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requirements of accuracy need not be too stringent The mirror objective of
the scanning device ac- The invention relates to a scanning device foropt-
cording to the invention theretocomprisesa transpar- icaily scanning an
information plane, which device  ent body having a first surface facing the
radiation comprises a radiation source supplying a scanning   5   source
and a second surface remote from the radia- beam and a mirrorobjective
forfocusing the scanning  tion source, said first surface having a first
radiation beam to a scanning spot in the information plane. The  window
which is located symmetrically around the invention also relates to a
mirror objective suitable for  optical axis of the mirror objective and
having a first use in this scanning device and to a write and/or read
reflector surrounding said window, said second sur- apparatus provided with
such a device.        10  face having a second reflector which is located
sym- Scanning an information plane is to be under-   metrically around the
optical axis and a second radi- stood to mean both scanning for reading a
prerecord-  ation window surrounding the second reflector, the ed
information plane and scanning for writing informa-  radiation path through
the mirror objective extending tion in this plane by means of a radiation
beam which  via passage through the first window, reflection on is
intensity-modulated in accordance with the infor-  15  the second
reflector, reflection on the first reflector mation to be recorded. If a
magneto-optical record  and passage through the second window, at least the
carrier is recorded, the radiation beam may also have  second radiation
window having an aspherical sur- a constant intensity and the magnetic
field may be  face. modulated in accordance with this information to be
An aspherical surface in a lens system is under- recorded. The information
plane may be a plane of an   20  stood to mean a lens element surface whose
funda- optical record carrier, but also a surface or a plane in  mental
shape Is spherical but whose real shape devi- an object to be examined, the
scanning device then  ates therefrom to a small extent in order to correct
for forming part of, for example a microscope.         spherical aberration
which would be produced when A scanning device as described in the opening
using the lens element with spherical surfaces. The paragraph, intended for
reading an optical record car-  25  spherical fundamental shape may also
have an infi- rier, is known from British Patent Specification no.  nitely
large radius of curvature so that the said asphe- 1,541,596. This
specification describes an optical  rical surface has a flat fundamental
shape. scanning device which includes an objective compris-   The scanning
device comprising the said mirror ing two mirrors whose reflective sides
face each   objective is not only compact because the radiation other. The
one mirror is concave and its reflective   30  path in this objective is
folded, butthe mirrorobjective side faces the record carrier. The other
mirror, which  is also well corrected for spherical aberration. Accord- is
much smaller, is convex and its reflective sidefaces  ing to the invention
this is achieved by giving a radi- the radiation source. The radiation from
the radiation  ation window an aspherical shape. Its advantage is source
reaches the convex mirrorvia a passage in the  that the accuracy of the
shape of the aspherical sur- larger concave mirror. The radiation is
subsequently  35  face may be considerably smaller, for example, a fac-
reflected towards the concave mirror and focused by  tor of 5 to 6 than the
accuracy of the shape required this mirror to a radiation spot in the
information plane  for a reflective aspherical surface. This provides the
of the record carrier.                             possibility of
manufacturing the mirror objective and The known objective forms partof a
two-stage fo-  hence the scanning device at reasonably low cost. By cusing
system in which the entire mirror system is  40  providing the second
radiation window instead of the suspended in a magnetic coil with which the
position  first radiation window with an aspherical surface a of the
objective with respect to the record carrier is  largerdiffraction-limited
image field can be obtained. controlled. The small mirror is mounted on a
piece of  A scanning device as described in the opening piezo-electric
material and can be moved up and    paragraph is also described in the
European Patent down with the aid thereof so that a small extent of de-  45
Application EP 0 294 902, which is prior art in the focus is periodically
produced in the information  sense of art. 54(3) and (4) EPC. plane, which
defocus is detected by a detection de-  The described optical scanning
device comprises a vice and from which subsequently a focus-error sig-
mirror objective which is composed of a first and a nal is derived which is
used for readjusting the posi-  second reflectorarranged on theopposed
surfacesof tion of the objective by means of the magnetic coil.   50   a
transparent body and of a first and a second radia- By using two separate
mirrors in a close working  tion window on these surfaces. In this
mirrorobjective relationship with each other, the known scanning de-  the
spherical aberration Is mainly corrected by the as- vice has a rather
complicated structure and is sensi-  pherical surface of the first
reflector. The second ra- tive to mechanical perturbations.
diation window of this objective is not shaped asphe- It is an object of
the present invention to provide  55  rically. a compact and robust
scanning device whose mirror     A very favourable embodiment of the
scanning objective is well corrected for spherical aberrations  device, is
characterized in that the second reflector and which can readily be
manufactured because the  has an aspherical surface. 
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has a considerably larger, for   prising a diffraction element which is
adapted for fo- example five times larger, image field than the em-
cus-error detection is characterized in that the dif- bodiment in which
only the second radiation window  fraction element is an element
introducing astigma- is aspherical. Moreover, since the surface conditions
tism and in that the radiation-sensitive detection sys- of the transmission
portion and the reflector portion   5   tem comprises four detectors which
are arranged In of the second surface are similar, this second surface
four different quadrants around the chief ray of the can be manufactured
more easily and with greater ac-  beam diffracted by the diffraction
element. curacy. To this end a mould having the desired profile  The
element introducing astigmatism may be a may be made on a numerically
controlled machine,    linear grating which, due to its location in a
non-par- and the profile can subsequently be transferred onto  10  allel
beam, introduces a certain extent of astigmatism the mirror objective by
means of a known technique  in this beam. The shape of the radiation spot
formed described, inter alia, in US Patent No. 4,668,056.   by this beam on
the detection system is determined The scanning device according to the
invention   by the degree of focusing on the information plane. can be used
for scanning a radiation-transparent in-    In the case of a defocus this
radiation spot is de- formation plane. The inventive concept is, however,
15  formed to an elliptical spotwhose majoraxis, depend- used to best
advantage in a scanning device for scan-  ent on the defocusing sign is
located in one of the two ning a radiation-reflecting information plane in
which  mutually perpendicular directions, also referred to as radiation
from the information plane traverses the  the astigmatic directions. The
separating strips be- mirror objective so as to be focused on a radiation-
tween the four detectors extend at angles of approx- sensitive detection
system which is arranged on the   20  imately [err] to the astigmatic
directions. same side of the mirror objective as the radiation      If a
larger extent of astigmatism is desired, the source. This scanning device
is further characterized  diffraction element may be a diffraction grating
hav- in that the mirror objective comprises a beam-      ing straight
grating strips and a linear grating period. separating element for
spatially separating the beam  Preferably, the astigmatic diffraction
element Is a ho- emitted by the radiation source and the beam reflect-  25
lographic grating having curved grating strips and a ed from the
information plane and focused by the mir-  non-linear grating period.
Imaging errors such as ror objective.
coma can be corrected by adapting the curvatures. The beam-separating
element may be a semi-          It is to be noted that the use of a grating
having transparent mirror or cube arranged on the first radi-  a linear
grating period In combination with a four- ation window.
