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el-enent . Wnﬂimment i on rel ates to an optical beamsplitti w%gg havi ng
a first surface which is provided.wth grating for generating a sub beam
havi ng a second di rectlon froma radi atfon beamincident- on the first '

surfac%aﬁpd EaV|n St YrectiOn:-The i nvention also relates to a

radi at i %ﬂ) 8&WFP?sing such an elenent and to an optical scanning
"5 unit conprising such a radiation source unit. The direction of a beantls
defined as the direction-of the chief ray of the beam 10

An el ement of this type is known from European ‘Patent Appllcatlon no. 0 583 °
036 in which it has been described as a conponent of an optical scanning

‘unit, A radiation source in the scanning uni t supplles a radlatlon beam
which is focused by an objectlve | ens t-0-a ‘scanni-ng -spot -on an

opticalrecord carci tThe be I|tt|n which is traversed by

the radiation beam f. Mgﬂﬂ’g@nﬁ emeng ha mgérﬁ‘&hged
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reflected by the record carrier traver samne at as the radi

beam f rfoom tavadiation beam dneidentzoncthe firstssurface and having latﬁmhdntedmanﬂhe\mmuan

o | n R o bl o S oo bR Bl Span e CHB g

of tHe mw@ipm h&@mﬂi&bﬁ%&ﬁm@m in the fonn of.a sub-beam haV| ng a

.second direction. The sub- 20 peam converges on a detection system
arranged next to the%moam@mmdwﬁredasshemnwf@emémei&e
inter %eh@ a signal. fromthe incident radiation, which signal represents
the stored information: A df awback of the known beamsplitting el ement. S
the small angl e between-sai-d-first and second directions, which
necessitates a relatively. srral! di stance 25 between the-radiation source _
and the detection system |f the radi-ation source and the detection system

ggm wo separ ate: CONRRMdheint o 'thik 3ypd & 'knbWh ' EirbHAA Pt Refpllichdiéh no. 0
583036mwh1ch1thasbemdcscnbedasacomponentofanopncalscanmngumtA '
. radlanon source in the scanning unit supplies a radiation beam which is focused by an
- objective lens to a scanning spot on annpﬁcal'record' carrier The oeam-splitting element,
~ which is traversed by the radiation bm from a second surface to a first surface, is arranged
15 between the radratton 'source and the objecnve lens. The radiation reﬂected by the record |
' ‘carrier traverses the same path as the radlatton beam from the radxatton source and forms the
above-menuoned beam having a first du'ecﬁon and being mcrdent on the beam-sphttmg
") eclement. A gratmg on the first surface of the beam-sphttmg element sphts apart of the
| radiation of the incident beam in the form of a sub-beam having a second direction. The sub-
| | 20 beam converges ona detecnon system arranged next to the radiation - source, whtch detection

system generates, inter alia a srgnal from the incident radratron whrch signal represents the
stored information.

A drawback of the known beam-splitting element is the small angle
_ between sard first and second directions, which necessitates a relatively small drstance
"25 between the radlanon source and the detection system. If the radiation source and the
N detectton system are two separate components it is difficult to arrange them in the scanmng
unit at such a short distance from each other. |



unit at such a short distance fromeach other. . WO 95/ 34016 . PCT/ 9357 2
It is awmoedip4eee  of the present invention to provide a b gy dd__,g.; ng

- el enent whi ch meets the above- menti oned drawback, and to prOV| e

“‘radiation source unit which is flexibl%e enough for said corrponents to be

arranged. Accordi ng to the.invention, this object hi eved b a‘?i
beam splitting 5 F&ﬁh?blﬁ@ of 48¢ present inyentien tg E’S‘F@ pine gment
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di recti on beam e secon I'rection to-a thi
the ambkﬁld)eliomhrfotknidbompbnmtdtdlbeamrgedd di rectlon bei ng smaller than t he

