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MULTI BEAM TRACK SYSTEM AND METHOD FOR
AN OPTICAL MEMORY

The present invention relates to a multi beam track system
and to a method for regaining information of an optical
memory, for example by reflection of the multi light beam
from an optical memory disk.

For storing and retrieving vast amounts of a digital data so-
called optical disks are used which can be in a form of read
only memory like e.g. CD ROM or digital video disc (DVD), or
an erasable, rewritable optical disk. Usually such disks
comprise a plurality of circular tracks, on which the digital
information is stored. A laser beam is directed onto such
track and the digital information is retrieved from the _
outgoing beam which is usually reflected from the surface of
the optical disk. In order to enhance the access to the
stored digital data it is either possible to increase the
linear velocity of the disk or to use a multi track system,
which means that a plurality of tracks is read simultaneously
by a plurality of light beams.

The known systems show the following disadvantages:

If the linear velocity of the disk get higher the jitter
becomes worse (signal-to-noise ratio (S/N) deteriorate) and
the focussing and tracking servo becomes difficult and
complicated. On the other hand, in multi track system using a
plurality of light beams, it is difficult to separate the
reflected (or transmitted) outgoing plurality of light beams.
For this reason the cross taIk,bécomes worse.

It is therefore an object ‘of the present invention to provide
a multi beam track system and method for, retrieving
information of an, optical memory wherein it is possible to
sufficiently separate the outgoing information carrying beams
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beans. This object is solved by the subject matter according to
claim 1 and 14.

The multi beam track system for an optical memory according
to the invention comprises a multi beam generating means for
generating a plurality of light beams, a separating means for
separating the outgoing information carrying beams and
detection means for detecting the outgoing beams.

Neighboring light beams can differ e.g. by different
polarizations and/or different wavelengths. Therefore, it is
possible to use a separating system for the outgoing
information carrying beams, which separates these beams
according to their polarization and/or to their wavelength.
This separating means can for example refract the beams
according to the polarization and/or to the wavelength.
Further separating means which depend on other principlés
like birefringence are possible.

Usually, a linear polarization of the light beams which will
in most appliances be laser beams, will be used, where the
polarization of neighboring beams will be different by 90°,
i.e. neighboring beams will be perpendicularly linear
polarized.

It is further possible that the degree of polarization
changes from one beam to the neighboring beam by a fixed
amount dphi different from 90°.

Furthermore, the light beams could be circularily polarized,
so that from two neighboring beams one has a right and the
other a left hand circular polarization.

Such a plurality of laser beams is usually genérated by a

laser diode array arranged in a row. S .

THIS SHEET HAS BEEN \ K
REPLACED - 1§ "~
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different polarization of neighboring beams it is possible to
spacially separate the reflected beams. For example with the
usage of=peipendicu1ar polarized beams the use of a
polarizing beamsplitter separates the outgoing beams into two
rows of beams, which are spacially arranged perpendicular to
each other. The reason for that is that one polarization gets
reflected at the beamsplitter's oblique plane while the other
polarization passes the beamsplitter in the incident
direction. Therefore an overlap of neighboring beams on the
respective detection surface does not occur, which avoids
cross talk between neighboring channels.

Another possibility to separate the different polarizations
is the use of birefringence or optical anisotropy, especially
the use of a birefringent prism crystal, where the amouit of
refraction depends on the polarization. Therefore optical
anisotropy can in principle be used in the case where the
polarization of neighboring beams changes by an angle dphi,
for example 45°.

Well known means, like filters, can be used for a separation
in different wavelengths.
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Further, the method according to the invention for reading an
optical memory means by a multi beam track system comprises
the following steps:

- generating a plurality of light beams, preferable in
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row, wherein neighboring light beams have a different
polarity, '

- directing said plurality of light beams on the optical
memory means,

- separating the reflected beams with a poiarization
dependent separating means, and

- detecting the outgoing information carrying beams with a
detection means.