30   quadrant detector for generating a focus-error signal However, the
scanning device comprising a        is known per se from United States
Patent no. beam-separating element is preferably further char-  4,358,200.
However, the device described in this pa- acterized in that the
beam-separating element is a  tent does not comprise a mirror objective.
diffraction element. This diffraction element can be    A second
focus-error detection possibility which relatively simply arranged on one
of the surfaces of  35  is preferred to the above-mentioned, so-called
astig- the mirror objective and moreover it can fulfil a sec-  matic method
as far as temperature sensitivity and ond function to be described
hereinafter.           ease of control is concerned, is realised in an
embodi- A preferred embodiment of the scanning device    mentwhich is
characterized in that the first diffraction comprising a mirror objective
provided with a diffrac-  element is a diffraction grating comprising two
sub- tion element is characterized in that the diffraction   40   gratings
and splitting the diffracted scanning beam element is reflective and is
arranged on the second  into two sub-beams and in that the composite detec-
reflector.                                          tion system comprises
two detector pairs, the first Asecond embodiment of such a scanning device
and second sub-beams co-operating with a first and is characterized in that
the diffraction element is ra-  a second detector pair, respectively.
diation-transparent and is arranged on the first radi-  45  In this device
the scanning spot is re-imaged in ation window. The diffraction element may
alterna-  two radiation spots on the detector pairs. Each radi- tively be
accommodated in the body of the mirror ob-  ation spot shifts transversely
of the separating strip jective. This body may comprise two parts, the dif-
of the associated detector pair in dependence upon a fraction element being
arranged on one of the two   focusing error of the scanning beam relative
to the in- facing surfaces of the two parts.               50  formation
plane. This shift can be detected by com- The diffraction element may be
formed in such a  paring the output signals of the detectors. This focus-
manner that it renders the beam incident on the de-  error detection method
is known as the double Fou- tection system suitable for focus-error
detection, in  cault method. conjunction with an adapted detection system.
A fo-     A preferred embodiment of the last-mentioned 



cusing error is understood to mean a deviation be-  55   device is
characterized in that the sub-gratings have tween the focusing plane of the
mirror objective and  a varying grating period and in that the grating
strips the information plane.                               of the
sub-gratings are curved. A first embodiment of the scanning device com-
Due to the varying grating period and the curved 3    5
EP 0 373 700 B1                6 grating strips the composite grating has a
lens action  arranged on the first radiation window in the radiation and by
displacing this grating in the direction of the  path of radiation which
has been reflected from the in- bounding line of the sub-gratings the
energy distrib-  formation plane and which has traversed the mirror ution
of the radiation spots can be rendered symmet-  objective. rical with
respect to the associated detector pairs, in-   5  The radiation source,
the optical fibres or the ra- ter alia because the imaging distance of the
assembly  diation-sensitive detection system are secured to the of
objective system and the grating is adapted to the  first radiation window
by means of, for example a distance, in the direction of the optical axis,
between  transparent adhesive. This results in a single com- the diode
laser and the detectors. This is particularly  pact and robust, integrated
component accommodat- important if the detectors, in the form of
photodiodes,  10  ing the entire optical section of the scanning device.
and the diode laser are combined in one component      The various
embodiments of the scanning device and are fixed relative to each other. A
composite grat-  according to the invention may comprise different ing
having varying grating periods and curved grating  types of radiation
sources such as, for example, a sin- strips, which grating is also referred
to as hologram,  gle semiconductor laser, a semiconductor laser array
provides the possibility of correcting imaging errors  15  or another
radiation source which can be connected such as coma and astigmatism which
may occur       to the mirror objective directly or by means of optical
when using a grating with straight grating strips.  fibres. In principle,
there are two embodiments of a       Embodiments of the invention will now
be descri- scanning device in which the Foucaultfocus-errorde-  bed in
greater detail with reference to the accompa- tection method is used. The
first embodiment is char-  20  nying drawings in which acterized inthatthe
grating strips of the one sub-grat-  Figs. 1, 2, 2a, 3 and 4 show various
embodiments ing have the same main direction as those of the other  of the
scanning device, sub-grating, in that the average grating periods of the
Figs. 5 and 6 show two embodiments of a diffrac- sub-gratings are different
and in that the detector   tion element to be used in this device, with
which pairs are juxtaposed in a direction parallel to the   25  element two
sub-beams are obtained, bounding line between the sub-gratings. In this em-
Fig.7 shows anotherembodimentofadiffraction bodiment the sub-beams of the
scanning beam are       element to be used in the scanning device,
diffracted in the same direction but at different an-  Fig. 8 shows the
radiation-sensitive detection gles.
system associated with this diffraction element, The second embodiment is
characterized in that  30  and the sub-gratings have the same average
grating per-    Fig. 9 shows a scanning device for a magneto- iod, while
the main directions of the grating strips of  optical record carrier. the
one sub-grating extend at a first angle and those  Fig. 1 is a sectional
view of a portion of an optical of the other sub-grating extend at a second
angle to  record carrier 10 having a reflecting Information plane the
bounding line of the two sub-gratings and in that  35  11. A scanning
device comprising a mirror objective the detector pairs are juxtaposed in a
direction trans-  30 and a radiation source 40 is provided close to the
versely of the direction of the said bounding line. Now  record carrier.
The radiation source 40 emits a scan- the sub-beams of the scanning beam
are preferably  ning beam 20 which is focused to a scanning spot 21
diffracted at the same angles but in different direc-  in the information
plane 11 by the mirror objective 30. tions. This embodiment is preferred to
the previous  40  The entire information plane can be covered by the
embodiment due to its better assembly tolerances,  scanning spot because
the scanning device and the adjusting facilities and stability.
record carrier are movable with respect to each other, The use of a mirror
objective with a transparent  for example because the record carrier can
rotate body in a scanning device may have further advan-  around an axis
(not shown) perpendicularto the plane tages with regard to the positioning
of the radiation   45  of the record carrier and because the scanning
device source and the radiation-sensitive detection system.  can move in
the radial direction with respect to the For example, an embodiment of the
scanning de-  same axis. vice according to the invention is characterized
in that  The scanning beam 20 traverses the mirror ob- the radiation source
is connected to the first radiation  jective and the beam enters the
transparent body of window. The radiation source is, for example a semi-
50  the objective via the first radiation window 31. Sub- 



conductor laser a radiation-emitting surface of which  sequently the
scanning beam is reflected on the con- is provided on the radiation window,
or the radiation  vex reflector 32, so that the scanning beam widens source
is connected to the radiation window via an  and is incident on
substantially the entire surface of optical fibre or a series of fibres.
