10

15

20

25

30

35

1 INJECTION LASER 5 Field of the Invention The invention relates to
optoelectronic technology, namely - to the effective powerful and compact
semiconducting injection lasers (diode lasers) operating in a broad range
of wavelengths. 10 Description of the related Art Various types of injection
lasers are known: the injection lasers with a stripe active region of
generation and with the output of emission through the edge mirror of 15
the optical resonator [S.S. Ou et al., Electronics Letters (1992). v.28,
No0.25, pp.2345 2346], the surface-emitting injection lasers with the
vertical resonator [A. Krigge et &lJEERGrNics3ERers, 2001, vol.37,
No0.20, pp.1222-1225], the injection lasers with the outgoing emission in
the optical resonator [Shveykin V.I., Patent No. US 6,748,002 B2, Jun. 8,
2004]. 20 From the standpoint of technical substance and technical
problem to be solved the closeStElAETEYANESR-prototype with a
surface emission was described in the following work [Sveykin V.I.,
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includes tilayer heterostructure placed on ate; the sa

PRMEGH AN GRMPAS rNeaNEUsiRG InVeelisnigsafeddind elsepmserieratinmty a broad
thegeldpe AR AU egion of generation, optical resonator, reflectors,

ohmic contacts, device for output of emission with covers, the

arrangement for suppression of the lateral superluminescent emission. In

this case at least two cells dPeganipitigtionf dre felatasdiin the stripe active

region which make up at least one bar of the laser emission generation;

the said cells are constrained at least on the one side by the device for

output SPEMHBIETSE KLY IRSHE ABPI: alitfitBIsHihirsaG A a stripe
aetty negionved geflecition amd thith thgionthainspanassitor thewtigbe edge mirror of

FRISSIRG TREAUY S, | !aéﬁdef’Bl?f‘%lék‘ﬂ?%@@eﬁé@%ﬁ)mﬁzs, No.25, pp.2345-

heterostructure. The reflectors are placed on the inclined surfaces of the
L3R . the HEPATCRBIROATIRCEPRARSE ot dNSy VPIE G stionpbY S Krigge et al.,
ERGiORRTe Cisttiy, arothe widaceiofahe gieteastrapsraeranhjidichirestiend with the
of lateral sides of the stri neratign 35 reqgion, gnd which is chase
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Juiefe A00H the refraction index of the region transparent for the output 2

From the standpoint of technical substance and technical problem to be solved
the closest the injection laser-prototype with a surface emission was described in the
following work [Sveykin V.l., Patent RU 2109382 C1, Bup. Ne11, 20.04.98]. The said
injection laser includes the multilayer heterostructure placed on the substrate; the said
heterostructure has the active layer. The said injection laser also includes the stripe
active region of generation, optical resonator, reflectors, ohmic contacts, device for
output of emission with covers, the arrangement for suppression of the lateral
superluminescent emission. In this case at least two cells of generation are formed in the
stripe active region which make up at least one bar of the laser emission generation; the
said cells are constrained at least on the one side by the device for output of emission
executed in the form of the additionally introduced cavity with two reflectors and the
region transparent for the output emission. The cavity is placed on the side of the surface
of the heterostructure. The reflectors are placed on the inclined surfaces of the cavity. At
that the angle y is created, formed by the direction of the cavity reflector rib on the
surface of the heterostructure and the direction of lateral sides of the stripe generation
region, and which is chosen within the following range: (11/2) - arcsin(1/n)< yp<(m/2) +

arcsin(1/n), where n — is the refraction index of the region transparent for the output
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emission. Besides at least for one reflector of the cavity the angle (3 is
created which is formed by the normal line mentally drawn on the plane
surface of the active layer to the line of intersection of its plane with the
plane surface of the indicated cavity reflector and the normal line drawn
towards the surface of the indicated reflegtor. The said angle is 5 chosen
within the following range: (1/2)aresin(1/n)< (3 <(rr/2)-(1/2)aresin(1/n).
With respect to the surface of the heterostructure the bottom of the cavity

idared Bé&i&scuﬁtwa@fdﬁﬁfgﬁeﬂébw drarenesgiyfiue BRYIefghe created which is
l%r Ildl%d ml%SIIana e en g%:’ ed durlr’(}g? éfel’atlé)uI’}fOf th eVaCC Ive. | er to the
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sala ampillification enas on the se rre en
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ESORYY beXhl@IBUrsﬁacho@’eﬁnaAm&tmahteutan@tﬁeﬁgotmmOdf dfieheavijuis glidhed at the
el faesawiin g hie waneliieg, ﬁw'ﬁ'o%ﬁkﬂ‘ﬁrﬁgﬂ@é %.Qé%‘ﬁeg% propagated

region of generation. The total ampllflcatlon in the 15 indicated cell is
%H‘Eb%ﬁi?ﬁrﬁ‘ﬂ%}éé hopevfsh theraidhengiendirindpisrmibedr Bgigrostructure
cegedraipapaeibh fos theawiputtenissiassanchptadadeatory tie dbegitiamg of the

o) roe?%%ﬁt 0 Gha'Biss! Qté?’rHr[‘]%% @g‘?ﬁ%&%&‘a%ﬁ?@%a‘{%ﬁ% rﬂ‘éc%?cated cell. The

re ect e cavity I’Ef ector said regionthe external outp

@ams@milwmaa@%ommawaﬁﬁb@@rwatn@@s@wﬁ@tsmtt@tl?@@brféébedndlcated
38 aHEPBh YoRMYSRIaBn 20 T#éer#é@&ias@dmm@gq atdhenbiaedien imser P.N is chosen

proto econS|s POSS, grease of th utput power of mls .

PIRaTRS: /SR o Lehr T 1A Skt P de S v page emelifed
mnﬁomgkmgmmxnesrmadmrmmdfrggre%tmlmntyTby tniahenmitmetion in the
plibacyTanoreRsseian %&%@B@HW@%&Q@%%@F%W%& € erhef, there is the

narrow cavities in the heterostructure and located in the immediate V|C|n|ty

AR HenoRasenkLvE ety h R R LB aRfr A Ish s gian. pfopagation
eheissssivat theirautpdratdis aihthecoerdsgomdiicd lystoefleatedss dieopaida) reflector. In

Ré%%?d@é&&?%e%ﬁ@ﬂ%ﬁ'%tﬁﬂf’é&Q?ﬁ'??@éﬁa%f LIt iRTSIERSY- aﬁéﬁééﬁ?&t least one

can create difficulties by securing the necessary resources of operability
sida e fdAYaaesef thereuirdt 6 RENISHEStrictions consisting in the fact that

output pherpigsiondyaxageted andy iWeeuan thsesubspiatetydichosiad |hepossib|e
mansRarent, g 39 lprlpsst eF“A?S'O'?ss%%mg‘ |¥t°” be I f’\%".ﬂclé‘a%é’@ REngth. At
the presen |nvenPonp|sV¥ﬁe creg&lon Of% superp wer pl |nject on 9

las eganiehimredheyp (R drchiielogipe! casuiewiiessinfarecoiapuestl repeatability by

