-1 Laser Pointing System The invention relates to a systemfor pointing a
| aser, and in particular a |laser with high average-power---It al so rel ates

to a laser imaging systemand to a systemfor pointing
optical sources. 5 PRIOR ART In systegs for processing ﬂ@ lﬁM{L@' “aser
beans, it may be necessary to direct the processing |la

precision onto the target to be processed. It may themmﬁ%neee%sary ,
to know the point of inpact of 10 the processing beamon the target
precisely. To this end, it is known to use inmaging systens making it
possible to have an i mage of Lases Peintisg Systetrhe poi nt of inpact of the-
processing beamon the target. The system can then nodify the orientation

of the processing beam as a function of the |ma%e obtained. 15 |n order to
carry out this i mabiedverienrrelaes & GURIaTIPY POINIARshileSein 361 i nat i on
beam t owar datticelairarlgeer with highagvergges pewvem It atsei retetes tda laseghitmagefd ect ed by

the tar geft n%n zﬂﬁmo efl16r B ﬁﬂlﬁrﬂ é’ﬁdﬂ%!ﬁg%?géﬁtfa@%urcﬁpv"ever t he

transmissi o e55| ng ansm ssion of the
illum ndtion beam often use the sanme optical circuits. The 20 reception by
t he i magi ng systemnmtptmefore be perturbed by the systemfor

transmtting the rogessing rtic r en the tar as snal |
di rensions. The in %eﬁﬁ %Wsn{%e%n}:?ssbﬁéybpgy?% @5‘“‘@? @8%@%'{ Hfﬁ%% aq%oack. The
i nvent i on nagessenutoedirentitee proceseinpaadsr bears witht pragsiopsanderthe targes whi ch a

reflecti O”téﬁ(é][a?dee@?e&ﬂt mfayméréfobé Betn%clé§§ar§/ W kSGWBhPShESt iflact B
transm ssi t he ocessSi t he i magi ng. SUWARY OF THE

a
| NVENTI N PRYEHT ?\a'i”lPé"rt@gd?@eP%regisg ‘to a systemfor pointing a |aser
beam 30 char act €ro #eslend, it Fsatnown toarger imsaging syshémb ezaidngii@opsibleessi ng

| aser sour gg hhol a‘?nn?rﬁéqéqgf %é"i&é&?éﬁé‘%& ﬁﬁﬁﬁt %fb ci Apang eo?%ééérsﬂﬁ - sald

processi ng_beam bei ng ug onreflective zone a first
mrror, saP8ami Ppdhealarasti ridiet ASeMgFAN taen dpedly He orientation of the

processing beam as a function of the image obtained.

15 In order to carry out this imaging, known systems generally
transmit an illumination beam toward the target. An imaging system receives
the light reflected by the target and identifies the position of the target.

However, the transmission of the processing beam and the
transmission of the illumination beam often use the same optical circuits. The

20 reception by the imaging system can therefore be perturbed by the system
for transmitting the processing beam, in particular when the target has small
dimensions.

The invention makes it possible to overcome this drawback.
The invention may be used more particularly in sighting systems in

25 which a reflection system makes it possible to use the same optics for the
transmission of the processing beam and for the imaging.

SUMMARY OF THE INVENTION
The invention therefore relates to a system for pointing a laser beam,
30 characterized in that it comprises:
- at least one processing laser source for emitting a processing laser
beam toward a target, said processing beam being transmitted through a
nonreflective zone of a first mirror, said mirror allowing the light reflected by
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< ridfrrr 11211 11121 11111 11111 12111 1121 1111 *000002* 2 the target to
return to the inmaging system said |lowreflection coefficient zone of the
first mrror inducing a shadow zone toward the inmaging system - a second
mrror receiving said processing beamgand intended to .orient it and
reflect it toward the target; 5 - an illumnation source for illumnating
said target with the aid of the illumnation beam - a first control
circuit for controlling the orientation of said pointing systemtoward the