Further preferred embodiments of the invention are given in
the subclaims. '

Preferred embodiments of the invention are described in the
following figures, in which

Fig. 1 shows the principles of a multi track optical
memory system; '

Fig. 2 shows an example of a laser diode array;

Fig. 3 shows the overlap of the reflected beams on a
detector without the separation according to their
polarization,

Fig. 4 shows one embodiment of the invention using linear

polarized light beams and a polarizing
beamsplitter; and

Fig. 5 shows a further embodiment of the invention using
birefringend prism crystal.

Fig. 1 includes the figs 1la and 1b.

Fig. la shows a concentrical disk 1 with a multiplicity of
concentrical tracks 2. These tracks are read in an area 3 of
the optical disk 1 by a plurality of light beams (not shown).

THIS SHEET HAS BEEH
REPLACED




The multi beamtrack systemfor an optical nenory accor |n to the
i nvention BPAMISTses a nmulti beam generating neans for W%ﬂl{eplaced

plurality of light beanms, a separating means for separatl

i nformati on carrying beams and detection5means for det ectli

beans. Nei ghboring light beans can differ e.g. by different polarlza I ons
and/or different wavel engths. Therefore, it is possible to use a separating
system for the outgoing information carrying beans, mhich separates these

b hei | d/ h ngth.. Thi
epar at | o 1BanaC ARORB 2B SHGPESPE: VAR Phe tBBaE e Jobd 5 E5°Fhd Soe

pol ari zat i adsandigr. ug)nhuhngeethggthacEsr2hameschammtasgbmamgspwhadﬂel
depend on gtber, 87 LAGkRLES phirERall eirheaecRes e RYS Y Bi& 1) are

irradiated by laser light spots (41 - 4pn) of the plurality

of light beams, respectively. As can be seen in Fig. 1b the
spots 4] - 4p of the plurality of beams consisting of n
laser beams are arranged in a straight line, which is oblique
to the direction of the tracks 29 - 2p+]1. The full drawn
dots (i.e. those with odd indices) have in this example a
vertical polarization, while those dotted spots (grey scaled
with the even indices) have in. this example a horizontal
linear polarization.

It is possible that the polarization does not necessarily
differ by 90°, but that it differs by an angle of 45°, which
means that the polarization changes from each dot to the next
one by an angle of 45°. Further, it is possible that for .
example the spots with the odd indices are right handed
circular polarized and those with the even indices are ieft
handed circular polarized.

It is usual that the row line 5 connecting the spots is
inclined relative to the radius 6 of the disk so that the
light spots 4] to 4p on the tracks 2] - 2p does not overlap.

Fig. 2 shows a laser diode array 7, which can be used in a
multi track system. This laser diode array 7 consists of a
plurality of laser diodes 71 - 7p, which are arranged in a
straight row. The laser diode array 7 used in this invention
consists of n small laser diodes with alﬁernating linear
polarity where n is a natural number.

Fig. 3 shows the overlap 8 of spots 9] to 9 of the
respective laser beams on a detector array. Because of the
reflection of the laser beams on the tracks of an optical
disk the size of _spots change so that on a detector array the
spots 91 to 9pnof the various light beams tend to overlap
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would not occur, if either the beam spots would be better
separated or, for example, every second beam spot would be
sent to another spacial position.

Fig. 4 shows the first embodiment to the multi beam
separating system. Laser beam spots 4] to 4p are incident on
tracks 2] - 2pn of an optical disk 1. The laser beams
corresponding to the spots 4] - 4p are alternating their
linear polarization by 90°. The beams reflected by the
optical disk are collimated by a lens 10 and directed onto a
polarizing beamsplitter 11 which has the property that those
beams with vertical linear polarity (i.e. those with odd
indices) are reflected on the 45° plane 12 of the
beamsplitter while those beams with vertical polarization
(i.e. those with even indices) are transmitted through the
beamsplitting plane 12. As a result two rows of information
carrying spots 91 to 9.1 (i.e. those with the odd indiges)
and 99 to 95 (those with the even indices) are achievedl
which are separated in space. Therefore, it is possible to
direct the row with the spots of horizontal polarization to .
one detector array, while the row with the respectiVe
vertical polarization is directed to another detector array.

