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Description 

This  invention  relates  to  a  semiconductor  laser 
array  apparatus  which  produces  high  output  power 
beams  with  a  0°  phase-shift  between  the  adjacent 
laser  beams. 

Semiconductor  laser  devices  which  are  useful 
as  light  sources  for  optical  discs,  laser  printers, 
optical  measuring  systems,  etc.,  must  produce  high 
output  power.  However,  conventional  semiconduc- 
tor  laser  devices  having  a  single  waveguide  struc- 
ture  can  only  produce  low  output  power,  60-70  mW 
at  their  best,  even  taken  into  account  their  window 
effects  and/or  the  reflectivity  control  at  their  facets. 
In  order  to  oscillate  laser  light  in  a  certain  array 
mode  (i.e.,  a  0°  phase-shift  mode,  resulting  in  a 
single  narrow  beam  with  higher  output  power), 
semiconductor  laser  array  devices,  in  which  a  plu- 
rality  of  waveguides  are  fabricated  in  a  parallel 
manner  to  achieve  an  optical  phase-coupling  be- 
tween  the  adjacent  waveguides,  have  been  studied. 
However,  the  optical  phase-shift  between  the  adja- 
cent  waveguides  of  these  devices  is,  indeed,  180°  , 
and  output  power  light  is  emitted  in  a  two-beam 
fashion  having  a  certain  angle  therebetween,  result- 
ing  in  a  far-field  pattern  having  two  peaks.  Thus, 
this  laser  light  cannot  be  condensed  into  a  diffrac- 
tion  limited  spot  fashion  by  means  of  any  known 
optical  lens.  In  order  to  use  these  semiconductor 
laser  array  devices  as  light  sources  of  optical 
discs,  laser  printers,  etc.,  they  must  oscillate  lasers 
in  a  single  array  mode  and  emit  output  power  light 
with  a  single  narrow  beam. 

Figures  4  and  5  show  a  conventional  semicon- 
ductor  laser  array  device,  which  can  be  produced 
as  follows:  On  the  (001)  plane  of  a  p-GaAs  sub- 
strate  101,  an  n  -Al01  Gao.gAs  current  blocking  layer 
102  having  a  thickness  of  0.7  urn  and  an  n-GaAs 
surface-protective  layer  103  having  a  thickness  of 
0.1  urn  are  successively  formed  by  liquid  phase 
epitaxy.  Then,  three  straight  channels  108  are 
formed  in  a  parallel  manner  through  both  the 
surface-protective  layer  103  and  the  current  bloc- 
king  layer  102  into  the  p-GaAs  substrate  101.  Each 
of  the  channels  108  has  a  width  of  4  urn  and  a 
depth  of  about  1  mm.  The  distance  from  the  center 
of  one  channel  to  that  of  the  adjacent  channel  is  5 
linn.  These  channels  108  are  disposed  at  right 
angles  to  the  (110)  plane  which  corresponds  to 
each  of  the  facets  of  the  device.  Then,  on  the  n- 
GaAs  surface-protective  layer  103  including  the 
channels  108,  a  p-Alo.42Gao.58As  cladding  layer  104 
having  a  thickness  of  0.2  urn  in  the  portions  out  of 
the  channels  108,  a  p-  or  n-  AI0.i4Ga0.86As  active 
layer  105  having  a  thickness  of  0.08  urn,  an  n- 
Alo.42Gao.5sAs  cladding  layer  106  having  a  thick- 
ness  of  0.8  urn  and  an  n  -GaAs  contact  layer  1078 
having  a  thickness  of  1.5  urn  are  successively 

formed  by  liquid  phase  epitaxy.  Since  the  channels 
108  are  filled  with  the  p-cladding  layer  104,  the 
surface  of  each  of  the  layers  104,  105,  106  and 
107  becomes  flat.  Then,  the  upper  face  of  the 

5  contact  layer  107  and  the  back  face  of  the  sub- 
strate  101  are  subjected  to  a  vapor  deposition 
treatment  with  metal  materials  and  then  heated  to 
form  ohmic  contacts  thereon  made  of  alloys  of  the 
metal  materials,  followed  by  cleaving  at  the  (011) 

10  plane  of  the  wafer,  resulting  in  a  conventional  semi- 
conductive  laser  array  device. 

