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(57) Abstract: In order to improve target illnmination, a light source (2) of an emitter, which has a laser diode (3) configured as an
T edgeemitter with a wavelength of 1550 nm, has beam-forming optics {4) mounted downstream in relation thereto, which comprise 2
cylindrical lens (7) and a first deflection element (8) with three fields having different diffraction structures. Said deflection element
deflects partial beams, exiting from successive segments of the emission edge, to three fields of a second deflection element (10)
™ which are adjacent to each other and perpendicular to said emission edge and which also have different diffraction siructures. Said
¢ second deflection element directs the partial beams to the aperture of 2 collimator (1), such that the partial beams substantially fill
said aperture. The first defiection element (8) and a mount (6) for the cylindrical lens (7) are integral and, Tike the second deflection

N elerment (10), are made of plastic. Both parts are stuck on opposite faces of a block (5) made of glass.

e, (57) Zusammenfassung: Zwecks Verbesserung der Zielausleuchtung weist eine Lichtquelle (2) eines Senders mit einer als Kante-
nemitter mit einer Wellenlinge von 1°550 nm ausgebildeten Laserdiode (3) eine derselben nachgeordnete Strahlformungsoptik {4)
“~. auf, die eine Zylinderlinse (7) umfasst sowie ein erstes Umlenkelement (8) mit drei verschiedene Beugungsstrukturen tragenden
Feldem, welches von anfeinanderfolgenden Abschnitten der Emissionskante ausgehende Teilsirahlen auf quer zu derselben neben-
einanderliegende, ebenfalls drei verschiedene Beugungsstrukturen iragende Felder eines zweiten Umlenkelements (10) ablenkt, das
die Teilstrahlen derart auf die Apertur eines Kollimators (1) lenkt, dass sie dieselbe im wesentlichen ansfiillen. Das erste Umlenke-
lement (8) und eine Halterung (6) fiir die Zylinderlinse (7) sind einstiickig und wie das zweite Umlenkelement (10) aus Kunststoff
. hergestellt. Die beiden Teile sind auf entgegengestzte Stimflichen eines Blocks (5) ans Glas aufgeklebt.




whi ch are adjacent to each other and perpendicular to said em ssion edge
and which al so have different diffraction structures. Sai @9 MaehagPo

defl ection elenent directs the partial beans to the aperture of a
collimator (1), such that the partial beans substantially fill said
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TELEMETE ORI ENt i on relates to an optical teleneter
such as enploy for instance in the ?‘ %ﬁ%ﬁ%ﬁmﬂ%mﬂmﬁhd
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di sadvant age, however, that the |ight bean1eX|t|ng at the em ssion edge
has a very long and narrow cross section. This |leads to poor target
illumnation, since only part of the |light beamstrikes the target thus
detracting fromthe range and from neasuring accuracy. Moreover,

reflection of parts of the beamm ssing the target at other objects, which

for instance are nore distant, may acutely disturb the neasurenents.




Description of the invention Exanple enbodi nents of the present invention
are based on the task to specify an optical teleneter of 29 Marghd¥¥ ki nd
providing a better target illumnatiom than known teleneters of this kind.
The advant ages attai ned by exanpl e enbodi nents of the present invention
reside in a decisive inprovenent of range, i.e., the maxi num di stance t hat
can be neasured or, for a given range, in an increased neasuring accuracy.
I n accordance with an aspect of b@ﬁg%&?gﬁﬁﬁ invention, there is provided an
optical teleneter wth at |east source for target illumnation
and with a collimator <collimting the radiation to be emtted by the
telemeter prior to target illumnation, the 1light source being arranged in
front of the @BTICAHTELENETERt ed with a | aser diode 29 March 2006 la form
as edge emtter, as well as with a receiver and a control and eval uating
unit, characterized in that the |ight source has beam form ng optics
mount ed downsKechaivabfieldt he | aser di ode and at | east approximately
illumnating the collimator, so designed that it offsets partial beans
emtted from successive segnents of the em ssion edge of |aser diode
par al | elTHednemtitn el to lan optiihteienveter shidlpds dnfydbyed F610haaice dnthe@uiv@ymgpl ane
overl ap %t | east .t o .{ rge extent, the plane being rotated with respect
to the RIRRESP 3“%@“ - em ssi on edge and the beam direction, the beam
formng optics conprising a first deflection elenment based on diffraction
or refraction of light, and a second deflection elenent based on
di ffracti on dirigreintacti on of |ight, each having an essentially pl ane
surface with structuring, the structuring being divided into at | east two
fields. Brief description of the draw ngs

