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Description 

This  invention  relates  to  a  method  and  an  ap- 
paratus  for  recording  (writing)  or  reproducing  (read- 
ing)  information  by  using  optical  information-re- 
cording  media,  such  as  optical  cards,  optical  disks 
or  the  like,  and  more  particularly  relates  to  a  meth- 
od  and  an  apparatus  for  recording  in  and  reproduc- 
ing  from  card-like  optical  information  recording  me- 
dia,  i.e.,  optical  cards,  in  which  tracks  for  the  pur- 
pose  of  tracking  are  provided. 

Optical  information-recording  media  of  this 
kind,  so-called  write-once  type  optical  cards  in 
which  it  is  possible  to  record  only  once,  and  to 
reproduce  a  plurality  of  times,  are  well  known.  In 
the  write-once  optical  card,  information  is  recorded 
as  a  row  of  pits  (information  tracks)  which  are 
optically  detectable,  by  focusing  a  light  beam 
which  is  modulated  according  to  the  information  to 
be  recorded  into  a  minute  light  spot  by  a  lens,  and 
by  scanning  the  minute  light  spot  across  an  in- 
formation-recording  region  of  the  optical  card. 
Since  it  is  necessary  to  arrange  the  row  of  pits 
systematically,  for  example  rectilinearly,  and  at  pre- 
determined  intervals  in  the  information-recording 
region  in  order  to  conveniently  reproduce  informa- 
tion,  there  have  hitherto  been  provided  tracks  for 
the  purpose  of  guiding  the  light  beam  in  write-once 
type  optical  cards. 

The  provision  of  the  tracks  for  guiding  does, 
however,  restrict  the  information-recording  capacity 
of  the  cards. 

EP-A-0239131  discloses  a  method  for  record- 
ing  and  reproducing  information  on  an  optical  card 
by  means  of  a  so-called  push-pull  method  using  a 
single  tracking  light  beam  which  is  detected  by  a 
split  photosensor.  Such  a  method  suffers  from  low 
tracking  stability  in  certain  circumstances. 

The  present  invention  seeks  to  solve  some  of 
the  above-mentioned  disadvantages.  It  is  an  object 
of  the  present  invention  to  provide  a  method  and 
an  apparatus  for  recording  information  on,  and  re- 
producing  information  from,  an  optical  recording 
medium  in  which  a  plurality  of  information  tracks 
are  formed  in  an  information-recording  region 
thereof  so  as  to  increase  the  recording  capacity 
thereof. 

According  to  one  aspect  of  the  invention  there 
is  provided  a  method  for  recording  information  on, 
and  reproducing  information  from,  an  optical  in- 
formation  recording  medium  having  guiding  tracks 
and  a  plurality  of  information  tracks  between  the  or 
each  pair  of  adjacent  guiding  tracks,  the  method 
comprising: 

directing  a  zeroth  order  beam  produced  by  a 
diffraction  grating  onto  a  selected  one  of  said  in- 
formation  tracks  in  order  to  record  information  on, 
or  reproduce  information  from,  said  selected  in- 

formation  track; 
directing  a  first  non-zeroth  order  beam  pro- 

duced  by  said  diffraction  grating  onto  one  of  said 
adjacent  guiding  tracks; 

5  and  detecting  a  first  beam  produced  by  reflec- 
tion  from  said  medium  of  said  first  non-zeroth  order 
beam  to  produce  a  first  tracking  control  signal, 

characterised  in  that  tracking  of  said  selected 
information  track  by  said  zeroth  order  beam  is 

io  carried  out  by  directing,  simultaneously  with  said 
directing  of  said  zeroth  and  first  non-zeroth  order 
beams,  a  second  non-zeroth  order  beam  produced 
by  said  diffraction  grating,  having  a  different  sign  to 
said  first  non-zeroth  order  beam,  onto  the  other  of 

75  said  adjacent  guiding  tracks,  and  detecting  a  sec- 
ond  beam  produced  by  reflection  from  said  me- 
dium  of  said  second  non-zeroth  order  beam  to 
produce  a  second  tracking  control  signal,  and  con- 
trolling  tracking  of  said  selected  information  track 

20  by  said  zeroth  order  beam  by  means  of  said  first 
and  second  tracking  control  signals, 

and  in  that  tracking  of  a  further  selected  in- 
formation  track  of  said  plurality  of  information 
tracks  by  said  zeroth  order  beam  is  subsequently 

25  carried  out  by  simultaneously  directing  a  different 
pair  of  non-zeroth  order  beams  having  different 
signs  produced  by  said  diffraction  grating  onto  said 
adjacent  guiding  tracks,  and  detecting  two  beams 
produced  by  reflection  from  said  medium  of  said 

30  different  pair  of  non-zeroth  order  beams  to  produce 
a  further  set  of  said  first  and  second  tracking 
control  signals  for  controlling  tracking  of  said  fur- 
ther  selected  information  track  by  said  zeroth  order 
beam. 

35  According  to  a  further  aspect  of  the  invention 
there  is  provided  an  apparatus  for  recording  in- 
formation  on,  and  reproducing  information  from,  an 
optical  information  recording  medium  having  guid- 
ing  tracks  and  a  plurality  of  information  tracks 

40  between  the  or  each  pair  of  adjacent  guiding 
tracks,  the  apparatus  comprising: 

irradiating  means,  including  a  light  source  and 
a  diffraction  grating,  for  directing  a  zeroth  order 
beam  produced  by  said  diffraction  grating  onto  a 

45  selected  one  of  said  information  tracks  in  order  to 
record  information  on,  or  reproduce  information 
from,  said  selected  information  track,  and  for  di- 
recting  a  first  non-zeroth  order  beam  produced  by 
said  diffraction  grating  onto  one  of  said  adjacent 

50  guiding  tracks; 
and  detecting  means,  including  a  plurality  of 

photosensors,  for  detecting  a  first  beam  produced 
by  reflection  from  said  medium  of  said  first  non- 
zeroth  order  beam  to  produce  a  first  tracking  con- 

55  trol  signal, 
characterised  in  that  tracking  control  means 

are  provided  for  controlling  tracking  of  said  se- 
lected  information  track  by  said  zeroth  order  beam 
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in  response  to  said  first  tracking  control  signal  as 
well  as  in  response  to  a  second  tracking  control 
signal  produced  by  detecting  with  said  detecting 
means  a  second  beam  produced  by  reflection  from 
said  medium  of  a  second  non-zeroth  order  beam, 
having  a  different  sign  to  said  first  non-zeroth  order 
beam,  directed  by  the  diffraction  grating,  simulta- 
neously  with  said  directing  of  said  zeroth  and  first 
non-zeroth  order  beams  onto  the  other  of  said 
adjacent  guiding  tracks, 

and  for  controlling  tracking  of  a  further  selected 
information  track  of  said  plurality  of  information 
tracks  by  said  zeroth  order  beam  in  response  to  a 
further  set  of  first  and  second  tracking  control  sig- 
nals  produced  by  simultaneously  directing  a  dif- 
ferent  pair  of  non-zeroth  order  beams  having  dif- 
ferent  signs  produced  by  said  diffraction  grating 
onto  said  adjacent  guiding  tracks,  and  detecting 
two  beams  produced  by  reflection  from  said  me- 
dium  of  said  different  pair  of  non-zeroth  order 
beams. 