The  optical  field  distribution  of  beams  oscil- 
lated  by  the  conventional  laser  array  device  and 
the  far-field  pattern  attained  by  the  conventional 

15  laser  array  device  are  shown  in  Figures  6  and  7, 
respectively,  indicating  that  the  optical  phase-shift 
between  the  adjacent  waveguides  is  180°  . 

The  reason  why  the  conventional  semiconduc- 
tor  laser  array  device  having  a  plurality  of 

20  waveguides  is  operated  in  a  180°  phase-shift 
mode  is  that  laser  light  is  absorbed  by  the  optical 
coupling  area  between  the  adjacent  waveguides, 
which  makes  threshold  gain  of  the  180°  phase- 
shift  mode  significantly  low. 

25  The  above-mentioned  phenomenon  that  the 
conventional  laser  array  device  is  operated  in  a 
180°  phase-shift  mode  can  be  also  explained  by 
reference  to  Figure  8,  which  shows  the  depen- 
dence  of  the  threshold  gain  of  all  possible  array 

30  modes  (  v  =  1,2  and  3)  of  a  triple  lasing  filament 
array  on  the  difference  in  refractive  index  in  the 
lateral  direction.  This  dependence  is  obtained  by  a 
calculating  analysis  of  the  waveguides.  It  can  be 
also  seen  from  Figure  8  that  the  conventional  laser 

35  array  device  selectively  and  stably  oscillates  laser 
in  a  180°  phase-shift  mode.  As  mentioned  above, 
such  as  180°  phase-shift  mode  attains  a  far-field 
pattern  having  two  peaks,  which  causes  difficulty  in 
condensing  the  laser  light  into  a  diffraction  limited 

40  spot  fashion  by  means  of  any  known  optical  lens. 
Moreover,  the  conventional  laser  array  device 

oscillates  laser  light  in  an  array  mode  other  than 
the  0°  phase-shift  mode  and  the  180°  phase-shift 
mode,  thereby  producing  output  light  with  a  plural- 

45  ity  of  beams.  In  addition,  two  or  more  array  modes 
are  mixed  without  interference  therebetween,  there- 
by  producing  output  light  with  broad  beams. 

A  semiconductor  laser  array  device  having  an 
effective  index-guided  structure  in  which  optical 

50  loss  in  the  optical  coupling  area  is  zero  has  been 
proposed,  which  is  shown  in  Figure  9.  The  produc- 
tion  of  this  laser  array  device  is  as  follows:  On  the 
(001)  plane  of  an  n-GaAs  substrate  111,  an  n- 
AlxGâ xAs  cladding  layer  112  having  a  thickness  of 

55  0.8  urn,  an  n-  or  p-  AlyGâ yAs  active  layer  113 
having  a  thickness  of  0.1  urn,  a  p-AlxGâ xAs  clad- 
ding  layer  114  having  a  thickness  of  0.8  urn,  and  a 
p  -GaAs  contact  layer  115  having  a  thickness  of 
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0.1  urn  are  successively  formed  by  a  crystal 
growth  technique  such  as  metal  organic-chemical 
vapor  deposition  (MOCVD),  molecular  beam  epi- 
taxy  (MBE),  liquid  phase  epitaxy  (LPE),  or  the  like. 
Then,  ohmic  contacts  are  formed  on  both  sides  of 
the  wafer.  Three  mesa-stripes  116  are  then  formed 
in  a  parallel  manner  in  the  wafer  by  photolithog- 
raphy  and  a  reactive  ion-beam  etching  technique  in 
such  a  manner  that  the  portion  of  the  p-cladding 
layer  114  corresonding  to  the  outside  of  the  mesa- 
stripes  116  has  a  thickness  of  0.3  urn.  Each  of  the 
mesa-strips  116  has  an  width  of  3  urn  and  a  height 
of  1.5  urn.  The  distance  from  the  center  of  one 
mesa-stripe  to  that  of  the  adjacent  mesa-stripe  is  4 
linn.  These  mesa-stripes  116  are  disposed  in  the 
<T10>  direction  of  the  substrate  111.  Then, 
cleavage  is  carried  out  at  the  (T10)  plane  of  the 
wafer  to  form  a  laser  array  device  117  having  a 
cavity  length  of  about  250  mm. 