the concave reflector 33. This reflector reflects the Furthermore an
embodiment of the scanning de-  55  scanning beam as a convergent beam
which is fo- vice according to the invention, provided with a radi-  cused
to a scanning spot 21 in the information plane ation-sensitive detection
system may be character-  11 via the radiation window 34 and a portion of
the ized in that the radiation-sensitive detection system is  transparent
record carrier 10. 4    7                   EP 0 373 700 B1
8 In the case of a reflective information surface  applied on the window in
a liquid state and isgiven the with which, for example, optically readable
digital au-  desired shape by means of a mould. dio discs known under the
name of "Compact Disc"        In the embodiment of Fig. I the radiation
window are provided, the beam reflected in the spot 21 is re-  31 has an
aspherical surface 35. Fig. 2 shows a pre- celved bythe mirrorobjective
again and traverses the   5   ferred embodiment in which the radiation
window 34 reverse path therein to the radiation window 31. The  is
aspherical. As compared with the embodiment of reflected beam may enter the
radiation source and   Fig. 1, this embodiment has the advantage of a
larger when using a semiconductor laser as a radiation
diffraction-limited image field. Like the embodiment source, it can be
detected thereby. This so-called  of Fig. 1,the embodiment of Fig. 2 is
suitable for read- feedback read-out is described, for example in British
10  ing a radiation-reflective information plane 11. The ra- Patent
Specification no. 1,584,664. Preferably, how-  diation reflected from this
plane and received by the ever, a beam-splitting element for example, a
split-  mirror objective 30 and condensed in a radiation ting cube 50
through which a portion of the reflected  beam 20' is separated from the
beam 20 emitted by radiation is separated from the scanning beam 20 and
the radiation source 40 by means of a diffraction ele- is projected on a
radiation-sensitive detection system   15   ment 39 which is arranged on
the radiation window 60 is arranged in the common radiation path of the
31. emitted and the reflected radiation beams. Since the    The second
surface 30 of the mirrorobjective so- radiation reflected from the
information plane 11 is  cording to Fig. 2 has aspherical portion and an
asphe- modulated with the information stored in said informa-  rical
portion. Such a surface is not easy to manufac- tion plane and scanned by
the radiation spot, the in-  20  ture because the known replica technique
for obtain- formation current is converted by the system 60 into  Ing the
aspherical surface portion must be performed an electric signal suitable
for further processing.  on a surface which has a small cavity (the
reflector The beam focused by the mirror objective 30 ex-  portion 32).
hibits spherical aberration. As is known, inter alla    In accordancewith a
further aspect of the present from United States Patent no.4,668,056, it is
possible  25  invention, the profile of the total portion of the surface to
correct for this aberration by using aspherical sur-  30 which is used for
the lens action, i.e. the aspherical faces. It is obvious that the
reflecting surface 33 is  transmission portion as well as the reflector
portion, given an aspherical shape so as to obtain a relatively  is
therefore preferably provided in one process step large diffraction-limited
image field. However, ac-  in a mould by means of, for example, a
numerically cording to the invention, the surface of one or of both  30
controlled machine. This provides the very advanta- radiation windows 31
and 34 is aspherical. Though   geous possibility of giving the reflector
portion 32 an the image field is then reduced, it has been found that
aspherical shape as well, so that the mirror objective it is still
sufficiently large for the envisaged object:  can even be corrected better
and over a larger image scanning a surface by means of a
diffraction-limited  field. spot. The great advantage of rendering a
radiation   35  Fig. 2a shows a small portion ofa mirror objective window
aspherical Is that the requirements which     with an aspherical reflector
32'. The Figure only must be imposed on the accuracy of the shape of the
shows small portions of the window34 with an asphe- asphere are
considerably less stringent than such re-  rical surface 35, situated on
both sides of this refleo- quirements for a reflecting surface. Foran
aspherical  tor. surface used in transmission the shape tolerances   40
Notably the surface 32' must be manufactured are a factor of [err] larger
than those for an asphe-  with very great accuracy. The asphericity of this
sur- face, i.e. the maximal deviations from the spherical rical surface
used in reflection. In this case [err] is the  fundamental shape, is of the
order of, for example, [err] refractive index of the lens material and n2
is the re-  200 nm. To alleviate the requirements of accuracy to fractive
index of the surrounding medium.       45   be imposed on the surface 32',
a trial objective may Forgiving one or both radiation windows 31 and   be
made in which the surface 32' approximates the 



34 of the mirror objective an aspherical shape the  desired shape as much
as possible and in which the technique described in United States Patent
No.     other surfaces have the desired shape. Subsequent- 4,668,056 for
giving the surface of a conventional  ly, the mirror objective is measured.
The residual lens an aspherical shape can be used. A mirror objec-  50
aberrations found, which predominantly result from tive is then obtained in
which the aspherical surface  inaccuracies in the surface 32', may then be
compen- of a radiation window is constituted by the aspherical  sated by
adapting the aspherical surface 35 of the ra- outersurface of a transparent
synthetic material layer  diation window. The ultimate objective can then
be which is provided on the spherical surface of this win-  manufactured by
using the new parameters of the dow. The synthetic material may be a
polymerisable  55  surface 35 thus obtained. This objective is very well
synthetic material, for example a material being cured  corrected foran
image field which is, forexample, five under the Influence of ultraviolet
radiation which is  times as large as the objective in which only the radi-
ation window 34 has an aspherical surface 35. 5    9                   EP 0
373 700 B1                  10 The diffraction element is, for example a
diffrac-  the bounding line. The sub-beams are substantially tion grating
having straight grating strips. This grating  diffracted in a direction
transversely of the main di- splits a beam incident thereon into a
non-diffracted  rections. Since the main directions are different, the
zero-order sub-beam and into two diffracted first-  sub-beams [err] and
[err] are diffracted at different order sub-beams and a plurality of
diffracted higher-   5   angles in the YZ plane. This means that in the
plane order sub-beams. The grating parameters, such as    of the detectors,
the XY plane, the radiation spots [err] the ratio between the width of the
grating strips and  and [err] are displaced relative to each other in the Y
those of the intermediate grating strips and, in the  direction. In this
Figure and in the other Figures the case of a phase grating, the shape and
the depth of  references X Y and Z are the axes of a system of co- the
grating grooves can be chosen to be such that the   10   ordinates whose
origin 0 coincides with the centre of intensity product of the zero-order
sub-beam formed  the radiation-emitting surface of the diode laser 40. at
the first passage through the grating 39 and a first-  Radiation-sensitive
detectors in the form of pho- order sub-beam  formed at the second passage
todiodes 48, 49 and 50, 51, which are separated by through the grating is
maximum. It can be ensured    narrow strips 52 and 53, are associated with
each of that the first-order sub-beams formed atthe first pas-  15  the
sub-beams [err] and [err], respectively. These de- sage through the grating
39 are diffracted through  tectors are positioned in such a way that in the
case such an angle that the radiation of these beams does  of a correct
focusing of the beam 20 on the informa- not reach the detection system 60
after reflection by  tion plane 11 the intensity distribution of the
radiation the information plane 11.                           spots [err]
and [err] formed by the sub-beams [err] and In the embodiment of Fig. 2 the
radiation source   20  [err] Is symmetrical relative to the detectors 48,
49 40 and the radiation-sensitive detection system 60  and 50, 51,
respectively. When a focusing error oc- are arranged at some distance from
the radiation win-  curs, the radiation spots [err] and [err] will become
dow 31. This provides the advantage thatwhen using  asymmetrically larger
and the centre of the radiation a holographic grating as a diffraction
element a fine  distribution of each radiation spot is displaced trans-
control is still possible by moving the mirror objective   25   versely of
the separating strips 52 and 53, respective- with this grating relative to
the detection system.  ly, of the associated detector pair. In the
embodiment of Fig. 3 the radiation source    If the output signals of the
detectors 48, 49, 50 40 and the detection system 60 are arranged on the
and 51 are represented by   [err] and [err], re- radiation window 31. The
elements 40 and 60 may al-  spectively, the focus-error signal [err] will
be given by: ternatively be connected to the window 31 via optical  30
[err] fibres. The grating 39 is now a reflecting grating and  A signal
which is proportional to the information being is arranged on the second
reflector 32.             read, or the information signal [err] is given by
Fig. 4 shows an embodiment of the scanning de-              [err] vice in
which the diffraction grating 39 is arranged    Not only the composite
grating of Fig. 5 but also within the body of the mirror objective 30. This
body   35  the grating 39 shown in Fig. 6 can be used for gener- is divided
into two parts 36 and 37 in principle consist-  ating a focus-error signal.
