. I NJECTI ON LASER 5 Field of the Invention The
invention relates to optoel ectronic technol ogy, nanely
- to the effective powerful and conpact
—semconductimginjection |asers (diode |asers)
oper road range of wavel engths. 10
clm M]’ W”mm“ he related Art Various types of
t on lasers are known: the injection lasers with
a strlpe BCtive region of generation and with the
out put of em ssion through the edge mrror of 15 the
optical resonator [S. S nQUeEeTIoON . LASERCtronics Letters
(1992). v.28, No.25, pp.2345 2346], the
surface-emtting injection lasers with the vertica
resonator [A. Krigge et al. El ectronics Letters,
5 2001, vol.37, No.20, pp. ﬁ@a%fmment.bne i njection
| asers with the outgoing em ssion in the optical
resonat or [Shveykin V.I., Patent No. US 6, 748, 002 B2,
Jun. 8I'he291QéJ1t1on2%lé'_tE§”Tbtélﬂoéééifw\ftotéhhn&f)?i efdmél 8-1 to the effective

substance and technjca lemto be solved t
cnom@e‘ytan%@mnﬁ%éqm'@ﬁn%g@@ InjryeRaFEe (Ficdf '3esu PPE@@”Q in a broad
‘%th%q Q%SCI‘I bed in the follow ng work [Sveykin
Pat ent "RU 2109382 Cl1, Bup. W1 1, 20.04.98]. The
10 sai d injection |laser includes the nmultilayer

het erostructure place eg&,pttgﬁofsmgsrgpé@dmnthe sai d
heterostructure has the active |layer. The said

injection |aser also includes the stripe 25 active

region, g ougqyﬁersan fﬁ,bcn@rf'iés‘é?é afeERIBVAH; Otthe Trﬁ?édt@ﬁtl@sfe‘is with a stripe

ohm ¢ contac dev out put of em sSion with
caplies segierhef mrreaaig?@rmﬁ Wﬁ*bfheswﬁplr'te@sqnaﬁ%ﬂ threwgh teegdge mirror of

15 %H?%@l&@"r@?&n%?&?t €4 é%'éir!al E'récir'ah@s Q@ﬁ@rsétﬁgézqaﬁtzstmezs pp.2345-

enerat on are fornmed he stri pe acti

r@@ﬁbrthmuﬁacmétmpmmct'qweb@?rw@ EH%V%?'C%' H%Sqné%rlf\ Krigge et al.,
el%ﬂe?’t?dn‘?& Qaﬂﬁﬁaﬁ@@ln’vd@? N8 2bdppabbs 1899, Wﬁﬁé@bﬁqgsers with the

east on t he one side by the device for out
eritgaing ATBBIaxiBdhe eaticah resepatop [Phvsykinne! aRteRY @ﬂa‘#%ﬁ 748,002 B2,

[ rgdmﬁ cavity with two reflectors and the region

transparent for the output em ssion. The cavity is
20 pl acedFrom theestandpeingfof terhnisal sustancgrandrgchnical problem to be solved

hRL &R é{ Hfet ]’e%tlor;r ha%eF EH&%@W&M’J §urf—ﬂc§‘3t§ﬂus§i8n tWR described in the

i ncli1ned sur aces of e cavit t hat the anz%l eé
cfpégmegi,wqrbdﬁwkkﬁth'hé?aé?ﬂ*é%Lﬂ %Hg%}ﬁ £rle By NE Yl 20.04 8). The said

riﬁ%lcﬁ(ﬁ" ??:\(%elr In1Lu8Bs ttrtbemuﬁi‘tiafyfa?J‘1=3|8te§€lifstrfuBt‘*é‘xrehQla@é@%ﬂhftl:ﬁé‘-fslgll‘)ﬁrate the said
and the direction of |latéeral_ sides of the stri