The  oscillation  transverse  mode  attained  by 
this  effective-index  guided  laser  array  device  is 
composed  of  a  plurality  of  array  modes.  This  phe- 
nomenon  can  be  explained  as  follows:  This 
effective-index  guided  laser  array  device  oscillates 
lasers  in  all  allowed  array  modes  at  the  same  time 
because  the  absorption  of  light  at  the  optical  cou- 
pling  area  does  not  occur  and  all  of  the  allowed 
array  modes  have  the  same  threshold  gain,  where- 
as  the  laser  array  device  shown  in  Figure  4  selec- 
tively  oscillates  laser  light  in  a  180°  phase-shift 
mode  because  laser  light  is  significantly  absorbed 
by  the  optical  coupling  area.  The  breadth  of  output 
beams  produced  by  this  laser  array  device  which 
oscillates  laser  light  in  a  plurality  of  array  modes  is 
several  times  that  of  diffraction  limited  value,  which 
causes  difficulty  in  practical  use  of  the  laser  array 
device. 

According  to  the  present  invention  there  is 
provided  a  semiconductor  laser  array  apparatus 
comprising  a  semiconductor  laser  array  device 
having  a  plurality  of  active  waveguides  in  a  parallel 
manner  with  an  optical  phase-coupling  between  the 
adjacent  waveguides  and  an  optical  phase-shifting 
means  attaining  a  180°  phase-shift  between  the 
adjacent  laser  beams  emitted  from  the  adjacent 
waveguides  of  the  laser  array  device,  said  phase- 
shifting  means  including  striped  films  disposed  on 
a  supporting  plate  and  being  disposed  outside  the 
laser  array  device  and  also  positioned  in  the  vi- 
cinity  of  one  of  the  facets  of  the  laser  array  device, 
the  distance  between  said  facet  and  said  phase- 
shifting  means  being  such  that  the  emitted  laser 
beams  are  separated  from  each  other. 

In  a  preferred  embodiment,  the  distance  be- 
tween  said  facet  and  the  optical  phase-shifting 
means  of  the  laser  array  device  is  not  more  than 
30  urn. 

Preferably,  the  reflectivity  of  said  facet  facing 

the  optical  phase-coupling  means  is  10%  or  less 
and  that  of  the  other  facet  is  80%  or  more. 

The  optical  phase-shifting  means  is  preferably 
disposed  in  the  vicinity  of  said  facet  at  an  inclina- 

5  tion  of  3°  or  more  to  the  facet  in  the  direction  of 
the  normal  to  said  facet. 

The  optical  absorption  coefficient  of  said  op- 
tical  phase-shifting  means  is  preferably  5%  or  less. 

In  a  preferred  embodiment,  the  optical  phase- 
io  shifting  means  comprises  a  glass  plate  and  striped 

and  multi-layered  films. 
Thus,  the  invention  described  herein  makes 

possible  the  objective  of  providing  a  semiconductor 
laser  array  apparatus  which  oscillates  laser  in  a 

is  single  array  mode  at  high  output  power  with  a 
single  narrow  beam. 

