of
claims 4, 10 1 1 or 12, further conprising: a MAS5t he
MAS i ncluding at |east a radar threat detection unit.

18he gﬁRb@]{ Mz ﬁé&o@ﬂh@@&@lﬁﬁ% B?wh@reﬁi @k Mefin sWRAASRBments

t he beam'steering el enents include two mrror for
mcludeefNIoefnilrcm gomrdflagmg plasan lepwi ineident o the sudagerthgrgotl, and each

her eof Eﬁ r being coupled to a rotation
nnrro%e[nagc “?lf%q?ﬁégt% r&éﬁogyst em according to claim1,
wherein the | aser guidance nodul e i ncl udes at | east
two linear notor and.a mirror for, ena

[ th
17, 5 e TG Cof StPASErTS B EUREr B FTR i er g dapg, module

1nclu&e@|aﬁ%%t 1B ARGRE Ahdd rliftof Fodl dibblinghe kREbrng b |assefeam
: unit 1 ncludes a sem conductor | aser that is

towardpaflirealr abl e to provide a | aser beam at a wavel ength
between 3 - 5um 19. The LDI RCM system according to
any of clains 1 or 18, wherein the laser unit includes

18. a ’lThaSIeIDH&eMegtsadl ﬁcscxordnag gT olapndonish%tln rtlge deser anigirzphedsma
cade

semlcg)galgli?\ralp Slﬁir] }Fp“é’&h ﬁ]i)lgg Eﬁff& 8raalflse§(\3 n? ﬁt’ L3 \%Qvelength between

3_s5&anfigur abI e to provide a | aser beamat a vvavel engt h
between 3 - 5um 20. A LDI RCM system nountable on a
platform conprising:

19.  The LDIRCM system according to any of claims 1 or 18, wherein the laser unit
includes a laser selected from a group consisting of: a quantum cascade laser; a interband
cascade laser; an externally pumped semiconductor laser that is configurable to provide a

laser beam at a wavelength between 3 — Sum.

20. A LDIRCM system mountable on a platform, comprising:
at least one laser unit for jamming a guidance system of a threat;
a plurality of sector units each sector unit comprising a laser guidance module, the
laser guidance module being adapted to steer at least the laser beam generated by

said laser unit towards a threat,



at |least one |laser unit for janm ng a gui dance system
of a threat; a plurality of sector units each sector
waeior/1o@nPpri sing a | aser gui dance nodul e, the PEBEBER2007/000451
gui dance nodul e bei ng adapted to steer at |east the
| aser beam generated by s@i-d | aser unit towards a
threat,a plurality of threat tracking nodules; said
plurality of sector units are nountable on the
a plhatifyorfnrsatdhackingtmasiateh; one of said plurality of

sector., units is.confiaurahl i ' ' .
b et SuE AL SUR0L By PR T o
ql)ildrﬁlﬁlr/ R be@RCIME i§ edrdlgursBletto prdvedph frfring capatdlitydn despect
plurality of threat ;Fr acki nq dul es ar e nount abl e
of & Hhreat decatpdpyithin g diffesent soctp B IR AUy fixed to
; QF Fe2 kb @i §Rsbld Such (BA GltRieat tBRHin
a&gﬁgﬁq{lﬂg{@mﬁ@g&&eﬁéﬁgb?Iiidgaimgls a%?)ged to the platform .
toslutenis eigidly faedk tnge pistforme an% iscririply edfagheditp aeretgr, and such

threat, within. [ . 1] .
oSt Ml iy 30 36 ebifbofitng B wBBGG ol i adapted
whitebk atthieat withindd yecadrt wldbled; leastdpartiallyuricklep vathaptrextrage

to proyide tracking data to.the sector unit.to Wi
PSS T G ALROGED i e EfFRethat i Slfiet ey
RV LK fahd fcRRtnit tawkithng ioBgidlyeattabidd, | s
rigidly fixed to the platformis sufficiently accurat,
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threat directed towards the platform, said threat tracking module being further adapted to
implement a second mode operation for tracking a threat detected during said first mode
of operation, the second mode of operation including defining a subframe within the first
frame around the detected signature of the threat and sampling the subframe at a second

frame rate which is substantially higher than the first frame rate.
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and wherein the tracking data received from the MWS sensor module that is rigidly

attached to the sector unit is sufficiently accurate so as to enable the sector unit to

direct a laser beam onto a guidance system of the threat.

26. A LDIRCM system according to claim 25, wherein each one of said plurality of
MWS sensor modules is operatively associated with a thermo-electric cooler or is not

being actively cooled at all.
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29.  The LDIRCM system according to claim 28, wherein the beam steering elements
include two mirror for reflecting a laser beam incident on the surface thereof, and each

mirror being coupled to a rotation motor.

30. A LDIRCM system mountable on a platform, comprising:
a plurality of sector units mountable on a platform, each one of said sector units
comprising:
at least one laser unit for jamming a missile's guidance system; and
a laser guidance module, the laser guidance module being adapted to steer at

least the laser beam generated by said laser unit towards a threat;



nount abl e on the platform such that each one of said
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33. A laser LDIRCM system mountable on a platform, comprising:
a plurality of sector units mountable on a platform, each one of said sector units
comprising:
at least one laser unit for jamming a missile's guidance system; and
a laser guidance module, the laser guidance module being adapted to steer at

least the laser beam generated by said laser unit towards a threat;
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35. A LDIRCM system according to any of claims 33 or 34, wherein each one of said
plurality of MWS sensor modules includes a SWIR detector having a cutoff wavelength
that is between 1.5-3um.

36. A LDIRCM system mountable on a platform, comprising:
one or more sector units, each of said one or more sector units comprising:
at least one laser unit for jamming a guidance system of a threat; and
a laser guidance module, the laser guidance module being adapted to steer at least
a laser beam generated by said laser unit towards a threat;
a MWS operable for implementing a first mode of operation for searching at a first
frame rate and within a first frame for a signal which includes a signature of a

threat directed towards the platform, said MWS being further adapted to implement
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a second mode operation for tracking a threat detected during said first mode of
operation, the second mode of operation including defining a subframe within the
first frame around the detected signature of the threat and sampling the subframe at

a second frame rate which is substantially higher than the first frame rate.