target, - a second control circuit for angularly displacing the processing
beam zo bihextageatde Fetaantaig imaginsassiemgsaitiow r%ﬂe&ﬁe@ caeffigient ZO1F t he
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correspondongnttlbaMreﬂeCtmmarddheltagat‘nce t he angul ar di spl acenment of the
proce33|5ng beam BavjifinkRoRRoaRR! fof S $31ataldee wiRaRY HdBRthef the

position of the tar et 1s not perturbed by the shadow zone. The mirror M

fulfils a HBHRARPTY jion: fine stabilization of the pointing through CT
and on the basi s aofirst kensolgciaduit fontqootroting GAe arieshtatioppblasadepainting t he

pr ocessi ngs@%@ﬁ‘?t}b fRftalfetavoi d the perturbation caused by the 20 shadow
zone. Thes unc I ons ' be carried out by two dedicated mrrors (one

provi di ng the fi ﬁé%?%@“tﬁﬂ'@wt farpngylarirdisniaging the PEICesYRY beAMr der to
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whi ch tise pncresidudeysuch that the measurement of the position of the target is not
perturbed by the shadow zone.

The mirror M2 fulfils a twofold function: fine stabilization of the pointing
through CT and on the basis of the signals output by CA, and displacement
of the processing beam in order to avoid the perturbation caused by the

20 shadow zone.

These two functions may be carried out by two dedicated mirrors (one
providing the fine stabilization and the other the diversion} in order to shorten
the time for which the processing beam is away from the target while
reducing the inertia of the diversion mirror.

25 According to one embodiment of the invention, said processing beam
is transmitted through a nonreflective zone of a first mirror, said mirror
allowing the light reflected by the target to return to the imaging system. This
low reflection coefficient zone of the first mirror induces a shadow zone
toward the imaging system.

30 According to this embodiment, said angle by which the processing
beam is angularly displaced comresponds in the imaging system to the
diameter of said shadow zone.

According to another alternative embodiment, the system of the
invention comprises a third mirror intended to reflect the light received from

35 the second mirror toward said target, or conversely to reflect the light



-beamis angul arly displaced corresponds in the imaging systemto the

di aneter of said shadow zone. According to another alternative enbodi nent,
the system of the invention conprises a third mrror intended to reflect
the light received from 35 the secong mrror toward said target, or
conversely to reflect the light 3 received fromthe target toward the
second mrror, this third mrror making it possible to adjust the focusing
of the beamreceived fromthe second mrror. According to another
alternative enbodi ment, the systemof the invention conprises, a fourth

mrror recERGRINGS OB the iaroet ovard dhe peepRd MU this thisl mirForgnaking it ef | ecting
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Fange and sald 1 IAGHAIE0 13 priotah A A eindind B B e bl cngt h
range, di firmestion comprises aifowth miver @@g{Wﬂg)tha/\bgrélrecr@ved framgide first system

fur ther o1 fif6RBid AABci RoWAGNIEImddihg Sfsterpoat od between the first

mrror and the |ma|n or, transmt t.he second wavel engt h
or wavel ength ran gd'f'ézo vagta g?;?é’?eﬁﬂ‘b%{i’\?gm%g SUEYSMON S3 ocessi %g

| aser sour peocessipgi sesmanas enfitst i wavedgngtoabr fwavetength aangs sswbispidf a
plurality ﬂlhnﬁﬁ'&tpn E&n?ﬁ"aé %%efcéh@%fa%elenﬁ Bpﬁa@élgn{glﬁ rsngsmégérgat {d USh W t h

said refl ective e surface sai cons zone
reflects | fhe {rgt wavelgpathioryygvelepgth rangee PP\%S@%@%H"O'E%%D'BBF?%e of sal d
end |i eto natdpecsantitep) lavatedmdtesen thecfiisb etlrros did thes peaging eystehe faxxi s of the

accor i ng_ Rarard 87k ¢ seAReRaRIRN Y Flad raile el | o &

face coat e@y$iPfh a vol une diffraction grating which conprises a hole in

said zonte for sai mwah@mag bmémdr@céé%ﬁﬁg tlaééru%umd @m;bﬁ(?e% an e
conservati on nonocnr o r.adl ion em e
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angul ar1sy oseeadalfavhitreligs Besiswitmgaidheafiectivel facem The suifacg nfjsaidantel . 25
BRI'EF  DESCR) fathibs gildTiﬁeFWﬁ?cﬁ'?éleE'f@hfﬂ@rdr% 2P HPIBR b ChREARIE! i stics

of the i nvent | O
he surPace of said end lie in the same plane and are inclined with respect to

the axis of the emitting optical fiber or the assembly of emitting optical fibers.

