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Optical beain-splitting element. 

· ·. _The_··~V.".D~~- rm.es. to an--optical beam-splitting element having a first 

surface which ·u prOvmm-with:a irating for gelierating a sub-beam .having a second direction 

from a ramation beam incident-on th~_fi.rst surface and having a first direction. The invention ... -·-· . . . . .. .... . 

also relates to a radiatio~ -~ unit c0mprisirig such an element and to an optical scanning . 
:~ . 

5 unit comprising such· a rldiation ·so~.-~~·- . .. 
. .. . . 

The direction ·:of'a ·beam.ii ~fined-~ tile direction ·of the chief ray of the 

beam. 
----·-· ~· .. !.,.,. ··- ... -· . -· -.· 

10 An element of this type is known from European Patent Application no. 0 

583 036 in which it has been described ·as a component of an optical scanning .unit. A . 

radiation source in the scanning unit supplies a radiation beam which is focused. by an 

objective lens to·a scanning spot on anJJJ>ti~·reeord ~-The beam-~~g element, 

which is traversed .by the rBdiation beam. fn>.m.a second surface to a first surface, is arranged 

15 between the radiation ·source and the objeetiv~··:~s-~ The radiation ~~ted b~· the record 

·cam~ traverses the same path as the rdation beam from the ~on source and forms the 

above-m~tioned beam· having. a first direcfitin-~d bemg incident ~n the ·beam-S]>litting 

· J · element. A grating 0n ·the first sUrface of the beam-splitting· element ·si>lits a part of ·the 

radiation of th~ incident beam in the form of .a sub-beam having a second .direction. The sub-

20 bCaln converges on a detection system ammged neXt to the radiation ·s0urce,. which detection 

system generates, inter alia a signal from· the incident· radiation, which signal represents the 
- . 

stored information. 

A ·drawback of the known beam-splitting element is the small angle 

between said first and second directions, which necessitates a rClatively small distance 

-25 between the radiation source and the detection system. If the radiation source and the 

detecti()n ·system are two separate c:Omponents, it is difficult to arrange them in the scanning 

unit at such a short distance from each other. 
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.. It is an object of the present invention to provide a beam .. splitting element 

· which meets the above-mentioned drawback,. .and to provide a radiation source unit which is 
. . . . . . ~ 

. flexible enough for said compoitents·to be arranged. 

According tQ the invention, this object is acmeved by a beam-splitting 
. . 

. 5 element as described in the Opening para.graph ancl is characterized in that it further .. 

co~ a mirror for changihg 'the direction of :the sub-~:·from the seeond direction to a 

third m,eclion~ the aligle between the first and the second direction being smaller tbari the 

angle behWen the first and~ third direction. · ... ·· 

Ali ·increase .·of :the .. deflectic.m• angle ~.the first and the second · · · 
~ ' 

10 direction by means of reducing the period of the grating lines of the grating could be 

· considered as a possibility of mCreasing tile distance· between· the: radiation source and the 

detection system. The irivention is based on the recognition that this has its drawbacks. First, 

. the requirements imposed on. the gl'ating.·increase with an increasing deflection angle so that 
. . ' . 

the grating is more difficult to realise. Secondly, the cros~iection of the sub-beam becomes 

15 · more elliptic Witli an increasi.Dg deflection angle, which degrades the qualicy of the sCaDning 

spot formed on the detection' sjstem~ heftce 'the quali~ of the signals generated by the 

system. Thirdly, With ari increasing c:leflection angle, the tolerances for arranging the grating 

with respect to the rad~on source and the detection system ,will be narrower so that it will 

be more .diftiCult to arrange the co~ponents, while a greater' mechanical stability is required. ' 

20 The mirror acCoi'ding ·to· the invention maeases the ·angle between the :sub-beam and the 

incident beam without the 'three dtawbackS mentioned above. ' ' 

. · A very :sUitable embodiment ~f the beam-splitting element according to the 

invention is characterized ·in that it haS ·an exit surface in· the path· of the sulJ.;;beam and in that 
. ' 

the mirror is located in the path of the .sub-beam· between the first surface and the exit . 

25 -Surface. The muTor then .forms .an integrated component of the element SO that the first 

surface, .the exit surface and the.mirror can be made.in a singl.e process step, for example by 

30 

' ' 

means of plastic injectibn moulding. 

The mirror ls preferably intemally··reflecting so.that it:is not necessary to 

provide ~ reflective layer on a part of the. beam-splitting element. 