Fig. 5 shows a second embodiment of a multi beam separating
gystem.- Like in fig. 4 the plurality of laser beams with
differing polarizations 4] - 4pn is directed to respective
tracks 21 - 2n on a disk 1. The reflected beam is collimated
by a lens 10 and directed onto a birefringent prism crystal,
where the reflection angle of the differént polarizations is
a function of birefringence of the crystal. These
birefringence leads to a spacial separation of the row of
beams into two separated rows 91 to 9p-1 and 93 to 9p
according to the polarization of the laser beams. Because in
each row every second spot is missing no cross talk occurs
between neighboring tracks. The information is detected by
two separate rows of detector arrays (not shown). .
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CLAIMS

1. Multi beam track system for an optical memory (1)
comprising _

a multi beam generating means for generating a plurality
of light beams for reading information stored in the optical
memory (1), and

a detecting means for detecting the outgoing information
carrying beams,

further comprising

a separating means (12, 13) for separating the outgoing
information carrying beams

wherein neighboring light beams have a different
polarity and/or wavélength.

2. Multi beam track system according to claim 1, wherein
the beams are linearily polarized.

3. Multi beam track system according to claim 2, wherein
the polarization of neighboring beams differ by an angle
of dphi.

4, Multi beam track system according to claim 3, wherein
the polarization angle of neighboring beams differ by 90°.

5. Multi beam track system according to claim 1, wherein
the light beams are circularily polarized.

6. Multi beam track system according to any one of the
preceding claims, wherein the light beams are laser beams.

7. Multi beam track system according to claim 6, wherein
the plurality of laser beams is generated by a laser diode
array (7).
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9. Multi beam track system according to claim 8, wherein
the separation means (12, 13) spacially separates the
information carrying beams.

10. Multi beam track system according to claim 9, wherein
the separation means (12, 13) include a polarizing
beamgplitter (12).

11. Multi beam track system according to claim 9, wherein the
separation means (12, 13) include a birefingent means (13).

12. Multi beam track system according to claim 11, wherein
the birefringent means (13) is a birefringent prism crystal
(13).

13. Multi beam track system according to any preceding
claims, wherein the information carrying beams are reflected
from a surface of an optical memory disk (1).

14. Method for regaining information stored in an optical
memory means (1) using a multi beam track system, comprising
the steps of:

generating a plurality of light beams, wherein
neighboring light beams have different polarity and/or
wavelength;

directing the plurallty of light beams onto the optical
memory means (1);

separating the outgoing, information carrying light
beams according to their polarization and/or wavelength by a
separating means (12, 13), and '

detecting the separated outgoing beams by a detection
means.
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15. Method according to claim 14, wherein said light beams
are arranged in a row.

16. Method according to claim 14 or 15, wherein said light
beams are laser beams.

17. Method according to any one of claims 14 to 16, wherein
the polarity of said neighboring laser beams differ by an
angle dphi.

18. Method according to claim 17, wherein the angle dphi is
90°.

19. Method according to claim 14, wherein said light beams
are circularily polarized.

20. Method according to any one of claims 14 to 19, wherein
the information carrylng out901ng laser beams are spac1ally
separated. ’

21. Method according to claim 20, wherein said separating
means is formed by a polarizing beamsplitter (12).

22. Method according to claim 20 wherein said separating
means is formed by a birefringent means (13).

23. Method according to claim 22 wherein the birefringent
means (13) is a birefringent prism crystal (13).

24. Method according to any one of claims 14 to 23, wherein
said plurality of laser beams is reflected from the surface
of an optical memory disk (1).
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FurtHer, the nethod according to the invention for reading an opti cal
menory medh¥/B§Ta nulti beam track system conprises t foll owing steps:
generating a plurality of light beans, preferable in r ow, er
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plurality of Iight beanms on the optical nmenory neans, *d he
refl ected beans with a polarization dependent separati -
detecting the outgoing information carrying beans with a ans.