According to an alternative embodiment, said first mirror

20 comprises a face coated with a volume diffraction grating which comprises a

hole in said zone for said processing beam to pass through and employs

conservation of the .quasi-monochromatic character of the radiation emitted

by the illumination laser after reflection by the target in order to angularly
separate the processing channel from the imaging channel.

25 ' :

BRIEF DESCRIPTION OF THE FIGURES _

The various subjects and characteristics of the invention wil
become more readily apparent in the following description and the appended
figures, in which:

30 e Figure 1 represents an exemplary embodiment of an optical
imaging system to which the invention may be applied,
» Figures 2a and 2e represent an example of the optical
pointing method according to the invention,



-become nore readily apparent in the follow ng description and the appended
figures, in which: 30 Figure 1 represents an exenplary enbodi nent of an
optical inmaging systemto which the invention nay be applied, Figures 2a
and 2e represent an exanple of the optgcal pointing method according to
the invention, 4 Figures 3 and 4 represent exenplary enbodi nents of
mrrors which may be used in the method and in the system of the

i nvention, Figure 5 represents an optical pointing systemenploying 5 the
met hod accordlng to the invention. DETAILED DESCRI PTION Referring to Figure
1, an exanple of a systfigumesr 3pendt # nkppresent eexernpialy, empogimentst he

i nvention is applied, Wnirllor§ Wh"&fr?té? b@%s@@ﬁﬁfﬂéjﬁ{étﬁddré{d lnjtﬂeé‘y?gtgﬁfj' ng to

this exanple, an optlcalt ﬁ asses through a mrror
reflective surface 1 ofo'the "}¥PP ' ML |s provided with a zone zl which is

nonrefl ective (or repl ddgsrel dtrepresentscampeticalopoiniing systemoempldying sur f ace
1) and tfirough which ”tﬁe{ﬁ(?ﬁéd %CE&Bm%glirth%lrﬁéﬂﬁcﬁs' ng Iight beam FS1

toward a |l ocalized zone 0 e tar ese conditions, an 15
optical source can emt a light beamthrough this zone z1, but on the other

hand |ight inci denDEQAIUED DESORIVTIONT ef | ect ed by the reflective surface

Trmging i ot beart CEES (o FBfE ) 4P Brap 3t SFeilol Bolrund B BREE Y T
latter is %@ﬁ!"'eéq whichyhe nyentien isuarlied, Vll"émefﬁfvée merde@cnmd fitst.t he form of
the beap FR2 towar;sic@ad.hg&@l s %xgﬂhgré\ Qin BBﬁ&éDQIb@P*E padead ffodgh He

di spl d th f Furt her nore, the
pl)ffl gﬁeof Irqr}ﬁ aﬁ&ﬁ?ﬁ%ﬁﬁvgpﬁ%qﬁg h%{@‘?rf@"wr"ﬂﬁﬁs pw%{cf%j ‘Q’Ef},é P8 s not (or
al nost not g1 r\e;iﬁlk:bdselcbrtwﬂetdwe nfor rreflectgliittia in tdoenpaniage Wittofthe lwetaltr get ,

there is tesﬁsé&ﬁ?aﬁd ltBR%g hLWPnE!Hltﬁe ?88?25ca%5erWﬁ'é3?rd@%Ts§‘I'nhlIng’h?B@émt0 as t t he

"blind zon E)e corres he _zone emrror

this zone, E§ﬂ Splkred E’ “E%E%’gﬁto Cdethaider dhrese penditigngean

15 optlcal source can emit a light beam through this zone z1, but on the other
hand light incident on the mirror M1 is reflected by the reﬂectlve surface 1
except by the zone z1.

