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MULTI BEAM TRACK SYSTEM AND METHOD FOR 

AN OPTICAL MEMORY 

The present invent.ion 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. 

/. I For this reason the cross tal'.k .b.ecomes 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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and to avoid cross talk between neighboring channels or 
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 exampl.e 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. 

. ,, 
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The information carrying outgoin~ beam, usually reflected 
from the information carrying side of an optical disk, is 
directed to a separating means, which responds to the 
different polarizations of the laser beams. With the 
different polarization of neighboring beams it is possible to 
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 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 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. 

.-------=~-----
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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 
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 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. 
Pref erred embodiments of the invention are described in the 
following figures, in which 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

Fig. 5 

shows the principles of a multi track optical 
memory system; 

shows an example of a laser diode array; 

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

shows one embodiment of the invention using linear 
polarized light beams and a polarizing 
beamsplitter; and 

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

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

TH\S SHEET HAS BEEN 
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Fig. lb shows an enlarged view of the area 3 to be read (see 
also fig. la), where the tracks 2 are shown as being parallel 
for explanation purpuses. These tracks (2Q - 2n+l) are 
irradiated by laser light spots (41 - 4n) of the plurality 
of light beams, respectively. As can be seen in Fig. lb the 
spots 41 - 4n 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 2Q - 2n+l· 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 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 41 to 4n on the tracks 21 - 2n 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 - 7n, 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. 
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with overlap areas 8. This leads to an undesired cross talk 
and a decrease in the S/N ratio. These disturbance problems 
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 41 to 4n are incident on 
tracks 21 - 2n of an optical disk 1. The laser beams 
corresponding to the spots _41 - 4n 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 9n-1 {i.e. those with the odd indi?es) 
and 92 to 9n (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 41 - 4n 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 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 91 to 9n-1 and 92 to 9n 
according to the polarization of the laser beams. Because in 
each row every second spot is missing no cross talk occurs 
between neighbori.ng tracks. The information is detected by 

two separate rows of detector arrays {not shown)~-~--------:-'.":':--:-~:71 
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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 ~he 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 ~avelength. 

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) . 

nus SHE£1 HAS BEEN 
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a. Multi beam track system according to any one of claims 1 
to 7, wherein the information carrying light emanating 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, comprising 
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/or wavelength by a 
separating means (12, 13), and 

detecting th_e 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 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). 
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