The angle· between the first and the third direction is ~ferably 

approximately 90°. The: radiation s0urce·· and. the detection system· then. have a relatively large 

· mutual distance, while nevertheless a compact arrangement having a satisfactory mechanical 

stability is obtained. · 

In addition to its function of splitting a part of th~ radia~on of the incident 
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beam,· the. grating OD the ftrSt surface prefCrabiy also has the function Of forming the SUb­

beam in such a way that it is-.•µitable for generating signals ~prising information about. 
~· . . 

tracking and focus error of tli~·bnning spot on tiie iecont ~er~ To this end the grating 
may comprise, for example sub-gratings at both sides of a dividing line, or overlapping sub­

s · gratings. 

A particular embodiment of Jhe' beaJn~splitting Clement according to the 
invention has .a second .surface.~. in the path of the incident ,beam, which surface is 

· provided With a grar.ml· ·havmg··pmnei grating lines for foimiilg two further. mb-beams from 
· the radiation beam Cmittecl by the iadiation source, which further sub-beams are used for . . 

10 generating the tracldng signals.· ·· - -

15 

20 

In an· advantageous-embodiment-of the-beam~splitting element according ~ 
. .. ...·· .. . . . . 

the invention, at least m~.of.the surfaces·~ ~cal·power. In this way the beam-splitting 
element also acquires the ·functionof a a>llimator. lens· for the radiation beam or a beam 
shaper. 

The properties of ~ beam-splitting element are optimally used when the 
element is .arrang~ in a radiation source unit which further comprises a radiation source and 
a detection system. This radiation source unit not" onfy-lias a··conipact construction and great 
mechanical stability but also. th.e_great advantage tbafifis-suitabl~ for" incorporating different 
types of radiation sources and detection systems. 

The invention further relates tb an oPncal ~g device· for .scanning an •. 
. information plane, which .device Comprises such a radiation source-umt and an objective 
_system for focusing the -iidiltion be8in ·supplied by this ~t -to form a scanning spot on the . 

, information plane, .and iil:"which -the-detection system is manged in "the radiation 'source unit 
. . ·- --- .. 

for con~g radia~on in the sub-beam from the information plane ·into an electric signal· 
25 representing information stored·~:tiie-~fonnation-plane. -·--·· 

30 

These and other aspects of the invention will be. apparent from and 
elucidated with reference to the embOdiments described hereinafter. 

In the drawings 
- - -

Fig. 1 shows· an optical scanning unit according to the invention, including . 
a be8:JD shaper, 

Figs. 2a, b, c show some gratings arranged on beam-splitting elements 
according to the invention, 

· Fig. 3 shows a three-beam grating arranged on the beam-splitting elements 
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according to- the invention, 

· Fig. 4 shows .an optical ~g uliit ~g to the invention, and 

.Fig~ 5 shows an· optical saum.ing unit. according to the invention, including · 

two deteetion systems. 

Fig. 1 shows diagram~y a device for optically· scanning an 
. . 

iiiformation plane _of an,~ tecoid. ~ 1 ... Scanning is .liereiii ~tood to mean 

scanning fOr both writing and· ~i · infc>nnation. The infOl'IDation pi.n~ may be a 

pmecorded layer or· a layer which can be provided· entirely.or:pardy With information. The 

10 record carrier 1, a pUt of which is. shown in a radial C:ross-se_ction in: Fig. 1, -comprises a 

. . 1S 

. transparent sµbst:rate 2, a reflecting infonnation plane 3 and -~ coaiina 4. The information · 

plane is divided into _a large number of tracks S in which infoimation i~ ·recorded or can be 

inscribed in the form of information areas (not shown) which are.optically distinguished·from 

their surroundings. 

The scanDing.~ c:ompri&e$ a radiation.s0~ unit 6 whiCh, according . 

. to the invention, is provided with a housing 7' ·accommodating a· diode laser 1, ·a beam· 

shaper 8 for changing the shape of the cross-sectio.n of the iadiation beam which is incident 
. .· . . . . . 

_on the beam shaper.and a bousiJlg 9' accommodating a.detection system 9. The diode·Jaser . 

. and the detection system are separate components. so that it is easy to iep1ace one of the 

·20 componeiits by ·a compcment of anotller type, while the other C()mponent. can remain 

unchanged~ The elliptiCal cross-~ of the beain coming frOm the diode laser is mainly 

.tendered circular by the beam. shaper. This radiation source unit then supplies a beam 10 

having a stable wavefront ·and an. intensity which represents a large part of the intensity 

produced by the diode laser. The radiation.source· unit is thus very suitable for·a writing 

25 device. with which information Can be written, for example ablatively'. by surface deformation 

or by a magneto-optical process. During writing the beam· 10 is modulated, for eX&mple by 

means of an acousto-optical modulator or by modulating the electric current through the 

diode laser. 