In addition, the target C1 is illuminated by an imaging light beam
FE1. In return, the target C1 reflects a beam FR1. The latter is reflected by

20 the surface 1 of the mirror M1 in the form of the beam FR2 toward an
imaging system or photographic device 3. The displayed image 4 is therefore
the image of the target. Furthermore, the portion of the beam FR1 which
reaches the mirror in the zone z1 is not (or almost not) reflected by the mirror
M1. In the image 4 of the target, there is therefore a less luminous zone 5

25 which we will refer to as the "blind zone". This zone corresponds to the zone
z1 of the mirror M1. In this zone, the photographic device sees no detail of
the target.

The imaging system of Figure 1 therefore makes it possible to
visualize the impact zone on the target C1 of the beam FS1 emitted by the

30 optical fiber 2. By visualizing the image 4 obtained by the photographic
device, an operator or an image processing system can therefore modify the
impact zone on the target by modifying the orientation and/or the focusing of
the beam FS1.

Figure 2a represents the image on a camera screen (in dots and

35 dashes on the figure) of a zone EC of illumination by the imaging beam (FE1



-The ‘i magi ng -system of Figure 1 therefore nakes it possible to visualize

t he inmpact zone on the target Cl of the beam FSI emtted by the 30 optical
fiber 2. By visualizing the image 4 obtai ned by the photographi c device, an
operator or an inmage processing systeg can therefore nodify the inpact
zone on the target by nodifying the orientation and/or the focusing of the
beam FS1. Figure 2a represents the inmage on a canera screen (in dots and
35 dashes on the figure) of a zone EC of illum nation by the inaging beam
(FE1 5 in Figure 1). Inside the zone EC lies the processing spot SP

emi tted byin Rigursdurlosidsthe woneEG des thenpratesaing spiob Sb\ernitied by the i nd zone

ZA as expl @} r BRfgd ed in
Fi gure 2b, gbﬂl%g ??Qﬂ'}f&w lszlgﬁée@%&ﬁ?zﬁ‘g%vﬁéﬁﬁeﬂk?héﬁ%aﬁﬁ%ggd t he spot SP

can be | oc&PB¥-on the target. In the case of a small target C3 (Figure 2),
however, the i magelnaﬁe cabe of algege t&iget S2asprasehedcinMigire@t, the blire bl i nd

zone ZA anOﬁQ Oérﬁal?&ntﬂgb tth%rﬁﬁteQBd quﬁ s%oE@Ff bgﬁ'lb% 168 é&%n id h the aid

of the canera. al he e "phot ograp eV| ce erefore
does not rréﬁ(@eﬁt possi bIe to |l ocate W|th precision the position of the

target, and in parihltﬁuloaéetdﬂa InBIRRFgRTE (FiGuidR), hpWeseSs Biggnaeast on t he

boserbi e 1 POPESHES fCel hfbiasd M ER ibgredhE 2R Gt R EaRgbt
i nventi on, bprseepobmisidifficdt ta $ae, withdbe 2id aftheccamersi Tooimage oblginagt get i s

therefore gghkd ﬁﬂoteaﬁaphﬂﬂaéww ﬁfer@feréwabéynbtsmaﬁé itiRAsiBle tod66RE it to the
known techn ision., In the, case of a

L
smal | targ@feq?ﬁr\ Q"Ei Hﬁﬂgon ﬁ??%t Y rﬁdﬁ[ﬂ%gtlc%e@&}m@cg éorleoﬂfg]ened in the
bl'i nd zone p#festing bleatrimdtrm‘tatgm i nvention then consists in angularly

di splacing the br oREs ShSRARASRd Folise @) allhnehod Aeh Hkes 0 25 1O

of fset the blind zone wt target on the 1 mage of the
phot ogr aphPestidlgite evergpme @i%@raw@eclm at Ieast equal- to the dianeter of

the bliqy zone. | naddoadihg @dthd eethomosf e anvedtions psaspbintiigitof the
processing beam FS1 toward the target is therefore carried out. This pre-
pointing is carried out according to the known techniques, and does not
require great precision.

in the case of a small target whose image in the photographic

20 device is contained in the blind zone ZA, the method of the invention then
consists in angularly displacing the processing beam FS2 (Figure 2) by a
known angle so as to offset the blind zone with respect to the target on the
image of the photographic device, by a distance D1 at least equal to the
diameter of the bilind zone. In Figure 2d, the image obtained is such that

25 instead of having the blind zone (in dots and dashes an the figure) lying on
the target C3, it is now offset by a distance D1.