-angl e between the first_and the third |rect|on cre se of .the - '
- defl ection angle beﬁ%@ghng te the; invention | this, abieetis E gl‘@@rfpb‘}uq&ans of
- reducath " h%%t&fz&l ablf"gm pe considered
. as -a posmEiTlty 0 mcrega ngm ?ﬁdnce etween thﬂe radi ation source

and t bemprisesca nmosjortohmgﬂigche direction ©f the subabeam from the seconshdiredtion tolaat
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di fflMW%¢MﬁﬂW%ﬂM@FOSS sectian of the sub-beam becones
15" ncre elliptic wi-th an‘increasing, deflectlon a%;me whi ch degrades t he

quality of the scarfd} ingreaseof the sepnd t he
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| the grating is more difficult to reahse Secondly, the cross-secuon of the sub-beam becomes
15 - more elliptic with an mcreasmg deﬂecnon -angle, which degrades the quality of the scanmng
spot formed on the detecnon System hence the quahty of the slgnals generated by the
~ system. Tlnrdly, ‘with an mcreasxng deﬂecnon angle, the tolerances for arranging the grating
o w1threspectmtherad1at|on source and thedetectlon system mnbenarrowersothatltwﬂl |
| be more dtfﬁcult to arrange the components ‘while a greater -mechanical stablhty is reqmred .
. 20 The mirror accordmg to themventron increases the angle between thesub-beam and the
o incident beam without the three drawbacks mentioned above. - :
- ‘A very suttable embodtment of the beem-sphttmg element accordmg to the
mvennon is charactenzed in that it has an exit surface in the path- of the sub-beam and in that
thenurrorlslocatedmthepath of the sub-beam betweentheﬁrstsurfaceandthemt
25 _surface. The mirror then forms an mtegrawd component of the element so that the first
_surface theexltsurfaceandthemxrrorcanbemademasmgleprocess step, forexampleby- :
" means of plastic mjectmn mouldmg .
The mrrror is preferably mtemally reﬂectmg so that it is not necessary to

N provide a reﬂecttve layer on a part of the. beam-splitting element. :
- 30 " 'The angle between the first and the third drrecnon is preferably |
approxxmately 90°. The radxauon source and the detectlon system then have a relatively large
" mutual dlstance, ‘while nevertheless a compact arrangement havmg a satlsfactory mechanical
stablhty is obtained. .
In addition to its funcnon of sphttmg a part of the radlauon of the incident -



A very sw& lerrbodl ment of 'the. beam spllttl ng el ement .according to the
invention 19 ¢h% i zedin that it has an exit surface in themmhsmdssthe
" sub- beam and |n that the mrror is |ocatgd i the path of the sub-beam
between the first surface and the exit 25 surface. The mirror then forns
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surface and the mrror can be nade in a Single process step, | e by
means ofeamdinspch awaycthatoit mmblm@t generating signals compeisiag dhfoymatioreabait | y
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r adi gqtlon source and the det ec on systemthen have a're atlve y ‘farge
mut ual &FMBRce, whil e neverthel ess a conpact arrangenment having a’

sat1 1 act oy echan! o punicil ol o B B U Wl bkl RS

PCT/ | BOisv@0H6:Y has aaeemdt.durfaegldutedgnm pith ofithe incident m,pwn{cﬁrm fl so

has the _functj on, of the.sub- bheamin_such a-way that it is suitable
for gen«?@’t’%@@rﬂ&% &ﬂtﬂ%fpra@amnswmth sybbeamsc

ffem
error Okhed Riiation beamlenitted };H-FHJ g nay
corrprl se, for exarrpl e; sub-g at| ngs at ot s‘ages 0 gb-ﬁ%n H&I [ ne%P
over Qapﬁm em -A particul ar enbodi ment of the beam splitting

of “the i noi dent b, %th*%ﬂ‘gaﬁ%@”. SppfoRtan e 6%%5 i flent scconding o
?Zé: 2'[gl gwrgggnrﬁoerﬂaﬂm meism%%ggur ce, Whl ch f UE¥ her su[ﬁg{e&aﬁrg are
used f oflement also aeqmres the funcnonofaeolhmator lens for the radiation beam or a beam
15 - . The propertres of the beam-spltttmg element are opnmally used when the
element is arranged in a radiation source unit which further comprises a radiation source and
-a detection system. This radlauon source unit not ‘only has a compact eonstruenon and great
mechanical stability but also thegreat advantage that it is sunable for meorporatxng different
~ types of radiation sources and detection systems. -
20 : The invention further relates to an opneal scanmng device for scanning an
' : mformauon plane, which device compnses such a radtatron source - umt and an objecuve
- _system for focusmg the radiation beam supphed by this unit to form a seanmng spot on the
__’ mformatron plane, and in. whrch thedetecuon system is arranged in the radiation source unit
~ for convertmg radranon in the sub-beam from the information plane mto an electric srgnal
'_ 25 representtng mformatlon stored in-the- mformanon plane. -