Furt her preferred enbodi nents of theAbg%ﬁghkpn are given in

MULTI BEAM TRACK SYSTEM AND METHOD FOR AN OPTICAL MEMORY

A multi beam track system and method is used for the
retrieving of information stored in optical memories like
optical disks. The information carryving beams reflected on
the surface of such a optical disk results in spots on the
surface of a detector array. Because these beams are very
close to each other, the resulting spots tend to overlap so
that cross talk conditions between neighboring channels
occur. As result the S/N ratio becomes worse. According to
the present invention a plurality of laser beams arranged in
a row is used, where the laser beams are linear polarized and
the polarization of neighboring beams differ by 902, i.e. -
neighboring laser beams have perpendicular linear
polarization. After reflection on the surface of the opEical
disk the row of reflected laser beams is separated into two
rows by an separating means which is polarization dependent
so that beams are separated in space according to the '
polarization. Such a separator can be a polarizing
beamsplitter or a birefringent prism crystal. As a result two
spacially separated rows of laser beams are achieved, which
can be detected by two separate detectors. As result no
overlap between neighboring spots occurs on the surface of
the detectors, resulting in the elimination of crosstalk.

Fig. 4
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Fig. 4 shows one enbodi nent of the invention using |imea

pol BB1 &@$ T i ght beans and a pol ari.zi ng beafBPSHel bl Bee@B S pced 9 °
shows a further enbodi nent of the invention using hai%end
prismcrystal. Fig. 1 includes thesfigs la and Ib. Jmmm Jm a
concentrical disk 1 with a nultiplicity of concentri I\lllhese
tracks are read in an area 3 of the optical disk 1 by a plurality of |ight
beans (not shown). :
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Fi g. bQHZBﬁgi an enl arged view of the area 3 to be read--{-see also fig. ,
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where 't ks 2 are shown as being parallel for ex ag tg B S%f
These tracks (20 - 2[err]) are irradiated by |aser SeYei e

4[err]) of the plurality of |ight beanﬁ respectlvely

Fig. I|b the spots 4[err] - 4[err] of t é plurality of g of n

| aser beans are arranged in a straight line, which is oblique to the
direction of the tracks 20 - 2[err]. The full drawn dots (i.e. those with
odd indices) have in this exanple a vertical polarization, while those
dotted spots (grey scaI%q .
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Wi'th the even-indices) have in this exanple a horizontal |inear _
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;Flg 2 shows ‘a | aser diode array 7, which can be used in a nul?’ @fagg
system This |aser diode array 7 conS|sts of a plurality of Iaser dlode
7[err] - 7[err], which are arranged in a straight row. The | aser diode
array 7 used in this invention consistg.-of n small |aser dig '
alternating linear polarity where n is a natural nunber.
overlap 8 of spots 9[err] to 9[err] of the respective |ase
detector array. Because of the reflection of the | aser bea n%b
of an Optical disk the size of ots change so_that on a dagtqct

spots 9lerr] to OMWETIBEANET CKJS ANDMETHOPF
AN OPTICAL MEMORY

The present invention relates to a multi beam track system
and to a method for regaining information of an optical |
memory, for example by reflection of the multi light beam
from an optical memory disk.

For storing and retrieving vast amounts of a digital data so-
called optical disks are used which can be in a form of read
only memory like e.g. CD ROM or digital video disc (DVD), or
an erasable, rewritable optical disk. Usually such disks
comprise a plurality of circular tracks, on which the digital
information is stored. A lader beam is directed onto such
track and the digital 1nformat10n 1s retrieved from the
outgoing beam which is usuallyvreﬁlected from the surface of
the optical disk. In order to éhhance the access to the
stored digital data it is either possible to increase the
linear velocity of the disk or to use a multi track system,
which means that a plurality of tracks is read simultaneously
by a plurality of light beams. '

The known systems show the following disadvantages:

If the linear velocity of the disk get higher the jitter
becomes worse (signal-to-noise ratio (S/N) deteriorate) and
the focussing and tracking servo becomes difficult and
complicated. On the other hand, in multi track system using a
plurality of light beams, it is difficult to separate the
reflected (or transmitted) outgoing plurality of light beams.
For this reason the cross talk becomes worse.