Under these conditions, the camera makes it possibie to see an
image such as that in Figure 2d, which shows on the one hand the target C3
and on the other hand the blind zone ZA.

30 In Figure 2d, the spot of the processing beam SP has been
indicated at the center of the blind zone ZA.

With the aid of the image in Figure 2d, the distance D2 between
the center of the blind zone (which corresponds to the center of the spot of
the processing beam) and a determined zone P1 of the target C3 intended to

35 be processed with the processing beam is measured.



.25 instead of having the blind zone (in dots and dashes on the figure)
lying on the target C3, it is now offset by a distance DlL. Under these
conditions, the canmera nakes it possible to see an inmage such as that in
Figure 2d, which shows on the one hang the target C3 and on the other hand
the blind zone ZA. 30 In Figure 2d, the spot of the processing beam SP has
been indicated at the center of the blind zone Z4. Wth the aid of the

i mage in Figure 2d, the distance D2 between the center of the blind zone

(whi ch corresponds to the center of the spot of the proceSS| ng beam and a
det er ni ned zone PIARfinveree aagyar displ acﬁﬂ'@@él@&m%m@?sﬁgg Mith the

processi ngcAHevadis, I?%aﬁl#nglé c&res@@n@ﬁ%b&ﬁe dmﬂo'érDﬂldéﬂérﬁﬁmmtthiﬁ t he
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Figure ge, the perAyr.ﬂR?sftﬂa%a feé ff.asrem'zecqa‘@'ﬁwtur@mw BRYhd Pro&saprf 150 ps
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t he proces r t 0, may be
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face 1 of taBer Borlatipn tp heRIORPIINE BSBhg a pl ane which is inclined with
respectiot 0 the axilp thé system &f Rigure2t, tﬁéllnﬁrrbame rhay e tpheduceanedér t

bt af ned. PR AREET FolRaie Ziaien bRpeldé Gid fEb Y G
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i n order tgngfenraferddae fsQﬁé#F%ridé?e&kéffe@ﬁ@e @br éib?n;ﬂ@ﬁhéth@iéd)fanﬁhm zone z1.
S an rna

EB%F ?sgsr & r&ﬁﬁ‘gtf"te ﬁfrgﬁcg ain %33?5889&1 'M?'E:‘f?r?é “88%?{'889 & ?F# tQ‘ﬁ ayer of a
pol ymerismaerd,ifat examplei e lsuéﬁcwrmllyl epergietit light beam iy tiansmyjttad dbylbee fibeecor ded
20 (Bragy. ghibldiiko dbldB%hoRsffRctive Sraeld: tREPBSToh BF Madbariehal support plate
and the di ract | OI-DI a"%l n sotas tate (\a/ It po mentoft}wg nl,“pr%trﬂ‘l I{a fiber
(or a set of gure 4 represents an rnative embo
comprises a support plate S1, one face of which is coated with a layer of a
polymer material in which a volume diffraction grating has been recorded
20 (Bragg grating). Furthermore, a hole T1 passes through the support plate and
the diffraction grating so as to make it possible to install a fiber (or a set of
fibers), the emission end of which allows light emission through the zone z1.
Referring to Figure 5, a more complete pointing system for
carrying out the pointing method according to the above-described invention
25 will be described.
A source S1 emits a light beam FS1 through a first mirror M1. This
mirror is such as the one which was described above with reference to
Figures 3 and 4. The emission zone z1 of this light beam through the mirror
“is therefore nonreflective, or weakly reflective.
30 A second mirror M2, intended to orient the beam, reflects it toward
a third mirror M3 which allows the beam to be focused toward the zone Z1 fo
be processed on the target C1.
A pointing adjustment source E1 emits a light beam FE1 which
illuminates the target C1 in an illumination zone Z2. This zone Z2 has an

35 area much greater than that of the zone Z1, and encloses it.