,.r

. These and other aspects of the invention w1ll be apparent from and
elucldated with reference to the embodrments described heremafter '

. In the drawings , . _ :
E - Fig. 1 shows an optical scanning unit according to the inVent_ion_, including
a beam shaper, S R - -
_ Flgs 2a, b c show some gratmgs arranged on beam-splitting elements
accordmg to the invention, '

Frg 3 shows a three-beam gratmg arranged on the beam-sphttmg elements



10 generatlnﬂ the tracklng signals.. S _In an advantageous
~embodi n¥ fhe -beam splitting el ement accordlng t o t hBCT/IROS03SBN, at

| east one of the surfaces has optical pover. In this way the bean}splltlng
el ement al so acquires the function of. a .collimator lens for the radiation

- beam %F&dp%@ Co ... The properties of the - -
beam split t(i-,‘Pement are opt| mal | y used whén the elenent is arranged in.a
radi ation source unFig. #shoivsfanropitical mnpngmnnmemdmgdoltbhnmﬁ%mdd a
- detection system Thisr d| ation squrce'. unlt not onl

~ construction and grEi SA0N3an optical W‘ %ﬁggﬁé'gﬁtlg&dvﬁainﬁtﬁahlgng

-~ that 'tho'd%té!ﬁbh%?st&nsor |ncorporat| ng di fferent types of radiation sources

- and .detection syStens. 20 The inventionrther relates to an
-opt5ca| scanni ng devi ce for scanni ng an information plane, vvh| ch: device -

.conprises such a rag Q'Bgawﬁqﬁ“w dro’ focu5| ng
the radiation beams 'S uni oé‘Porma sca |ngsot on the .

I naorriﬁfdrﬁﬂuoh plane oﬁladf tdaerietel. (;elsoanmngayheleﬂl undegstgodtge?team tEe
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enb®di recordscariderct i Hpait lof mdiichaistshownlin at tadiali cross-septiofiGin Fig. 1, comprisesa  Fi g.
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| inscribed in the form of information areas (not shown) which are optteally distinguished from
their surroundings. '
<15 BT Theseanmngdevxeeeompnseearadlattonsouroeumt6wmch accordmg_'
to the invention, 1s provuled thh a houstng 7. aceommodatmg a diode laser 7,a beam
shaper 8 for changlng the shape of the cross-section of the radxatton beam which is incident
on the beam shaper. and a housmg 9 acoommodattng a deteetton system 9. The diode laser .
| ‘and the detection systemare sepamteeomponentssothattttseasy toxeplaeeoneofthe
20 components by a component of another type, while the other component can remain .

. unchanged. The elliptical cross-section of the beai coming from the diode laser is mainly
tendered circular by the beam sliaper. This radiation source unit then supplies a beam 10
having a stable wavefront and an intensity which represents a large part of the inténsity
‘produced by the diode laser. The radiation source unit is thus very suitable for-a writing

25 device with which mformatton can be written, for example ablatively, by surface deformatton
orbya magneto—opncal prooess Durmg writing the. beam 10 is modulated for example by
means of an aeousto-opneal modulator or by modulatmg the electric current through the
diode laser. T | |
"~ ‘The radlatton beam 10 havmg a etrcular cross-section has such an angular :
30 aperture that it optimally fills an objectlve system 12 via a foldmg mirror 11, so that this
system forms a diffraction-limited scanning spot 13 on the information ‘plane. An information
track can be scanned by rotating the record carrier. All mformanon tracks can be scanned by
- movmg the record carrier 1 with respect to the scanning spot 13 in the radial direction. | |
The mfonnatlon plane reﬂects the radiation in a beam 14 which traverses
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.4 a cor%ﬁ&?ﬁo*he lnventlon g=1 g V4 shows an. optlcal sCamwsmsm _ :
accor di ng to the invention, and Fi g. 5 sfiows an optical ~scanni-ng unit

according. to the Jm/entlon - ncl udi ng two det ectlton systens. . 5. Fig..1 Shows -
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t hen Zuppl ies a Edea%mlgo %dajlmﬁ\g a sta gqugfl/%?r %n%ﬁﬂ*%%h ?ﬁltegﬁlst?g %l %r]e '