The radiation beam 10 having a circular cross-section has such an angular 

· 30 ·aperture that it optimally ~s an.objective system 12 via a folding mirior 11, so that this 

system form~ a d~on-limited scanning spot 13 on the information_ plane. An information 

ttack can be .~ed by rotating the ~ .carrier .• All information tracks can be scanned. by .. 

moving the record carrier I with respect to ·the scanning spot 13 in the radial direetion. 

The information plane fCtlects the. radiation .m a beam 14 which traverses 
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the objective syitem: ~ ~d is ~cident as·beam· 14'··-on·-a -firSt-surface:·lS··of th~ beam·· · ·· --· ···- · 

shaper 8. To separate this tetul:l)ing beam 14 spatially from tilL'- ·on-going radiation beam 10, · 
· ·tiie· ·first surface is provided ~~;~a sej>araung gi-aiin1··16 -~hicir~flects a part of the b1Cident ·· ···· · · 

. . - . ··-·· . ~-· -· .. .. 
baUn 14' by way of diffraCtion in the form of a·sul>-bealri 17 towards the detection system 9. 

S · Tile·~ .u,aper-,.tl!us_ ~-the -~~ction ~a ~-splitting_ e!e~~t.~ ~e~~~-!-~---~- ~- ... _ . 
. first. difeetioo and ·tJie· sub-beain has .• Second. diteciion. 'fhe· angle t>etween these" dilections 

cannot.be:.dlo• U>.be too.laqeJ>e.ca.u~.-tb.e.~od of~ pating Unes of itie sepatating~- .... __ _ 
•. • · .• • ·:. ~:.·· :. . _ ..... ,·· .. • -~·: .• :.: : ·• ··-.·· ... · .:·. ,·, : It ••. , - . •• . .. • • : • •••• • 

grating 16 will becOme very small with an mcreasmg deflection angle so that the grating 1s 

. difficult to n!alise, While the position tolerances of the grating will become small. For these 
10 reasons the angle· ·~1y-r8nges ·betWeeri 20° ·ancr35°. -01fthe-other hand, -the angle musf · -· 

be as lBije "as pos~ble so"~ to Jmve .a. r.e&SOnabte Oistanee be~~-ilie raaiinon"Smiree ""fiiid . . .. . . - . . . 

.the detecfi~·.sy_sten("9~_-_so:-t11at:thm·h~gs 7' __ and.9' are·11~n1reach other's way and there· 

is sufficient .space to align ·eacll·-comjjonent-·~tely. According to the invention, this 

problem is solved by guiding the sub-beam 17 towards the detection system ·9 via ~ mirror 

15 18. The mirror ~hanges tile sul>-b~ 17 haW.g th~ second direCtion into a sub-beam 17' . ' . . . - . . 

having a third ~tion. ·nie magniftaltion of the angle between the sub-beam 17' and the . 

incident beam. 14' by the niirror does not lead to the above-mentioned drawbacks. The mirror 

18 may be.aseparate componen~of.the beam •per 8. ~However, the mirror 18 preferably 

forms an integlal pait of the :beam shaper 8. In that case the mirror is arranged in the optical 

20 J>&th of the sub~beam 17 through ~e_o~_shapel'. beiween the first surface IS and the eXit 

surface. 19 of the beani ·shaper. At a suitable choice of the angle of incldence· on the mirror · 

and of the refractive indeX of the material of the beam· shaper, the mirror is totally internally 

} ·reflecting so that-it is not necessary to provide the mirror surface with a reflective coating. 

·:The ~m~-~gem¢nt ()f. the ~iaQ~n-~u.~ 'J, ~-J>~-~pei- ~--
25 ·with the sepatating'·grating 16 and the detection systelll_9·ensures·a great Position stability; 

The angle between the first and the thifd direction is preferably 90° so that the housings 7' 

and 9' are perpendicular to each other. 

During reading, a parameter of the reflected beam, for example the 

intensity or the direction of polarimtion, is modulated in ~nbince with the information 

30 stored in the. succession of information areas. The detection system 9 converts this 

modulation ·into an electric signal. The detection system generally comprises _a plurality of 

detector elements· so that it supplies· a plurality of output signals which are processed in a . . 

signal p~sing circuit 20 to an information signal Si, a ~king error signal Sr and a focus 

error signat·sf for a tracking .servosystem_ and a focus servosystem. 