For  a  better  understanding  of  the  invention, 
reference  will  now  be  made,  by  way  of  example,  to 
the  accompanying  drawings  in  which: 

20  Figure  1  is  a  diagram  showing  a  semiconductor 
laser  array  apparatus  of  this  invention; 
Figure  2  is  a  diagram  showing  an  enlarged 
portion  of  the  semiconductor  laser  array  appara- 
tus  shown  in  Figure  1  ; 

25  Figure  3  is  a  graph  showing  the  far-field  pattern 
attained  by  the  semiconductor  laser  array  ap- 
paratus  shown  in  Figure  1  ; 
Figures  4  and  5,  respectively,  are  a  front  sec- 
tional  view  and  a  perspective  view  showing  a 

30  conventional  semiconductor  laser  array  device; 
Figure  6  is  a  graph  showing  the  optical  field 
distribution  of  the  conventional  semiconductor 
laser  array  device  shown  in  Figure  4; 
Figure  7  is  a  graph  showing  the  far-field  pattern 

35  attained  by  the  conventional  semiconductor  la- 
ser  array  device  shown  in  Figure  4; 
Figure  8  is  a  graph  showing  the  dependence  of 
the  threshold  gain  of  all  possible  array  modes  of 
the  conventional  semiconductor  laser  array  de- 

40  vice  of  Figure  4  on  the  difference  in  refractive 
index  in  the  lateral  direction;  and 
Figure  9  is  a  perspective  view  showing  a  con- 
ventional  effective-index  guided  laser  array  de- 
vice. 

45  Referring  now  to  the  drawings, 
Figure  1  shows  a  semiconductor  laser  array 
apparatus  of  this  invention,  which  comprises  an 
optical-loss  guided  semiconductor  laser  array 
device  1  such  as  that  of  the  laser  array  device 

50  shown  in  Figure  4  and  an  optical  phase-shifting 
means  2  disposed  in  the  vicinity  of  the  front 
facet  of  the  laser  array  device  1  . 

The  array  device  1  has  a  plurality  of  lasing 
filaments  in  a  parallel  manner  as  shown  in  Figure  4. 

55  The  method  for  the  production  of  the  laser  array 
device  1  is  also  the  same  as  that  of  the  laser  array 
device  shown  in  Figure  4.  The  distance  from  the 
center  of  one  channel  to  that  of  the  adjacent  chan- 
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nel  of  this  laser  array  device  1  is  5  urn  and  the 
oscillation  wavelength  thereof  is  7800  A.  This  laser 
array  device  1  oscillates  in  a  single  180°  phase- 
shifting  mode  up  to  a  high  output  power  level  as 
mentioned  above.  The  rear  reflecting  face  of  this 
laser  array  device  1  is  coated  by  a  multi-layer 
made  of  amorphous  silicon  and  AI2O3  using  a 
vapor  deposition  technique,  resulting  in  a  reflectiv- 
ity  of  80%,  and  the  front  reflecting  face  thereof  is 
coated  with  AI2O3  using  a  vapor  deposition  tech- 
nique,  resulting  in  a  reflectivity  of  7%. 

The  semiconductor  laser  array  apparatus  of 
this  invention  is  produced  as  follows:  The  semicon- 
ductor  laser  array  device  1  is  mounted  on  a  stem  3 
by  a  soldering  material  such  as  In.  The  electrode  of 
the  laser  array  device  1  is  electrically  connected  to 
a  lead  pin  303  by  an  aluminum  wire  302.  A  Si-pin 
304,  which  is  used  to  monitor  the  output  of  the 
laser  array  device  1,  is  disposed  behind  the  laser 
array  device  1.  The  portion  305  of  the  stem  3, 
which  is  at  the  position  lower  by  about  10  urn  than 
the  position  at  which  the  laser  array  device  1  is 
mounted  on  the  stem  3,  has  a  groove  301.  In  this 
groove  301,  the  above-mentioned  optical  phase- 
shifting  means  2  is  fixed  by  a  screw  302.  Figure  2 
shows  the  positional  relationship  between  the  laser 
array  device  1  and  the  optical  phase-shifting 
means  2. 