.fibers), the enission end of which allows |ight enission through the zone
z1l. Referring to Figure 5, a nore conplete pointing systemfor carrying
out. the pointing nmethod according to the above-described invention 25 wll
be described. A source Sl enmits a light beam FS1 through a first mrror M.
This mrror is such as the one which was descri bed above with reference to
Figures 3 and 4. The em ssion zone z1 of this |light beamthrough the mrror
is therefore nonreflective, or weakly reflective. 30 A second mrror M,
intended to orient the beam reflects it toward a third mrror M3 which

al | ows the beam t oAbéeasbeupad af dharlight 19é theheam FEJ ishrefipetedely dle on t he
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The pointing system of Figure 5 is then put into operation. The
illumination source emits the beam FE1, which is reflected by the target C1.
As mentioned above, the photographic device receives the image of the

20 target.

This image is transmitted to a processing circuit CT which
identifies the size of the blind zone ZA and its position on the target.

If the size of the blind zone is greater than (or optionally equal to)
the size of the target, the processing circuit carries out an angular

25 displacement of the mirror M2, thereby angularly displacing the beam FS2 by
a value such that the blind zone ZA is offset in the photographic device by a
distance at least equal to the diameter of the blind zone.

The image obtained by the photographic device is transmitted to
the processing circuit CT, which measures the distance between the center

30 of the blind zone and a selected zone of the target C1 to be processed.

Via the link ct1, the processing circuit CT then controls the
orientation of the mirror M2 in order to adjust the direction of the beam FS2
as a function of the result of the measurement which has just been carried
out. Via the link ct2, it may also control the mirror M3 in order to adjust the

35 focusing.



.As nentioned above, the photographic device receives the image of the 20
target. This inage is transmtted to a processing circuit CT which
identifies the size of the blind zone ZA and its position on the target. If
the size of the blind zone is greatergthan (or optionally equal to) the
size of the target, the processing circuit carries out an angular 25

di spl acenent of the mrror M, thereby angularly displacing the beam FS2 by
a value such that the blind zone ZA is offset in the photographic device by
a distance at least equal to the dianeter of the blind zone. The inmage

obt ai ned by the phidteophatpgiaphigeddvice mey Usapseamerddwerkingtindhed dt®si ng
circuit Clg %&hraﬁﬁawp%?aﬁ@ i gt ﬁﬂéeobefw Wik &esiffer §95tefn the blind

zone and a sel ected zone t t 0 be.processed. the |ink
“ctl, the pPYCGEENIZR Withcie: reé;;rnt ?faﬂ %‘Sﬁtt puse h@:fg |%‘?ﬂe<£ﬂegng¥)fa”t he mrror
M2 i n or defllutninatidhuktset Hbatlipreviteoranofimabe beafay-82d by mglhtuwﬂth @ of the
result aqf r [ t e link

ct 2, |t% %é%%{dg?ﬂc%gntﬁg?% }’]"Gfﬁ&n §rﬂe\ﬁ@1 S%aHp‘ﬂﬂ ré’t@ adﬁa 35 focusing.
B The phothegpasshped deauired inegf %’s@ @’Eﬁﬁrﬁ?%ﬂ%\dﬁﬁ'cﬁ@ @ ﬁh? WémQSBh?ﬂﬁ spectral
range, opet®Rdrriglodhted hstiveenthelemidsion dptica aplithé eargstyst em  synchroni zed

with the return of h r m nati on
| aser that provi dég%%% ?%%6@‘%@8%& Rg‘@yghel%gﬂ}% %ﬁ%d%gﬂrgesggk Ion on the
target of Sfomnd. £5 tasdvengepuslyt haaesdrﬁ@rem vales. ddapasirway, thee passband

requireg i WaQéI@ﬁgtht BRI’ BY tthé NRukddietuat h@tnéoﬁlﬁmbhemaﬂ\@ﬁrﬁbéléhgth channel
| ocat ed bet ween em of Figure