--------- -·-- ----· 

.. 

. . . . 

WO ~l.~:-t::;~·iA.·; .. ~~-;~ ~...-~~. :;~.:/- ~.r:t: !~7.:~.\;.~ =~ ;·· 
. ,. ... :.., ' . 

' ··- -··---.~~-.~,·-:~··:~:· .. :-.·:·--~Fo;·-further~;-of"di~--i",~~-~-~ ~-~·ttflhearti~-· .. 

-~·-· 11Bers~-~COmpactl>iSC J>iP.a! ·AUdio'·~t~~~G. earasso, J.B.~. Peek-and J~P. Smjou-~·--·. 

in P~ps Technidf.1ijdidiijJi~40~ pp~-267.:~~;- J98~-82, .. llQ. 9·. .·· , 
.. - . . . . -- . -. ·.. . . . .- . .. .. 

·'lbe sepaJ&tilig grating 16 may,have different'Shapes, dependent on the 

5 .. configuAmon..of :the ..... ·:ia~-detsdon-iY*~ ~~-liieway-m--~~ die different · 

: siJbai~··are cbi~·ftom the:dht;iit~ of~.e1~r$·;:~'i;i#~~~ .. may . . 
comprise two sub-gratings 24,. 2S .at both· sideS~~ ·ra;divictiig-}ine.. 26, while .the.P.ting Jµies. · 

··in·ach-~bave1he~period·81ld~-at~~b~t~te·~~·to-the 
. . 

dividing line, a5 is shown in.Fig. ·2a. This grating is.suitable.for forming the focus error 
. . . . . . . . . . . . . . 

10 signal by means· of the singl~ or double-~oucault medlod and. ~e 'tracking error ~gnat by 

means of° the two-beam method.~- the two or ~beam push".'pull methods. The grating and 

the associated detector confipration are known, inter .mia ~ l)nited States Patent no.· 
. . . . . . : .· ·. . . 

4,924,079. Another embodimentof tile separating grating 16~ is shown· in Fi~. 2b. This 
grating also c0mprises two sub-gratings 2,4', ·25' at both sides of • dividing line 26', but the 

15 grating lines in the sub-gratings -have. different :Periods, as. is known from, ·for example 

EUropean. Patent i\ppliCation no. o _583 036. A third• embodiment of the separating grating· · 

16", shown in ~ig. 2c,_ eomprises two ovei'J.appin.g or interleaving sub-gratings which have. 

either equal or different Optical powers, while the ~g lines mutually extend at an angle 

of between 0° and 90°. Such a grating_ is suitable for detennining the focus error by means 

20 of the beam si7.e method as is ~QWD fromJapmese Patent Application no. 1-35 737 (A). By 

varYing tl)e period of the grating lines. of the sub-~tings across. the sub-gratings, ~e sub-
. . . . . ' .. ·, . . 

gratings· acquire optical power so that the vetgence of the sulJ..beamS formed differs .from the 

beam from which the)' have • formed. With a special variation of ~e period and possibly · 

a curvature of the· grating lines, it is possible to introduce .astig~tism into the sub-beams so 

2S . that the focus error: sigi1al. can be formed by means_ of the astigmatic ·method· which is .known, 

inter alia.from U!lited. States Patent no. 4,358;200. 

In the scanning device shown in Fig. 1 the beam of the diode laser 7 is . 

incident on a second surface 30 of the beam shaper. This second surface niay be provided 

with a grating 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 twQ side spo~ at both. sides of the 

scanning spot 13 .on the information· pl8De 3 .. The radiation reflected therefrom can be 

. detected in the detection system 9 for generating .the· tracking. signal Sr in accordance with the. 

three-beam method known fJ'om, fnter alia United States Patent iio. 3,376,842. The gratini 
31 ls known as a three-beam grating as shown in Fig. 3 and has substantially straight,· 
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parallel grating unes. To avoici .Vigiidting of the sub-be&ns 32· and 33 through.the Objective 

syitem 12,- the-distance between:ttie:diode laser 7 and the ~beam .. grating 31 should not 

be too small. A distance-of 1 m·~~~'miii only yields a small Vigneumg; while the.positioning . 