JRHEORIBIEaEaS 1 BHIVedAUErWTPEIS NFRYCBlavr 31T ffiges the stipe

25 f&’étl'\/@"\‘egfbnr@m@@neréﬂ'dr{ 2c)ptlcal<'71|l’e‘§§ﬂ1§16r1/r@bléct@rs<()hl‘rﬁc:Z):orl'tacts device for
aresin where n - is the efractloporlnde

r &gpP¥n of r%m'§§8? eWith f eRvefsy ethsulaﬁareger?erﬁ suppresosmn o? 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
30 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
35 region, and which is chosen within the following range: (T/2) - arcsin(1/n)< w<(m/2) +

arcsin(1/n), where n — is the refraction index of the region transparent for the output_
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em ssion. Besides at |east for one reflector of the
cavity the angle Ris created which is forned by the
normal line nmentally drawn on the plane surface of the
active layer to the Iline of intersection of its plane
with the plane surface of the indicated cavity
reflector and the normal |ineZ2drawn towards the
surface of the indicated reflector. The said angle is
5 chosen within the follow ng range: (1/2)aresin(1l/n)<

Bnitddidd. Desldbs At {8610 0hé eflecWirtdt the esmeake bAgle fBi‘ls created which is
surface of the heterostructure the bottom of

fervienyby the pomaldingtmentaly diagn gnce @ansrwﬁeﬂowet%ave layer to the

GRE BQYntHsHEShoEﬁ' oY |@fpléﬂé%|mb|pfdn%%uﬁab§ &1 188 nbﬁddf@ cawty reflector and
propagated during operation of the device.

Giongynallios crawersveris HeesRcetRl theIaIes (Ribhps The said angle i
Q:F]Qée% SRR % YUFIbG/hHg' Sar@@r Wb)dr@slrﬁ(ﬂnﬁ}f @B IRy /2) arcsm(1/n) With

l'ayers at the beginning o regeneration ce

agapest %t%ﬁ%Wr@dh%ﬁef%%StW{“é? t%ﬁrﬁ?ﬁtqm @étth%ﬁaY'W ‘FrRéaced at the
g Gat §derfihdd by R eB PGP f)f‘ t%étdn%'hflg@Bﬁf%ﬁ)nolﬁbuﬁ@ﬁropagated

set up punping current, on the %?( t he indicated
clarihg aneraien ebiei dgyicat Tl saie epﬁggyﬁ a% ggtpmlepq,,lrbtheA‘teterostructure

Efb‘%‘% stetagorSW%O i | %rﬂaNtb Sh&BRSRlctuW bRt bhens atﬁuﬁﬁhnmg of the

the value of the total énergy flu
trh@ermwmnfqe@@ndeﬂ*ﬁos@ﬁt@fmmd pyhthedats! amphfﬁét'm ébt@aulrﬁftjcated cell. The
t a hR¥ the indicated

ggfl %Plﬂfc?gﬁpgéﬁhg%n tﬂ_%gegnlﬁnlt %Tﬂ\%?giérgr%%gﬁllegbﬁ : ot e indicate

tdeé aprdearggorfiigusatipn 1f thRuheteeastruetes: Atitkattthe engegyi fbx P is chosen
f%r}?'?r?é’ e f@'é the ®H! BUihe Vélé?'o@rlhé”i&apbﬁ&%? fRixO8the amplified

edlre |ono rbaatlon em ssion (darin
anmssiom ahthef ertchef ttje\prqg@)imgwagl@n of gepgrpti:tldg tetpl amelification in the
QQ(¥J:§t¥d & |<EHQEN i PversBPr&frfbr gh@%n&g? e3¢ 1P MBkther, there is the

em ssion surface I1sintro UCG acent at
Irealsn transpareitcfer the qwtgmsembareﬁ plaprd @eﬂ%dle @jfection of propagation

%We‘?ﬁ*ﬁéé?(;h fo og hpelfigh of HVAViRISWRER IhRfE&ES o | tHéncawty reflector. In

| aser - p pe consists In pOSSIb|e I Nncrease
tthe sa@trpgpnﬁmrtemal eHipyk eBIFSION; ShEfReR @d'”BWfﬁﬁPtthﬁCS”t at least one