RIEWSSHRELFEOBY R arrangements for emission output being executed in the form of
narrow cavities in the heterostructure and located in the immediate vicinity of the active
layer. This can lead to a great diffractional divergence of emission at the output cells and
correspondingly to increase of optical losses by output of emission and to decrease of its
efficiency. This fact can create difficulties by securing the necessary resources of
operability and reliability. Also there are certain restrictions consisting in the fact that
output of emission is executed only through the substrate which should be transparent

for laser emission.
Summary of the Invention

The basis of the present invention is the creation of the superpowerful injection

laser of the new type (hereafter - the Laser) with surface output of emission from the
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3 active layer in the form of the multitude of the output laser beams and
functioning in the known broad range of wavelengths of emission and
also based on the original effective and non-obvious way of the output of
emission. Technical results consist in the fact that the length of the
proposed Laser is in 5 principle unlimiteg (the indicated length is
restricted only by the size of the used semi- conducting substrate), that
the density of emission at the output facets of the Laser is significantly

&mwébyntheef&ﬁmrdﬂftﬂé)ramtmc@)owhatcﬁﬁpumaéeéraoauﬁ%réﬂgh@@w&fng in the

l?n las re ISSIOn h# VgICI I{}\Cél P tICa| O(T (?Ssq;e SIO a%gltlnesa{eﬁectlve
8epen ence ﬂ‘l aser ngt% res current OWO 9

ﬂﬁ@b@@ﬂnﬂﬁml@r@/%@féb%m@tmwlmﬁét@@se of the Laser length, hlgher
resourqe G aliling 2addughrelaliiy hihRe basgthasck C?rgb%"sed Laser is in

dwecﬂw%and d|vzrgence of the ouiﬁut emission are controlle

PRGE SIS R RAISEISE AP RAIb S ESHIHET 208 RYaRRraleye) 10 Used semi-
somghlified Adesirdiep tbaththéndensibn aheraissivm intibaetedttedfamsds retiles Laser is

é\b%iﬂEQH%l el qtlvavaly the factdhat W(Ppoﬁ%d)'rklﬁ%{%hﬂﬁ'ﬁé{ég‘g'ggﬁértﬁﬁh power of

laser heterostructure 15 containing at least one active Iayer conS|st|n of
e RIRID SR RUNRY BFICHpRC KRN SRIEGAIS8SRR IRIRIBIBRIgR FACdRe '”depe”dence on
imm&uﬁna@mlmmmmm eptreat resonsiaticnessdizatitch layekecreasing with

é%%”gf%'eﬁf%% ?{nﬁgltu i P@slf‘??c%a%% Paebﬁ 10 GRS fity of the

n the dlrectlon o amp ication XIS at ast one“sequence

lapraced. atpesthad glirestuiandItyaEtRs e rfchst @few mimiskian are controlled in a

@fﬂ@ﬁﬁﬁg&%d&gmmh@qaémmggqﬁaabt@aégeefqn@ @%%@fh%% Ig@,ﬁhpnf.ed
one emission. ou ¥ ion COHSI tln%Of at Ieall'st lffre ion. |
dREs

output TSGRA IS SHER WS TRL SN FROHSS Y | 58t g{?saare achieved
temigonthectingtidiet fordpaseih G)‘ﬁJéﬂﬂ@SldﬁSﬁlslh@LEi@@Véftﬁelaser heterostructure

emelifrRfiansssiuneniicensiehing idhlgast Ane-se Ry stLomiRly oteWaid Laser

region is restricted on its opp03|te sides in the direction of the longitudinal

alitpitiuten adde Rrate piidaakamplitaten s ApLeat R ARGy, metalization
angte cofisistiimptivie ast arfic e soblagspomdihglgasihrespaaidhéterostructure in the

égf&r?l’ﬂl'l\lo?(;’fﬁé‘;ﬁﬁk Inr@“@ﬁ@)ﬁ%%ﬁor?%‘%@ » ANLA0E SRUGS Eﬁ'&ﬂ f?ffg‘%ﬂQ&ed This

th e effective refraction in ex ne
?@ié%ﬁu@tﬁ@t% Atipeak *FhQ&?&Wﬁélﬂﬂ@@ﬂt@ﬁtlg%m'ﬁ&%@'St'”9 of at least

ﬁh’énb&brwdjilﬁh awgr%at%é&aam%mﬁssigmf&ﬁﬁmdiﬁé@ﬁsnc:@oaﬁﬁtm@r@p%eréast one

su Sr%r %%nSIIStt% n t Ct tgﬁttcfnog grflr% I30 tlgn gf 8{ Ilerl]saelr qelrostructure there is a
NoN-obvious outpu r emission propa atlng inthe o

W@gm@tmadgymef%mmrﬁl qmwiﬂeammrm@m/eﬂé@mwhﬁmuw region and
ERRARG S Biiaee Y HieibaseEvdy BirduelRGbHR reBiasied SviRUpposite sides
|rne %’i\%ngnyeygt%gﬂ %%ethdelslggegﬁ?u%mal amplification axis by the output facets located under
certain linear angles of inclination a4 and a,, correspondingly with respect to the external
surface of the amplification region, and the ratio of the refraction index ny of the leak-in
layer to the effective refraction index n.s of the heterostructure with the leak-in layer
included into it is equal to the number which is greater than one.

A significant difference of the proposed Laser consists in the fact that for the first
time original and non-obvious output of laser emission propagating in the optical
waveguide along the longitudinal amplification axis is executed through the external
surface of the Laser with the help of the emission output regions which are discretely
distributed inside the laser heterostructure and have original composition, structure and
sizes. At that the composition, structure and dimensions of the output regions and their

output facets are such that the output of emission is realized in the form of leaky
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distributed inside the laser heterostructure and have original composition,

structure and sizes. At that the composition, structure and dimensions of

the output regions and their 35 output facets are such that the output of

emission is realized in the form of leaky 4 emission. The proposed Lasers

are characterized by high efficiency increpsing with growth of their length

and in contrast to modern injection lasers they are characterized by a

significantly lower (by the factor of 10-' - 10-3) density of laser emission at

&nasswﬁutrrﬁawmpbyemej@moa@ dﬁ@ﬁﬁtéﬁza@Obgli\rﬁggeém@ﬁd@smreasing with

eml E da{ %tlcgl 5 Ios €S, [ educ threshold current densﬂgha
ced o

Ii(S)\év I’%IQ: an&%ﬂerma? I‘eSISetrar?l’lIE{-Z‘ecn?RIS ?&C% make possi

eosmumerﬁlhgl*pveera(ﬁutmffﬂvéoméé@oper‘é&udrﬁbw@u pElesgh goivsionatite output

f%xfc@§erb9nﬂ'}%s'96h%me@ §i|’8@(|Wys'ﬁﬁﬁf'@ﬁ'&lyéﬁk?et%%@g?g&%%ﬁc%sIQTN optical
Laser manufacture. Technical results are also achieved thrOUé;h the fac