The  optical  phase-shifting  means  2  is,  for  ex- 
ample,  composed  of  a  glass  plate  201  with  a  low 
expansion  coefficient  having  a  thickness  of  120  urn 
and  striped  silicon  nitride  films  202  with  a  refractive 
index  n  of  1  .96  having  a  thickness  t  formed  on  the 
glass  plate  201.  The  width  of  each  stripe  is  5  mm. 
The  thickness  t  of  each  striped  silicon  nitride  film 
202  must  meet  the  following  equation: 

n't  =  t  +  (2m  +  1)2 

wherein  n  is  the  refractive  index  of  silicon 
nitride,  m  is  the  integers  such  as  0,  1,  2,  3  and 
X  is  the  oscillation  wavelength  of  the  laser  array 
device. 

In  the  example,  the  values  of  n  and  X  are  set  to 
be  1.96  and  7800  A,  respectively,  namely,  n  = 
1.96,  X  =  7800  A,  and  accordingly,  t  is  repre- 
sented  by  the  following  equation: 

t  =  (2m  +  1)  x  4062.5  A 

In  this  example,  the  value  of  m  is  set  to  be 
zero,  and  accordingly,  the  thickness  t  of  each  strip- 
ed  silicon  nitride  film  202  is  4062.5  A. 

The  silicon  nitide  film  202  with  a  thickness  of 
4062.5  A  is  formed  on  the  glass  plate  201  by 
plasma  assisted  chemical  vapor  deposition.  The 
silicon  nitride  film  202  is  formed  into  a  plurality  of 
stripes  by  photolithography  and  an  etching  tech- 

nique.  The  distance  from  the  center  of  one  stripe  to 
that  of  the  adjacent  stripe  is  10  urn.  The  function  of 
the  optical  phase-shifting  means  2  is  as  follows: 
The  laser  array  device  1  oscillates  laser  beams 

5  having  a  wavelength  of  7800  A  with  a  180°  phase- 
shift  therebetween  as  mentioned  above.  Some  por- 
tions  of  the  laser  beams  pass  through  the  glass 
plate  201  via  the  striped  silicon  nitride  films  202 
and  the  other  portions  of  the  laser  beams  directly 

10  pass  through  the  glass  plate  201,  resulting  in  a 
180°  phase-shift  between  the  adjacent  laser 
beams  from  the  laser  array  device  1  . 

Then,  the  optical  phase-shifting  means  2  is 
placed  in  the  groove  301  of  the  stem  3  at  a 

15  distance  d  from  the  laser  array  device  1  while 
current  is  injected  into  the  laser  array  device  1  to 
oscillate  laser  beams.  The  distance  d  from  the 
laser  array  device  1  to  the  optical  phase-shifting 
means  2  is  determined  depending  upon  the  posi- 

20  tion  of  the  tip  of  the  screw  302  which  comes  into 
contact  with  the  optical  phase-shifting  means  2  in 
the  groove  301  of  the  stem  3.  In  this  example,  the 
value  d  is  set  to  be  20  urn  (i.e.,  d  =  20  urn).  The 
optical  phase-shifting  means  2  is  fixed  by  the 

25  screw  302  in  the  groove  301  in  such  a  manner  that 
it  is  inclined  at  about  3°  to  the  front  facet  of  the 
laser  array  device  1  in  the  direction  of  the  normal 
to  the  active  layer  of  the  laser  array  device  1,  so 
that  the  amount  of  reflected  beams  from  the  optical 

30  phase-shifting  means  2  to  the  laser  array  device  1 
can  be  minimized. 

