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Inject lon lasers based on GaAs offer many advantages over other types ofl -asers r -espec la l l y  when l t  comes to  e f f l c lency  l r ,  z ] . -  e t te tnp ts  were  made ne-cent ly [3,  4]  to lmprove the spectral  composl l lon-of the radlbt lon, to penm.C

the use of these lasers 1n spectroscopy and holography. Usual ly wnen thegenerat lon threshold ls exceede$ by 10 - zoi |  ana moi 'e,  several  of  longltudlnal
modes, occupying a band 5 -  10 A, are observed 1n the spectrum. an aiaryJrJ-
shows that the emisslon band of a GaAs laser should behbve l1ke a horrogeneous\r
b roadened one t5 ] .  Nonethe less ,  the  ease w l th  wh lch  rnu l t lmode genera t lon  ls
exc l ted  lnd i -ca tes  a  dev la t lon  f rom homogene l ty .  A  no t lceab le  lnc rease o f  the
spontaneous emiss ion  ln tens l ty  1s  a lso  observed once the  th resho ld  1s  reached.
For example, i -n [6]  we obtalned an lncrease of 6o% on the short-wave l lne wlnc
a t  a  two- fo ld  excess  above th resho l_d  (approx lmate  d iode area  10-h  cm2) .  A
s1ml la r  resu l t  was  repor ted  recent ly  1n  t7 ] .

We have proposed [6] t rrat  these devlat lons are connected wlth spat lal  ln-
homogenelt les 1n the aet ive region, one manifestat lon of whlch ane the knovrngenerat lon t f  channel-s. t t  To ver i fy thls,  we lnvest lgated the lnf luence of the
resonator  d lmens lons  on  the  laser  spec t rum we used (cw lasers  o f  the  ep l tax la l
type  l2 l  a t  7^To,  w l th  th resho lds  0 .8  -  10  mA) .  The resonator  was produced by
c leavage on  four  s ldes .  The d lode c ross  sec t lon  was c lose  to  quadra t lc .  As
seen from tr ' ig.  1 wlth decreaslng resonator dlmenslons 1t is posslble to lncreaae
the  re la t l ve  th resho ld  o f  mu l t lmode genera t ion  (1 .e . ,  the  ra l to  o f  the  th resho ld
for the appearance of two or more r lodes to the threshold of the f i rst  *oA"j- to '
B -  10 at an area smal- l -er than 10-s cm2. The next observat lon shows that thls
effect is due not so much to the select lv i ty of the resonator as to the inprove-
rent of the condlt lons for uni formly f i I11ng trre resonator.  Flgure 2 showi how
effect ively the growth of the lntenslty _of i r re spontaneous emlsJlon ls sup-
pressed a f te r  the  th resho ld  1s  reached (e  mA)  ln  a  laser  o f  smal l  a rea ;  t i r l sgrowth does not exceed 5% ana 25%,-for two-fold and f ive-fold excess above
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Fle. 1.  Inf luence of dlode area S on the rel_at1ve threshold E of
mul-t lmode generat lon 1n quadri lateral  (squai-e) resonators ( the oest
resu l ts  a re  g lven fo r  each va lue  o f  the  area) .77"K,  cw opera t lon .
F ig .  2 .  In tens l ty  Q 1n  the  w ings  o f  the  emlss ion  band vs .  the  cur -
ren t  r  be low and above the  gengra t lon .  th resho ld  (z  nn) .  Genera t lon-
wavelength approximately 8700 [ ,  the wave]_ength ln A 1s lndlcated
in  the  f igure .  77"K,  cw opera t lon .
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th resho ld ,  respec t lve ly .  I t  fo l lgws lher "e fo re  tha t  inhomogene i t ies  w l th  a  char -
ac ter ls t l c  a tmenston  c lose  to  10- t  em'make an  apprec lab le  cont r lbu t lon  to  the

x excl tat lon of the mult lmode generat lon (not only by contr lbut ing to lndepen-

dent channels,  but also by stopplng stat lonary generat lon by lnternal Q-swltch-
1 n g ,  m o d e  e o m P e t l t l o n ,  e t c . ) .

Whi le a smal l-s lze laser cannot lncr.ease appreclably the power of s lngle-

mode generat lon, l t  does lmprove the rat lo of the coherent-to- lncoherent radla-

t lon Intenslty ina can serve as a generator that dr lves a power anp1lf ler '  A

s1m1lar behavior was observed. 1n dlodes of large resonator length but of wldth

not larger than 20 U. In thls case about 100 mW of pract lcal ly s lngle-fre-
q,r"n"y Jw emlsslon was obtalned at a threefold exeess above threshold.
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