~ility -of the graiing with • to the radiation source is wi~ the required toletance 

5 'limits; 

The beam shaper 8 is used fOr·ieCfucing the ellipticity of the cross-section 
. ··.. . . : ·-- . . .. :· . . . .. ... . . 

of the ~on ·~·#om-~ diode i.ser 7. The second Surface 30 of the beam shaper is . 
.. .. ··. . ·. . . 

provided with a maiilly cylindrical portion having a cylindrical axis. This porti~ has an 

angular magidfiCation>of th~ Order.·of n1/ri2 -in a transversal plane (YZ-plane) an~ an angular 
·::- . 

·· 10 magnification of the ~er of ~/n1 in a .~teral plane (XZ-plane), in which the transversal 

plane and the laferal plane are perpendicular to each other and intersect each other along th~ 

optical axis cz;ws) of the' bC8nl . shaper, and the cyliDdrical axis is located in the transversal 
. . 

plane. The parallleters ~2 and n1 ·are. the refractive indices of the element material and the · 

SUD'OUDding medium; resjjec'tiVely. ne firit surface ·15 is totoidal.' The beam shaper is 

15 entirely made of the synthetic material polycarbonate (PC) and has the following parameter 

values: 

· -· ~- · ·- ~. ··· -- ·- -···d~~ .. to·the·-diode-laser -Z1-=-2.0 ·mm;-including--a-o .. ·2s .. mm .thick- .. -. -· 
. . . ··-

coating glass with n = l .S 14 for the laser. 

20 -

curvature of the second surface 30: 

·in .tlie-xZ-plane C1x ~· -2.032 nim~1 ~d slightly ~~~~:_ -·.·.-~ .. -·. ~·~--- . _ ~ -_­

- in _the--YZ:-plane C1y = .:.0.020 mm~1 • _ 

- ·thickness D = 2.70 mm~ ... ------ ...... 

- curvature of the firSt surface lS:-------.; 
- - - - - ... - - '••. l ----- -

· in the XZ-plane Ci,x = · -0.434, . .m.m· _; ___ . 

25 - · in the YZ-plane Ci,y = -0~166 mm·1 and slightly aspherical. 

The beam shaper shapes a beam with NAs of 0.10 and 0.20 in two-mutually perpendicular 

directions so as to obtain an exit beam having a circularly symmetrical cross-section and a 

NA of 0.15. Other 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· in the embodiment described above, it may also function as a 

collimator lens so that the beam shaper gives the beam from the diode laser a circular cross­

section and collimates as well. 

In the ~g device show~ iil Fig. 1 the functions of the beam-splitting 

element and the beam shaper are united in a. single component. However, it is possible to use 
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the beam-splitting element according to the. invention __ without the fun~on of a beam shaper. 

Fig. 4 shows a -scanning device according to the inyention," including such -~ bean1~splitting 
. -

element 40. The element has a tirSt flat surface 41 with a separating ~g 42 and a second, _ 

similarly flat surface 43 with a three-beam grating 44. A ~ 4S according to the 

S invention is arranged in the path of a sub-beam 46 formed-by the separating grating 42.-The 

inirror is integrated with the _beam-splitting element.-

. Fig. _S .shows a SCUiling device according-to the invention in which ·a 

second sub-bealn 48 formecl by t&e separating grating 42 is .guided towards a Second 
. . . . ... 

cletec:Pon system SO Via a second mirror 49 in the same way~ the sub-beam 46. The 

10 direction of this secOnci sub-beam .extends at an ·equal but opposite angle to the direction of 

the beam- 10 as compared with the direction-of the sub-beUn 46. An information signal.Si', 

which may be used to i~prove the signal quality of the -information -signal Si of the detect;ion 

system 9, cin be derived from the output signals of the second_ detectioo system via a_ signal 

processing circuit 51. Since-~ scanning spot formed by the sµb;.bealn 48 on the dete.ction 

_ - · 15 system ~O has a less satisfactory quality than that of the ~ub-beam 46 on the detection system -

9, the sel'Vosignals Sr and s, are preferably derived from the -output signals of the detection 

system 9. The gratings 42 and 44 may be implemented in the sanie way as the grating 16 and 

- 31, respectively, described above. 
' ' 

It will be evident from the foregoing that the ~-splitting element may _ 

20 also include the -function of a planoconvex 0r biconvex colli~r lens. The beam-splitting 

eiemenf:may··noYonlyoe' usea 'iiiopUcil ~ng-a-mcerror--rec:()ra~-cartien;Dun;1 au·- ---

optical devices such as, to'i~p~-~l-i;riii~lii whfch;~,~ of an on-going beam must 

be split, hiter.aiia; ·f'ar -Cl~i-·tiie· m~$11fin'."die=C)ii:goili!liea1~i.~ : · · -·-· · 
...... . ...... 
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Claims: 

1 ~Ill~ mm11111111111111111 
L. H s * 

1. 