Preferably,  said  tracking  control  means  com- 
prises  a  pair  of  switches  for  switching  between  a 
pair  of  photosensors  corresponding  to  said  first  and 
second  non-zeroth  order  beams,  and  a  further  pair 
of  photosensors  corresponding  to  said  different  pair 
of  non-zeroth  order  beams,  in  order  to  select  which 
pair  of  non-zeroth  order  beams  is  to  be  used  for 
tracking. 

In  a  preferred  embodiment  of  the  invention,  a 
plurality  of  light  spots  for  recording  and  reproduc- 
ing  information  and  for  tracking  are  directed  onto 
the  above-described  optical  information  recording 
medium.  Information  may  thereby  be  recorded  in 
the  information  tracks  on  the  optical  information 
recording  medium.  On  the  optical  information  re- 
cording  medium,  a  plurality  of  information  tracks 
are  formed  between  two  adjacent  guiding  tracks. 
The  reflected  light  from  each  of  these  tracks  may 
be  detected  by  a  respective  photosensor,  and  the 
information  may  be  reproduced.  These  photosen- 
sors  may  consist  of  a  photosensor  for  detecting 
information  and  a  plurality  of  pairs  of  photosensors 
for  following  tracks.  A  pair  of  photosensors  for 
following  tracks  may  be  selected,  and  tracking  con- 
trol  may  be  performed  by  using  signals  from  the 
selected  pair  of  photosensors.  When  a  pair  of 
photosensors  for  tracking  control  is  selected  as 
described  above,  the  information  track  to  be  read 
by  the  photosensor  for  detecting  information  which 
is  disposed  at  a  predetermined  position  in  relation 
to  the  selected  pair  of  photosensors  is  automati- 
cally  determined.  When  another  pair  of  photosen- 
sors  for  tracking  control  is  selected,  the  photosen- 
sor  for  detecting  information  reads  out  information 
from  a  different  information  track. 

It  will  be  appreciated  that  a  method  for  record- 
ing  and  reproducing  information  according  to  the 

present  invention  enables  the  recording  capacity  of 
optical  cards  to  be  increased  several  times  without 
modifying  the  optical  cards. 

In  order  that  the  invention  may  be  more  fully 
5  understood,  embodiments  of  the  invention  will  now 

be  described  by  way  of  example  only,  with  refer- 
ence  to  the  accompanying  drawings  in  which: 

Figure  1  is  a  diagram  in  which  two  information 
tracks  are  formed  in  an  information-recording 

io  region  according  to  the  present  invention; 
Figure  2  is  a  diagram  in  which  three  information 
tracks  are  formed  in  an  information-recording 
region  according  to  the  present  invention; 
Figure  3  is  a  diagram  showing  a  configuration  of 

is  an  optical  head  for  recording  and  reproducing 
for  a  plurality  of  information  tracks  according  to 
the  present  invention; 
Figure  4  is  a  diagram  showing  an  information- 
recording  region  irradiated  by  three  light  spots; 

20  Figure  5  is  a  diagram  showing  a  configuration  of 
a  photodiode  which  is  divided  into  six  elements, 
three  reflected  beam  spots,  and  synthesis  of  the 
outputs  of  two  photodiodes; 
Figure  6  is  a  diagram  showing  an  information- 

25  recording  region  irradiated  by  four  light  spots; 
Figure  7  is  a  diagram  showing  a  configuration  of 
a  photodiode  which  is  divided  into  eight  ele- 
ments,  five  reflected  beam  spots,  and  synthesis 
of  the  outputs  of  two  photodiodes; 

30  Figure  8  is  a  diagram  showing  an  information- 
recording  region  irradiated  by  four  light  spots 
which  are  partially  different  from  those  in  Figure 
6; 
Figure  9  is  a  diagram  showing  three  examples 

35  in  which  an  information-recording  region  is  irra- 
diated  by  five  light  spots; 
Figure  10  is  a  diagram  showing  a  configuration 
of  a  photodiode  divided  into  ten  elements,  seven 
reflected  beam  spots,  and  synthesis  of  the  out- 

40  puts  of  two  photodiodes; 
Figure  1  1  is  a  diagram  in  which  the  positions  of 
the  four  light  spots  of  Figure  6  are  modified; 
Figure  12  is  a  diagram  showing  tracks  for  guid- 
ing  which  are  formed  on  an  optical  card  and  an 

45  information-recording  region;  and 
Figure  13  is  a  diagram  showing  tracks  for  guid- 
ing,  an  information-recording  region  and  a  row 
of  information  pits  (information  tracks). 

In  the  above-described  write-once  type  optical 
50  card,  tracks  for  guiding  are  formed  by  photographic 

techniques,  such  as  exposure,  development  or  the 
like  ,  and  hence  the  line  width  of  a  track  itself 
cannot  be  very  narrow  and  the  variance  in  the  line 
width  is  also  large.  Consequently,  a  write-once  type 

55  optical  card  (briefly  termed  an  optical  card  here- 
after)  has  hitherto  been  formed,  for  example,  as 
shown  in  Figure  12. 

3 
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In  Figure  12,  tracks  2  for  guiding  which  have, 
for  example,  a  reduced  optical  reflectivity  are  pro- 
vided  on  an  optical  card  1,  and  an  information- 
recording  region  3  is  provided  between  the  tracks  2 
for  guiding.  For  example  the  line  width  of  tracks  2 
for  guiding  is  3  urn,  the  line  width  of  the  informa- 
tion-recording  region  3  is  17  urn,  and  accordingly 
the  track  pitch  is  about  20  urn. 

Figure  13  is  an  enlarged  diagram  of  a  part  of 
Figure  12,  in  which  information  pits  4  are  recorded 
on  a  track  on  a  center  line  5  of  the  information- 
recording  region  3  to  form  an  information  track  6  (a 
region  denoted  by  two  dotted  lines).  In  this  case, 
the  information  pits  4  have  dimensions  with  a  diam- 
eter  of,  for  example,  5  urn,  and  the  optical  reflectiv- 
ity  thereof  becomes  smaller  than  that  of  other 
regions. 

Optical  cards  typically  have  a  higher  recording 
capacity  than  magnetic  cards  or  the  like,  but  con- 
ventional  recording  methods,  such  as  shown  in 
Figure  13,  do  not  fully  utilize  this  higher  recording 
capacity. 

In  general,  in  order  to  increase  recording  ca- 
pacity,  the  dimensions  of  an  information  pit  should 
be  small.  In  the  case  of  an  optical  card,  however, 
making  the  information  pits  smaller  is  not  very 
effective  for  the  increase  of  recording  capacity  be- 
cause  of  a  limitation  in  the  dimensions  of  a  track 
pitch  by  using  photographic  techniques.  That  is, 
there  exists  a  disadvantage  that  even  when  in- 
formation  pits  are  made  smaller,  an  extremely  large 
portion  remains  which  is  not  utilized  for  information 
recording  within  the  information-recording  region  3. 

(Embodiments) 

FIGS.  1  and  2  show  embodiments  in  which  a 
plurality  of  information  tracks  are  formed  on  optical 
cards  to  increase  the  recording  capacity  according 
to  the  present  invention. 