t
5, the wavESRG E‘:’ ﬂ%??&oﬁyhet'%efﬁ'Bugg%% Prayyc eg?%s%?ct%bgqt ‘ég’ &y have
di fferent widwethe Wwavglangth dat wayelehgth rangepernlteddnhthersoureddEdytottiee sour ce
|s not gg%rﬁk@@%warcf hf‘e EQ!Y]@I'ae”EH vﬁ réﬂf@% ﬁﬁ% ﬁéﬂé tﬁQP%@e@%ith-Eth | nventi on

then provi spec ra vel en Q &g
wavel engt htheabram Fs, (whieh B?VQ P@eﬁdﬁfp%e@lbyttfieﬁ%’gef rvéf rd the

caner a.15Thogier ke gusié depiraling thedmiabatacyaived by tidsaméra. t he beam FS2, whi ch
have been ref|ect ad, by Lhg. t @y g&bﬁs%l\}va\t@eﬁ&h%ﬂﬁg solfte 3 MEFYe L0 avoid

degradi ng the i mage acq U|red
1.5 mlcrometer and the source S1 may emit at around 1.08 micrometer.



-For exanple, the em ssion wavel ength of the source El may be 1.5

m cronmeter, and the source S1 nmay emt at around 1.08 microneter. 9 CLAINMS
1. Asystemfor pointing a | aser beam characterized in that it conprises:
- at least one processing |aser sourcg (S1) for emtting a processing

| aser beam (FS1, FS2) toward a target (C), said processing beam (FS1) 5
being transmtted through a nonreflective zone (z1) of a first mrror (M),
said mrror (M) allowing return to an imagi ng system (CA) receiving an
i1lum nation beam (FR2) reflected by the target, said |low reflection
coefficient. zone (z1) of the firstCleAMSr (ML) inducing a shadow zone (ZA)
toward the 1imaging system (CA); 10 - a second mrror (M) receiving said

' b di d ' ' d refl I, .
Pher carger; . - G i1 PhavRam o it o Wt Frdiavintted 8 Bt 1 ar ger

with the atompfises:he illum nation beam (FE1), - a first control circuit
(CC) for control Lj ' ' ) L ind: oward the
target. - 3 seconi eeprabsreie @ %*%%@S%qgaééﬁﬁﬂ‘“ﬁﬁ“éﬁ%%%m# he
processing asﬁé&ﬁ?ﬁ%&»b‘gs%)@&aéﬁ’rﬁ gehifglle sa BQ?Pgﬁath?@"di(Egéhce (D2)

separ at isngbeinharamesiittédthrodgraa noneefieBlje zdnd frd ) bha diest. mifroo (M1 heajapsi ti on of
t he spot of.; KO LRg n,th S n ~RAg i by the
I magi ng syg}'%é}]e (%)t %ﬁﬁhgs{) gﬁ{nﬁg ?heﬁ‘?@ﬁ% %%%t?@n (gﬁm'eﬁcggtrﬁier%pposi te
sense by aMuayitien keam dsRehefingiet dyShp daraehsiaitpwirefieshiencoedisient he
angul ar di seneaceryesittheffirst g M BSBENENG EARhAGH Z@naNZAYRbivardthesuch t hat
t he measuren;nég gfst%_ﬁe(c osition of the target is not perturbed by the
shadow zon&" %33 3Y3I5Hl stemas clained in claim1, characterized in that
said agl e by whisekonthenippoMes rengivieg aailABLPessing hgamaand, intikngsidaced
cor respondg, bkt tearidREEATt PWRFEMLteR)ett 0 the dianeter of said shadow zone
(ZA). 30 3. The system %s cl ai me?%JHS cl. @i m 2, char gct efi ﬁq i n,tdtehet It
conprises a thit UIBRIQNVEIUIER foq ilumipalngzaid darge Wé the 8i%PLed from
t he the illumination beam (FE1),
- a first control circuit (CC) for controlling the orientation of said
15 pointing system toward the target,
- a second control circuit (CT) for angularly displacing the processing
beam (FS1) by a determined angle, measuring the distance (D2) separating
the position of a zone (P1) of the target from the position of the spot of the
processing beam on the basis of an image obtained by the imaging system,
20 then displacing the illumination beam in the opposite sense by an angle
corresponding to said measured distance (D2), the angular displacement of
the processing beam having an amplitude such that the measurement of the

position of the target is not perturbed by the shadow zone.