The  adjustment  of  the  optical  phase-shifting 
means  2  to  the  above-mentioned  specified  position 
in  the  groove  301  is  carried  out  as  follows:  The 

35  optical  phase-shifting  means  2  is  placed  at  an 
inclinating  of  about  3  0  to  the  front  facet  of  the  laser 
array  device  1  at  the  position  in  the  groove  301  of 
the  stem  3,  where  laser  beams  from  a  plurality  of 
lasing  filaments  (a)  to  (c)  of  the  laser  array  device  1 

40  are  observed  to  be  separated  from  each  other. 
Then,  the  optical  phase-shafting  means  2  is  moved 
in  the  parallel  direction  with  regard  to  the  original 
position  and  fixed  by  the  screw  301  to  the  speci- 
fied  position  at  which  the  far-field  pattern  attained 

45  by  the  laser  array  device  1  is  the  pattern  shown  in 
Figure  3  indicating  that  laser  beams  from  the  laser 
array  device  1  are  concentrated  at  the  center  into  a 
single-beam  fashion,  resulting  in  a  semiconductor 
laser  array  apparatus  of  this  invention. 

50  The  semiconductor  laser  array  apparatus  at- 
tains  laser  oscillation  with  a  single  narrow  beam  up 
to  a  higher  output  power  level,  which  is  equivalent 
to  the  oscillation  pattern  in  a  0  0  phase-shift  mode. 

The  invention  is  not  limited  to  the  laser  array 
55  device  1  with  the  structure  mentioned  above,  but  it 

is,  of  course,  applicable  to  other  laser  array  de- 
vices  with  a  different  structure  which  oscillate  in  a 
single  180°  phase-shift  mode.  Moreover,  optical 

5 
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phase-shifting  means  made  of  materials  different 
from  those  of  the  above-mentioned  optical  phase- 
shifting  means  2,  optical  phase-shifting  means 
fixed  in  the  groove  of  the  stem  by  a  process 
different  from  that  of  the  above-mentioned  optical 
phase-shifting  means  2,  and  semiconductor  laser 
array  apparatuses  in  which  the  window  glass  of  a 
stem  cap  is  used  as  the  optical  phase-shifting 
means  are,  of  course,  applicable  to  this  invention. 

Claims 

1.  A  semiconductor  laser  array  apparatus  com- 
prising  a  semiconductor  laser  array  device  (1) 
having  a  plurality  of  active  waveguides  (a,  b,  c) 
in  a  parallel  manner  with  an  optical  phase- 
coupling  between  the  adjacent  waveguides  and 
an  optical  phase-shifting  means  (2)  attaining  a 
180°  phase-shift  between  the  adjacent  laser 
beams  emitted  from  the  adjacent  waveguides 
of  the  laser  array  device,  said  phase-shifting 
means  including  striped  films  disposed  on  a 
supporting  plate  and  being  disposed  outside 
the  laser  array  device  and  also  positioned  in 
the  vicinity  of  one  of  the  facets  of  the  laser 
array  device,  the  distance  between  said  facet 
and  said  phase-shifting  means  being  such  that 
the  emitted  laser  beams  are  separated  from 
each  other. 

2.  A  semiconductor  laser  array  apparatus  accord- 
ing  to  Claim  1,  wherein  the  distance  between 
said  facet  and  the  optical  phase-shifting  means 
is  not  more  than  30  urn. 

3.  A  semiconductor  laser  array  apparatus  accord- 
ing  to  Claim  1  or  2,  wherein  the  reflectivity  of 
said  facet  is  1  0%  or  less  and  that  of  the  other 
facet  is  80%  or  more. 

4.  A  semiconductor  laser  array  apparatus  accord- 
ing  to  Claim  1,  2  or  3,  wherein  said  optical 
phase-shifting  means  is  disposed  in  the  vicinity 
of  said  facet  at  an  inclination  of  3  °  or  more  to 
said  facet  in  the  direction  of  the  normal  to  said 
facet. 