In this Figure the scanning ing of the same material and the grating is
provided  beam 20 and the reflected beam 20' are shown by on one of the
facing surfaces of the parts 36 and 37.  means of their cross-section in
the plane of the grat- The grating 39 may be formed in such a way that
ing, with the sub-beams [err] and [err]. The main direc- the beam
originating from this grating and facing the   40  tions of the preferably
curved grating strips of the two detection system 60 is suitable for
supplying, in con-  sub-gratings 42 and 43 now extend at the same angle
junction with an adapted detection system, a focus er-  to the bounding
line 43, while the average grating per- 



ror signal. A first embodiment of such a grating with  iods of the two
sub-gratings are different. Conse- the associated detection system is shown
diagram-   quently, the angle at which the sub-beam [err] is dif- matically
in Fig. 5. The beam 20' is shown by way of  45  fracted is different from
the angle at which the sub- its cross-section at the area of the grating
39. This  beam [err] is diffracted. This means that in the plane grating 39
comprises two sub-gratings 41 and 42      of the detectors 48,49, 50 and 51
the radiation spots which are separated from each other by the line 43.
22a and 22b are displaced relative to each other in the The grating strips
of the sub-gratings are denoted by  direction of the bounding line 43. the
reference numerals 44 and 45, respectively.  50     The sub-gratings 41 and
42 may have straight These grating strips are separated by intermediate
grating strips and a constant grating period. However, strips 46 and 47. In
this embodiment the sub-gratings  preferably a type of grating, also
referred to as holo- have the same grating period, but the main directions
grams, is used which has a varying grating period, the of the preferably
curved grating strips 44 of the sub-  variation in the period being, for
example of the order grating 41 extend at a first angle to the bounding
line  55   of several percents of the average grating period. 43, while the
main directions of the curved grating  Moreover, the grating strips of the
two sub-gratings strips 45 of the second sub-grating 42 extend at a   are
curved, as is shown in Figs. 5 and 6. Thus, these second, preferably
equally large but opposite angle to  sub-gratings have a variable lens
action. Due to the 6    11                   EP 0 373 700 B1
12 varying grating period the positions of the radiation          [err]
spots [err] and [err] can be varied by displacing the        Also the
grating 70 may be in the form of a holo- grating 9 in its own plane.
Aberrations in a direction  graphic grating having curved grating strips,
thus pro- perpendicular to the direction of the bounding line 43  viding
the said adjusting and correction possibilities. can be minimised by
suitable curvatures of the grat-   5  Fig. 9 shows an embodiment of the
scanning de- ing strips. The possibility of moving the positions of  vice
specially suitable for writing and reading so-cal- the radiation spots is
particularly important if an inte-  led magneto-optical record carriers.
Such record car- grated laser-photodiode unit is used, i.e. a component
riers and write and read apparatuses therefor are de- in which the diode
laser and the photodetectors are   scribed in inter alia the Article
"Erasable magneto- arranged on one support and are therefore fixed rel-  10
optical recording" in "Philips Technical Review" Vol. ative to each other
and thus have a fixed mutual dis-  42, no. 2, 1985, pages 37-47. As
described in this Ar- tance in the Z direction. This distance is subject to
tide, a so-called differential method is used when manufacturing tolerances
and cannot be corrected      reading a magneto-optical record carrier. The
radia- during assembly of the device by displacing the pho-  tion which is
reflected by the information plane and todiodes relative to the laser diode
in the Z direction.   15   whose direction of polarisation is
time-modulated In An important advantage of the diffraction grating
accordance with the information which has been having curved grating
strips, or hologram, as com-    read, is split after passage through the
objective into pared with a grating having straight grating strips is  two
mutually perpendicularly polarised sub-beams that the optical aberrations
such as coma and astig-  which are incident on separate detectors. In the
matism, which may occur when using the last-  20   known device beam
splitting is realised by means of mentioned grating, can be avoided in the
first-       a polarisation-sensitive beam splitter. mentioned grating by
taking these aberrations into       In the scanning device of Fig. 9 such a
beam split- account when manufacturing this holographic grating   ter is no
longer required because the grating 39 sup- and by adapting the curvatures
of the grating strips  plies two spatially separated beams [err] and [err],
accordingly.                                     25   preferably the +1
order beam and the -1 order beam. Fig. 7 shows an embodiment of a grating
70 con-   It can be ensured that these beams have the same in- verting the
reflected scanning beam 20' into an astig-  tensity. Polarisers 90 and 91
are arranged between matic beam [err] . This grating has straight grating
the detectors [err] and 602 so that the beam [err] inci- strips 71 and a
linearly varying grating period. The  dent on the detector [err] has a
first direction of polar- grating is dimensioned in such a way that the
radia-  30  isation and the beam [err] incident on the detector 602 tion of
the beam 20' is largely diffracted in one order,  has a second direction of
polarisation which is per- for example the first order. The first-order
beam [err]  pendicular to the first direction of polarisation. is no longer
focused in one point but in two mutually    In Fig. 9 the grating 39 is
provided on the first ra- perpendicular focal lines 75 and 76, the line 75
being  diation window 31. However, this grating Is preferably located in a
position where the beam [err] would be fo-  35   provided on the reflector
32 because then the scan- cused if the grating were not astigmatic. When a
fo-  ning device can be constructed in the most compact cusing error
occurs, the focal lines 75 and 76 are si-  manner. This also applies to the
other embodiments. multaneously displaced in the same direction and
The invention has been described for use in a 



overthe same distance. Aso-called four-quadrant de-  read apparatus, but it
may alternatively be used in a tector 80 is arranged in a plane
approximately half-  40   write apparatus or in a combined write-read
appara- way between the positions occupied by the astigmat-  tus in which
during recording the focusing and the ic focal lines, if the scanning beam
is sharply focused  tracking of the write beam are monitored. The focus- on
the information plane. This detector, shown in Fig.  error and
tracking-error detection systems described 8, comprises four detectors 81,
82, 83 and 84 which   do not utilise special properties of the information
are arranged in four different quadrants around the   45  surface 2. It is
merely necessary and adequate that chief ray of the diffracted beam [err].