In  FIG.  1,  two  information  tracks  6'  and  6"  are 
formed  on  an  information  recording  region  3,  and 
thus  the  recording  capacity  is  double  that  of  the 
conventional  case  of  using  only  one  track.  In  FIG. 
2,  three  information  tracks  6,  6'  and  6"  are  formed 
on  the  information  recording  region  3  to  increase 
the  recording  capacity  three  times  than  the  conven- 
tional  case. 

FIG.  3  is  a  diagram  showing  a  configuration  of 
an  optical  head  for  recording  and  reproducing  for  a 
plurality  of  information  tracks  used  for  embodying 
the  method  of  the  present  invention.  In  FIG.  3,  a 
light  beam  8  irradiated  from  a  light  source  7,  such 
as  a  semiconductor  laser  or  the  like,  is  converted 
into  a  parallel  beam  10  by  a  collimating  lens  9  and 
is  then  projected  on  a  diffraction  grating  11  to 
produce  a  plurality  of,  i.e.,  0-order  and  ±  n-order  (n 
is  1  ,  2,  3,  -  —  )  transmitting  diffraction  lights. 

The  plurality  of  transmitting  diffraction  lights, 
i.e.,  plural  beams  12  projected  on  a  beam  splitter 
13,  and  plural  beams  15  which  have  transmitted 
through  a  semitransparent  film  14  (the  ratio  of  the 

5  intensity  of  transmitting  light  to  reflected  light  may 
be  other  than  1)  of  the  beam  splitter  13,  are  fo- 
cused  into  plural  minute  light  spots  17  (termed  light 
spots  hereafter)  by  a  focusing  lens  16  to  irradiate 
upon  the  information-recording  region  3  of  the  op- 

io  tical  card  1  .  When  this  occurs,  a  high  output-power 
light  in  which  the  light  source  7  is  modified  by 
information  signals  is  used  for  recording  informa- 
tion,  and  a  continuous  low  output-power  light  is 
used  for  reproducing  information. 

is  Plural  reflected  beams  from  the  optical  card  1 
move  backward  through  the  focusing  lens  16  and 
become  nearly  parallel  beams  (they  sometimes 
become  slightly  converging  beams  or  diverging 
beams  depending  on  focusing  situation),  are  re- 

20  fleeted  by  the  semi-transparent  film  14  of  the  beam 
splitter  13  to  be  directed  towards  the  right,  are 
reduced  into  smaller  beams  by  a  light-receiving 
lens  18,  and  then  reach  a  photodiode  20  through  a 
cylindrical  lens  19.  From  the  photodiode  20,  in- 

25  formation  signals,  focusing  signals  indicating  focus- 
ing  situations  of  the  light  spots  17  and  tracking 
signals  indicating  the  position  of  the  light  spots  17 
relative  to  the  tracks  2  for  guiding  are  obtained.  It 
will  be  noted  that  the  light-receiving  lens  18  is  an 

30  optical  unit  for  reducing  plural  reflected  parallel 
beams  into  smaller  beams,  and  that  the  cylindrical 
lens  19  is  an  optical  unit  for  producing  astigmatism 
to  obtain  focusing-control  signals. 

FIG.  4  shows  three  light  spots  17a,  17b  and 
35  17c  which  are  to  be  irradiated  upon  the  informa- 

tion-recording  region  3  of  the  optical  card  1.  The 
light  spot  17a  is  due  to  the  0-order  diffraction  light 
of  the  diffraction  grating  11,  and  the  light  spots  17b 
and  17c  are  due  to  +  1st-order  diffraction  light  and 

40  1st-order  diffraction  light  of  the  diffraction  grating 
11,  respectively.  In  FIG.  4,  they  are  disposed  in 
positions  which  are  shifted  in  oblique  directions  for 
the  convenience  of  read-out. 

The  light  spot  17a  forms  information  pits  4  with 
45  a  high  light  energy  in  the  case  of  recording  in- 

formation,  and  scans  the  information  tracks  6  with  a 
low  light  energy  and  reads  out  the  information  pits 
4  from  a  change  in  the  reflectivity  of  light  in  the 
case  of  reproducing  information. 

50  The  light  spots  17b  and  17c  are  for  tracking 
purposes.  They  have  a  light  energy  smaller  than 
the  light  spot  17a,  and  partly  irradiate  tracks  2  for 
guiding,  respectively.  When  the  light  spot  17a 
scans  the  information  tracks  6  (the  situation  is 

55  relatively  the  same  when  the  optical  card  is 
moved),  the  light  spot  17a  usually  runs  off  from  an 
information  track  6  due  to  causes,  such  as  me- 
chanical  error  or  the  like,  and  crosses  many  in- 

4 
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formation  tracks  6  to  make  it  impossible  to  record 
and  reproduce  information.  In  order  to  prevent  such 
running-off  from  the  information  track  6,  a  servo- 
control  is  performed  for  the  motor  so  that  the  light 
spot  17a  correctly  follows  and  scans  the  informa- 
tion  track  6.  When  the  center  of  the  light  spot  17a 
is  deviated  to  either  direction  from  the  center  line 
of  the  information  track  6,  the  light  spots  17b  and 
17c  are  deviated  to  the  same  direction  by  the 
same  amount.  For  example,  in  FIG.  4,  when  the 
light  spot  17a  is  slightly  deviated  to  a  direction  of 
an  arrow  21,  a  portion  of  the  track  2  for  guiding 
which  the  light  spot  17b  irradiates  increases,  hence 
the  intensity  of  reflected  light  is  decreased,  and  a 
portion  of  the  track  2  for  guiding  which  the  light 
spot  17c  irradiates  decreases,  hence  the  intensity 
of  reflected  light  is  increased. 

Accordingly,  when  the  photodiode  20  is  divided 
into  six  elements  consisting  of  20a,  20b  and  20c  as 
shown  in  FIG.  5,  and  reflected  beam  spots  22b  and 
22c  due  to  the  light  spots  17b  and  17c  are  projec- 
ted  on  the  photodiodes  20b  and  20c,  respectively, 
an  electrical  output  Eb  from  the  photodiode  20b 
decreases,  and  an  electrical  output  Ec  from  the 
photodiode  20c  increases.  Consequently,  when  the 
difference  between  outputs  of  20b  and  20c  Eb  -  Ec 
is  taken  out  as  a  differential  output  25,  and  the  light 
spot  17a  is  controlled  so  that  Eb  -  Ec  =  0,  i.e.,  the 
differential  output  25  becomes  zero,  the  light  spot 
17a  can  always  follow  and  scan  the  center  of  the 
information  track  6. 

It  will  be  noted  that  the  reflected  beam  spot 
22a  due  to  the  light  spot  17a  is  projected  on  the 
photodiode  20a,  which  is  one  of  the  four 
photodiodes  divided  from  the  photodiode  20,  to 
produce  information  signals  and  focusing-control 
signals. 

FIG.  6  shows  an  embodiment  in  which  the 
information  track  6'  is  recorded  and  reproduced  in 
the  information-recording  region  3.  On  the  informa- 
tion-recording  region  3,  the  light  spot  17a  due  to 
the  0-order  diffraction  light,  the  light  spot  17b  due 
to  the  +  1st-order  diffraction  light  and  the  light 
spot  17e  due  to  the  -  2nd-order  diffraction  light  of 
the  diffraction  grating  11  are  irradiated.  The  light 
spot  17c  and  the  like  also  irradiate,  but  the  ex- 
planation  thereof  will  be  omitted  because  they  have 
no  direct  relationship  with  operations  in  this  em- 
bodiment. 