It is therefore an object of the present invention to provide
a multi beam track system and method for retrieving
information of an optical memory wherein it is possible to
sufficiently séparate the outgoing information carrying beams



-6 - with overlap areas 8. This leads to an undesired cross talk and a
decrease in the S/IN ratio. These disturbance problens would not occur, if
ei ther the beam spots would be better separated or, for exanple, e

second beam spot woul d be sent to anoth&r spacial positi '%§§£§E§§N4 Siieils
the first enbodinment to the nulti beam separating system) L S

4[err] to 4[err] are incident on tracks 2[err] - 2[err] of pn %E%%%kagi Kk
1. The | agtd H5aPoid cross talk between neighboring chan els o
tracks.

This object is solved by the subject matter according to
claim 1 and 14. '

The multi beam track system for an optical memory according
to the invention comprises a multi beam generating means for .
generating a plurality of light beams, a separating means for
separating the outgoing information carrying beams and
detection means for detecting the outgoing beams.

Neighboring light beams can differ e.g. by different .
polarizations and/or different wavelengths. Therefore, it is
possible to use a separating system for the outgoing
information carrying beams, which separates these beams
according to their polarization and/or to their wavelength.
This separating means can for example refract the beams
according to the polarization and/or to the wavelength.
Further separating means which depend on other principles
like birefringence are possible.

Usually, a linear polarization of the light beams which will
in most appliances be laser beams, will be used, where the
polarization of neighboring beams will be different by 90°,
i.e. neighboring beams will be perpendicularly linear
polarized. )

It is further possible that the degree of polarization
changes from one beam to the neighboring beam by a fixed
amount dphi different from 90°.

Furthermore, the light beams could be circularily polarized,
so that from two neighboring beams one has a right and the
other a left hand circular polarization.

Such a plurality of laser beams is usually generated by a
laser diode array arranged in a row.



coriresponding to the spots 4[err] - 4[err] are alternating their |inear
*polarization by 90[err]. The beans reflected by the optical di
collimated by a lens 10 and directed onto a polarizing bgags

il petarity ]
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result two rows of information carrying spots 9[err] to 9
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different polarization of neighboring beams it is possible to
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spacially separate the reflected beams. For example with the
usage of perpendicular polarized beams the use of a
polarizing beamsplitter separates the outgoing beams into two
rows of beams, which are spacially arranged perpendicular to
each other. The reasoh for that is that one polarization gets
reflected at the beamsplitter's oblique plane while the other
polarization passes the beamsplitter in the incident
direction. Therefore an overlap of neighboring beams on the
respective detection surface does not occur, which avoids
cross talk between neighboring channels.

Another possibility to separate the different polarizations
is the use of birefringence or optical anisotropy, especially
the use of a birefringent prism crystal, where the amount of
refraction depends on the polarization. Therefore optical
anisotropy can in principle be used in the case where the
polarization of neighboring beams changes by an angle dphi,
for example 45°.

Well known means, like filters, can be used for a separation
in different wavelengths.



;Figf 5 shows a second enbodi nent of a multi beam separating system Like in
fig. 4 the plurality of |laser beanms with differing polarizations 4[err] -
4[err] is directed to respective tracks 2[err] - 2[err] on: g di:
reflected beamis collimted by a lens40 and directed o tﬁﬁm%hi@ Tt
prismcrystal, where the reflection arigle of the different jpolarizations
a function of birefringence of the crystal. These birefrijndenge FERAS9T 0| a
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9[err] and 9-err] to 9[err] according to.the polarization o ~raser
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row, wherein neighboring light beams have a different
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polarity, ‘

- directing said plurality of light beams on the opticél
memory means,

- separating the reflected beams with a polarization
dependent separating means, and

- detecting the outgoing information carrying beams with a
detection means.

Further preferred embodiments of the invention are given in
the subclaims. ' |
Preferred embodiments of the invention are described in the
following figures, in which

Fig. 1 shows the principles of a multi track optical
memory system;

Fig. 2 shows an example of a laser diode array;

Fig. 3 shows the overlap of the reflected beams on a
detector without the separation according to their
polarization,

Fig. 4 shows one embodiment of the invention using linear

polarized light beams and a polarizing
beamsplitter; and

Fig. 5 shows a further embodiment of the invention using
birefringend prism crystal.