ééﬁ% ﬁ@s&’rffadeto?trllé"‘&%& of Bhissidie sanme time there are

oglca [exities in accuracy

and
r epeat B PReig Wanﬁ‘ﬁﬁu‘? aﬁleuF‘d?CBP”t'ﬁ?rar PARGBREnENSiSE} in possible

GRiE S0 t‘HHtoQ&Hut %Swegoﬁé‘fﬁi%éibﬁ@tublﬂatbb%yfrﬁ’lﬁlﬁbléﬁncréﬁﬁef@\ﬂs length. At
cavities 1n the heterostructure and |located in t

|thﬁt§@mﬂ témﬁltBPrﬁ’l arp @Ph@%@'%tqwl%'eﬁdQelaccufﬂ?% aegr{epeatabmty by
Qﬂgé&u% of gRt at‘i‘érﬁdern%?ﬁé Qﬂaémi@blﬁﬁfcgﬁﬁmﬁ)éiﬁg eré@mdddh the form of

e output cells and correspondin 4ncrea

dfar@m p@@ﬁea ipdhe BetsiPsyUEtHR ang Iogﬁt‘eg dn iaje vicinity of the active

qsfére?ﬁ@ cgh Iéatdsto a&frEhtcdirastonall il srgbRed offisisreat e output cells and
ficulties secur | ng t he neiFSSﬁ%¥8¥esources

dipériegganpqnﬂq}y ghlacrlea;q gquq |icgl))ossl§|s enissiog rapg??] decrease of its

rGRdiEAG 1TSS f&Q@NGHnS bidate idiffiduneesl BEtsettidig tiiinpoéssafy resources of
em ssion i s executed onlyr% g;eog%?é t he suybstrate

sersRkility @nd Tty efyso Hig rests @pa&ongﬁmggp&he fact that

Butb Aot hyieNbh RNexdtatedasins tvbughBemueseatt whisresiidud be sransparent
the creatjon of the superpowerful injection 35 |aser

der RE’ #BRFPYpe (hereafter - the Laser) with surface
output of emssion fromthe S

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 formof the nmultitude of the
out put | aser beans and functioning in the known broad
range of wavel engths of em ssion and al so based on the
original effective and non-obvious way of the out put
of em ssion. Technical results consist in the fact
that the length of the proposed Laser is in 5
principle unlimted (the indicated length is
restricted only by the size of the used sem -

%quﬁférrlﬂ RS ALR multi’le dfRe detpsi la¥ebed®d &5 RRc@dning in the
the output facets of the Laser js SI

k@%@éﬁpa@wn%ef yavalenaths oh gmission gind n| Igf;é%?jm | the original effective

shii REhabeBUSwal BEIhebugUt BP¥RIssidh. | aser eni ssi on hl gh
efficiency, |ow optical |osses of em ssion and t

i ndepdeeliied resultstsasishietne) fagigihat theolﬁpgthrcggh%péoposed Laser is in
?)Hﬁ&ﬁl@tunll;n?% 3@1@ |ﬁd|£‘.:§’(§§ %Q\M‘isclrésﬁ‘fcf%dd@rﬁyf S?%é‘glz@/‘df hel Osed semi-
i ncrease of the Laser ngth, higher resource of

opedusting istpsteate). taglihe éem%im afianyisgien ghéhe pupul fagetg of the Laser is

- ' | ver C f .