25 2. The system as claimed in claim 1, characterized in that said
angle by which the processing beam (FS1) is angularly displaced
corresponds in the imaging system (CA) to the diameter of said shadow zone
(ZA).

30 3. The system as claimed in claim 2, characterized in that it
comprises a third mirror (M3) intended to reflect the light received from the
second mirror (M2) toward said target (C1), or conversely to reflect the light
received from the target toward the second mirror, this third mirror (M3)



.second mrror (M) toward said target (C), or conversely to reflect the
light received fromthe target toward the second mrror, this third mrror
(M3) 10 nmking it possible to adjust the focusing of the beamreceived
fromthe second mrror (M). 4. The stemas clained in claimS3,
characterized in that it 5 conprises a fourth mirror (Md) receiving the
light received fromthe first mrror (M) and reflecting it toward the

i mgi ng system (CA). 5. The systemas clained in any one of clains | to 4,
characterized in that said processing beam (FS1) has a first wavel ength or
i o wavel engikingaitgeossitde dai atijust| thei fosusiog dfethe bedn) received kewothe

wavel engt hsé’cfon\ﬁerﬁf?o‘?glglég range, different to the first wavel ength or

wavel engt h range stem furthernore conprising a spectral filter (F1),
| ocated between the first mirror (M) and the inmaging system (CA),, for'
transmtting onl4, the T$eceysiemeasicagel iarclamv &, ehgtatterizageint that hite | magi ng

15 system I f

char 1 AP, AN P B R e,
emitting W@Fdéﬂ1)faln§éﬁﬂ%¢t'nﬁﬁt faﬁ@é?h&\eym'tﬁg'@ pisteral(0y of enmitting optical
fibers, one end of 20 which lies flush with said reflective face (1), the

surface of said one C ittle or
not at all, the eflegﬁ 3%%% %Ed'?‘ﬁé gh 4’@ g?bsall%%gng tt@llr‘lg in the
same pl anecrmralctbgzecg in theti sait pracepsing dwgaet (FS b) hase adislswayelengthedi t t i ng

opti calyof I Reyeih hheraﬁ@éeamysaa ‘ﬂlﬂn‘inhbﬂﬂw séamc#ei) bRdsS- az§ec70ndThe system
as clalrred In.an chtarac{s_vﬁ3 eid |n{ said first
mrror (MYa¥ tf‘sé’é }ﬁ’af’@@Bg@oé?’é%e Wd{ff@rgn ey it MEXEISNEH ffat i ng

whi ch conpwassengthhrahgej thessystern fnehémigref cymprising apspectwakfitey (rdam (FS1) to
ass throu h r C f IS t in order
ltoo def | ectlgt‘l'ﬁ[eh B%tg%efeﬁr?oﬂ‘gez:ﬁ% n‘ﬁrfdr Q\ﬁg) )épeotrq\é’{gwgbnhé QF eﬁ'ﬁ‘l nap] Eﬁdl aser

refl ect ed '(5?“9['“' lqgaqrggtthe second wavelength or wavelength range to the imaging

15 system.

6. The system as claimed in any one of claims 1 to 5,
- characterized in that the processing laser source (S1) comprises an emitting
optical fiber or an assembly of a plurality of emitting optical fibers, one end of
20 which lies flush with said reflective face (1), the surface of said end
constituting said zone (z1) which reflects little or not at all, the reflective face
and the surface of said end lying in the same plane and being inclined with
respect to the axis of the emitting optical fiber or the assembly of emitting

- optical fibers.

7. The system as claimed in any one of clams 1 to 6,
characterized in that said first mirror (M1) comprises a face coated with a
volume diffraction grating which comprises a hole in said zone (z1) for said
processing beam (FS1) to pass through, the diffraction efficiency of which is

30 determined in order to deflect the quasi-monochromatic radiation of the
illumination laser reflected by the target.