The  photodiode  20  is  divided  into  eight  ele- 
ments  as  shown  in  FIG.7  .  The  reflected  beam 
spots  22b  and  22e  due  to  the  light  spots  17b  and 
17e  are  projected  on  the  photodiodes  20b  and  20e, 
respectively,  and  switches  23  and  24  are  turned 
towards  a  terminal  a.  The  difference  of  outputs  Eb  - 
Ee  between  an  electrical  output  Eb  from  the 
photodiode  20b  and  an  electrical  output  Ee  from 
the  photodiode  20e  is  then  taken  out  as  a  differen- 

tial  output  25,  and  the  light  spot  17a  is  controlled 
so  that  Eb  -  Ee  =  0,  i.e.,  the  differential  output  25 
becomes  zero.  By  such  an  operation,  the  light  spot 
17a  can  follow  and  scan  the  information  track  6'. 

5  FIG.  8  shows  an  embodiment  in  which  the 
information  track  6"  is  recorded  and  reproduced. 
On  the  information-recording  region  3,  the  light 
spot  17a  due  to  the  0-order  diffraction  light,  the 
light  spot  17d  due  to  the  +  2nd-order  diffraction 

io  light  and  the  light  spot  17c  due  to  the  -  1st-order 
diffraction  light  or  the  like  of  the  diffraction  grating 
1  1  are  irradiated. 

The  photodiode  20  is  as  already  shown  in  FIG. 
7.  The  reflected  beam  spots  22d  and  22c  due  to 

is  the  light  spots  17d  and  17c  are  projected  on  the 
photodiodes  20d  and  20c,  respectively,  and  the 
switches  23  and  24  are  turned  towards  a  terminal 
b.  The  difference  of  outputs  Ed  -  Ec  between  an 
electrical  output  Ed  from  the  photodiode  20d  and 

20  an  electrical  output  Ec  from  the  photodiode  20c  is 
then  taken  out  as  a  differential  output  25,  and  the 
light  spot  17a  is  controlled  so  that  Ed  -  Ec  =  0, 
i.e.,  the  differential  output  25  becomes  zero.  Thus, 
the  light  spot  17a  can  follow  and  scan  the  informa- 

25  tion  track  6". 
FIG.  9  shows  an  embodiment  in  which  the 

three  information  tracks  6,  6'  and  6"  are  recorded 
and  reproduced  in  the  information-recording  region 
3.  In  FIG.  9,  all  embodiments  are  simultaneously 

30  shown  as  a  whole,  contrary  to  FIGS.  6  and  8  in 
which  each  embodiment  has  been  shown  sepa- 
rately. 

In  FIG.  9,  for  recording  and  reproducing  the 
information  track  6  in  the  information-recording  re- 

35  gion  3,  the  light  spot  17a  due  to  the  0-order  diffrac- 
tion  light,  the  light  spot  17d  due  to  the  +  2nd-order 
diffraction  light,  the  light  spot  17e  due  to  the  -  2nd- 
order  diffraction  light  or  the  like  of  the  diffraction 
grating  11  are  irradiated  on  the  information-record- 

40  ing  region  3. 
The  photodiode  20  is  divided  into  10  elements 

as  shown  in  FIG.  10.  The  reflected  beam  spots  22d 
and  22e  due  to  the  light  spots  17d  and  17e  are 
projected  on  the  photodiodes  20d  and  20e,  respec- 

45  tively,  and  the  switches  23  and  24  are  turned 
towards  the  terminal  a.  The  light  spot  17a  is  then 
controlled  so  that  Ed  -  Ee  =  0,  i.e.,  the  differential 
output  25  becomes  zero,  where  Ed  is  an  electrical 
output  from  the  photodiode  20d,  and  Ee  is  an 

50  electrical  output  from  the  photodiode  20e.  By  such 
an  operation,  the  light  spot  17a  can  follow  and  scan 
the  information  track  6. 

Next,  for  recording  and  reproducing  the  in- 
formation  track  6'  in  the  information-recording  re- 

55  gion  3,  the  light  spot  17a  due  to  the  0-order  diffrac- 
tion  light,  the  light  spot  17b  due  to  the  +  1st-order 
diffraction  light,  the  light  spot  17g  due  to  the  -3rd- 
order  diffraction  light  or  the  like  of  the  diffraction 

5 
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grating  11  are  irradiated  upon  the  information-re- 
cording  region  3. 

Referring  to  the  photodiode  20  in  FIG.  10,  the 
reflected  beam  spots  22b  and  22g  due  to  the  light 
spots  17b  and  17g  are  projected  on  the 
photodiodes  20b  and  20g,  respectively,  and  the 
switches  23  and  24  are  turned  towards  the  terminal 
b.  The  light  spot  17a  is  then  controlled  so  that  Eb  - 
Eg  =  0,  i.e.,  the  differential  output  25  becomes 
zero,  where  Eb  and  Eg  are  electrical  outputs  from 
the  photodiodes  20b  and  20g,  respectively.  Thus, 
the  light  spot  17a  can  follow  and  scan  the  informa- 
tion  track  6'. 

Similarly,  for  recording  and  reproducing  the 
information  track  6"  in  the  information-recording 
region  3,  the  light  spots  17a,  17f,  17c  or  the  like 
due  to  the  0-order  diffraction  light,  the  +  3rd-order 
diffraction  light,  the  -  1st-order  diffraction  light  or 
the  like  of  the  diffraction  grating  11,  respectively, 
are  irradiated  upon  the  information-recording  region 
3. 

Referring  again  to  the  photodiode  20  in  FIG. 
10,  the  reflected  beam  spots  22f  and  22c  due  to 
the  light  spots  17f  and  17c  are  projected  on  the 
photodiodes  20f  and  20c,  respectively,  and  the 
switches  23  and  24  are  turned  towards  a  terminal 
c.  The  light  spot  17a  is  then  controlled  so  that  Ef  - 
Ec  =  0,  i.e.,  the  differential  output  25  becomes 
zero,  where  Ef  and  Ec  are  electrical  outputs  from 
the  photodiodes  20f  and  20c,  respectively.  Thus, 
the  light  spot  17a  can  follow  and  scan  the  informa- 
tion  track  6". 

Although  the  explanation  of  the  present  inven- 
tion  states  that  the  two  light  spots  for  tracking 
irradiate  an  end  portion  of  the  information-recording 
region  3  as  well  as  a  part  of  the  tracks  2  for 
guiding,  these  two  light  spots  for  tracking  may  be 
set  so  that  they  irradiate  the  adjacent  information- 
recording  region  3  as  well  as  part  of  the  tracks  2 
for  guiding.  That  is,  the  embodiment  in  FIG.  6  may 
be  set  as  shown  in  FIG.  11. 

In  FIG.  11,  the  light  spots  17b  and  17e  are  not 
on  the  information-recording  region  3  which  in- 
cludes  the  information  tracks  6'  and  6",  but  are  on 
end  portions  of  the  adjacent  information-recording 
regions  3',  respectively.  In  the  embodiment  in  FIG. 
11,  the  electrical  output  Eb  from  the  photodiode 
20b  and  the  electrical  output  Ee  from  the 
photodiode  20e  shown  in  FIG.  7  are  opposite  in 
phase  compared  with  the  embodiment  in  FIG.  6. 
Hence,  the  phase  of  the  differential  output  25  in 
FIG.  7  becomes  reverse  in  phase,  and  it  is  neces- 
sary  to  operate  an  amplifier  which  amplifies  the 
differential  output  25  by  reversing  the  polarity.  It 
will  be  noted  that  the  setting  of  irradiation  of  the 
light  spots  for  tracking  on  the  adjacent  information- 
recording  regions  3'  as  described  above  is  also 
applicable  to  the  embodiments  in  FIGS.  8  and  9. 