1 epreseig Mfficient space 1o align eadhiccomponent; mwhdwmrmgmmwmmomm The
L SRR SR by s B il L7 el 39 o i it
def olSmatlBoﬂ‘he mirror changes the sub-beam 17 havxng the second direction into a sub-beam 17
havmg a third direction. The magniﬁcauon of the angle between the sub-beam 17’ and the
incident beam 14’ by the mlrror does not lead to the above-mentioned drawbacks. The mirror
18 may bea separate eomponent of the beam shaper 8. However, the mirror 18 preferably -
formsanmtegralpartofthebwnshaper% lnthatcasethemmorrsanangedmtheoptml
20 path of the sub-beam 17 through the beam shaper between the first surface 15 and the exit
o surfaee 19 of the beam shaper At a suitable choice of the angle of mcldence on the mirror -
and of the refracnve index of the matenal of the beam shaper, the mirror is totally internally
) -reﬂecung so that it is not necessary to provide the mirror surface with a reflective coatmg
L . " The compact. arrangement of the radiation source 7, the beam shaper 8
25 - with the separaung gratmg 16 and: the detecnon system 9 ensures a great posmon stabrhty
 The angle between the first and the third direction is preferably 90° 50 that the housmgs 7’ -
' and9’areperpendlculartoeachother o '
: Dunng reading, a parameter of the reflected beam, for example the
intensity or the drrecnon of polarwatton, is modulated in aecordance w1th the information -
30 stored in the succession of information areas. The detection system 9 converts this
| modulauon into an electric signal. The detection system generally comprises a plurality of
detector 'ele'ments' so that it supplies a plurality of output signals which are processed in a
sxgnal processmg circuit 20 to an mformatlon s1gna1 S;,a trackmg error signal S and a focus
_error s1gna1 S fora trackmg servosystem and a focus servosystem
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beam @dfmwgu ggmﬂg ﬂ@M}s aratinpCprafif® mayur f ace ‘i s
_prowﬁgﬁapaﬁwseparatl ng .gratrng 16 ‘whi:ch defi ects prt ‘of " ch I'nci dent

beam dothprise twaysubgratings 241250t bath sides’ oﬁaﬂudm:iu&%%elﬂaemd@eshe

| : ,gg;anCI s %Mm%ﬁmwwﬂgﬁ 9&%% on and the |

- sub- bﬁ%idin%"ﬁﬁeaassi@%ﬁdﬂn(inmtwmﬁﬁﬁuﬂg%ﬁnﬁw\ﬁ?fmﬁmwfmmms cannot
be chosen 10 be too | ar ge becauge_t eriod of the grati neg . of the
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'?(r)llgla(raa cet&a‘?] Eﬂggratlﬁgoem %Jbecome sm?@bgm\@gh%greasgﬁghghe angl e

pr ef ethelissociaed detedtot vanfiguzation ark known3 biter alfja from Uhited>States Patent not-he angl e -
.. {“ﬁét rwﬁaﬁénm&% i Srbbdiaumt pE el ERe I 8 S ks by ARBove) mes
aI [ gn acﬁ coerr%o(%ﬂigr#separ a?lgllﬁglg Zc%d%%@%gf?nﬁem%wﬁﬁsmeﬁlet ° :
- 15 gratmg lines in the sub-gratmgs have different penods, as. is known from, for example -
. European. Patent Application no. 0 583 036 A third embodiment of the separating grating
16", shown in Flg 2¢, compnses two overlapping or interleaving. sub-granngs which have
exther equal or dxffetent optical powers, wlnle the grating lmes mutually extend at an angle
" of between 0° and 90°. Suchagmtmgxssmtablefordetermmmgthefocuserrorby means
20 of the beam size method as is known from Japanese Patent Application no. 1-35 737 (A). By
' ' varymg the period of the gratmg lines of the sub-gratmgs across the sub-graungs, the sub-
- gratings acquire opucalpowersothatthevergeneeofthesub-bwnsformeddlffersfrom the
- beam from which they have been formed. WIﬂ'l a special variation of the period and possibly
~ a curvature of the grating lmes, 1t is posslble to introduce astlgmausm into the sub-beams so
25  that the focus error mgnal can be formed by means of the astlgmanc method whxch is known,
" inter alla from United States Patent no. 4,358,200. _ -
In the seanmng device shown in Flg 1 the. beam of the diode laser 7 is
incident on a second surface 30 of the beam shaper. This second surface may be provided
| with a graung 31 for generating two sub-beams 32 and 33, only a small part of which is
30 shown for the sake of clarity. These two sub-beams supply two side spots at both sides of the
scanning spot 13 on the mformanon plane 3 ‘The radiation reflected therefrom can be -
_detected in the detection system 9 for generating the tracking signal S, in accordance thh the
k three-beam method known f_m;n,_ inter alia Um;eq_ _State_s Patent no. 3,376,842. The grat_mg
31 1s known as a three-bearn grating as _shoWn in_.Fi_g_. 3.and has __substanﬁall_y'straig_m,-