Fig. 1 includes the figs 1a and 1b.

Fig. la shows a concentrical disk 1 with a multiplicity of
concentrical tracks 2. These tracks are read in an area 3 of
the optical disk 1 by a plurality of light beams (not shown).



-7 CLAI M5 1. Milti beamtrack system

for an optical nenory (1) conprising a mul ti beam generati ng-reans—for
generating a plurality of |ight beans for reading |nfornnthn;snwﬁad:rﬁ_fha
optical nmenory (1), and a detectin§-neans for detectli pg—tire—outrgoin
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Figi 1b shows an enlarged view of the area 3 to|be read (gee |
also fig. la), where the tracks 2 are shown as being parallel

for explanation purpuses. These tracks (20 - 2p+1) are
irradiated by laser light spots (4] - 4p) of the plurality

of light beams, respectively. As can be seen in Fig. 1b the
spots 4] - 4p of the plurality of beams consisting of n -
laser beams are arranged in a straight line, which is oblique
to the direction of the tracks 20 - 2pn+]1. The full drawn
dots (i.e. those with odd indices) have in this example a
vertical polarization, while those dotted spots (grey scaled
with the even indices) have in this example a horizontal
linear polarization.

It is possible that the polarization does not necessarily
differ by 90°, but that it differs by an angle of 45°, which
means that the polarization changes from each dot to the next
one by an angle of 45°. Further, it is possible that for
example the spots with the odd indices are right handed
circular polarized and those with the even 1nd1ces are left
handed circular polarized.

It is usual that the row line 5 connecting the spots is
inclined relative to the radius 6 of the disk so that the
light spots 4] to 4p on the tracks 2] - 2p does not overlap

Fig. 2 shows a laser diode array 7, which can be used in a
multi track system. This laser diode array 7 consists of a
pPlurality of laser diodes 7] - 7pn, which are arranged in a

. straight row. The laser diode array 7 used in this invention
consists of n small laser diodes with alternating linear
polarity where n is a natural number.

Fig. 3 shows-the overlap 8 of spots 93 to 9n'of the -
respective laser beams on a detector array. Because of the
reflection of the lase{ beams on the tracks of an optical
disk the size of spots change so that on a detector array the
spots 9] to 9pof the various light beams tend to overlap



carryi ng beans, further conprising a separating neans (12, 13)
for separating the outgoing information carrying beans wherein,

nei ghboring |ight beans have a different polarity and/or qi@@ggmgmgﬁ BHEET
Multi beamtrack systemaccording to ct@irm 1, wherein the bka BT
linearily polarized. 3. Milti beamtrack system accordin o cl % 529
wherein the pol arization of neighboring beans differ by an hnjl 29 ﬁ) ?

with overlap areas 8. This leads to an undesired cfo

and a decrease in the S/N ratio. These disturbance|problems
would not occur, if either the beam spots would be better
gseparated or, for example, every second beam spot would be
sent to another spacial position.

Fig. 4 shows the first embodiment to the multi beam
separating system. Laser beam spots 4] to 4p are incident on
tracks 2] - 2pn of an optical disk 1. The laser beams
corresponding to the spots 4] - 4p are alternating their
linear polarization by 90°. The beams reflected by the
optical disk are collimated by a lens 10 and directed onto a
polatizing beamsplitter 11 which has the property that those
beams with vertical linear polarity (i.e. those with odd
ihdices) are reflected on the 45° plane 12 of the
beamsplitter while those beams with vertical polarization
(i.e. those with even indices) are transmitted through the
beamsplitting plane 12. As a result two rows of information
carrying spots 91 to 9.1 (i.e. those with the odd indices)
and 92 to 95 (those with the even indices) are achieved,
which are separated in space. Therefore, it is possible to
direct the row with the spots of horizontal polarization to
one detector array, while the row with the respective
vertical polarization is directed to another detector array.