kRSN b%{ﬂcgﬂg@%ﬂé%d FYTRBECSRS e U ¥ RAUSHHC]N™IC &nd thermal
resiotzatmswithhiefisttioakeopdlsiblet scappraarhigte hglieilinl to theel dseugberation by
Lisardn BRANGARESIE A iR e Ehishrls ﬁ#g R mtﬂwéstechnologlcal

achieved. Technical results are also achieved through the fact that in the
PogseRalicasRE MeavésiviSification region on the side of the emission
output Thermiast thsulayars ulsichaahevid eum;@edhmmaaummcombomtlemge facets

%%getgl%k{ﬁeesﬁ’eﬁgyor% %Ytﬁ/ '8%88‘( V@ééﬁg “rc ﬁ%ﬂ ?éf%’&‘%ﬁ'% éﬂl&le%ts approximately

terostructure I1s realize e amplifi catlon region on the indicated
eftyal oreife SHHALECERST ﬁb@é‘i’ﬁ@ﬂ'abtm@ reduRtempZReoRres BRI st et density
ihadnighegoefficient of emission reflection is placed. Through this fact in
particu hel crea?e of thle emission ppwer ﬁnﬁl Sf H‘?atl terostruct
manufa&% RIS 8RS AR LU PR e G ?susS erostructure in
thehieveldichtionghgiea facthh@udmnfe@pmdmgomr@lmuzmm rIgethslpyecewhich are
B bGtoy kA regian I xR MM wack&f thaleaksin WAR AR restriction of

result eff|(:|ency is increased in particular and the Laser threshqld current

RNRRILAY e OSiREaTHStite LrdealerddnidUa AIPTGHItRe B3R dhe indicated
sefeecr ithplaaed anfae afichofclvatadyerdatetsmEtelidatiensobiayefrtingth the high

égé‘#ﬁ{: h?tc(;P @%’*ﬁ%&%@%ﬁ&ﬁ'&'% t%@mg (Ff'egagp ﬁt d%‘ﬁ gur F‘Hﬂa increase of

Belcterlzed by

unidirectiona aser emission wi vergence angle Is
'zlik?rﬁ@%ﬂo'?é’@ﬁ‘fﬂE:af‘%mﬁ'fﬂ'a%BfM%ﬁmﬁﬁwYﬁﬂﬁa*ﬁ'ﬁi’ﬁ‘?e
heterogigusHice! lne&wﬁﬁwéfmé@nar@gmwmﬂ?@gldetﬁ@pmte fitath&orresponding
%@E‘Iflz%rtllgnu‘g%rslg epfeb(% ?hteb%utput region on the external surface of the leak-in
layer. As a result efficiency is increased in particular and the Laser threshold current is
reduced.

Technical results are also achieved through the fact that the reflector is placed on
one of the edge facets. The dimensions of the said reflector allow to reflect all laser
beams directed on it. As a result unidirectionality of laser emission with a reduced
divergence angle is achieved.

Technical results are also achieved through the fact that in the heterostructure in
the amplification region on the side opposite to the emission output side there are the
layers which are executed with such compositions and thickness values by which a
partial restriction of emission in the heterostructure is realized in the amplification region
on the said side. On the said side on the surface of heterostructure the metallization
sublayer with the high coefficient of emission reflection is placed. Through this fact in
particular the increase of the Laser efficiency and simplification of manufacture

technology are achieved.
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30 layers which are executed with such compositions and thickness
values by which a partial restriction of emission in the heterostructure is
realized in the amplification region on the said side. On the said side on
the surface of heterostructure the metallization sublayer with the high
coefficient of emission reflection is placeg. Through this fact in particular
the increase of the Laser efficiency and simplification of manufacture 35
technology are achieved. 5 Technical results are also achieved through
the fac‘r&aah@taleaﬁmwoaﬁi%aﬁa@lﬁimmrﬁu@agiﬁm@ée fiﬂimﬂdlhfbﬁaﬁbo stripe
Ih ?.tlon region. The salq stngg amgllf catlonﬁ ions are |
g th

etongittidmal anipfification axis wanlltpe feP'sp ace éfieen the e sa'd stripe
anédlfb),atmLmd@eaﬁi@rWiﬂquéor@tﬁécﬁlgngcﬂm‘ﬂ@mtu@mranmﬂfth@tlsn axns whlle the

%'M@t@éﬂ%@ﬂwqgﬁﬁﬁw SR BRLRr AR URLIFSHARM 2Bskicient lower than the

IOI|f|cat| n subreqi articular this fact allows to get the
R TS HaB, ORI O i DB eI R g Subregions.

mmddnmbéaﬁﬁh}mm teegsitihe singleouiitmlasahemissser olibfgit pegien
propospaLRRON rLNRLANGISS SEARKIRALIRNAL TGQUHR VLIRS & Sl @Rn of the

are made equal by 10 absolute values (equal to rr/2). At that the leak-in
kRREF RUERE! SR PERRBREARE hickness no less then the length of the
output Legiananglkiplig droyrthttany et oﬁtblet lzektangleny whileréhemade equal by

$6‘ Fé’ 'éﬁ%‘% EgJéh‘? Aty OSArt‘et gft”}?er A NeT i o TH&"H%&&P P ion has a
act the corresponding direct V|ty an angle verge ce o laser beams

mé%ﬁn@l@ﬁéé*mmﬁéeagﬁbﬂme@ﬂilt@s@rqse@?rrgq@@!@é awﬁf@\;@awméthe leak
fedhpidhre ieliens @@I@a@ﬂtamﬁeaazccﬁdam@wm @éﬁbawgptstﬂ.satmr@ugh this

ted wit lut d I / d
B R I a i e S TR B YRR o
througltee$aontiiag &lmtwﬁyogg lespahdethsolsndtseanhietstHy the fact that the
eI dayesa are fermedieitidhe m%@ugﬁtﬁjtthfcg@'éﬁoéké&@kitwuth equal

regions and on the multitude of amplification regions. This in particula

ARIRELPUIESSAHR 185 S BMBLABAS 5P HRe AMbIiH Qé%ﬂoﬁfi%é?oné?’a%@ (¢/2).
the out]jen:hmgamssmltd atksalto iachease dificighciharfach dvaenofainariasesxpanded