.- Optical telemeters of this kind have been known for some time already. The laser diodes

used as light sources have the disadvantage, however, that the light beam exiting at the
emission edge has a very long and narrow cross section. This leads to poor target
illumination, since only part of the light beam strikes the target thus detracting from the
. range and from measuring accuracy. Moreover, reflection of parts of the beam missing the
target at other objects, which for instance are more distant, may acutely disturb the

measurements.
Description of the invention

Example embodiments of the present invention are based on the task to specify an
optical telemeter of the above kind providing a better target illumination than known

telemeters of this kind.

. The advantages attained by example embodiments of the present invention reside in a
. decisive improvement of range, i.e., the maximum distance that can be measured or, for a

given range, in an increased measuring accuracy.,

In accordance with an aspect of the present invention, there is provided an optical
- telemeter with at least one light source for target illumination and with a collimator
collimating the radiation to be emitted by the telemeter prior to target illumination, the

- light source being arranged in front of the collimator and fitted with a laser diode .




In the follow ng, the invention is described in greater detail with the aid
of figures representing nerely one enbodi nent. 29 March 29062204y 033997
Al 2 PCT/EPO1/ 2009 Figure 1 a schematigally shows a | ateral -view of an
emtter of a telenmeter according to the invention, 5 - Figurel b
schematically shows a top view of the emtter according to Figure 1 a,
Figure 3 shows a top viewin beamdirection of a first deflection el enent

of the egitter _accordi n%tto Figures | a, b, [ hows a.top view
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Brief description of the drawings

In the following, the invention is described in greater detail with the aid of figures

representing merely one embodiment.




pmwhile its wwdth is between | pmand 3, pm The em ssion edge nmay be
i'nterrupted in its |ongitudinal direction.. For i nst ance, 4°7duehd0 one
laser diode 3 a . linear array of |aser 30 diodes having edge | engths of for
i nst ancW&B3@RBWIAYI st ances bet ween Buccessive edges HRCTEPUNM200% d. be
-pr.ovi ded. The nunerical aperture corresponding to the sine of half the
“angul ar -aperture has a value of 0.1 parallel to the emission edge and of
0.6 to 0.7 transverse 29 March 2006 WD 03/033997 Al 3 PCT/EP0112009 to this
edge. The product of these two quantities, known as space bandw th product
(SBP), in a direction transverse to the em ssion edge approxinmately

corres ave-; length, .and thus is practjcally nongnodal

(t rans&gg'gg I%ﬂeﬁqﬁ\:@ﬁ shovs gialt?a]i"ge‘glo &8 epptter o f%ﬁ&&?ﬁg tagq:or&pgg? ey val ue
that cdnavetiohe exceeded, while parallel to the em ssion edge it is larger -
than this limting value by a factor of 10 to 100. Even in this direction

the SBP cannot be altered by conventional refracting el enments such as

| enges ] . ' 9{%@% i ' or refraction of

i g%t, ﬁl@ﬁ%éﬁ”ﬁél{%@iﬁ%%{g&%&t@c ose&%&?ﬁ%g‘%’% s‘sé%"fnﬁé%%g%y rear r angenent
in a direction parallel to the em ssion edge but instead be enhanced in a
di re’ctf n tranpsverse to this edgge, and {hus the |ight beam can be nore 10
st rong?@)g%mhﬁ%édppm‘@ in e@qagluﬁaﬁl%%a srstrdedlegiiomelement ofgthe st 4

conpri gbiedife RAFBhles18Ri pedal bl ock 5 consisting of a transparent
material, préferably ¢gldss, with a first front face turned toward the

| aser diode 3 and an opposite second front face turned toward the
colJimator 1..The first 15 front face supports a mount 6 of plastic holding
22001 [ Bigitre ion i bop G puneil e, B BB of ecseind dedlevion deaens of has

Ci rcul gfe dtift@SaceSalHodh Fidukss & Bdkfger is about 60 m It is orient ed
parallel to the em Ssion edge of |aser diode 3 and spaced apart fromthis

di ode by about 10
Figure 5 shows the farget illumination attained by the emiiter according to Figures la, b.