Fig. 5 shows a second embodiment of a multi beam separating
system. Like in fig. 4 the plurality of laser beams with
differing polarizations 4] - 4p is directed to respective
tracks 21 - 2p on a disk 1. The reflected beam is collimated
by a lens 10 and directed onto a birefringent prism crystal,
where the reflection angle of the different polarizations is
a function of birefringence of the crystal. These
birefringence leads to a spacial separation of the row of
beams into two separated rows 9] to 9p-1 and 92 to 9p--
according to the polarization of the laser beams. Because in
each row every second spot is missing no cross talk occurs
between neighboring tracks. The information is detected by 1
two separate rows of detector arrays (not shown). |



4. "Ml ti

‘angl e of

according to claim1l, wherein the |ight beans are circul
6. Milti beamtrack system accordi ng-ta any one of the

beam track system according to claim3, wherein the polarization

nei ghboring beanms differ by 90[err].: 5. Miltj

rREWf@ %gﬁ

cedlng cl ai ms
wher ei n-the—t+ight—beams—are | aser beans. . Milti bea EB ST LL
accordln e|n the plurality of | aser bea |s generated
raser " SUANTTR: III
CLAIMS
1. Multi beam track system for an optical memory (1)
comprising

a multi beam generating means for generating a plurality

of light beams for reading information stored in the optical

memory (1), and
a detecting means for detecting the outgoing information
carrying beams, |
further comprising
a separating means (12, 13) for separating the outgoing
information carrying beams
wherein neighboring light beams have a different
polarity and/or wavelength.

2. Multi beam track system according to claim 1, wherein
the beams are linearily polarized.

3. Multi beam track system according to claim 2, wherein
the polarization of neighboring beams differ by an angle
of dphi.

4, Multi beam track system according to claim 3, wherein
the polarization angle of neighboring beams differ by 90°.

5. Multi beam track system according to claim 1, wherein
the light beams are circularily polarized.

6. Multi beam track system according to any one of the
preceding claims, wherein the light beams are laser beams.

7. Multi beam track system according to claim 6, wherein
the plurality of laser beams is generated by a laser diode
array (7).



-8 8. _HNELLLﬂggaﬂLLLack—systen1according to any on of claims 1 to 7,
“wherein the infornat W rying light emanating fromthe Pp gjﬁh‘iﬁm@(’&ﬂ
[a]

means (1) alrm“ﬁma ai d separation neans (12, 13) afc t-he
polarity of the infordgtion carrying bea 9. Mul t i
beam track system accord| ng to claim8, wherein the separafi ¢n ZRHEB M?Z'

13) spacially separates the
8. Multi beam track system according to any oneg of claims 1

to 7, wherein the information carrying light emanitIng from
the optical memory means (1) is separated by said separation
means (12, 13) according to the polarity and/or wavelength of
the information carrying beams.

9. Multi beam track system according to claim 8, wherein
the separation means (12, 13) spacially separates the
information carrying beams.

10. Multi beam track'system according to claim 9, wherein
- the separation means (12, 13) include a polarizing
beamsplitter (12).

11. Multi beam track system according to claim 9, wherein the
separation means (12, 13) include a birefingent means (13).

12. Multi beam track system according to claim 11, wherein
the birefringent means (13) is a birefringent prism crystal
{13).

13. Multi beam track system according to any preceding
claims, wherein the information carrying beams are reflected
from a surface of an optical memory disk (1).

14. Method for regaining information stored in an optical
memory means (1) using a multi beam track system, comprlslng'
the steps of:

generating a plurality of light beams, wherein
neighboring light beams have different polarity and/or
wavelength;

directing the plurality of light beams onto the optical
memory means (1); _

| separating the outgoing, information carrying light

beams according to their polarization and/dr wavelength by a
separating means (12, 13), and '

detecting the separated outgoing beams by a detection
means.



|nfornat|on carryi ng beans. 10. Multi beamtrack system according to

claim?9, whe%e+ﬂ—%he—sepaLaLLon means (12, 13) include a polarizing
beansplltt I'ti beam track system accordingft [ -

wher ei n th D,HJ!!H ms (12, 13) gcl ude a birefingen ﬁ%@v@EWQT SHEET
12. Ml ti eam

means (13) is a birefringent prismcrystal (13). 20 FEB 19

according td claim 11, whereinithe birefringen

15. Method according to claim 14, wherein said light—beams——
are arranged in a row.

16. Method according to claim 14 or 15, wherein said light

beams are laser beanms.