'O0h A GRS RIS AN ?ézgrlé‘[fﬁ'l‘“ﬁ ﬁﬁrﬂy&%tﬁ%&z H?a%t Bt 18 emission

mldd e of every output region alo ole lengt E |cat|on

PefghsesistARe Ritihare Rl OfrRrRRIdiePL T EcaiRptififaifo i regitipidar makes

possiotalty isistical Mbﬁsﬁiﬁ@lﬂfanW@ﬁiwﬁ)WﬂégaﬁlMGQH@wlfﬂ@glons and
metqlllzatlon layers the W|d hs of wt}lﬁp uch ess than the widths of the

ou p&'Png?gﬁg hie Tac pg%cuiar lea0dS to réduction of the Laser
threshdlecboigahtesults are also achieved through the fact that in the middle of every
output region along its whole length the amplification regions of a stripe form are formed.
The said stripe amplification regions are totally identical to the amplification regions with
the corresponding metallization layers the widths of which much less than the widths of
the output regions This fact in particular leads to reduction of the Laser threshold current
and to increase of the emission power.

Technical results are also achieved through the fact that the Laser includes at
least two sequences of alternating at least one emission amplification region consisting
at least of one subregion and at least of one emission output region consisting of at least
one subregion which are connected in parallel by the current. Through this increase of
the Laser emission power is achieved approximately by the number of times equal to the
number of the in parallel connected indicated sequences.

Technical results are also achieved through the fact that the Laser includes at

least two above indicated sequences which are connected in series by the current. As a
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and to increase of the emission power. Technical results are also
achieved through the fact that the Laser includes at least two sequences
of alternating at least one emission amplification region consisting 30 at
least of one subregion and at least of one emission output region
consisting of at least one subregion whigh are connected in parallel by the
current. Through this increase of the Laser emission power is achieved
approximately by the number of times equal to the number of the in

i@%taileitcta@@@ﬁt@@dﬂtﬂjﬁat@méequenﬁa%aﬁe@nrﬂi@al_éeéuamwoa@@wer is achieved.

hieved rough e dact thal dae Laser includes,at 35 1sasiing above
indicated sequenges WHICRPRIe CORNeLled 1t Seties by the current. AS a
resierapfttie sefescnnonciesl iedicatedisempssest (Heel taseoregppssiding increase of
p@%[té@@%@}&dto Im%g?emlssmn power is approximately increased

by the pumber of times e to the number of the series connected

md.catga%éﬁﬁe‘ﬁc@g RIGEYY LO1PRUBR ARSI Sierlionyie Tolpigaral execution of
theptied typh ef Laser) WiliEssdaoe mitploé gpresessi onveuttigriheoasises layer in particular
AEAUGBHR 65 {RLCGrabeRE IR P hAdmEen RGN LRASE  WhlY f@ﬁ%e proposed

output of emission out of the active layer in particular in the form of the

grenah GRRBr A RR-PRdUs dVEYset 1B S5UBSIRN tREIPYLHSERH PERGIFigS of the
eﬁﬁﬂoWerﬁldumanbwﬂgmavayr@feﬁ&m|s&m|outpuupuslmupmp@féleﬁroﬂuced into
h flow emi n,.T l | n .
S Btale Y L L RYE S RO Y S Renatn e
anm@lméqbw&%} Jﬁﬁt@*%tﬁétmﬁﬁﬁ'@msiﬁmelEl@?folt"%i?@msfpﬁé’@a@ with the

BgH ¥ IS RN SE RN S SERAENISE RENSHRABHER wftbah@lhtgﬂaéeliﬁbéﬁﬁyss.on and
f their,o tion as eII as re uctl n ofo tical Josses of emission
{?ﬁ ir.ind § §

BN bt RE A 1 RRT e D Bl Ay gy et reductir
gfgtuhmc%tnlsse@u@mwtmf(metbmm@n d‘éﬁ@uty—(bwtﬁeOﬁadtm ofitpOd! fa@ets) controlled
QRctRiH R &'f\‘ké‘rb’%r%"HP l@lé@eﬁ'%@%ﬁ ARchHNRI 98 NRR FrBRASEhd thermal

emission, reduced values of ohmic and thermal resistances and also

EﬁéﬁFﬁE&ﬁ? SARpIRIESSIT R tRB SERRIGEIORN Sfolissdasnpaiggical process of Laser
mamffmtiuse. Brief description of the drawings 20 The present invention is
explained by the figures 1 - 11. Fig. 1 schematically describes the

longitudinal cross-section of the proposed multibeam Laser with the

sequence of alternating tWf'ShHISFFERYESA PEYISHEHBIRree emission

output regions the output facets of which are perpendicular to the external

gual to the

The present invention is explained by the figures 1 — 11.

Fig. 1 schematically describes the longitudinal cross-section of the proposed
multibeam Laser with the sequence of alternating two amplification regions and three
emission output regions the output facets of which are perpendicular to the external
surface of the amplification region.

Fig.2 schematically describes the view from above of the proposed Laser the
longitudinal cross-section of which is sketched out in the Fig.1

Fig.3 schematically describes the cross-section in amplification region of the
Laser the longitudinal section of which is sketched out in the Fig.1.

Fig.4 schematically describes the view from above on the side of emission output
of the proposed Laser two amplification regions in which are divided into three parallel
located amplification.

Fig.5 schematically describes the view from above on the side of emission output
of the proposed Laser in which three additional narrow amplification regions are

introduced which connect the amplification regions along the whole length of the Laser.
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25 surface of the amplification region. Fig.2 schematically describes the
view from above of the proposed Laser the longitudinal cross-section of
which is sketched out in the Fig.1 Fig.3 schematically describes the
cross-section in amplification region of the Laser the longitudinal section
of which is sketched out in the Fig.1. 30 fig.4 schematically describes the
view from above on the side of emission output of the proposed Laser
two amplification regions in which are divided into three parallel located

amplifiG@ie&oﬁ&’éﬁ@é}@maﬁgﬁ&ysdmwﬂhgﬁMaariewﬁmﬁtb@vgr@;sbﬂéa Laser with
t%de of emlgsm ¥ ut of th Rro osed Laser |nW |ch*1 three.addi tlon{al :
e put side the