If the scanning  this surface is reflecting. Therefore the invention may
beam is sharply focused on the information plane 11,  be used in various
scanning devices. the radiation spot [err] formed by the beam [err] in the
plane of the detectors is round, as is illustrated by the solid line circle
in Fig. 8. If a focusing error occurs, the   50   Claims radiation spot
[err] is deformed to an elliptical spot, as is illustrated by the broken
line ellipses in Fig. 8. The  1. A scanning device for optically scanning
an infor- major axis of the ellipse extends at an angle of [err] to  mation
plane (11), which device comprises a ra- the separating strips 85 and 86,
the sign of the angle   diation source (40) supplying a scanning beam being
determined by the sign of the focusing error. If  55  (20) and a mirror
objective (30) for focusing the the signals of the detectors 81, 82, 83 and
84 are rep-  scanning beam to a scanning spot (21) in the in- resented by
[err] and [err], the focus-error sig-    formation plane, characterized in
that, the mirror nal [err] will be given by:
objective is a transparent body having a first sur- 7    11
EP 0 373 700 B1                 12 varying grating period the positions of
the radiation       [err] spots [err] and [err] can be varied by displacing
the      Also the grating 70 may be in the form of a holo- grating 9 in its
own plane. Aberrations in a direction  graphic grating having curved
grating strips, thus pro- perpendicular to the direction of the bounding
line 43  viding the said adjusting and correction possibilities. can be
minimised by suitable curvatures of the grat-   5  Fig. 9 shows an
embodiment of the scanning de- ing strips. The possibility of moving the
positions of  vice specially suitable for writing and reading so-cal- the
radiation spots is particularly important if an inte-  led magneto-optical
record carriers. Such record car- grated laser-photodiode unit is used,
i.e. a component  riers and write and read apparatuses therefor are de- in
which the diode laser and the photodetectors are  scribed in inter alla the
Article "Erasable magneto- arranged on one support and are therefore fixed
rel-  10  optical recording" in "Philips Technical Review" Vol. ative to
each other and thus have a fixed mutual dis-  42, no. 2, 1985, pages 37-47.
As described in this Ar- tance in the Z direction. This distance is subject
to  tide, a so-called differential method Is used when manufacturing
tolerances and cannot be corrected   reading a magneto-optical record
carrier. The radia- during assembly of the device by displacing the pho-
tion which is reflected by the information plane and todiodes relative to
the laser diode in the Z direction.  15   whose direction of polarisation
is time-modulated in An important advantage of the diffraction grating
accordance with the information which has been having curved grating
strips, or hologram, as com-  read, is split after passage through the
objective into pared with a grating having straight grating strips is  two
mutually perpendicularly polarised sub-beams that the optical aberrations
such as coma and astig-  which are incident on separate detectors. In the
matism, which may occur when using the last-  20  known device beam
splitting is realised by means of mentioned grating, can be avoided in the
first-    a polarisation-sensitive beam splitter. mentioned grating by
taking these aberrations into    InthescanningdeviceofFig.9suchabeamsplit-
account when manufacturing this holographic grating  ter is no longer
required because the grating 39 sup- and by adapting the curvatures of the
grating strips  plies two spatially separated beams [err] and [err],
accordingly.                                  25  preferably the +1 order
beam and the -1 order beam. Fig. 7 shows an embodiment of a grating 70 con-
It can be ensured thatthese beams have the same in- verting the reflected
scanning beam 20' into an astig-  tensity. Polarisers 90 and 91 are
arranged between matic beam [err]. This grating has straight grating  the
detectors [err] and [err] so that the beam [err] inci- strips 71 and a
linearly varying grating period. The  dent on the detector [err] has a
first direction of polar- grating is dimensioned in such a way that the
radia-  30  isation and the beam [err] incident on the detector [err] tion
of the beam 20' is largely diffracted in one order,  has a second direction
of polarisation which is per- for example the first order. The first-order
beam [err]  pendicular to the first direction of polarisation. is no longer
focused in one point but in two mutually  In Fig. 9 the grating 39 is
provided on the first ra- perpendicular focal lines 75 and 76, the line 75
being  diation window 31. However, this grating is preferably 



located in a position where the beam [err] would be fo-  35  provided on
the reflector 32 because then the scan- cused if the grating were not
astigmatic. When a fo-  ning device can be constructed in the most compact
cusing error occurs, the focal lines 75 and 76 are si-  manner. This also
applies to the other embodiments. multaneously displaced in the same
direction and       The invention has been described for use in a over the
same distance.Aso-calledfour-quadrantde-     read apparatus, but it may
alternatively be used in a tector 80 is arranged in a plane approximately
half-  40  write apparatus or in a combined write-read appara- way between
the positions occupied by the astigmat-  tus in which during recording the
focusing and the ic focal lines, if the scanning beam is sharply focused
tracking of the write beam are monitored. The focus- on the information
plane. This detector, shown in Fig.  error and tracking-error detection
systems described 8, comprises four detectors 81, 82, 83 and 84 which  do
not utilise special properties of the information are arranged in four
different quadrants around the   45  surface 2. It is merely necessary and
adequate that chief ray of the diffracted beam [err]. If the scanning  this
surface is reflecting. Therefore the invention may beam is sharply focused
on the information plane 11,  be used in various scanning devices. the
radiation spot [err] formed by the beam [err] in the plane of the detectors
is round, as is illustrated by the solid line circle in Fig. 8. If a
focusing error occurs, the   50   Claims radiation spot [err] is deformed
to an elliptical spot, as is illustrated by the broken line ellipses in
Fig. 8. The  1. A scanning device foroptically scanning an infor- major
axis of the ellipse extends at an angle of 45 to  mation plane (11), which
device comprises a ra- the separating strips 85 and 86, the sign of the
angle  diation source (40) supplying a scanning beam being determined by
the sign of the focusing error. If  55  (20) and a mirror objective (30)
for focusing the the signals of the detectors 81, 82, 83 and 84 are rep-
scanning beam to a scanning spot (21) in the in- resented by   [err] and
[err], the focus-error sig-  formation plane, characterized in that, the
mirror nal [err] will be given by:                               objective
is a transparent body having a first sur- 7    13                  EP 0 373
700 B1                  14 face facing the radiation source and a second
7, characterized in that the diffraction element is surface remote from the
radiation source, said      an element (70) introducing astigmatism and in
first surface having a first radiation window (31)  that the
radiation-sensitive detection system (80) which is located symmetrically
around the optical   comprises four detectors (81, 82, 83 and 84) axis
(AA') of the mirrorobjective and having a first   5  which are arranged in