: probl em’i s sol ved by guiding the sub- beam 17 towards the detectlon system 9

via a niWP&H34036..18. The nirror, changes. t he :sub-beam 17 hpgragpsiobssrsecond
“direction into a sub-beam 17' havi ng a.;hl rd diréction.- The nagnification

- of the angl e between-the-sub- beam A7' and the incident beam 14' by the-.
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i's t5Ht dirhiys.i nternally reflecting so that it is not necessary to provide the
mrror surface with flective,goati e.Cco arr enent of, t he
radiation source 7, gﬁé‘%\ 81 S‘sﬁgﬂ\h‘?&l“ e‘é‘éﬂ“&i’%’rﬂ?@ Srassigection,
the detgpghd Wmmaﬁ THRNebbritsutiab 30i ofithe Degmanses is -
bet ween t lrst -and ‘the ‘third direction is preferably 90 so that the :
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in 10e xﬁagmﬁamnmfaﬁeomeo b/nQin arisesal pline (XZ-plane)pin w}ﬁdheme&mwmalts
.thi's nodul atlon into_an el ec I’IC s| nal . The .detegti on system gen ral ly
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'95/34016 r furgher det Is t nni devj ce reference is, nade to
the ar tqugpgn&ng um, respec%lvely gi'he t{}st surface 1 gts toro{dal The beam shaper is

15 entirely made of the syntheuc material polyearbonate (PC) and has the followmg parameter
values: '
dtstanee to- the dlode laser Z;- ——2 0 mm;- meludmg a 0t25 mm thick. .

eoatmgglasswnthn = 1514forthelaser

_ . o curvatureofthesecondsnrfaoeSO .

20 - © " intheXZ-plane Cy, = -2.032 mm™ and slightly asphencat" o
- : in the 'YZ-plane C,, = -0.020 mm'1 . o o

' : 'thlckness D =270mm, s o it

: ) . curvature of the first surface 15:---- e
- o mtheXZ-planeCZx—-0434mm o
25 - " in the YZ-plane C; , = -0.166 mm-! and shghtly asphenml

The beam shaper shapes a beam w1th NAs of 0.10 and 0. 20 in two- mutually perpendtcular
directions so as to obtain an exit beam having a clrcula_rly symr_netncal cross-section and a
NA of 0.15. 0ther embodiments of the beam shaper are described in the non-prepublished
European Patent Application no. 93203681.7. If the first surface 15 of the beam shaper has - |
- 30 more optical power than m the embodxment described above, it may also function as a
~ collimator lens so that the beam shaper gives the beam from the dlode laser a circular cross-
section and oolhmates as well. ' '
~ In the scanmng devxee shown in Fig. 1 the functions of the beam-sphmng

element and the beam shaper are united in a single component. However, it is possible to use .