€ remove in. wh|c emission ou
narrow ampl‘?lca?lon regions are’'3 m%ro%ué)&? ich connec?f’h
meipllfzedinon kkygicnsvdllonthenehpgigiemenigo dlatke leaeeconneijed directly to the
seheRatically describes the longitudinal section of the proposed Laser
with the removed substrate in which on the sjde o%sne 0 the emission

output Si%d tﬁ@%ﬁﬂ%tﬂﬁ??é’%?s%ﬁ'ﬁ% iRl Pradrepgsed Laser the
lcogitedieal skatictycionthieh e tiedshedt uriein5Hei§ig. ﬁchematlcally describes

the V'eWJfS’%bﬁ@ﬁ%\é‘ﬁc%ﬁ|W&e§£9i8%§efﬂé—6§%%t£‘§ctl8ﬂ%‘fﬁé“ ‘ﬁﬁEQﬂaﬂfregion of the
which is sketched out in the F 0.8 SChematlg%gP( scribes the

eRS8E ‘é’EEtR‘ﬁPHecﬂ%vﬁlrﬁ]&ﬁ??é%%}‘??e'@ﬁ‘isoﬂhé‘q_é firaliopusaergad the output
m@‘tﬁilinationdmy@mlfeééherwnwmdaiwskmgn@ﬂ andriheeokitpat region the

Iongltugth%I ?‘?Cé'a{‘e a\{vé h 'éeék%(:h?\zﬁj/ 91%“” r%‘?a Ilg??oﬁa{f & 1&1e longitudinal

schema cally describe Without metallization Iayers tudinal

eioussestiappLbihPiRpReseHasase Beu Putpacrie el viiohhag drelined and form
finekined o8l JoimpliNaRa @rmasxpmcliﬁ@ammaamaé/vimﬁ@grﬂpsnﬂmbn regions:

surfa the ampllfl tion re |on 9 - the angles are equal to
'(}l:‘;}‘iﬁ&aﬁs in the 15 %estﬁ Alda “%%dﬁ’to (r/4)+((p/2), 15 in the
Rithe Figthe aﬁglbs a@leq@mm(&iﬂamﬁiﬂp@btaned Description of
RIS ERdc Embogdimenti e frligwdng rins-fgyention will be explained by

concrete versions of its 20 execution with references to the enclosed
drawings. The presented examples of the Laser modification aren't
unique and allow pres@weteileti @becripiitiz afiGnsfendd dndgodavaliengths
within certain ranges the features of which are reflected in the multitude of

attributes of the Claims.
In the following the invention will be explained by concrete versions of its

execution with references to the enclosed drawings. The presented examples of the
Laser modification aren't unique and allow presence of other realizations including
wavelengths within certain ranges the features of which are reflected in the multitude of
attributes of the Claims.

The proposed Laser 1 (see Fig.1-3) contains the laser heterostructure placed on
the substrate 2 of the n-type GaAs. The said heterostructure is made on the basis of
compounds InAlGaAs with the active InGaAs layer 3, with the waveguide layers 4, 5 and
the confining layers 6, 7 of AlGaAs, placed correspondingly on the side of emission
output and on the side opposite to it. The wavelength of laser emission was chosen
equal to 0,98 um. The functional bar of the Laser 1 is executed as a stripe and consists
of alternating amplification regions 8 and output regions 9. The said alternation goes
along the longitudinal optical axis. The width values amplification regions 8 and output
regions 9 are identical and equal to 100 um. The lateral sides of the said regions 8 and
9 are restricted by the lateral confining regions 10 of ZnSe. On the edge facets 11 the
film reflectors 12 of the optical resonator Fabry-Perot with the reflection coefficient 99%

were formed. On the side of the emission output the thickness and composition of the
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The proposed Laser 1 (see Fig.1-3) contains the laser heterostructure

placed on 25 the substrate 2 of the n-type GaAs. The said heterostructure

is made on the basis of compounds InAlGaAs with the active InGaAs

layer 3, with the waveguide layers 4, 5 and the confining layers 6, 7 of

AlGaAs, placed correspondingly on the gde of emission output and on

the side opposite to it. The wavelength of laser emission was chosen

equal to 0,98 pm. The functional bar of the Laser 1 is executed as a stripe

a@mﬁm@siéy@ﬁe aof a{@maﬁn@:araﬁlif@a@rara@i@ﬂsr%@mm@w r@@i@p&r&ht partial

rlg’fFjl (I)(Ijl %}ernatéclaonnqoqﬁe%ope%i}e q[n t'l”lsdlrré%l |9 é'c?l %IS Tp rna urface of the

s1ues ampli ficaton reglons (f regions 9 are identical A dS

enotlicatt00 g@ieTEhe: mgmtglhiw@m m@@d@r reyisraitachrd mage of silver with the

reRiueiRd Qethadatesnl spmning éSG#P”t% 16h9f ZnRe.- &mmersgtgﬁ fgcebhtains the
11 the film reflectors 12 of the optlcal resoré? %ﬁFab H{ePerot with the

PEALINGH SOLHRIBAN YYD S8 Ere RPNl S o‘?'tﬂ'@%\)fﬁsgawre of which

cwvipistshie tectace $saduitd carapasitiodef theedceedsitnegelfseive reftaetion index ne
éfﬁﬁélffﬁéé\”ﬁ‘eﬁ%gﬂ&t\{}’r%r%‘ﬁh‘%?rbbﬂ(%HCE% way thateaitift s SEKHIRR RSN by the

emission in the heterostructure is realized the external surface of the
ehfsiY QiRihadgliicativmeairisif stie3 8ed AP PensiandbraasiRiFatian layer 13
sovenwitlo the efectiorscaaticiemthef anﬁﬂiﬁkzrnu@qme@mw@&’/ow r@smjtpuﬁhe lateral

ﬂ%?ﬁ‘na Cgé‘é%'”§ the S d'“o'ﬁ e’ Cc%%?é"it'”(%"-’tﬁkc't”% Yk regions 8).

tinctive tfedture O consistsin t that Its refractio

%@@ﬁ%@&@é@@@'tﬁét%éﬁ% TeffagiBorrRied ietheoiubainaige?. The output facets

h‘@thé}fth\;ﬁéUrﬂ]éV:T?LﬁfQ[at'eﬂigiéh'anfaldh@lclHdG%Hﬁﬁui@w(épné\%ﬁéliﬁébhbfrih%xis are
current o Ification re ns reallz expansio
SelnsnatiEn BIBF Brom iR e e ke Rt aarﬂsﬁ. b fhe angles

ve@mbyaabaoul@ovmm ¢ata1aﬂ01mfe@nﬂtﬁagorzeg1\drwqequaé tox@@hslorhis case the
SeRaGdhe 9%%%?59&@%8@%&%#&5@6@% RREHHAAD r@ﬁ}’%s 8 have

15is also %ﬁﬁg ied to the substrate 2. The output facets 16 confinin

BRI ibiP SeaBng iae RABHRIBRTREGnipRACIEIH e Ir@Sﬁreilp'érﬁm%?Qreq“al to
2006 externiad danigtbe of tine amplification regjm s Bamdiaththalthetargless 9 were