four different quadrants reflector (33) surrounding said window, said sec-
around the chief ray of the beam [err] diffracted ond surface having a
second reflector (32) which    by the diffraction element. is located
symmetrically around the optical axis and a second radiation window (34)
surrounding   9. A scanning device as claimed in Claim 4, 5, 6 or the
second reflector, the radiation path through   10  7, characterized in that
the diffraction element the mirror objective extending via passage
(39) is a diffraction grating comprising two sub- through the first window
(31), reflection on the    gratings (41, 42) and splitting the diffracted
second reflector (32), reflection on the first re-   beam into two subbeams
[err] and in that flector (33) and passage through the second win-    the
detection system comprises two detector dow (34), at least the second
radiation window   15  pairs (48, 49, 50, 51), a first [err] and a second
(34) has an aspherical surface (35).                sub-beam [err]
co-operating with a first (48,49) and a second detector pair (50, 51),
respectively. 2. Ascanning device as claimed in Claim 1, charac- terized in
thatthe second reflector (32) has an as-  10. Ascanning device as claimed
in Claim 9, charac- pherical surface.                           20
terized in that the sub-gratings (41, 42) have a varying grating period and
in that the grating 3. A scanning device as claimed in Claim 1 or 2 for
strips (44, 45) of the sub-gratings are curved. scanning a
radiation-reflecting information plane (11) in which radiation from the
information plane  11. A scanning device as claimed in Claim 9 or 10,
traverses the mirror objective so as to be focused   25  characterized in
that the grating strips (44) of the on a radiation-sensitive detection
system (60)      one sub-grating (41) have the same main direc- which is
arranged on the same side of the mirror    tion as those (45) of the other
sub-grating (42), in objective (30) as the radiation source (40), char-
that the average grating periods of the sub-grat- acterized in that the
mirror objective comprises a  ings are different and in that the detector
pairs beam-separating element (39) for spatially sepa-   30  (48, 49, 50,
51) are juxtaposed in a direction par- 



rating the beam (20) emitted by the radiation       allel to the bounding
line (43) between the sub- source and the beam (20) reflected from the in-
gratings (41, 42). formation plane and focused by the mirror objec- tive.
12. A scanning device as claimed in Claim 9 or 10, 35      characterized in
that the sub-gratings (41, 42) 4. Ascanning device as claimed in Claim 3,
charac-      have the same average grating period, in that the terized in
that the beam-separating element is a    main directions of the grating
strips (44) of the diffraction element (39).                           one
sub-grating (41) extend at a first angle and those (45) of the other
sub-grating (42) extend at 5. A scanning device as claimed in Claim 4,
charac-   40  a second angle to the bounding line (43) of the terized in
that the diffraction element (39) is re-  two sub-gratings and in that the
detector pairs flective and is arranged on the second reflector     (48,
49, 50, 51) are juxtaposed in a direction (32).
transversely of the direction of the said bounding line (43). 6. A scanning
device as claimed in Claim 4, charac-  45 terized in that the diffraction
element (39) is ra-  13. A scanning device as claimed in any one of the
diation-transparent and is arranged on the first    preceding Claims,
characterized in that the radi- radiation window (31).
ation source (40) is connected to the first radia- tion window (31). 7.
Ascanning device as claimed in Claim 5, charac-  50 terized in that the
transparent body of the mirror  14. A scanning device as claimed in any one
of the objective comprises two parts (36, 37) which are    preceding
Claims, provided with a radiation-sen- arranged against each other, in that
the diffrac-   sitive detection system, characterized in that the tion
element (39) is radiation-transparent and is   radiation-sensitive
detection system (60) is ar- arranged on one of the two facing surfaces of
the   55  ranged on the first radiation window (31) in the ra- two parts
(36, 37).                                 diation path of radiation which
has been reflected from the information plane (11) and which has 8. A
scanning device as claimed in Claim 4, 5, 6 or     traversed the mirror
objective (30). 8    15                  EP 0 373 700 B1                 16
15. A mirror objective characterized in that it is con-  3.
Abtastvorrichtung nach Anspruch 1 oder 2 zum stituted by a transparent body
having a first sur-  Abtasten einerstrahlungreflektierenden Informa- face
at the object side and a second surface at    tionsebene(11), beidervon
derInformationsebe- the image side, said first surface being provided  ne
kommende Strahlung das Splegelobjektiv with a first radiation window (31)
arranged sym-   5  durchquert, urn auf ein strahlungsempfindliches
metrically about the optical axis (AA') of the mir-  Detektionssystem (60)
fokussiert zu werden, das ror objective, and with a first reflector (33)
sur-  auf der gleichen Seite des Spiegelobjektivs (30) rounding said
window, said second surface being    angeordnet ist wie die
Strahlungsquelle (40), da- provided with a second reflector (32) arranged
durch gekennzeichnet, daS das Spiegelobjektiv symmetrically about the
optical axis, and with a   io  ein bundeltrennendes Element (39) zurn
raumli- second radiation window (34) surrounding the       chen Trennen des
von der Strahlungsquelle emit- second reflector., at least the second
radiation   tierten StrahlenbOndels (20) und desan derlnfor- window (34)
has an aspherical surface (35).        mationsebene reflektierten und vom
Spiegelob- jektiv fokusslerten StrahlenbOndels (20) umfatSt. 16. A mirror
objective as claimed in Claim 15, char-  15 acterized in that the second
reflector (32) has an  4. Abtastvorrichtung nach Anspruch 3, dadurch ge-
aspherical surface (35).                           kenrnzeichnet, dal das
bflndeltrennendes Ele- ment ein Beugungselement (39) 1st. 17. An optical
write and/or read apparatus provided with a scanning device as claimed in
any one of  20  5. Abtastvorrichtung nach Anspruch 4, dadurch ge- Claims 1
to 14 or a mirror objective as claimed in  kennzeichnet, dal das
Beugungselement (39) Claim 15 or 16.
reflektierend ist und auf dem zweiten Reflektor (32) angeordnet ist.
Patentansprrlche                              25  6. Abtastvorrichtung nach
Anspruch 4, dadurch ge- kennzeichnet, dal das Beugungselement (39) 1.
Abtastvorrichtung zum optischen Abtasten einer     strahlungsdurchlissig
ist und auf dem ersten 



Informationsebene (11), wobei die Vorrichtung ei-  Strahlungsfenster (31)
angeordnet ist. no Strahlungsquelle (40) zur Lieferung eines Ab-
taststrahlenbUndels (20) sowie ein Spiegelobjek-  30  7. Abtastvorrichtung
nach Anspruch 5, dadurch go- tiv (30) zum Fokussieren des
Abtaststrahlenbuln-   kennzeichnet, daB der durchsichtige Korper des dels
zu einem Abtastfleck (21) in der Informati-   Spiegelobjektivs zwel
oinandergogenaberange- onsebene enthilt, dadurch gekennzeichnet, dal
ordnete Teile (36, 37) umfaSt und dalB das Bou- das Spiegelobjektiv ein
durchsichtiger Korper ist,  gungselement (39) strahlungsdurchlissig ist und
der elne der Strahlungsquelle zugewandte erste  35  auf elner der beiden
elnander zugewandten Fla- Oberflache und eine von der Strahlungsquelle
chen der beiden Teile (36, 37) angeordnet ist. abgewandte zweite Oberflache
hat, wobei die genanntb erste Oberflache ein symmetrisch urn   8.