5.  A  semiconductor  laser  array  apparatus  accord- 
ing  to  Claim  1,  2,  3  or  4,  wherein  the  optical 
absorption  coefficient  of  said  optical  phase- 
shifting  means  is  5%  or  less. 

ing  to  any  preceding  claim,  wherein  said  strip- 
ed  films  are  made  of  silicon  nitride  with  a 
thickness  t  which  meets  the  equation 

5  n.t  =  t  +  (2m  +  1)2 

wherein  n  is  the  refractive  index  of  silicon 
nitride,  m  is  a  non-negative  integer,  and  X  is 
the  oscillation  wavelength  of  the  laser  array 

10  device. 

Patentanspruche 

1.  Halbleiterlaser-Vielfachanordnung,  die  umfa/St: 
15  ein  Halbleiterlaser-Vielfachelement  (1),  welches 

mehrere  aktive  Wellenleiter  (a,b,c)  parallel  zu- 
einander  mit  einer  optischen  Phasenkopplung 
zwischen  den  benachbarten  Wellenleitern  und 
ein  optisches  Phasenverschiebungsmittel  (2) 

20  aufweist,  das  eine  Phasenverschiebung  von 
180°  zwischen  den  benachbarten  Laserstrah- 
len  bewirkt,  die  von  den  benachbarten  Wellen- 
leitern  des  Laser-Vielfachbauelements  abge- 
strahlt  werden,  wobei  das  Phasenverschie- 

25  bungsmittel  auf  einer  Stutzplatte  angeordnete 
streifenformige  Schichten  einschlie/St  und  au- 
Cerhalb  des  Laser-Vielfachbauelements  aber  in 
unmittelbarer  Nahe  einer  der  Kristallflachen 
des  Laser-Vielfachbauelements  positioniert  ist, 

30  wobei  der  Abstand  zwischen  der  Kristallflache 
und  dem  Phasenverschiebungsmittel  derart  ist, 
da/S  die  abgestrahlten  Laserstrahlen  voneinan- 
der  getrennt  sind. 

35  2.  Halbleiterlaser-Vielfachanordnung  nach  An- 
spruch  1,  wobei,  der  Abstand  zwischen  der 
Kristallflache  und  dem  optischen  Phasenver- 
schiebungsmittel  nicht  mehr  als  30  urn  be- 
tragt. 

40 
3.  Halbleiterlaser-Vielfachanordnung  nach  An- 

spruch  1  oder  2,  wobei  das  Reflexionsvermo- 
gen  der  Kristallflache  10%  oder  kleiner  und 
das  der  anderen  Flache  80%  oder  gro/Ser  ist. 

45 
4.  Halbleiterlaser-Vielfachanordnung  nach  einem 

der  Anspruche  1  bis  3,  wobei  das  optische 
Phasenverschiebungsmittel  in  unmittelbarer 
Nahe  der  Kristallflache  mit  einer  Neigung  von 

50  3°  oder  mehr  zur  Kristallflache  in  Richtung  der 
Normalen  zu  der  Kristallflache  angeordnet  ist. 

6.  A  semiconductor  laser  array  apparatus  accord- 
ing  to  any  preceding  claim,  wherein  said  sup- 
porting  plate  of  the  phase-shifting  means  is  55 
made  of  a  glass. 

7.  A  semiconductor  laser  array  apparatus  accord- 

5.  Halbleiterlaser-Vielfachanordnung  nach  einem 
der  Anspruche  1  bis  4,  wobei  der  Absorbtions- 
koeffizient  des  optischen  Phasenverschie- 
bungsmittels  5%  oder  weniger  betragt. 

6.  Halbleiterlaser-Vielfachanordnung  nach  einem 

6 
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der  vorstehenden  Anspruche,  wobei  die  Stutz- 
platte  des  Phasenverschiebungsmittels  aus 
Glas  besteht. 