Furthermore,  in  the  foregoing  explanation,  the 
light  spots  for  tracking  are  operated  by  partially 
irradiating  a  track  2  for  guiding  which  is  nearest  to 
the  light  spot  17a  for  information,  but  the  track  2  for 

5  guiding  to  be  irradiated  is  not  necessarily  the  near- 
est  track  for  guiding;  it  may  be  an  adjacent  track 
for  guiding  or  an  adjacent  track  but  one  for  guiding. 

As  explained  above,  according  to  the  present 
invention,  it  is  possible  to  record  and  reproduce 

io  two  information  tracks  by  using  the  light  spot  17a 
due  to  the  0-order  diffraction  light  and  the  light 
spots  17b  and  17e,  17d  and  17c  due  to  the  diffrac- 
tion  lights  of  up  to  ±  2nd-order  of  the  diffraction 
grating  11,  and  three  information  tracks  by  using 

is  the  light  spots  17d  and  17e,  17b  and  17g,  17f  and 
17c  due  to  the  diffraction  lights  of  up  to  ±  3rd-order 
diffraction  lights,  and  further  four  or  more  informa- 
tion  tracks  by  using  the  light  spots  due  to  the 
diffraction  lights  of  ±  4th-order  or  more. 

20  It  will  be  noted  that  the  number  of  the  informa- 
tion  tracks  6  to  be  selected  for  recording  and 
reproducing  in  the  information-recording  region  3 
depends  on  the  setting  angle  of  the  diffraction 
grating  1  1  .  That  is,  the  number  of  the  information- 

25  recording  tracks  6  is  determined  by  the  light  spots, 
forming  the  order  which  diffraction  lights  are  to 
partially  irradiate  on  the  tracks  2  for  guiding  in 
order  to  be  operated  for  tracking  purpose,  by  ad- 
justing  an  angle  formed  between  a  line  which  links 

30  the  light  spots  17a,  17b,  17c  and  the  like  and  the 
tracks  2  for  guiding. 

The  light  spot  17a  is  automatically  guided  on 
the  information  track  where  information  is  to  be 
recorded  and  reproduced  by  a  mere  switching  of 

35  the  switches  23  and  24.  This  is  performed  as 
follows.  When  the  light  spot  17  scans  the  informa- 
tion-recording  region  3,  it  crosses  the  tracks  2  for 
guiding  due  to  causes,  such  as  mechanical  error  or 
the  like.  At  the  moment  of  crossing,  two  outputs 

40  from  the  photodiode  20  become  equal,  and  track- 
ing  servo  operates  to  make  the  point  at  which  the 
outputs  become  equal  to  a  stable  point.  Further- 
more,  when  it  is  required  to  guide  the  light  spot  17 
definitely  within  a  short  period  of  time,  the  light 

45  spot  17  may  be  slightly  swept  in  a  direction  per- 
pendicular  to  the  tracks  2  for  guiding. 

In  general,  in  tracking  of  the  light  spot  17,  the 
focusing  lens  16  is  driven  in  a  direction  perpen- 
dicular  to  the  tracks  2  for  guiding  in  the  optical 

50  card  1  by  an  electromagnetic  force  in  most  cases. 
This  method  may  be  applied  to  the  embodiments 
of  the  present  invention. 

Accordingly,  in  order  to  provide  servo  control 
for  the  tracking,  the  differential  output  25  in  FIGS. 

55  5,  7  and  10  may  be  properly  amplified,  and  the 
output  thereof  may  be  applied  to  a  focusing  lens- 
driving  coil  of  a  tracking-drive  system  with  a  polar- 
ity  so  as  to  form  a  negative  feedback  loop.  It  will 

6 
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be  noted  that  the  sweeping  of  the  light  spot  17, 
when  the  light  spot  17a  is  guided  in  a  short  period 
of  time  as  described  above,  can  be  achieved  by 
applying  sweep  signals  to  the  focusing  lens-driving 
coil.  5 

The  configuration  of  the  optical  head  shown  in 
FIG.  3  shows  an  example,  and  hence  it  will  be 
apparent  that  the  application  of  the  present  inven- 
tion  is  not  limited  to  the  configuration  in  FIG.  3. 

The  kind  or  location  of  an  optical  unit  may  be  10 
modified:  The  beam  splitter  13  in  FIG.  3  may  be 
modified,  for  example,  into  a  combination  of  a 
polarizing  prism  and  a  1/4  wavelength  plate;  or  a 
location  of  the  collimating  lens  9  may  be  modified 
to  a  portion  between  the  beam  splitter  13  and  the  is 
focusing  lens  16.  For  taking  out  focusing-control 
signals,  a  method  other  than  the  astigmatism  meth- 
od  may  be  used. 

As  the  diffraction  grating  1  1  ,  a  phase  grating  is 
generally  used  in  order  to  decrease  a  loss  of  20 
transmission  light.  It  is  also  desirable  to  properly 
select  a  relationship  between  amplitude  and  phase, 
and  to  set  so  that  the  intensity  of  the  0-order 
diffraction  light  is  large,  the  intensities  of  diffraction 
lights  of  other  than  0-order  are  small  (for  example,  25 
a  few  fractions  of  the  intensity  of  the  0-order  dif- 
fraction  light),  and  the  intensities  of  diffraction  lights 
of  other  than  0-order  to  be  used  are  nearly  equal  in 
intensity  to  each  other. 

The  photodiode  20  is  divided  into  elements  the  30 
number  of  which  differs  according  to  the  number  of 
the  information  tracks  6.  When  the  astigmatism 
method  is  used  for  focusing,  the  photodiode  20  is 
divided  into  six  elements  when  there  is  one  in- 
formation  track  6,  divided  into  eight  elements  when  35 
there  are  two  information  tracks  6,  divided  into  ten 
elements  when  there  are  three  information  tracks  6 
and  so  forth,  i.e.,  the  number  of  division  increases 
by  two  for  each  increment  in  the  number  of  in- 
formation  tracks  6.  The  switches  23  and  24  may  be  40 
interlocked,  and  it  is  necessary  to  provide  as  many 
switching  terminals  as  the  number  of  information 
tracks  6.  It  is  needless  to  say  that  either  mechani- 
cal  switches  or  electronic  switches  are  applicable. 

In  the  foregoing  explanation  of  the  present  in-  45 
vention,  write-once  type  optical  cards  have  been 
exemplified  and  explained  in  detail  as  the  optical 
information-recording  media.  The  present  invention 
is  not  limited,  however,  to  write-once  type  optical 
cards,  and  is  also  applicable  to  erasable  type  op-  so 
tical  cards  or  the  like,  and  is  further  applicable  to 
optical  disks  or  the  like. 