Abtastvorrichtung nach Anspruch 4, 5, 6, oder 7, die optischeAchse (AA,)
des Spiegelobjektivs lie-  dadurch gekennzeichnet, dal des Beugungsele-
gendes erstes Strahlungsfenster (31) hat und ei-  40  ment ein
Astigmatismus einbringendes Element nen des genannte Fenster umgebenden
ersten         (70) ist und daB das strahlungsempfindliche De- Reflektor
(33), die genannte zweite Oberflache     tektionssystem (80) vier
Detektoren umfallt (81, einen symmetrisch urn die optische Achse liegen-
82,83,84), die in vierverschiedenen Quadranten den zweiten Reflektor (32)
hat und ein den zwei-   urn den Hauptstrahl des von dem Beugungsele- ton
Reflektor umgebendes zweites Strahlungs-  45   mentgebeugten
Strahlenbrlndels (20'1) angeord- fenster (34), wobei der Strahlungsweg
durch das    net sind. Spiegelobjektiv Ober den Durchgang durch das erste
Fenster (31), Reflexion am zweiten Reflek-  9. Abtastvorrichtung nach
Anspruch 4, 5, 6, oder 7, tor (32), Reflexion am ersten Reflektor (33) und
dadurch gekennzeichnet, daB das Beugungsele- Durchgang durch das zweite
Fenster (34) ver-  50   ment (39) ein Bougungsgitter mit zwei Teilgittern
lauft, und daR mindestens das zweite Strah-        (41, 42) ist, das das
gebeugte StrahlenbOndel in lungsfenster (34) eine aspharische Oberfliche
zwei TeilbOndel (20'., 201b) aufteilt, und daB des (35) hat.
Detektionssystem zwei Detektorpaare (48, 49, 50, 51) umfaSt, wobei ein
erstes (20',) bzw. sin 2. Abtastvorrichtung nach Anspruch 1, dadurch ge-
55  zweites (20'b) TeilbOndel mit einem ersten (48, kennzeichnet, daM
derzweite Reflektor (32) eine    49) bzw. zweiten (50, 51) Detektorpaar
zusam- aspharische Oberfliche hat.                        menwirkt. 9    17
EP 0 373 700 B1                 18    1!11111111111 liii !   ! 10.
Abtastvorrichtung nach Anspruch 9, dadurch ge-  16. Spiegelobjektiv nach
Anspruch 15, dadurch ge- kennzeichnet, dal die Teilgitter (41, 42) eine
sich  kennzeichnet, dao der zwelte Reflektor (32) eine andernde
Gitterperiode haben und daP die Git-      aspharische OberflAche (35) hat
terstreifen (44, 45) der Teilgitter gekrummt sind. 5   17. Optisches
Schrelb- undloder Lesegerit mit einer 11. Abtastvorrichtung nach Anspruch 9
oder 10, da-    Abtasteinrichtung nach elnem der Ansprflche I durch
gekennzeichnet, dal die Gitterstreifen       bis 14 odereinem
Spiegelobjektiv nach Anspruch (44) des einen Teilgitters (41) die gleiche
Haupt-  15 oder 18. richtung haben wie die (45) des anderen Teilgit- ters
(42), daM die mittleren Gitterperioden der  1o Teilgitter unterschiedlich
sind und daM die Detek-  Revendlcatlons torpaaro (48, 49, 50, 51) in einer
parallel zur Grenzlinie (43) zwischen den Teilgittern (41, 42)  1.
Dispositif de balayage pour balayer optiquement liegenden Richtung
nebeneinander liegen.           une surface d'information (11), ledit
dispositif 15      comporte une source de rayonnement (40) four- 12.
Abtastvorrichtung nach Anspruch 9 oder 10, da-     nissant un faisceau de
balayage (20) et un objeo- durch gekennzeichnet, daa die Teilgitter (41,
42)  tif A miroir (30) pour focaliser le faisceau de ba- die gleiche
mittlere Gitterperiode haben, daB die  layage sur un spot de balayage (21)
dans la sur- Hauptrichtungen der Gitterstreifen (44) des ei-    face
d'information, caract6rise en ce que l'objec- nen Teilgitters (41) einen
ersten Winkel und die  20  tif A miroir est un corps transparent pr~sentant
(45) des anderen Teilgitters (42) einen zweiten    une premiere surface
situee vis-a-vis de la sour- Winkel mit der Grenziinie (43) zwischen den
bei-   ce de rayonnement et une deuxibmesurface 6loi- den Teilgittern
bilden und daB die Detektorpaare   gn6e de la source de rayonnement, ladite
premis- (48,49, 50, 51) in einer quer zur Richtung dieser  re surface
comportant une premibre fenetre de 



Grenzlinie (43) liegenden Richtung nebeneinan-  25  rayonnement (31) situ6e
sym6triquement autour derliegen.                                         de
l'axe optique (A') de l'objectif A miroir et comportant un premier
r6flecteur (33) entourant 13. Abtastvorrichtung nach einem der vorhergehen-
ladite fenetre, ladite deuxiAme surface compor- den AnsprOche, dadurch
gekennzeichnet, daB         tant un deuxieme r6flecteur (32) situe symetri-
die Strahlungsquelle (40) mit dem ersten Strah-  30  quement autour do
l'axe optique et une deuxieme lungsfenster (31) verbunden ist.
fenetre de rayon nement (34) entourant le deuxis- me reflecteur, le trajet
de rayonnement A travers 14. Abtastvonrichtung nach einem der vorhergehen-
I'objectif A miroirs'etendant par un passage A tra- den Ansprrlche, die mit
einem strahlungsemp-       vers la premibre fenetre (31), par reflechisse-
findlichen Detektionssystem versehen ist, da-  35  ment sur le deuxisme
reflecteur (32), par refle- durch gekennzeichnet, daB das strahlungsemp-
chissement sur le premier rhflecteur (33) et par findliche Detektionssystem
(60) auf dem ersten     un passage a travers la deuxisme fenltre (34), et
Strahlungsfenster (31) in dem Strahlungsweg        en ce qu'au moins la
deuxisme fenstre de rayon- von Strahlung angeordnet ist, die an der
lnforma-  nement (34) presente une surface aspherique tionsebene (11)
reflektiert worden ist und das  40  (35). Spiegelobjektiv (30) durchquert
hat. 2. Dispositif de balayage selon la revendlcation 1, 15.