With a grating for _geiieraartg a sub-~ ·hi.Vin~- a~ seeond "dii'ection "from a radiation beam . 

. iilcident on.the firSt SUrface aildhaVing a"fii'st directiori/chai'acteiized'iil that the beam-
. . 

splitting" element comprises a mirror for chailgirig the "direction of the sub-beam from the 

5 second direction to ·a third direCtion,. the ·angle. between· the first and the second direction 
. . 

being smaller than the angle beiWeen tlie ·first and the third direction:·· · 

2. ~ optical beam-splitting element as. claimed in Claim 1, characterized iii 

that it has an exit surface in the path of the sub-beam and in that the mirror is located in the 

path of the. sub-beam between the first surface and· the exit surface. 

IO 3. An ·aptical bCanl~iplittirig element as ciaimCd in l~laim i or 2, 
characterized in that tbe·mmofii{t0tally:intemailf fefleciing~ : . 

4. : . J\D'.oi>tiCal beam~sJ>littiiig Clement aS Claimed in c1i,ini ·1, 2· ·or 3, 

. characterize.d in that the'angle betWeen ihe· fifst and ·ttie.·third direction "is substantially 90°. 

s. . .. Ail o'j;dcal beam~splitting element a1· ·claimed ID ·Claim "1, 2, 3 or 4; 

is chaniciem.ed iri tliat the ·gratuig: ·comprlses two ·sub-gratings. 

6. . "Ali "optiCal.beam~splittmg element aii'ctaimed in ·claim 1, c~ in 

_that it lwra sec0nd·· surlaCC IOcaied m ~e path of the lncidentbeani, and in that the second 
· ) surface· is provided with :a grating ·haVing pamJel :grating. lines~ .... · .- · · · · · · ·. · 

7. · · An optical beam.;.sJ>Jitting eleinent" as "Claimed in Claim 1, characterized in 

20 · that It h~ a second ·surface loeatec1·• in ·the path· of the incident .. beam, and in. that at least one 

of the surfaces,· first surface and second surface has optical power. 

8. An optical beam-splitting element as claimed in Claim 7, characterized in 

that the first surface and the second surface have a common optical axis and· m ~t the 

second surface.is provided.with a substantially cylindrical pOrtion having.a cylindrical axis, 

. 25 which portion 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 w:tiich the trBnsversal 

plane and the lateral plane are perpCDdicular to each other. and intersect each other· along the · 

.· optical axis, and the cylindriCal axis is located in the transversal plane, and in which n2 and 

n1 are the refracti'~e indices of the element material and. the surrounding medium, 



.• 

s· 

10 

.. 

't~ ' • •.· :; ' \,,·H~: I• 

WO 95134016,; 
... : ... -~· ...... · ... ;- t:·.~)""$#:_~ 

1'"ttlD'51oo357 . 

10 

respectively; and in~ttiat·"ttiefuit··sii:rfaceiiii0r01C1af $-~-:-·:::: ·::•:.:. :;:.:. ~-:.~:~ .. ·~'. 

9. · · · .· : · · A radiatloit-sOuree· Wiit cofiiPrising a diooe _iuer: in 0ptieal beani~Splitting 
. element as clalmed iD any:One of the PreCedm1· ··cilims and a radiation-sensitive detection 

system arranged in the •patii: ot Sai(f su'i>-beani. . : . - . . . ' ... 
lo~· · : ··· ·: -··:::An· :<>PUcai~scanmnl lteVice'for Dmnn& mi lnt~tioii J>ide;· which 
ctmee"comimseii-riidiationi~--~i~;Cllimeabl"Chlinf9 ~a:ati;bb.;~ve ~,--,iot~ =­

~1·tl1e·ta111Btion '~":suppiie41>yirltis1iftfti0=f6mi~i~11Pc>f·oli'itie~-~~ 
~ ... •e· ~d· iii\viliCti ihe r~Olf-~~;:·~;.. .. ..,ed In the .radi&tion iource ·umt for 
~· ' . . ~-~·· ~ ~&~~ . 

converting radiation''fu tii~' itltF~:~ift ·~· hi~tibit ':pkilettnidan. el~ Sijnaf 
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