17. Method according to any one of claims 14 to 16, wherein
the polarity of said neighboring laser beams differ by an

angle dphi.

18. Method according to claim 17, wherein the angle dphi is
90°,

19. Method according to claim 14, wherein said light beams

are circularily polarized.

20. Method according to any one of claims 14 to 19, wherein
the information carrying outgoing laser beams are spacially
separated.

21. Method according to claim 20, wherein said separating
means is formed by a polarizing beamsplitter (12).

22. Method according to claim 20 wherein said separating
means is formed by a birefringent means (13).

23. Method according to claim 22 wherein the birefringent
means (13) is a birefringent prism crystal (13).

24. Method according to any one of claims 14 to 23, wherein
said plurality of laser beams is reflected from the surface
of an optical memory disk (1).



13." Multi beamtrack system according to any preceding clainms, wherein the
“information carrying beans are reflected froma surface of an opti cal

menory disk (1). 14. - Method for regaining informati on sto JUA =Y S
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optical nenory neans (1) using a nmultjq;beamtrack system

steps of: generating a plurality o} | i ght beans, wher¢i f nei ghboring

| i ght beans have different polarity and/ or wavel engt h; i reQtRER Wi

plurality of Iight beans onto the optical nenory neans (1); separatin

the outgoing, information carrying |light beans according tjo ttrerT
pol ari zati on and/or wavel ength by aasepRaetri ng neans (12, |13), and

detecting the separated outgoing beans by a detection

MULTI BEAM TRACK SYSTEM AND METHOD FOR AN OPTICAL MEMORY

A multi beam track system and method is used for the
retrieving of information stored in optical memories like
optical disks. The information carrying beams reflected on
the surface of such a optical disk results in spots on the
surface of a detector array. Because these beams are very
close to each other, the resulting spots tend to overlap so
that cross talk conditions between neighboring channels
occur. As result the S/N ratio becomes worse. According to
the present invention a plurality of laser beams arranged in
a row is used, where the laser beams are linear polarized and
the polarization of neighboring beams differ by 90z, i.e.
neighboring laser beams have perpendicular linear
polarization. After reflection on the surface of the optical
disk the row of reflected laser beams is separated into two
rows by an separating means which is polarization dependent
so that beams are separated in space according to the
polarization. Such a separator can be a polarizing
beamsplitter or a birefringent prism crystal. As a result two
spacially separated rows of laser beams are achieved, which
can be detected by two separate detectors. As result no
overlap between neighboring spots occurs on the surface of
the detectors, resulting in the elimination of crosstalk.

Fig. 4
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beans are arranged in a row:

Met hod according to claim 14, wherein said Iféﬁ?m
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16. ‘Met hod according to claim14 or 15, wherein said |ight beans are |aser
beans. 17. Method according to any one of clains 14 to e WREE-e1 -A-t-Re—
pol arity of said neighboring | aser beans differ by an angl BERNCEMENT 1BHEET

Met hod according to claim 17, wherein the angle dphi is 90[erri- TO.
Met hod according to claim 14, wherein said |light beans afe ciéﬁuf;@éiﬁgy
pol ari zed. . 2/4 )




20.* Met hod according to any one of clains 14 to 19, wherein the information
‘carrying outgoing | aser beans are spacially separated. 21. Met hod
according.to claim 20, wherein said separating neans is. farued. by a

pol ari zi ng beamsplitter (12). 22. Method according to cREﬂLkCBWEN%SHEEh
said separating neans is formed by a/@irefringent neansj ({3 23" NEIF

according to claim?22 wherein the birefringent neans (1B)}i i n
prismcrystal (13). | %Oﬁtﬁﬁﬂw

9,

Fig.4



24. Method according to any one of clains 14 to 23, wherein said plurality

of laser beans is reflected fromthe surface of an optical
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