Claims 
55 

1.  A  method  for  recording  information  on,  and 
reproducing  information  from,  an  optical  in- 
formation  recording  medium  (1)  having  guiding 

tracks  (2)  and  a  plurality  of  information  tracks 
(6,  6')  between  the  or  each  pair  of  adjacent 
guiding  tracks  (2),  the  method  comprising: 

directing  a  zeroth  order  beam  produced  by 
a  diffraction  grating  (11)  onto  a  selected  one  of 
said  information  tracks  (6)  in  order  to  record 
information  on,  or  reproduce  information  from, 
said  selected  information  track  (6); 

directing  a  first  non-zeroth  order  beam 
produced  by  said  diffraction  grating  (11)  onto 
one  of  said  adjacent  guiding  tracks  (2); 

and  detecting  a  first  beam  produced  by 
reflection  from  said  medium  (1)  of  said  first 
non-zeroth  order  beam  to  produce  a  first  track- 
ing  control  signal, 

characterised  in  that  tracking  of  said  se- 
lected  information  track  (6)  by  said  zeroth  or- 
der  beam  is  carried  out  by  directing,  simulta- 
neously  with  said  directing  of  said  zeroth  and 
first  non-zeroth  order  beams,  a  second  non- 
zeroth  order  beam  produced  by  said  diffraction 
grating  (11),  having  a  different  sign  to  said  first 
non-zeroth  order  beam,  onto  the  other  of  said 
adjacent  guiding  tracks  (2),  and  detecting  a 
second  beam  produced  by  reflection  from  said 
medium  (1)  of  said  second  non-zeroth  order 
beam  to  produce  a  second  tracking  control 
signal,  and  controlling  tracking  of  said  selected 
information  track  (6)  by  said  zeroth  order  beam 
by  means  of  said  first  and  second  tracking 
control  signals, 

and  in  that  tracking  of  a  further  selected 
information  track  (6')  of  said  plurality  of  in- 
formation  tracks  by  said  zeroth  order  beam  is 
subsequently  carried  out  by  simultaneously  di- 
recting  a  different  pair  of  non-zeroth  order 
beams  having  different  signs  produced  by  said 
diffraction  grating  (11)  onto  said  adjacent  guid- 
ing  tracks  (2),  and  detecting  two  beams  pro- 
duced  by  reflection  from  said  medium  (1)  of 
said  different  pair  of  non-zeroth  order  beams  to 
produce  a  further  set  of  said  first  and  second 
tracking  control  signals  for  controlling  tracking 
of  said  further  selected  information  track  (6') 
by  said  zeroth  order  beam. 

2.  An  apparatus  for  recording  information  on,  and 
reproducing  information  from,  an  optical  in- 
formation  recording  medium  (1)  having  guiding 
tracks  (2)  and  a  plurality  of  information  tracks 
(6,  6')  between  the  or  each  pair  of  adjacent 
guiding  tracks  (2),  the  apparatus  comprising: 

irradiating  means,  including  a  light  source 
(7)  and  a  diffraction  grating  (11),  for  directing  a 
zeroth  order  beam  produced  by  said  diffraction 
grating  (11)  onto  a  selected  one  of  said  in- 
formation  tracks  (6)  in  order  to  record  informa- 
tion  on,  or  reproduce  information  from,  said 

7 
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selected  information  track  (6),  and  for  directing 
a  first  non-zeroth  order  beam  produced  by 
said  diffraction  grating  (11)  onto  one  of  said 
adjacent  guiding  tracks  (2); 

and  detecting  means,  including  a  plurality 
of  photosensors,  for  detecting  a  first  beam 
produced  by  reflection  from  said  medium  (1) 
of  said  first  non-zeroth  order  beam  to  produce 
a  first  tracking  control  signal, 

characterised  in  that  tracking  control 
means  are  provided  for  controlling  tracking  of 
said  selected  information  track  (6)  by  said 
zeroth  order  beam  in  response  to  said  first 
tracking  control  signal  as  well  as  in  response 
to  a  second  tracking  control  signal  produced 
by  detecting  with  said  detecting  means  a  sec- 
ond  beam  produced  by  reflection  from  said 
medium  (1)  of  a  second  non-zeroth  order 
beam,  having  a  different  sign  to  said  first  non- 
zeroth  order  beam,  directed  by  the  diffraction 
grating  (11)  simultaneously  with  said  directing 
of  said  zeroth  and  first  non-zeroth  order 
beams,  onto  the  other  of  said  adjacent  guiding 
tracks  (2), 

and  for  controlling  tracking  of  a  further 
selected  information  track  (6')  of  said  plurality 
of  information  tracks  by  said  zeroth  order 
beam  in  response  to  a  further  set  of  first  and 
second  tracking  control  signals  produced  by 
simultaneously  directing  a  different  pair  of  non- 
zeroth  order  beams  having  different  signs  pro- 
duced  by  said  diffraction  grating  (11)  onto  said 
adjacent  guiding  tracks  (2),  and  detecting  two 
beams  produced  by  reflection  from  said  me- 
dium  (1)  of  said  different  pair  of  non-zeroth 
order  beams. 

3.  An  apparatus  according  to  Claim  2,  charac- 
terised  in  that  said  tracking  control  means 
comprises  a  pair  of  switches  for  switching  be- 
tween  a  pair  of  photosensors  corresponding  to 
said  first  and  second  non-zeroth  order  beams, 
and  a  further  pair  of  photosensors  correspond- 
ing  to  said  different  pair  of  non-zeroth  order 
beams,  in  order  to  select  which  pair  of  non- 
zeroth  order  beams  is  to  be  used  for  tracking. 

Patentanspruche 

1.  Verfahren  zum  Aufzeichnen  von  Information 
auf  und  Wiedergeben  von  Information  von  ei- 
nem  optischen  Informationsaufzeichnungsme- 
dium  (1),  das  Fuhrungsspuren  (2)  und  mehrere 
Informationsspuren  (6,  6')  zwischen  den  oder 
jedem  Paar  von  aneinandergrenzenden  Fuh- 
rungsspuren  (2)  aufweist,  welches  Verfahren 
umfaBt: 

Richten  eines  Strahls  nullter  Ordnung,  der 

von  einem  Beugungsgitter  (11)  erzeugt  wird, 
auf  eine  selektierte  der  Informationsspuren  (6), 
urn  die  Information  auf  diese  selektierte  Infor- 
mationsspur  (6)  aufzuzeichnen  oder  hiervon  In- 

5  formation  wiederzugeben; 
Richten  eines  ersten  Strahls  nicht  nullter 

Ordnung,  der  vom  Beugungsgitter  (11)  erzeugt 
wird,  auf  eine  der  angrenzenden  Fuhrungsspu- 
ren  (2);  und 

io  Detektieren  eines  ersten  Strahls,  der  durch 
Reflexion  vom  Medium  (1)  des  ersten  Strahls 
nicht  nullter  Ordnung  erzeugt  worden  ist,  urn 
ein  erstes  Spursteuersignal  zu  erzeugen, 
dadurch  gekennzeichnet, 

is  dal3  die  Spursteuerung  der  selektierten  In- 
formationsspur  (6)  durch  den  Strahl  nullter 
Ordnung  ausgefuhrt  wird,  indem  simultan  mit 
dem  Richten  des  Strahls  nullter  und  des  ersten 
Strahls  nicht  nullter  Ordnung  ein  zweiter  Strahl 