SR BT 0 o S bl B power o
ﬂasehamﬁsggqnc aighmffms low optieal lesses oham@ﬁ@etamﬂéhelé'ndependence on
| e ééaér Igﬁgt F%I& RuirB, il SRMICRsEEE WARAVSre decreasmg with

results are achieved through t
fireceaseheft thprlzﬁp@s éemg.trn j reahear gasowse of ioperabiits a%éﬂghageéablhty of the
LSE&IQ%I él‘s'&mért %lrec]tfntygﬂfi ARk Juhcalof kr%aéjtp@tr@négbh \é?e controlled in a
yer- consi stin east” one subl ayer. The said
Ma@&erangé sodithat majfeshrw@ceﬂ acasess of tha gpserdnarafacture is simplified.
larrpl | 1A G afﬂe rnv@rﬂ C{F\le %k?o%@r\ﬂ&e%ted WEEI’?H édl 4@%dlt§nare achieved
ayers oSS I Ng one su
tlarsegh rthe hﬁacsahait IWEQF@IS@@UI’IJ@@HQH daset trh‘blde@il tlhéctasgh hgtterostructure
t he, |
contaln rﬁét lggétncme %JE‘%HJ))eF %rl\s%img)édésahas a??ée%%ﬂ?ferqg Ta?e said Laser
Ia@shclod@ edges@p@tﬁ b)npltudinatampbﬁpaﬂe@laélﬁ erfies| sphRjonMetallization
%Jelrse?gﬂsm%g U RSO G Qﬂ)l%’ép ﬁfthkse@a%g QB &1 $8lePbtructure in the
B8R Consi'sting o east one subregi on.
Idnectro@ ohtrpulpnglagimh ampjtieation amis Bt leaglepre GPavanse| iaguaced. This
Qgélzér%ﬁtr{agcatltgfr%tﬁ%gf RabtSorR ensngé'ibr? QHQH‘Ha'tIE‘rg rég"i’df‘?éorfs%’hng of at least
I"éak-11n of ‘emssion raising above the anpliflication
oegi sbregian anenai Hash@nef erassIPB aAPYnEINTb FARAIStINg Evfeply least one
%EB%% on’ §8 1R bt utrrgg%ﬁ ke Yth 'Iéy%ré’&ﬂﬁé |dsBr RdtéRStrudtlre there is a
Irection of the I tudi nal” anplification axis
Wﬁumdbﬁtﬂ}gdﬁyeﬂa’@éle@kﬂfb@g?@tﬁsmdéls'f@SaQ%’PttB? RMRlifigaiien region and
%gggﬁhgoéf dt I st Bﬁé b@cﬂaﬁzr Lﬂﬂﬁ¥ agtpupr%bro%é)%k@fﬁdi@ﬂ ¥n Wb bbposne sides

respect" to e external surtface of the arrpl ificatio
nregneodlrecalnd qfrﬁree loagiteding! ampiifigatiop4s %th%%szuwﬁﬁptéflocated under

??an?gaﬂ IhgldLHBhciinatid&, &id @zct:bh‘@spbﬁalh 9th/|th}eleb the external

eterostructure wth t -inla
|sna‘a@m@athemrrephfl@at10§ regjnml andghe ﬁ@'%ﬁﬁﬁ%fefm'%'ﬂd§x M of the leak-in

géﬁ?ttgrthé R#BCtRBErefrActRIndiRbé ﬁ%néf tﬂéfﬁe@éraﬁﬁﬁztﬁé Wittethe leak-in layer
proposed Laser consists in the fact that for the first

w'wqwn@r'i igicag®! ta e PR BRIBUS gfﬁﬁ?j’df‘arb?”q aser

em sSiPGigRKeAARr&ritel dT thdBropBéd S Baser BNSGY ||rdfhe&’b@cr’t§at for the first
the longitudinal amplification axis is executed

ttlmq)@ggln@h@ngxp@]—-ﬁt&qnoussQppgg:é)fdpsqrhgmL%ggr PlaPRgatinge in the optical

Wv@g@iﬁeta&wgemesﬁin@ﬂu&h‘él%plﬁ@%&ﬂﬁx@ht xedltéd through the external
discretely distributed |n€|de