He‘t system Conpact Disc Digital Audio'" by MG Carasso J.B.H.” Peek and
J.P. SIW@8%834016.i n- Phi | i ps Technisch Tijdschrify 40, pp. 260cIBa5/00357
1981-82,no. 9. The separatl ng gratl ng 1 may. have di.-fferent shapes, :
' _-dependent on the 5 -co : - the detectors'in the det ectlon system

' 'gl Sgglt@ggwﬁﬁﬁﬁ%gk % w&glrté];@é% coﬁpﬁ#@ggﬁf % gratl ngs 4 UtZEUt :

- at  botpig s ghewshIcslining devicaccordihg to the mvetttmngtﬂclulhng suchecbsam-splitting have

. the sarre perlod and ext end- %e al-gu ﬂa\ﬂ Iestothe d| %gllnﬁ
|13 :'h%ﬂi]i g?/ ‘Pﬁhg:ﬂf&aﬁ%gﬁa %ﬁﬂﬁé mﬂ&ﬂngﬂflﬂ{ehe trackl ng
error “sign ﬂgP nean %e - bea dﬂor e two. or three-beam :

push- rimnnmummnngeum tge pathrof asub-beam 46 fmdthsdﬂemmg geating A2: Jheon
are known, .inter I|a. Uni atent no. 4,524,079. Anot her
_enbOdlm I3in %"bﬁ%gf&%‘rs shown in-Fig. 2b. This grating -
al So conprises two Figbﬁ@!hﬁvlsfws‘eaﬂ:ﬁng atodding 16 itsteinvedition i whichiag | i ne -
26", but the 15 . gratln lines in'the. sub-%gatlngs have di fferept periods, -
as i s secangns % m@ﬂ@em IAMMHM‘QB:% 036. A
.third ﬂ'ﬁhﬂﬂﬁ enﬂnieq‘mr mrgps“b corrprl ses
- two omg% eaV| ng subgé‘?gtl ngs i{: ave elther equaI

di i(li i rtmfﬁctbto:?bf ¢is m\grsgb-baﬁmle&wgue ﬁgambquut@ but opposite angle :uy ﬂsﬂm;uﬁtoatofan
- The. T dbebcam 10 sppramRm with th firesion a4 S0l beam Ao AnBRrTaRR ETRL Sl |
é?g??%ﬁﬁfméﬁ su gratpl WMS 6%"he%s‘.'t?é-gra?ﬂAl &Qﬁéﬁéﬁoﬁhe

- gr at i nystemcoyuéancbeodérived! fromihe oatput sighals bﬁﬂteelegmd:detednmhystenbwhma‘l or ned
differs-fromthe _beanfromvx/mchthey ave S’M}Bfor th a eci al- :
vari atmgmbérlr Sincs the scARAINg| SPO EHEEW & suh roé‘t'ihﬁ&%& 2 T
| S4€0 i bedds 38%n EE% o _

' fo%ﬁsssg%r Si gna?ésgan W@E’Lgﬁm%g,fg?@?@é ast?gmat I C Errtg% d chis .

known,9,ithe servosignals S; and S ateepteﬂrahlysleﬁaedeﬁ’onnthe oums;gnm of ithe detectionanni ng
.. SEXLﬁSpyE@"“QCtﬂasniipss 2 B0 4 . ﬁrﬁﬁwﬂieﬁ éE gt ﬁx%‘?}t@gﬁbﬂsﬂmed
. 31, respectively, described above :
o It will be evident from the foregomg that the beam-sphmng element may
_ 20 also include the function of a planoeonvex or bxeonvex colhmator lens. The beam—sphmng
‘element: may not only be used in optlcal scanmng devices for reeor?l Gatfiers, bu if all —
optical devmes such as, for example faser prmters n Wthh a part of an on-gomg beam must
be spht mter alza for detectmg the mtenstty in the oﬂ-gomg beam T




W|th a gra} gg gl for generat| ng two sub-beans 32 and 33, only a.small part
of whi ch | own for the sake of clarity. -These two sub’m‘@mmply
two side spots at both sides of the scangning spot 13.on the information
plane 3. The radiation reflected therefromcan be detected in the detection
system -.generating the tracking signal Sr.in accordance with the thre
- beam rret od known from inter alia United St ates Patent no. 3,376,842. The
grating 31 is known as a three-beam-grating as shown-in Fig. 3 and has
substantially straight, IA 1205/ 34016 7 parallel grating lines. To avoid

vignetting of the sub-beanfs jmﬁmw gh the objective system 12,
m he t hree-beam grati ng 31 shoul d