7.  Halbleiterlaser-Vielfachanordnung  nach  einem 
der  vorstehenden  Anspruche,  wobei  die  strei- 
fenformige  Schicht  aus  Siliziumnitrid  mit  einer 
Dicke  t  hergestellt  ist,  welche  der  Gleichung 

n.t=  t  +  {2m  +  \)\ 

genugt,  wobei  n  der  Brechungsindex  von  Silizi- 
umnitrid,  m  eine  positive  ganze  Zahl  und  X  die 
Oszillations-Wellenlange  des  Laser-Vielfach- 
bauelements  ist. 

Revendicatlons 

1.  Appareil  a  reseau  laser  a  semiconducteurs, 
comprenant  un  dispositif  a  reseau  laser  a  se- 
miconducteurs  (1),  comprenant  plusieurs  gui- 
des  d'onde  actifs  (a,  b,  c)  disposes  d'une 
maniere  parallele  et  presentant  un  couplage  de 
phase  optique  entre  les  guides  d'onde  adja- 
cents,  et  des  moyens  de  dephasage  optique 
(2)  permettant  d'obtenir  un  dephasage  de 
180°  entre  les  faisceaux  laser  adjacents  emis 
par  les  guides  d'onde  adjacents  du  dispositif  a 
reseau  laser,  ces  moyens  de  dephasage  com- 
prenant  des  films  en  bande,  disposes  sur  une 
plaque  de  support  et  situes  en  dehors  du 
dispositif  a  reseau  laser,  en  etant  positionnes 
aussi  au  voisinage  de  I'une  des  facettes  du 
dispositif  a  reseau  laser,  la  distance  entre  cette 
facette  et  ces  moyens  de  dephasage  etant 
telle  que  les  faisceaux  laser  emis  sont  separes 
I'un  de  I'autre. 

2.  Appareil  a  reseau  laser  a  semiconducteurs  sui- 
vant  la  revendication  1  ,  dans  lequel  la  distance 
entre  ladite  facette  et  les  moyens  de  dephasa- 
ge  optique  n'excede  pas  30  urn. 

3.  Appareil  a  reseau  laser  a  semiconducteurs  sui- 
vant  la  revendication  1  ou  2,  dans  lequel  le 
pouvoir  reflechissant  de  ladite  facette  est  egal 
ou  inferieur  a  10  %  et  celui  de  I'autre  facette 
est  egal  ou  superieur  a  80  %. 

4.  Appareil  a  reseau  laser  a  semiconducteurs  sui- 
vant  la  revendication  1,2  ou  3,  dans  lequel  les 
moyens  de  dephasage  optique  sont  disposes 
au  voisinage  de  ladite  facette  suivant  une  incli- 
naison  de  3°  ou  plus  vis-a-vis  de  cette  facette 
suivant  la  direction  de  la  normale  a  cette 
meme  facette. 

5.  Appareil  a  reseau  laser  a  semiconducteurs  sui- 

vant  la  revendication  1  ,2,  3  ou  4,  dans  lequel  le 
coefficient  d'absorption  optique  des  moyens 
de  dephasage  optique  est  egal  ou  inferieur  a  5 
%. 

5 
6.  Appareil  a  reseau  laser  a  semiconducteurs  sui- 

vant  I'une  quelconque  des  revendications  pre- 
cedentes,  dans  lequel  la  plaque  de  support 
des  moyens  de  dephasage  est  en  verre. 

10 
7.  Appareil  a  reseau  laser  a  semiconducteurs  sui- 

vant  I'une  quelconque  des  revendications  pre- 
cedentes,  dans  lequel  les  films  en  bande  sont 
en  nitrure  de  silicium  et  d'une  epaisseur  t  qui 

15  repond  a  I'equation 

n.t  =  t  +  (2m  +  1)  X/2 

dans  laquelle  n  est  I'indice  de  refraction  du 
20  nitrure  de  silicium,  m  est  un  nombre  entier  non 

negatif  et  X  est  la  longueur  d'onde  d'oscillation 
du  dispositif  a  reseau  laser. 
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