Isetfase &t Fhfc%%ﬁeé wiihdthe L7 8F MG ‘?fH'ISS'E?Brﬂb‘ ttr?%ﬂ’,‘s which are discretely
idtiisidted ths@abihe 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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sizes. At that the conposition, structure and

di mensi ons of the output regions and their 35 output
facets are such that the output of em ssionis
realized in the formof leaky S 4 emssion. The
proposed Lasers are characterized by high efficiency
increasing with growth of thedr length and in
contrast to nodern injection |asers they are
characterized by a significantly |lower (by the factor

&niddont Thelgréﬂosé’@rL%b&bé g LIAF8Ete@IBASEY W’grﬁbfftléﬂcy increasing with
output facets the controlled directivit

G gs e 16noth 20 GATIES] Biodsy INRtRIASEE they Pissggacterized by
r{Qb‘ﬁﬁ&r&lW&ﬁ’éﬂb te Bt tof d@Nsi 10°) *RdsiBl Skt drfigél6®dt the output

t her ma resi stances, ThIS fact make
peeess. bpye they cartrqlied qﬁreﬁhv'We?”daHIVPfﬁey‘c%fOf 'ﬁ?—?rL%{B'é?'O” by low optical
CP&%"eét 'réH‘uchf th%éﬁ@lﬁhé&‘rbnﬁ’%%ltw ahdess®foy! %@Ee&mhﬁﬁct Qihd thermal
to SI %ﬁ% ficantly the technol ogi cal
pegstancesof *I'_%é@r* gurogeiblerie. SW@HHQ*&&?"aP'é%’LHftt@e hpger °perat'°n by
Rni h I
ARG ITh Wy L06) 18 IRty o tcmologea
rm@ozﬁsatoéhawrtnrrar\u{za‘qﬂé@tu on coeff| ci ents approxi mat eI y
equal f&hﬂl@?l re-g[lﬁEJ Ebsa hRGEd thr%u@@rtﬁé ?é&ltft‘ﬁat d'Both edge facets
reduction of the t res (f current densit
do¢recredhe fﬁlehhor&:gﬂthe optital sesanatos with rgﬂﬂﬁtl@v@gefflﬁ;e@tﬁgqﬁ)prommately
t ct..t { i
5 B kol L BRAISBEREAE Y MR othetresnon curent ety
dyap‘uevetdwere are the layers which are 15 executed
wi th nﬁgl%gél{stérg%?soaé% idvl Qﬂff@ﬁ&ﬁth‘éﬁ%é‘t@tﬁatw tMd h&Rrostructure in
partial restriction of emssion in the heterostructure
itbe mewlificadidn iregierhen thepside ptt@e,e@ns$@'gpl¢;ﬁutdher1e|ﬁe the layers which are
| NdLGak &in §u<91ecorﬁyo§tnﬁwssf’ﬁdjtrﬁéﬂntaé’é:%alggs by WhICh partial restriction of
het'erostructure e metallization sublayer w t he
trgiksion dretiie beterastroetuearissisiabizedr @fﬂhéﬁm@%ca@npnea@@don the indicated
THILUSR thdssid eﬁ&éﬂe ofpﬁt%tgllo%h‘b&ﬁret e meedigatish Qliblajdrewith the high
em ssion power an fication of manufacture
tc@erfmﬂnbgg/erarsenoacmfl@u@@ is placere dhrugAlthis dagllin gadipwanihgdncrease of
G}ﬁ? ﬁ‘(s%%nt wv%f%ﬂdtsnﬁplfﬁ@&tbntd? %anﬁpicfﬁé Mﬂﬂblegy are achieved.