Spiegelobjektiv, dadurch gekennzeichnet, daB       caractris en ce que le
deuxime rflecteur (32) es von einem durchsichtigen K6rper mit einer or-
presente une surface aspherique. sten Oberfliche an der Objektseite und
einer  45 zweiten Oberfiache an der Bildseite gebildet    3. Dispositif de
balayage solon la revendication I wird, wobel die genannte erste
Oberfilache mit ei-  ou 2 pour balayer une surface d'information rhfl6- nom
symmetrisch um die optische Achse (AA')        chissant le rayonnsment
(11), dans lequel le des Spiegelobjektivs liegenden ersten Strah-
rayonnement provenant do la surface d'informa- lungafenster (31) versehen
ist und einem das ge-  5u  tion traverse l'objectif A miroirde fagon A Mtr
fo- nannte Fenster umgebenden ersten Reflektor         calise sur un
systeme do ditection sensible au (33), die genannte zweite OberflAche mit
einem     rayonnement (60) disposs du meme cots do l'ob- symmetrisch um die
optische Achse liegenden        jectif A miroir (30) quo la source de
rayonnement zweiten Reflektor (32) versehen ist und einem      (40),
caracteriss en ce que l'objectif a miroir den zweiten Reflektor umgebenden
zweiten  55       comporte un 6lement ssparatour de faisceau (39)
Strahlungsfenster (34), und daB mindestens das     pour separer
spatialement le faisceau (20) smis zweite Strahlungsfenster (34) eine
asphirische     par la source de rayonnement at le faiaoeau (20) Oberfliche
(35) hat.                               reflechi A partir de la surface
d'information et fo- 10    19                  EP 0 373 700 B1
20    I       IL MIIIl  IlII1 II 1)1 calise par l'objectif a miroir.
(45) de I'autre sous-reseau (42), on ce que les pe- riodes de raseau
moyennes des sous-rhseaux 4. Dispositif de balayage selon la revendication
3,   sont differentes et en co quo les palres de dec- caracterise en ca quo
I'blement separateur de      teums (48,49, 50, 51) sontjuxtaposaes dane une
faisceau est un eiement de diffraction (39).  5    direction s'etendant
parallelement A la ligne de separation (43) entre lesa sous-reseaux (41,
42). S. Dispositif de balayage solon la revendication 4, caracteris en ca
quo l'element de diffraction   12. Dispositif de balayage solon la
revendication 9 (39) est reflhchissant et qu'il est disposa sur le  ou 10,
caracterise an ca qua lesa sous-raseaux deuxieme reflecteur (32).
10      (41, 42) prosentont la mime perlode ds rhseau moyenne, en ca qu
lesa directions principales 6. Dispositif de balayage solon la
revendication 4,    des bandes de roseau (44) de 'un (41) des deux
caracterise en ca quo I'element de diffraction     sous-reseaux s'hendent
sous un premier angle (39) est transparent au rayonnement et qu'il est   et
celles (45) de l'autre sous-raseau (42) saten- disposh sur la premiere
fenitre de rayonnement  f5  dent sous un deuxieme angle vers la igne de se-
(31).                                              paration (43) des deux
sous-rhseaux, et en ca quo les palres de dhtecteurs (48,49,50,51) sont 7.
Dispositif de balayage solon la revendication 5,   juxtaposees dans une
direction s'etendant trans- caracterise en ca quo le corps transparent de
versalement A la direction de laditb ligne de se- l'objectif A miroir
comporto deux parties (36, 37)  20  paration (43). 



disposhes I'une contro I'autre, on co quo l'ele-
mentdediffraction(39)esttransparentaurayon-     13. Dispositif de balayage
salon l'une quelconque nement et qu'il est dispose sur I'une des deux
des revendications precedentes, caracterise en surfaces situees vis-A-vis
des deux parties (36,   ca quo la source de rayonnement (40) est relie 37).
25      A la premiere fenftre de rayonnement (31). 8. Disposiltif de
balayage solon la revendication 4,  14. Dispositif de balayage salon i'une
quolconque 5, 6 ou 7, caracterise en ca quo l'element de dif-  des
revendications precedentes, muni d'un sys- fraction est un element (70)
introduisant de l'as-  tbme de dhtection sensible au rayonnement, ca-
tigmatisme et en ca quo le systeme de dteoction   3o  racterise en ca qua
le systeme de detection sen- sensible au rayonnement (80) comporte quatre
sible au rayonnement (60) est dispose sur la pro- dhtectsurs (81, 82,83 et
84) qui sontdisposes on   mibrefenetre de rayonnement(31) situhe dane Is
quatre quadrants differents autourdu rayon prin-   trajet de rayonnement du
rayonnement qui a 6th cipal du faisceau (20'1) diffracte par l'element de
reflechi A partirde la surface d'information (11) et diffraction.
3S      qui a traverse l'objectif A miroir (30). 9. Dispositif de balayage
solon la revendication 4,  15. Objectif A miroir, caract6rise en ce qu'il
est cons- 5, 6 ou 7, caracterise en co quo lhlhment de dif-  titue d'un
corps transparent presentant une pre- fraction (39) est un roseau de
diffraction compor-  miere surface situ6e du cote d'objet et une tantdeux
sous-reseaux (41,42) et divisant le fals-  40  deuxieme surface aituhe du
cot6 d'image, laditb ceau de balayage diffracte en deux sous-
premibre surface comportant une premibre feni- faisceaux (20'a, 20'b) et en
co qua le systeme de  tre de rayonnement (31) dispos6e sym6trique-
detection comporto deux paires de dteocteurs       ment autour de l'axe
optique (M') de l'objectif A (48,49, 50,51), un premier (20'.) et un
deuxibme   miroir, et un premier r6flecteur (33) entourant la-
sous-faisceau (20'b) cooperant avec une premie-  45  dito fenetre, ladite
deuxilme surface comportant re (48, 49) respectivement une deuxibme paire
un douxieme r6flectur (32) dispos6 sym6trique- de d6toctours (50, 51).
ment autourde l'axe optique, et une deuxiemefe- netre de rayonnement (34)
entourant Is dauxil- 10. Dispositif de balayage solon la revendication 9,
me reflectbur, au moins la deuxilme fenetre de caract6rise en co quo les
sous-reseaux (41, 42)  5o  rayonnement (34) pr6sento une surface asph6ri-
presentent une periode de reseau variable et en    qua (35). ca quo les
bandes de reseau (44, 45) des sous- reseaux sont courbaes.
16. Objectif A miroir salon la revendication 15, carao- terise an co quo le
deuxieme reflecteur (32) pr6- 11. Dispositif de balayage salon la
revendication 9   55  sente une surface asph6rique (35). ou 10, caracterise
en ca quo les bandes de re- seau (44) de I'un (41) des deuxsous-reseaux
pre-  17. Appareil d'enregistrement et/ou de lecture opti- sentbnt la meme
direction principalo quo celles    quo muni d'un dispositif de balayage
solon i'une 11    21                   EP 0 373 700 BI                   22
!    l       111    1111 quelconque des revendications 1 a 14 ou d'un ob-
jectif A miroir selon la revendication 15 ou 18. 5 10 20 25 30 35 40 45 50
55 12    