15 “Ways to practice the invention

An optical telemeter according to the invention comprises an emitter as well as a receiver
that, in known manner, can for instance be built up with optics and avalanche photodiodés,
and further comprises an electronic control and evaluating unit also of known design
20  controlling the emission of light pulses by the emitter and evaluating the output signal of
the receiver. The distance can be measured by transit-time determination or by the phase-
: .matching technique.

The emitter has a collimator 1 and a light source 2 put in front of it which is composed ofa
25 laser diode 3 and beam forming optics 4. The laser diode 3 is an edge emitter emitting
.electromagnetic waves in the infrared, preferably at a wavelength between 850 nm énd 980
nmora wavelength A = 1,550 nm, The emission edge has a length between 30 um and 800
pm while its width is between 1 um and 3 pm. The emission edge may be interrupted in its
longitudinal direction. For instance, instead of one laser diode 3 a linear array of laser
30 diodes having edge lengths of for instance 50 pm and distances between successive edges
of 100 pm could be provided. The numerical aperture corresponding to the sine of half the
angular aperture hasa value of 0.1 parallel to the emission edge and of 0.6 to 0.7 transverse




m The beamexiting fromthe em ssion edge which for |aser diodes of the
kind enpl oyed has a large transverse radiation angle of 2934ercB800& made
par al | j L dianeter of 20 t cylindrical |ens 1ts .di stance -
fromtﬁg’@m@?g@ﬁ&ge may ‘al so be h | arger than thef;‘éﬁl 1 12903es, but ;
for small values, particularly for values of at nost 65 mand at nost 15

m respectively, the overlap of the* fractions coherently radiated from
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defl ection element 8 has a structur p
beam eginissivg ddge by aeartangemertdy aelirectidn paalle no SR onisOel0edgRut fistdaliibBg it to

-the left- hapd field.l1a (looking.,in beam direction) of the second
o

def | ecERIBRCRH dhdn verrelosthifegdiae, and thug ther lightrheam erar beenasd so t hat

ity | g&ﬁ%@m%dpol limator | and approximately fill the left-hand third
of the collimtor's aperture. In exactly correspondi ng manner, the | ower

field 9c of the first deflection elenent 8 deflects the partial .beam
n to the
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consisting of a transparent material, preferably glass, with a first front face turned toward
the laser diode 3 and an opposite second front face turned toward the collimator 1. The first

15 front face supports a mount 6 of plastic holding a cylindrical lens 7 at its terminal zones.
' The cylindrical lens 7 has a circular cross section, its diameter is about 60 pm. It is oriented
parallel to the emission edge of laser diode 3 and spaced apart from this diode by about 10

pm. The beam exiting from the emission edge which for laser diodes of the kind employed

has a large transverse radiation angle of about 80° is made parallei by it. The diameter of

20  the cylindrical lens and its distance from the emission edge may also be much larger than
the given values, but for small values, particulaﬂy for values of at most 65 pm and at most

15 pm, respectively, the overlap qf the fractions coherently radiated from successive

regions of the edge is very small so that the losses caused by this overlap are also kept low.

25 Downstream of the cj]indrical lens 7 a first deflection element 8 ‘is arranged which is

- integral with the mount 6 and has a structured surface that is essentially plane and parallel
.to the first front face of block 5. Parallel to the emission edge it is divided into three
successive fields 9a, b, ¢ having different stepped diffraction structures. The second,
opposite front face of block 5 supports a second deﬂecti(;n element 10 consisting of plastic
"~ 30 . and comprising a structured surface é_ssentially plane and parallé] to the second front face
that is divided into three successive fields 11a, b, ¢ transverse to the emission edge also

- having different stepped diffraction structures. '




beam direction) of the second deflection elenment 10, where this beam. too,
i's deflected 10 precisely in the correspondi ng way and t he&d Nlachg006

appr oxi_ ot | ght-hand third of the aperture of collimtor 1. The
cent ralaﬁw&/@%&eﬁfﬁe collimator is fi4led by the parti alPGEARIIAZ0Png from
a slightly shorter central segnent of the em ssion edge and passing w t hout
_ deflection through the unstructured central fields 9b and lib of the first
deflection elenent 8 and second deflection el ement 10, respectively. 15

Thus, the three partial beans are so deflected in different ways by the
first deflection elenent 8 that they strike the second defl ection el enent
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beams are then so deflected in different ways that they strike the
col | i nBRag: diregfion) fof ithe secand defleasionralement| §0n avheee thig beant,atoopis defleatedd
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third of .t h%‘ aperture of collimator 1. The three succeSsive segnents of
0

the enfXdingiroaygslightly sheggerngal seement af thie emigsion edgecind] passingi witheadd i n such
a vay adiRbhgP Mgk he 08 uctured central fields 9b and 11b of the first deflection element

8 and second deflection elemient 10, respectively.