20  nicht  nullter  Ordnung,  der  vom  Beugungsgitter 
(11)  erzeugt  wird,  mit  einem  vom  ersten 
Strahls  nicht  nullter  Ordnung  verschiedenen 
Vorzeichen  auf  die  andere  der  angrenzenden 
Fuhrungsspuren  (2)  gerichtet  wird,  und  indem 

25  ein  zweiter  Strahl,  der  durch  Reflexion  vom 
Medium  (1)  des  zweiten  Strahls  nicht  nullter 
Ordnung  erzeugt  wird,  detektiert  wird,  urn  ein 
zweites  Spursteuersignal  zu  erzeugen,  und  in- 
dem  die  Spursteuerung  der  selektierten  Infor- 

30  mationsspur  (6)  durch  den  Strahl  nullter  Ord- 
nung  mittels  des  ersten  und  zweiten  Spursteu- 
ersignals  erfolgt,  und 

dal3  die  Spursteuerung  einer  weiteren  se- 
lektierten  Informationsspur  (6')  der  mehreren 

35  Informationsspuren  durch  den  Strahl  nullter 
Ordnung  darauffolgend  ausgefuhrt  wird,  indem 
simultan  ein  anderes  Paar  von  Strahlen  nicht 
nullter  Ordnung,  die  verschiedene  Vorzeichen 
aufweisen  und  vom  Beugungsgitter  (11)  er- 

40  zeugt  werden,  auf  die  angrenzenden  Fuhrungs- 
spuren  (2)  gerichtet  werden  und  zwei  Strahlen, 
die  durch  Reflexion  vom  Medium  (1)  des  ande- 
ren  Paares  von  Strahlen  nicht  nullter  Ordnung 
erzeugt  werden,  detektiert  werden,  urn  einen 

45  weiteren  Satz  dieser  ersten  und  zweiten  Spur- 
steuersignale  zum  Steuern  der  Spurnachfuh- 
rung  dieser  weiteren  selektierten  Informations- 
spur  (6')  durch  den  Strahl  nullter  Ordnung  zu 
erzeugen. 

50 
2.  Vorrichtung  zum  Aufzeichnen  von  Information 

auf  und  Wiedergeben  von  Information  von  ei- 
nem  optischen  Informationsaufzeichnungsme- 
dium  (1),  das  Fuhrungsspuren  (2)  und  mehrere 

55  Informationsspuren  (6,  6')  zwischen  den  oder 
jedem  Paar  von  angrenzenden  Fuhrungsspu- 
ren  (2)  aufweist,  wobei  die  Vorrichtung  umfaBt: 

eine  Bestrahlungseinrichtung,  die  eine 

8 
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Lichtquelle  (7)  und  ein  Beugungsgitter  (11)  urn- 
fafit,  urn  einen  Strahl  nullter  Ordnung,  der  vom 
Beugungsgitter  (11)  erzeugt  wird,  auf  eine  se- 
lektierte  der  Informationsspuren  (6)  zu  richten, 
urn  auf  der  selektierten  Informationsspur  (6)  5 
Information  aufzuzeichnen  oder  hiervon  Infor- 
mation  wiederzugeben,  und  zum  Richten  eines 
ersten  Strahls  nicht  nullter  Ordnung,  der  vom 
Beugungsgitter  (11)  erzeugt  wird,  auf  eine  der 
angrenzenden  Fuhrungsspuren  (2);  und  10 

eine  Detektoreinrichtung,  die  mehrere  Fo- 
tosensoren  enthalt,  zum  Detektieren  eines  er- 
sten  Strahls,  der  durch  Reflexion  vom  Medium 
(1)  des  ersten  Strahls  nicht  nullter  Ordnung 
erzeugt  wird,  urn  ein  erstes  Spursteuersignal  is 
zu  erzeugen, 
dadurch  gekennzeichnet, 
dal3  eine  Spursteuereinrichtung  vorgesehen  ist, 
die  die  Spurnachfuhrung  der  selektierten  Infor- 
mationsspur  (6)  durch  den  Strahl  nullter  Ord-  20 
nung  ansprechend  auf  das  erste  Spursteuersi- 
gnal  sowie  auch  ansprechend  auf  ein  zweites 
Spursteuersignal  steuert,  das  erzeugt  wird,  in- 
dem  mit  der  Detektoreinrichtung  ein  zweiter 
Strahl  detektiert  wird,  der  durch  Reflexion  vom  25 
Medium  (1)  eines  zweiten  Strahls  nicht  nullter 
Ordnung  erzeugt  wird,  ein  vom  ersten  Strahl 
nicht  nullter  Ordnung  verschiedenes  Vorzei- 
chen  hat,  durch  das  Beugungsgitter  (11)  simul- 
tan  mit  der  Richtung  des  Strahls  nullter  Ord-  30 
nung  und  ersten  Strahls  nicht  nullter  Ordnung 
auf  die  andere  der  angrenzenden  Fuhrungs- 
spuren  (2)  gerichtet  wird, 

und  zum  Steuern  der  Spurnachfuhrung  ei- 
ner  weiteren  selektierten  Informationsspur  (6')  35 
dieser  Mehrzahl  von  Informationsspuren  durch 
den  Strahl  nullter  Ordnung  ansprechend  auf 
einen  weiteren  Satz  von  ersten  und  zweiten 
Spursteuersignalen,  die  erzeugt  werden,  indem 
simultan  ein  anderes  Paar  von  Strahlen  nicht  40 
nullter  Ordnung,  die  verschiedene  Vorzeichen 
aufweisen  und  vom  Beugungsgitter  (11)  er- 
zeugt  werden,  auf  die  angrenzenden  Fuhrungs- 
spuren  (2)  gerichtet  werden,  und  indem  zwei 
Strahlen  detektiert  werden,  die  durch  Reflexion  45 
vom  Medium  (1)  des  anderen  Paares  von 
Strahlen  nicht  nullter  Ordnung  erzeugt  werden. 

Vorrichtung  nach  Anspruch  2, 
dadurch  gekennzeichnet,  50 
dal3  die  Spursteuereinrichtung  ein  Paar  Schal- 
ter  aufweist,  urn  zwischen  einem  Paar  von 
Fotosensoren  entsprechend  dem  ersten  und 
zweiten  Strahl  nicht  nullter  Ordnung  zu  schal- 
ten,  und  ein  weiteres  Paar  Fotosensoren  ent-  55 
sprechend  dem  anderen  Paar  von  Strahlen 
nicht  nullter  Ordnung  aufweist,  urn  zu  selektie- 
ren,  welches  Paar  von  Strahlen  nicht  nullter 

Ordnung  fur  die  Spursteuerung  zu  verwenden 
ist. 