EhNERGARRIES MRIURS FOVAL LIPESABAIRS é&r%gﬂﬂﬁl%&?%‘f’tﬂg regions 8

this case'the 15 output regions 9 raising above the external surface of

aArdp iR afidiR Y GRS 1PaVRMASE fBtnthef fHBCIt&ﬂ%!nQafa?f?ar%Eﬁl'é%dee@O and 201

Jmmmr@iyheh@w@tswh@%n of Wiaé tDa 28101 G praisieflangtihesths a half of
the ampli |ca 0 |on dth output region ere hosen equal t
L T AR 8 anotrer

bﬁaqﬁwmmpatdié@mdsl@ mm@@pmtmrﬂmwoﬁar [t2ip am@cbfq:@élomcmb%mser 1 the
8@@4&9 %r@sﬁmr@veaha UPYt BIRIGSIPR S HIRikRSER 0B MPbsitions and

beams
thlc ness values of the layers of heterostructure and of the leak-in layer 14. At that the

refraction angle B for the output beams is equal to 30°. The chosen thickness of 6,0 um
of the emission output regions 9 is approximately equal to the triple value of the product
of the length of the output region 9 by the tangent of the outflow angle . In this case the
calculated portion of the output emission by thrice-repeated incidence of beams on the
output facet 16 contains 98%. The diffraction divergence of every beam is approximately
equal to 9°. The calculated power of the output emission Pgy is equal to 200 W (by 0,5
W for every output beam). At that the average density of emission on the output facet 16
makes up totally 125 kW/cm? The differential efficiency n, is equal to 85%. The
efficiency factor (coefficient of efficiency from the outlet) is equal to 80%.

The following modification of the Laser 1 differed from the previous one by the

fact that on the side of one edge facet 11 the introduced reflector (not shown in the
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which is directed in one direction along the longitudinal amplification axis
and another half of which is directed in the opposite direction. For this
modification of the Laser 1 the outflow angle cp was set equal to 100
through appropriate choice of compositions and thickness values of the
layers of heterostructure and of the leakgn layer 14. At that the 25
refraction angle (3 for the output beams is equal to 30. The chosen
thickness of 6,0 pm of the emission output regions 9 is approximately

fglvakjontifie tpla2lugavitetredact Hf e langimoiifsRdtpdlitr@OIMPected. At

Eﬂ?a I’Phe t?r{gﬁntsgx ghn§|QUtf|0%/Vtﬁqu?&9e n t]hégdca e th% gg Srl\JiL%Fgctth%naﬁ emission to
the output emission rice-repea INCI ence of beams on
hetRideact s @@n@alt%m Metedifhaaimiedikrgevdletof ewthemsprst to the

@g@r@&qmtgprﬁ@cg%ﬁgtgsg The calculated power of the output emission
PEM is_equal to 200 W (5 \ﬁ/ for ever out ut beam aﬂgééAt that

verag AL OF SHCLRAT R i B R A SRR 4 o RgEA i shown i
¢//Erpd-T Iny diftefectilafficeehepa” is @‘qt]lath’&ﬂ%%' ohe efficiemegion 9 located

AR GG S#I?ftﬁ@&trofﬁ B AHRR IS B Ay EH%rged size of the

following modification of the Laser 1 differed from the previous one by the
YR that on the side of one edge facet 11 the introduced reflector (not
shownThgheet ﬁw&e@wﬁhmhmsizesallowm tBigefbediffaHddS‘&tirbEtammodification

%E%% i RdLe% CPQQE‘;%/CH?Q fé%tt ti08 ;505 ﬁ*r?ceefti%m;r]%:gﬁn W'&h Sted of ten (in the

ivergence Is rme as uni |rect|ona emi SIOI’] tot

bispbsiténeer)danairg thamgrl %E'éam%f@eMiﬁvbé%@eﬁth@th the width of 10
tﬁﬁg&mmbamlﬁigeé@tb@mgeﬁ tﬂéﬂwf@t@wiln&)mmdtﬁcl%@%hgfﬁb@vhﬁaﬂé lvidth of 5

differe he modlflcat hown the F the f ct th tth

e AR AR AORE BB o g b s Reimaie R i dgptn. Over
m@phﬁ@etwhr@ymsw with three latemal spovfiding eadimngediOsinetalfidation layers 13 are
g,%g@as(n];hgqlge)g ,mg@fﬁaugn of the Laser 1 (see Fig.4) differed from the

modification 10 shown inthe Fig.1-3 b()){_}the fact that every amplification

region 8'€JALALY mqgﬁ'iﬂt"?ﬁésﬁ‘?g’: Py Rifsss e i parkiration;ghine Laser 1
stoplificetiierF sy giptie Tcnithttmeteidiid okl qvemeactpatddion platea the total

@ﬂ%%%@thﬁ%ﬁ%mmﬂw ‘?8%‘?5\%198"‘8?“&% SHOENGER vPéFleet%?rt}\ed with the

filled by the sprayed dielectric ZnS to the appropriate optimum depth

eveEssrARdigjaaialiragshieye and tﬁ@tlat@r‘ﬁt‘daﬁhﬁlﬁ@r%g*i’&% qpthe amplification
m@tathzatleﬂdawreribeaﬁée 3h applrdpirotsdionendn doaddetihy bethe current the
foIIo modlflcatlo ee F| fe from_the maodifjcati the
e 2 A A R et ol o Oun, A that he
y@@ﬁl@ﬁfgtm@ﬁgaﬂmegtgﬁdltlonal generatlon regions is equal to 4 pm.

The proposed Laser 1 (see Fig.6-8) differed from modification of the Laser 1
shown in the Fig.1-3 by the fact that on the side opposite to the side of emission output
the substrate 2 is removed and thickness and composition of the confining layers 6 and 7
were chosen in such a way that a partial restriction of emission in the heterostructure is
realized. At that to the external surfaces of the confining layers 6 and 7. the
corresponding metallization layers 13 and 19 including silver sublayers were connected.
The said layers 13 and 19 includes the layers of silver with the emission reflection
coefficient equal to 98%. On the side opposite to the emission output side the Laser 1 is
connected to the conducting plate 20 of CuW together with which it is placed on the
copper heat-removing base (not shown in the figures). Besides corresponding
metallization layers 21 are connected to the leak-in layer 14 of the output regions 9.