15

- Thus, the three partial beams are so deflected in different ways by the first deflection
element 8 that they strike the second deflection element 10 side by side (when looking m a
direction transverse to the emission edge), hence their projections onto a plane formed,

purely as an example here, by the directions of the emission edge and of the beam

20 essentially coincide. However, a deflection can also occur in such a way that the projection
occurs onto a plane which for instance is rotated relative to the plane formed by the
directions of the emission edge and of the beam. The essential point is that of avoiding a
crossing of the partial beams. A deflection according to the invention can be functionally
V‘integrated into the deflection element 8 by suitable design of this element or by additional

25 élem_ents,, which may where appropriate even be applied to the deflection element.

In the second deflection element 10 the partial beams are then so deflected in different
‘ways that they strike the collimator 1 as if they all came from a line j:arallel to, or rotated
. relative to, the emission edge in the focal plane of collimator 1 or, stated differently, in
| 30  such a way that their bdck extrapolation will lea(_i'to such a line, and that each partial beam
fills approximately one third of the aperture of collimator 1. The three succéssive segments.

- of the emission edge are imaged onto a nearly square field, and indeed in such a way that




WO 03/033997 Al -5 PCT/‘EP01/12009 they are superi rrposed inthe far field
(Figure 5), This secures an excellent target illum natioR?Machadd engt hs
bet ween. 850 nm and 950 nmthe beam can be collinmted very stron

al 1 owi Y§OPH U&7 &dan with high laterdal resol ution. &y giéz@ﬂmd
1,550 nrri are al so very advant ageous, since then the upper I|mt of the
.adm ssi ble single pulse energy which is defined in terns of safety to the
eyes has a value of about 8 mJ and thus is higher by a factor of about
16, 000 than at wavel engths between 630 and 980 nm By enploying this

fact or they ar@asuperimpopash in thinifarn fsld (Higyre 53 s iThisesesureauare eatellsnt tagetheam
'conceniﬂl&%n&fb 0 accordl ng to the invention, one can very substantially
increase the range or, for a given range, raise the sensitivity. The nount
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the nmount 6 is also made by this technique, a very preC|se p05| i oning of

cyI i ndfeptonlat (legss it pagt, ydueh bp@meshpoasrbllee bacanse wirbetter beamfcodbantmtior bet ween
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| e t I
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di ode rdngq raisd @ shgitbhégpded in such a way to the beam form ng optlcs 4 that
the tolerated variation of nounting between it and the
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The mount 6 and the first deflection element 8 that is integral with it, as well as the second

: deflection element 10, each are produced by one of the replication techniques as described

15  in M. T. Gale, ‘Replication’, in H. P. Herzig (editor), ‘Micro-Optics’, Taylor & Francis

| 1997, pp. 153-177, for instance by etching of a cylinder or piston of quartz and by 1_1‘ot

embossing, injection molding, or casting followed by UV curing, and are then bonded to

block 5. The definition of the diffraction structures can be performed with known compﬁer

programs. The replication technique allows large numbers of parts to be fabricated at

20 - favorable cost. Since the mount 6 is also made by this technique, a very precise positioning

of cylindrical lens 7 is possible. The tolerated variation of distance between the lens and

the first deflection element 8 is a few micrometers. Using,éoldering and active adjustment

as described in DE-A-~197 51 352, the laser diode 3 can then be bonded in such a way to

- the beam forming optics 4 that the tolerated variation of iﬁounting between it and the
25 éyﬁndrical lens 7 is about 0.5 pm. | |

Various modifications of the embodiment described are possible. Thus, the cylindrical lens
may be fastened with cement directly to the laser diode. The first deflection element and
the second deflection element may also consist of glass, and for instance be made by an
30  etching process. They may also be etched directly into the block separating them. The
number of fields in the deflection elements may be two, four or more, instead of three The

' beam formmg optics may also consist of refracting elements, for instance prisms and