{
t hedi st ance between t he di ml

not- be too small. A distance of ZSmﬂonIy yields a snmall vignetting,
whil'e the positioning Stabl|lty of the grating with-respect to the

radi atiofn source is V"Ah"&]ﬁcél eieﬁieﬁiﬁiﬁ‘iﬁgﬁﬂrstrﬁu?ﬁcemmﬁ%ﬁwer
8 i's used for reduci-ng. the . elli |C|ty of the cross-section of the

radi at i owith @:grating for-generating ¢ asu Havinga: second direciion from 3 madiationbeapbam

e el of 6 Al ahel iRty A eislodlh chpdpelBid Byl X R’ 77

t ransverspiitting élement\Coniprisesh mivrbr $0r cheihging! the @irebieof theaiibbeam' fromeher der
of n2/n[err]_ in-a Iate;ral pl.ane (XZ—pI ane), in which the transversal plane

and t9e segend diregtion e adthird diregtion;; the ianglebetwegnrthe firstrand the sepond dlirection c h

other 2! Gife W%@*ﬁ%%ﬁﬁ%ﬁé%@??ﬁ%ﬁ“ﬁ%ﬁ% and the e 2 and
nferr] age the refrachnvepticlidbeasitsplittihg elefleft B élaiimédein Glaim 19 chicterized in

" surroundi ng, medium res ectlvely irst surface 15 is toroidal. The

beam shathatitihgs an exit in thadagtlbef tméub;tmm@ddn thatehe &irgp ngxmtsé A the
(PC) a”%&lﬁ‘%fh@sdb%éaﬂi"b&@:e&?h&%? Eur\‘:?ée‘b‘i‘mﬁ ‘the exit surface.

10 3. ‘An optical beam-sphmng element as claimed in ‘Claim 1 or 2,
| ‘characterized in that the ‘mirror is totatly mtemally reflecting. -
- 4, _ An opncal beam-sphttmg element as claimed in Claim 1, 2 or 3,
; -charactenzed in that the-angle between the first and the thxrd direction is substanually 90°.
5. 77" An opfical beam-sphthng element as claimed in- Claxm 1, 2 3or4,
15 charactenzed in that the prating compnses two sub-gratings. -
6. : " An optical beam-splitting element as claimed in Claim 1, charactenzed in

_that 1t has a second surface locawd in the path of the mcldent beam, and in that the second
) surfaceis prov1ded with a grating havxng parallel grating lines. .
T - An opttcal beam-splmmg element as-claimed m'Cla'irn 1, characterized in
20 that it has a second surface located in the path of the incident bcam, and in that at least one
- of the surfaces first surface and second surface has opncal power. ' :
8. An optical beam-splitting element as claxmed in Claim 7, charactenzed in
that the ﬁrst surface and the second surface have a common optlcal axis and in that the |
. second surface is provided with a substantially cylindrical portion having a cylindrical axis,
25 which pomon has an angular magnification of the order of_n1/n2 in a transversal plane and
an angular magnification of the order of n2/nl in a lateral plane, in which the transversal -
: plane and the lateral plane are perpendicular' to each other and intersect each other along the
- optical axis, and the cylmdncal axis is located in the transversal plane, and in which n, and
) n, are the refractive indices of the element matenal and. the surroundmg medium,



. 93903WB1. 7. | f theAhic

_d| st ange. t:0.., the di ode- Iaser Z[err]-=-2. 0 nm ‘i ricl udi ng..a-.0. .29 mnthlck-
coati’ n&%?ﬂ%‘glwth n = 1.514 for the laser. .curvature ofPCIVEBSSEIZSNd surface
'30: 20 - . -in the XzZ-plane G = -2.032 mierr][err] and slightly
aspherical, - : in the YZ-plane dy = -0.020 mferr].. -

B Wy & G5y B B sfhoe 16 foroidal ffloar® OF e L sOTTASe S
C:Ler r9.[ er [)]ea_ 20. 1Aa'adupen m?mmmmwmdmmwmwwaper
i r ociement aéc?ﬁag‘ anaayarlﬁ oF e bedod ity g = o Rrn el RAHRRIRR ¢ o

_ crOs§F,Eﬁﬁ,t Qrﬁl b?ﬁﬁr enbodl nents: of -t he: beam’ shaper are
descrrbed 1 n the. non epu 5%‘ Eur opean Patent. Applicati.on. no '
ing device fort scanriingan infopuationsplane; which optlcal
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5 ‘invention s arranged sub b,eam 46 forrred by Lhe N
: separatl ng grat| ng 42 Th