Connection by the current of all output regions 9 is executed through expansion of the
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length the additional amplification regions 18 of the stripe form were
formed with the corresponding metallization layers 13 (not shown in the
Fig.S, both on the amplification 20 regions 8 and 18 and also on the
output regions 9) connecting by the current the amplification regions 8
along all length of the Laser 1 equal to 2@910 pm. By that the width of the
introduced additional generation regions is equal to 4 pm. The proposed
Laser 1 (see Fig.6-8) differed from modification of the Laser 1 shown in

thetdriigatich byyidre faciihakentee sdsarppasiierto UncosideonbaiNiisiieral sides of
JpaLe23 e sbsials & isTemavedand tNCKESS A sargposition of

Re contini gxr%yers and' 7 Were Choser in Such & wa9 st ‘partial

restrictitie dolawissionogifipriipetetdserhasee IsdiffeRgetionmt thapteviegs one by the

fxiemal seracs shifaeeniringiaYersI8end 13 By FoNRIBAMHASCted directly to

metallization Iegers 13 and 19 including silver sublayers were connected.

PR RPILTRIEYEEAh A Pincludes the layers of silver with the emission
reflectiohe39 queféidieaserduicn RI§%). Oiffdtes Side oppiititito tiféhe Laser 1 shown

AMRSIaR. PuRyt pidead-ASRE bigo GORMBHEES O AANAUCHNG RIALGiIERs 9 along

of CuW together with which it is placed on the copper heat-removin

hedeneibtenrhampliiratling aus)VBEsTIeS B a8 HariirR IniBemmiarighsurface of the
ayplitcalion ecgwim@ciiedl dotHae tieakirigléayer hdabkthetouius ergionsadto the angles

onnection by the. cusrent of all autput regi | cu rough
O T S L Pt e B R e R prum s
lenpiineneastione IBesranaRRSS off tieiciesey 1o{elpfarnd@earadtainedasting optical
g@;;rmagg ghmesﬁuwmem@n@&%ﬂ%% fafﬂgnﬂagon;q%fliogatm ?d@@ (Ijq@ef ihe output
Irerea Ir the previous on the t that the above Indicate

OGN 15 R TN BT R Vbl G518 (rcs chosen equal
AaAveyulddhisymedficat® Vary iropobedn falks Un@serdhegightddfgre dfirdm inclined
rredifealiRnsahbibeulases bef ot Iiae fig.1-3 by the fact that the output

facets 16 confining the qutput regions 9 along the longitudinal ,
amplifié3dR iy sradiicatiar FHe R foy %betﬁée?é%é?r%esti}’fé*&% f3etrjgat optical
evaplifjsgtioh siegioni8 tiedfigtitha) thith dhg el ection atosfivienvall@d8teare applied on

%%%t&{?&c@%g’l%stﬁg HARLASRAUAIPHAOR Yy E SRS IBHRYBHbe selected

region 9 has the form of trapezium in its longitudinal section. For increase
snerRt iy heeHeNSaser 1 antireflecting optical coatings (not shown in

the figumey afelappkechithatRpot farets déeof thesewtpriy.1egiansded from the
Thickness of the leak-in Jayer 14.in the output regiqn hosen equal
O b e e e PR MR e 16 e
exethidemhotie dthesingteed doamdaswaagitigtgbespoatesf iy 4Beir Bbsolute value are

equal to the angles a, and are equal to 50°. In this case the output region 9 has the form
of upturned trapezium in the longitudinal section. Thickness of the output regions 9 is
equal to 2,2 um. In this modification the output emission undergoes total internal
reflection of the inclined output facets 16, changes its direction and goes out along the
edges of the external surface of the leak-in layers 14 by direct incidence on them.

The following modification of the Laser 1 (see Fig.11) differed from the previous
one by the fact that the output facets 16 are executed with the inclined form and at that
the angles a, by their absolute values are equal to the angles a, and are equal to 140°.
In this case the output regions 9 have the form of trapezium in the longitudinal section
and thickness of the output regions 9 was chosen equal to 1,7 ym. In this modification
the output leaky emission undergoes total internal reflection of the inclined output facets

16 changes its direction and goes out through the substrate 2 transparent for emission
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The following modification differed from the previous one by the fact that

optical coatings (not shown in the figures) with the reflection coefficient of

99% are applied on the output facets 16 the output emission from which

is directed into one of the selected (one of two) directions. 20 The

following modification of the Laser 1 (segqFig.10) differed from the

modification of the Laser 1 shown in the Fig.9 by the fact that the output

facets 16 are executed with the inclined form and at that the angles a, by
Hyadirabsialtite veduganet. etntrbir dhiegadslles adandasecespiid® &OthdBubstrate in
tﬁ}ei]% é:a%gotlb}euquﬂﬂte re i|OQ| o9nhas the form of upturned trapezium in the

Ponglf’u idalsection. Thickness of the output regions 9 is 25 equal to 2,2

pm. In this modification the output emission undergoes total internal

reflection of the inclined output 't&iEialersAREY its direction and goes

out along the edges of the external surface of the leak-in layers 14 by

direct in‘cid%nﬁq onrthan. Thg ;olrlowm rgnodi{iié:_a io{n of t ﬁbl‘? erl (S%%Ji lifier
Fig.11) direred from e |cl)JrseewoSs PR 'b)9 fhe fact that the o%tpauste Sc2tS fgPiners,
aréhexwvediedl amperatyindisedieshnotogicat amipa@ite2aagiewith doubled frequency
8P G MRIRI 2ERRANA 1HieRR0ISS 8%s8AdRr BALIER AP YBWENISsolid-state

case the output regions 9 have the form of trapezium in the longitudinal _
SEGRA" asr?d’gﬂ?ékﬂ U ARPUERHAR r&hibli%s SRR dRBIENSLQUATHPgFNS including
emittemstioisahital ligtationlighéngutput leaky emission undergoes total internal
reflection of the inclined output facets 16 changes its direction and goes

out through the substrate 2 transparent for emission 11 by direct

incidence upon it. Antireflecting optical coatings are applied on the

substrate in places of output of the emission. Industrial applicability 5

Injection lasers are used for pumping solid-state and fiber lasers and
amplifiers, in the medical apparatus, laser technological equipment,

lasers with doubled frequency of the generated emission and also are

used as high-efficient powerful solid-state emission sources of wide
application in the certain range of wavelengths including 10 emitters of

white light for lighting. 15 20 25 30
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35 40 4512 CLAIMS 1. The injection laser including the laser
heterostructure containing at least the active layer consisting of at least
one sublayer and also the edge facets, the longitudinal 5 amplification
axis, the optical resonator, the metallization layers consisting at least one
sublayer wherein in the said heterostrucfgre in the direction of the said
longitudinal amplification axis at least one sequence is placed, consisting
of alternating at least one amplification region consisting of at least one
subregion and at least one output regiomn |pENsisting of at least one
subregion, in the said output region together with layers of the 10 said
laser heterostructure there is a semiconducting layer for leak-in of