25 cylindrical lens 7 is about 0.5 pm Various nodifications of the

enbodi nent described are possible. Thus, the cylindrical R8harchg{0te
fastened with cement directly to the | aser diode. The first deflection

el ement WANB3/033¥TsAtond defl ection el@ment may al so consPET/ER0IGI2008 and
for instance be made by an 30 etching process, They may al so be etched
directly into the bl ock separating them The nunber of fields in the
.deflection elenents nay be two, four or nore, instead of three. The beam
form ng optics may also consist of refracting elenents, for instance prisns

~and 29 Mates; Fipdlys laser ddydesBadag mavelepgths ERgiculeRiyOs:tweent €00, nili avdl 1,000 | aser

di odes _havj wavel engt Rs rticu.arly en 600.rimanpd 1,000, nm and
nor e pé}t@i w%ﬁp@%ggﬁbg P37 0 @%E’MW@H’I@?&"B@P& e TPHi81S e gi ons
i ndi catipdictbdylfovedan beemplyeyed. 5 List of reference synbols | Col I'i mator

2 Light source 3 10 4 5 Laser diode Beamform ng optics Block Munt

" Cylindrical |ens :

5 List of reference symbols

| Collimator
2 Light source
3 ‘Laser diode

10 4 | Beam forming optics

| 5 Block
6 Mount
7 Cylindrical lens
| 8 first deflection element

15 9abe Fields

16 second deflection element

11ab,c Fields




first deflection element Fields second deflection elenent Fields 29 March
2006 7 CLAIMS 1. Optical telenmeter with at -l east one Iigh?gwﬁltéo%r
target illumnation and with a collifator collimting the radiation to be
emtted by the teleneter prior to target illumnation, the |ight source
being arranged in front of the collimator and fitted with a |[|aser diode
formas edge emtter, as well as with a receiver and a control and
evaluating wunit, characterized i ndg@gﬁ\%he | i ght source has beam forning
optics mounted downstream of the | i ode and at | east approximately
illumnating the collimator, so designed that it offsets partial beans
emtted fromsuccessive segnents of the em ssion edge of |aser diode
paral | ell.t o e@eticabtahanetenwilyghleastyomg lighhsour¢eefor tasgesjiBeminatien and with apl ane

overl a .1 east .| e ent he a bgi ng. rotated with respect to
t he pl gn%tuf%‘;tr%rg Ohﬁ?/aq’tnﬁg{hgrﬁa?é&lgﬂ fgd%% egﬁhe$ﬁ’g ﬁjga%ll FEPIGn ,to tH&%eam
form ng ilpiiesios,ohP tichl f@r& Beind hrrarpel li Gohobf HeeiBihatbasRUfMA Fithfar action

or refraction of light, and a second deflection e|enent based on
di f f r actlpsss dinderfarm & edgsnempitter, jag veell asawith b asoeivgr and @ sentral jaad leyalpatinge

¢ h ring, ‘ . ; s by |
Fi'el as. Wb CIpTRUEHYE] O, ol R AT U608 R, Pt 2R, P ThophFR ot
| aser dideskensertarh 9f Wit laser diotia\al @0 (Hakt dpptoreanteBoNlumbimaaing (RSEb1iatos,. soOpt i cal

telemeter according to claim11, characterized in that laser diode emts
with a deseeed gt i offseigmartial beme epittedsfiom specessive segments of the emission

edge of laser diode parallel to each other in such a way that their projections onto a plane

overlap at least to a large extent, the plane being rotated with respect to the plane formed
by the emission edge and the beam direction, the beam forming optics comprising a first
deflection element based on diffraction or refraction of light, and a second deflection
element based on diffraction or refraction of light, each having an essentially plane

surface with structuring, the structuring being divided into at least two fields.

2. Optical telemeter according to claim 1, characterized in that laser diode emits with

a wavelength between 850 nm and 980 nm.

3. Optical telemeter according to claim 1, characterized in that laser diode emits with

a wavelength of approximately 1,550 nm.

4. Optical telemeter according to one of claims 1 to 3, characterized in that the beam
forming optics comprises a cylindrical lens immediately following after the laser diode,

the axis of this lens being parallel to the emission edge of the laser diode.

5. Optical telemeter according to claim 4, characterized in that the diameter of the

cylindrical lens is at most 65 pm.