- e . e - .._-. aa ..\_ “;- :. R --_ .-u.a\u A '...- u.:w.\—." P AT L




irrof.iévﬁﬁﬁkgbﬁﬂ mﬁth_the'bean}splitting el ement. Fig. 5Pﬁ§ﬂ§%ﬂ?ﬁ§ﬁa””ing
devi ce according to the invention in which a second sub-beam 48 1orned by
the separating grating 42 is guided towards a second detection system 50",

via a second mrror 49 in the sane
~direction of :thrs-second sub-beam e

the direction of the beam 10 as co

46. . An information sigdﬁlﬁSSr
quality of the inf or.rr_ati?_? ignal. Si
1jdin

al s of t Hg—SETONC

- deri.ved fromthe out put
processing-circuit 51. $incq
‘the detection 15 system|50 K

t he sub-beam 46. The 10 :
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of.%he_

ggareg W #§ thegdirection of the sub-beam
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splittingypdspspiyt conprises a mrror for changing the di I $trinBYs obsi he
_sub-beam fromthe 5 second direction to a third dlrectlon t e angle
between the first and the second direction belng smal | er than the angl e .
between the first and the third dlrec&@ ~ An optical

beam splitting el-enent -as. clairmedin n11 -chacti zed i'n that it has an
exit surface in the path of the sub-beamand in that-the mrror is |ocated
in the path of the sub-beam between the. lest surface and fhe exit surface.

10 3. An opti cal bean}splh{-hﬁq—f+fﬁﬁﬁﬁ-ﬂx}-clalned in Caim
-1 or 2, characterized in that the mirrof i§ totallfy interally reflecting.
- 4. ©  An optlcal ‘beamysplittil 7 ained in daim1l,
2 or 3, characterized in that the angl e betmeen he Xirst and -the third
direction is substantlally 90. 5.’ ' n lopt\ cal beam splitting
el ement as -clained m. Cl.aim1, 2, 3- or 4; . 19—Charfact ey in that -the
grating conprises two sub- gratiggs Ah ggical
beam splitting-el enént gsiegla éi_LT C|a|n11 charfact egrzed in- that- it
has-a second surface | odateddptibelpath of theNac-dent beam and in that
t he second surface |s prov de “wif hla grating\havijng paral I el grating
lines. 7. cam-splittiing el enent as- clainmed in
daim1, chat in 2@ ¢ hb- has a séﬁond suf facle | din the path of
the incident bean and [T atQexledst - one’ o ST apls, first surface
.and second surface hds op i gal T 3. .. /. A \optical

ihazactrized in that the

beam splitting el enedt jasyc arm7,
: n- gptical axis.and i.n that

first surface and thg sleconfysyrf.ace {iy Bl
t he second .surface |_agro |d§ mnth gLlsubst anyfal cylindrical portion
havi ng a -cylindrical "axi porti onéha an - angul ar magni fication -
of the order of nferr]/n2 in_ a t#&nsversal pl e . ngular . '
negni fi cation of the order of n2/nl in a lateral ;H; n whi ch the :
transversal. pl ane and the |ateral plane are perpendlcular to-each other and.
i ntersect each other along the optlcal axi s, and the cylindrical. axis is

| ocated in the" tranSVersaIs I§w| and in mhlch n2 and n[err] are the
refractive indices of the: -l$bnf naterhllﬁmnfﬁﬁﬂf*wnTTdelng medi.um

_7 {g'




V\D 95/ 34016 10 respectlvel y, and in that the first surfaceg “|. ¥ toroidal -
surface.. - 9. A radi ati on sour ce ‘iR Ahe

WP onpri si ng
a diode | asePCa'\'ﬁ opti cal “@E‘d’rﬂ@b‘l—ﬁﬁm mmﬁmm ai med N
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ment (8) for splitting a part of the

radiation of an incident beam (14") ... . ..
in the form of a sub-beam (17)|s ’ . S
described. The element comprisesa . . . ... . ...l —.20 R
grating™(16) which deflects apartof = * "~~~ =~ C ~ ~ T i
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