emissidn rEisingjeatisviates naldangplifciaen helporstinefwenspsiipigiod &t least the
é@%@é%&,ﬁeﬁﬁ@#@v&m@w&f RAIEE SHERY. %@9%&% sy ired e lf§c%E§3Qﬁ8¢ongutudma|

sid es in the direction of the said longitudinal arrg)llflcatlon axis

SRR e B RSRBnds Ly B o BLR (TS SED 3 foast one

savlaspowtiengiyn withtine spaadt hetirestetural sutfecdicidimn saidhe said longitudinal
é‘ﬁﬁmlff&%%ﬂrb}é LRG0 And Ly ee? (8HEOLPRLEN a@ék%‘sm%eéffal}bﬂfath?gsé'ﬁ’east one

leak-in layer to the effective refraction index nett of the Said

ABRifratiopire MNtRAMRISEAR P Ak-PRRlyRPSRYBEREPTR & SgshrRFtR-tPut region
consisengvbich isagtaniestimagisie iz tHdedidjecitiout lesesrareetdsrgiithtigers of the

ggﬁﬁ Ia%er ﬂg{grlgs‘ﬁ'u &S}Q ggee fage bc%rﬁdlfbt h%r l?oc%t?e Ofﬂc])?ﬁ |9$|0n raising

optical resonator wi ctlon coe C|ents approx mately equa
by e3thenadidjectiifivatien é@@tﬂ'@ilﬁ@dt(‘a“{ﬁﬁfélaﬁrpl%H\%ﬁ*é‘irpﬂ?tﬁébé%i@" every said

B@ﬁﬁmﬁé@'@ﬁur@ ré@tt—meaa&h m@@wmti@%r@&éqn %thﬁeﬂ%%ﬂ%%iaamnudinal

éﬁ% t there are th ayers {% re e ecutgd h comrfl) sitiops linat

HizeRRR 4! atiM SHHICR FARdSFYE StPcS |ss?c?ﬁ? e S 'HC'”a on ds
h@dems@gmmlwuzwdhrrelseesm@bamm@atrm 86rfengiorf dhettraid amplification
agisRted siffe akithat M thersaidsidaandie suHaca el gaiin layer to the effective

hetergstructure the metallization sublayer with the high coefficient of

o RSt SR ACTIRY e SHITa K SRR e ¥YRE 'Beliied into it
i wdnerietinthomesp@navhghriwgatitatitratayess are placed in the output

region Q“Tﬂbei#,éf&f&‘?‘|a%éfrf%%8o‘?&ﬂ&84i% égimqmﬂé%ﬂrbn both edge facets there
are the reflectors of the said optical resonator with reflection coefficients approximately
equal to one.

3. The injection laser according to the claim 1 wherein in the said heterostructure
in the said amplification region on the side of the emission output there are the layers
which are executed with such compositions and thickness values by which partial
restriction of emission in the said heterostructure is realized in the said amplification
region on the indicated side, at that on the said side on the surface of said
heterostructure the metallization sublayer with the high coefficient of emission reflection
is placed.

4. The injection laser according to the claim 1 wherein corresponding
metallization layers are placed in the output region on the external surface of the said
leak-in layer.

5. The injection laser according to the claim 1 wherein the reflector is placed on
one of the said edge facets, the dimensions of the said reflector allow to reflect all laser
beams directed on it.

6. The injection laser according to the claim 1 wherein in the said heterostructure

in the amplification region on the side opposite to the emission output side there are the
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5. The injection laser according to the claim 1 wherein the reflector is
placed on one of the said edge facets, the dimensions of the said
reflector allow to reflect all laser beams directed on it. 6. The injection
laser according to the claim 1 wherein in the said heterostructure 35 in
the amplification region on the side oppqgte to the emission output side
there are the 13 layers which are executed with such compositions and
thickness values by which partial restriction of emission in the said

Iag&mtruﬁtuf@ ixsealedith eraﬁmﬁﬁﬁglﬁaﬁsr@ﬁh)thRn&e Uwu@@teyl which partial
on. the said side the s e of said eéero&;[ructur

TGSFI FOI’] or emission In hﬁ]Sﬁ]grh eteros L{rf ure S realiz ﬁ}m&ﬁlca?on reglon on

tion su ayer wi coe C|en emission re on i
ﬁﬂadedlcsted Fiteirpédhian qas@eawdraldg 7)) tt’f@ cidiface wheaith hetrfostructure the

ﬁ‘a’é"c@"fi%ﬁﬂ%u%gi?& wmw@%@h%@%mmﬂp&m piiications placed.
subregﬁons the sajd strg)e amgllﬂcatlon subre ions are Jocated alonﬁﬁthe
Shiafe i

said lofgitJBifue A NG FAdNREBBR e MIEREL R R HiRipn region
tynaisisrrefsponekist sub stipee avihliflcetiairacticeptoetfitienstidvetripeaamplification

16 lRALVELeREHAN S8RTI AL AL N SRR NSFIOBIMEIHGR 'Qx??%v?ﬂ@ the space

amplitication 10 subregions. 8. The injection laser according to the claim
R%W?é?‘éﬁ‘??ﬁé'%éﬁ'&ﬁﬁr@’a? &Hb’%%’a”déﬁﬂjséﬂ?%?@‘%qu&h Bbetﬁ%igfa&B%la?@fﬂC'e”t lower
Wrelngscastibetieeagfrattiod ta@lficidntetitecsaid leetsrivstlayeirénirhieessadl amplification
gdBPLﬁ &gglon has a thickness exceeding the length of the said output

region multiplied by the tangent of the angle cp of the emission leak from

the sai8 attiodnerigyelepfbaseosing (Enlhmdaiariwmiergie Higyraigdingar angles a;

@.wa&;%t’@eeé}t@lqgsm@.pé&am@éieam@fé thal¥e RqliBREEEBINWABE he said leak-in

SRR e S SRR ARl A5 B P e s o
rnm@ucmulasbe(hbadmrtgnmﬁtﬂepf:tamamgmereirtfth@rsmdlmmkaﬁmw@ said active
%Qéalflﬁt@%féf@a%ll@éwtl&?@ﬁbﬁ@%@@%@@&r@aﬁwmé%(lféééuﬁe of the ratio

((p/2). 11. The injection laser according to the claim 1 wherein the said
flrfect 'AMgles a, and a2 are equal by their absolute values and are equal
to (3rr/@) TH&itdRclbn 38&se3mactdrding to the claim 1 wherein the said linear angles a;

and a, are equal by their absolute values and are equal to (11/2) + (o).

10. The injection laser according to the claim 1 wherein the said linear angles a
and a, are equal by their absolute values and are equal to (11/4) + (¢/2).

11. The injection laser according to the claim 1 wherein the said linear angles a

and a, are equal by their absolute values and are equal to (311/4) - (¢/2).
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