Revendications 

1.  Un  procede  d'enregistrement  d'information  sur 
un  milieu  d'enregistrement  (1)  d'information 
optique,  et  de  reproduction  d'information  a 
partir  de  celui-ci,  qui  comprend  des  pistes  de 
guidage  (2)  et  une  serie  de  pistes  d'informa- 
tion  (6,  6')  entre  la  paire  de  pistes  adjacentes 
de  guidage  (2)  ou  entre  chacune  de  ces  pai- 
res,  le  procede  comprenant  les  etapes  consis- 
tant  a: 

diriger  un  faisceau  d'ordre  zero-ieme,  pro- 
duit  par  un  reseau  de  diffraction  (11),  sur  une 
piste  choisie  parmi  lesdites  pistes  d'informa- 
tion  (6)  afin  d'enregistrer  une  information  sur 
ladite  piste  d'information  choisie  (6)  ou  de  re- 
produce  une  information  a  partir  de  celle-ci; 

diriger  un  premier  faisceau  d'ordre  non 
zero-ieme,  produit  par  ledit  reseau  de  diffrac- 
tion  (11),  sur  I'une  des  pistes  adjacentes  de 
guidage  (2); 

et  detecter  un  premier  faisceau  produit  par 
reflexion,  a  partir  dudit  milieu  (1),  dudit  premier 
faisceau  d'ordre  non  zero-ieme  afin  de  produi- 
re  un  premier  signal  de  commande  de  suivi; 

caracterise  en  ce  que  le  suivi  de  ladite 
piste  d'information  choisie  (6)  par  ledit  faisceau 
d'ordre  zero-ieme  est  effectue  on  dirigeant  sur 
I'autre  desdites  pistes  adjacentes  de  guidage 
(2),  tout  en  dirigeant  ledit  faisceau  d'ordre 
zero-ieme  et  ledit  premier  faisceau  d'ordre  non 
zero-ieme,  un  deuxieme  faisceau  d'ordre  non 
zero-ieme,  qui  est  produit  par  ledit  faisceau  de 
diffraction  (11)  et  dont  le  signe  est  different  de 
celui  dudit  premier  faisceau  d'ordre  non  zero- 
ieme,  et  en  detectant  un  deuxieme  faisceau 
produit  par  reflexion,  a  partir  dudit  milieu  (1), 
dudit  deuxieme  faisceau  d'ordre  non  zero-ieme 
afin  de  produire  un  deuxieme  signal  de  com- 
mande  de  suivi, 

et  en  commandant  le  suivi  de  ladite  piste 
choisie  d'information  (6)  par  ledit  faisceau  d'or- 
dre  zero-ieme  au  moyen  dudit  premier  et  dudit 
deuxieme  signaux  de  commande  de  suivi, 

et  en  ce  que  le  suivi  d'une  autre  piste 
d'information  (6'),  choisie  dans  ladite  serie  de 
pistes  d'information,  par  ledit  faisceau  d'ordre 
zero-ieme  est  ensuite  effectue  en  dirigeant  si- 
multanement  sur  lesdites  pistes  adjacentes  de 
guidage  (2)  une  paire  differente  de  faisceaux 
d'ordre  non  zero-ieme,  de  signes  different, 
produits  par  ledit  reseau  de  diffraction  (11),  et 
en  detectant  deux  faisceaux  produits  par  re- 
flexion  a  partir  dudit  milieu  (1)  de  ladite  paire 
differente  de  faisceaux  d'ordre  non  zero-ieme 
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afin  de  produire  un  autre  ensemble  desdits 
premier  et  deuxieme  signaux  de  commande 
de  suivi  pour  commander  le  suivi,  par  ledit 
faisceau  d'ordre  zero-ieme,  de  ledite  autre  pis- 
te  d'information  choisie  (6').  5 

Un  appareil  d'enregistrement  d'information  sur 
un  milieu  d'enregistrement  optique  d'informa- 
tion  (1)  et  de  reproduction  de  I'information  a 
partir  de  celui-ci,  le  milieu  comportant  des  10 
pistes  de  guidage  (2)  et  une  serie  de  pistes 
d'information  (6,  6')  entre  les  paires  de  pistes 
de  guidage  adjacentes  (2)  ou  chacune  de  ces 
paires,  I'appareil  comprenant  : 

un  moyen  de  rayonnement,  incluant  une  is 
source  lumineuse  (7)  et  un  reseau  de  diffrac- 
tion  (11),  servant  a  diriger  un  faisceau  d'ordre 
zero-ieme  produit  par  ledit  reseau  de  diffrac- 
tion  (11)  sur  une  piste  choisie  parmi  lesdites 
pistes  d'information  (6)  afin  d'enregistrer  une  20 
information  sur  ladite  piste  d'information  choi- 
sie  (6)  ou  de  reproduire  une  information  a 
partir  de  celle-ci,  et  a  diriger  un  premier  fais- 
ceau  d'ordre  non  zero-ieme  produit  par  ledit 
reseau  de  diffraction  (11)  sur  I'une  desdites  25 
pistes  adjacentes  de  guidage  (2); 

et  un  moyen  de  detection  incluant  une 
serie  de  capteurs  photo-electriques  pour  de- 
tecter  un  premier  faisceau  produit  par  reflexion 
a  partir  dudit  milieu  (1)  dudit  premier  faisceau  30 
d'ordre  non  zero-ieme  pour  produire  un  pre- 
mier  signal  de  commande  de  suivi, 

caracterise  en  ce  que  des  moyens  de 
commande  de  suivi  sont  prevus  pour  comman- 
der  le  suivi  de  ladite  piste  d'information  de  35 
suivi  (6)  par  ledit  faisceau  d'ordre  zero-ieme  en 
reponse  audit  premier  signal  de  commande  de 
suivi  et  aussi  en  reponse  a  un  deuxieme  signal 
de  commande  de  suivi  produit  en  detectant  a 
I'aide  du  moyen  de  detection  un  deuxieme  40 
faisceau,  produit  par  reflexion  a  partir  dudit 
milieu  (1)  d'un  deuxieme  faisceau  d'ordre  non 
zero-ieme,  d'un  signe  different  dudit  premier 
faisceau  d'ordre  non  zero-ieme,  dirige  par  le 
reseau  de  diffraction  (11)  de  fagon  simultanee  45 
avec  ladite  direction  dudit  faisceau  d'ordre 
zero-ieme  et  dudit  premier  faisceau  d'ordre 
non  zero-ieme  sur  I'autre  desdites  pistes  de 
guidage  adjacentes  (2), 

et  pour  commander  un  suivi  d'une  autre  so 
piste  d'information  (6'),  choisie  dans  ladite  se- 
rie  de  pistes  d'information,  par  ledit  faisceau 
d'ordre  zero-ieme  en  reponse  a  un  autre  en- 
semble  d'un  premier  et  d'un  deuxieme  signaux 
de  commande  de  suivi  produits  en  dirigeant  55 
simultanement  une  paire  differente  de  fais- 
ceaux  d'ordre  non  zero-ieme,  de  signes  diffe- 
rents,  produits  par  ledit  reseau  de  diffraction 

(11)  sur  lesdites  pistes  de  guidage  adjacentes 
(2),  et  en  detectant  deux  faisceaux  produits  par 
reflexion,  a  partir  dudit  milieu  (1),  de  ladite 
paire  differente  de  faisceaux  d'ordre  non  zero- 
ieme. 

Un  appareil  relon  la  revendication  2,  caracteri- 
se  en  ce  que  ledit  moyen  de  commande  de 
suivi  comprend  une  paire  de  commutateurs 
servant  a  commuter  entre  une  paire  de  cap- 
teurs  photosensibles  correspondant  audit  pre- 
mier  et  audit  deuxieme  faisceaux  d'ordre  non 
zero-ieme,  et  une  autre  paire  de  capteurs  pho- 
tosensibles  correspondant  a  ladite  paire  diffe- 
rente  de  faisceaux  d'ordre  non  zero-ieme,  afin 
de  choisir  la  paire  de  faisceaux  d'ordre  non 
zero-ieme  qui  doit  etre  utilisee  pour  le  suivi. 

10 
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