4. Optical teleneter according to one of clainms | to 3, characterized in
that the beam fornming optics conprises a cylindrical |eng9Maeu2bel v
following after the |aser diode, thegaxis of this |lens being parallel to
the em ssion edge of the | aser diode. 5. Optical teleneter according to
claim4, characterized in that the diameter of the cylindrical lens is at
nost 65 m 29 March 2006 8 6. Optical teleneter according to claim4 or 5,
characterized in that the distance_ between the em ssion edge and the

cylindri%al |Quiisal lemeterpacomiingio daimobiar dacheractarired ingbab g igancs one of
cl ai ms ]bei eeﬁ’thé:%}ﬂ'[ Fﬁ%% ﬁ%th@c#lpﬁhcﬁlngnsf ikt ?ﬁlostq%gln?(:t ion elenment so

defl ects e par rent ways I'fection transverse to
t he em ssion edge and aI so in a direction paraIIeI to it that they strike

t he second defl ection el enent essentjally_ side by side and the second
def | ecti’on el Xntisaltel eﬁﬁ%ﬁ?@f@%%@@ﬂ%ﬂ%éﬁ%@ ¢haraetarized i thatthe firgthey g |

| ssued f a o]

t el enet edreﬁgectg)gr gﬁﬁlgh?ggc{ia I 'm 7Eﬂe ﬂgl}lg{:tbgélpge‘g thrlﬁfet g?&%yﬁeﬁ} [ Sﬁg t he
first dehbetdd ortheleansivn alee and iabwtiad diascibh @brallel fohie tleanitisyi smkaeﬂhge and
contain different fractlon res t hat the unber of fields of
t he secéﬁepnée«iqf@e?%ﬁ eg}@éh@%ﬁpnfwj@r f@%% F‘E)‘? theesssond &e %ﬁtmm dementor the
first defd o nt

cont ai ni ngﬁﬁtﬂ? E ren gl %?I%g]%’?ll o‘hn%!s%rslag{ ra@?ssu%@%fég%in% 8 tlglrqugcor di ng
to one dhe cllbmatwr.7 to 8, characterized in that the beam form ng optics

conprises a block of transparent material with a first front face to which
the first deflection elenment is fastened and an opposite second front face

to whicly t he oReaaREmaR! h&okdiR ot AREN thhmcldBbe R that the fields of the first -
.. deflection element are oriented parallel to the emission edge and contain- different-
diffraction structures, and that the number of fields of the second deflection element
corresponds to the number of fields of the first deflection element, the fields of the

second deflection element containing different diffraction structures.

9. Optical telemeter according to one of claims 7 to 8, characterized in that the beam
forming optics comprises a block of transparent material with a first front face to which
the first deflection element is fastened and an opposite second front face to which the

second deflection element is fastened.

10.  Optical telemeter according to one of claims 7 to 9, characterized in that the first-

deflection element and the second deflection element consist of plastic.

11.  Optical telemeter according to claim 9 or 10, characterized in that the cylindrical -

lens is tied to a mount fastened to the first front face of block.

12, Optical telemeter according to claim 11, characterized in that the first deflection

element is integral with mount.




10. Optical teleneter according to one of clains 7 to 9, characterized in
that the first deflection element and the.second defl ect 2Mas

consist of plastic. 11. Optical telengeter according to claim9 or 10,
characterized in that the cylindrical lens is tied to a nount fastened to
the first front face of block. 12. Optical teleneter according to claim 11,
characterized in that the first deflection elenent is integral with nount.

29 March 2006_.9.13. Optical telemeter according to claim1l or 12,
char act & ze@l?twaf\t?éqm?tﬁfeaqcagdélﬂg toyplatre Ll sors s cchaEastesized dndbat iy ‘?aaerm ock.

14. Optigale it 8ls0MBl 684 s@AeH Hoodk0 one of clains 4 to 10, characterized in
that the ceyll i 'nar i ca?s?qens &g%stened to the | aser diode with cenent. 15.
Optical telenmeter according to one of the preceding clainms, characterized

in that the beamform ng optics is designed in such a way .that the partial
boars arkd{ o BRI e s e oy dne AR d to 16 $haegstetibe if dhat et

accor di nglih@iQNRnfis hitendd 18 ERMaBY dfddRiviTth cenft@t.act eri zed in that the beam
formng optics is designed in such a way that the partial beans in the far

field are inmaged onto a nearly square field.
- 15, Optical telemeter according to one of the preceding claims, characterized in that
the beam forming optics is designed in such a way that the partial beams are to be

superimposed in the far field.

16.  Optical telemeter according to one of the preceding claims, characterized in that
the beam forming optics is designed in such a way that the partial beams in the far field are

imaged onto a nearly square field.