I zatl on ayerlspace in the out put {glon on
t he exteshnigh! gesditac @refalsheaghiayrd; H\rowgiyéhe fA§ ghat corresponding

rrﬁét‘éh&at fl'agérelgcdfade% ih Nk eankd régﬁorpéﬁ the @kt@FnafP@,drfécféeof the leak-in
ser thres current 1s reduced. Technical resul

almeeraf\w reeHit elfisigneisongirasesking Rasticyaranch the Lage té‘(-ﬁSBP'd current is
J%d@éé'&ced on 25 one of the edge facets. The

i mensions of the said reflector allowto refle al |
| aser Tesbaiegl igpvltscare lsgrpchievedthrgughptbg fact that the reflector is placed on

WHedbf fiel bRAtacEY, The | ARBRSIGHE SBiHRNsaM réTicdtdr eflu@wed reflect all laser
di vergence angle is achi eved. Technlcal results are

desmsadiiede® PNt fir H5h restlt pridirectigagiity f dager emission with a reduced

l}ﬁ\;ée; Qf%é&@iér‘;%eachf@ved he anplification region on the
SI de o posite to the em ssion output side there

t he qhﬁ%f @SWFﬁ 1F alveaguevegditBieuah the egtpat in & heterostructure in
Ctﬂ@%lﬁlbéifbﬁ RPNt FKNEES opEdsite 3o e Whiigsiondoutput 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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partial restriction of emssion in the heterostructure

is realized in the anplification region on the said

side. On the said side on the surface of

heterostructure the netallization sublayer with the

hi gh coefficient of emi ssion reflection is placed.

Through this fact in particul ar the increase of the

Laser efficiency and sinplification of manufacture 35

technol ogy are achieved. S 5 Technical results are

al so a‘ébhrﬂ&’fldrfehblt@ugah atsbgaém/tedt thedugat thbeagt thatat least two stripe

ification subregions, are rmed in ea . ,

ZFR A RACEE GRe. PHESGA o POBSAIBY | EPica: | e said strie

%Hﬁllﬁ%tl@ﬁfsuﬁfégldrﬂcﬂbadcaﬂé@@@nbhﬁe|Icﬁh’gjlut1|udl ﬂmbllflcatlon axis while the

i fication ax

ween t
PR 'aetwyee%t%nbgst@ﬁe@vv%#maﬂge R Forcter g Qe esrgfqwer than the
|eﬁé@(fvetr@ﬂé‘ctfoh%o@ff@feﬁﬁ@ﬁthléfhe[éiéitﬂﬁtw@ih te&fald &inpficatidn subregions.
the heterostructure in the said anplification

dupridgiiantdis factaligws o gelithe sipplednediciaser qrafrion gf kgl Pewer

si ngl ercRsigall rAS@Hs fETakD SVhicVbd hbPthePOiEENt velS6RNIbESecution of the
results are al so achieved by the different versions of

SRERAYIRIA region REPPOBetR?RIOWyt put regi on proposed bel ow.

Li nearLlr?Héma%lleof'ﬂlﬂ?hét%t d)fOcHe qutﬁlﬁ“?adétg BPtanﬁa@gtﬁe&nade equal by
and a2 are nade eq | ut e val ues

@abpolyte )@'U?ihéQqL{ahéo IT%%)kAt ﬁh?tag/h@rle?lﬁ'”t h‘éy‘?fu'f‘pttr}\.e ‘?‘é@‘t‘torﬁg'on has a
I?ﬁékr%sstne'l@é%riﬁéﬁth@%rl\ F’F%f %@%‘&tddﬂ?edl&ﬂﬁuﬂ[)l@d Bﬂﬁe%ﬁg@m of the leak

region nultiplied by the tangent of Tp
o lece wihde éhfga@gl@ @ BeorgutaIthe gre srsing ef @eéﬁ%n«ﬁftom hrough this

k&t Sfdsp Bﬁ’dlgklg Nrec-ﬂbﬁ)péw‘aﬁd% §|ve|fg@ﬁée bh8ser beams are achieved.

corres rectivit and g di vergence

| aser Cﬁwﬁgom@ SEestve @t 1assF rb@éﬁ’én'él"ﬂ%f éF'F'%Yﬁq 9Y e fct that the
ligs&" afiéd™® | and@! & ‘3 o@‘?rhﬁhﬁé(% th tﬁ@%ufp@ﬂadetbahret &ecufed with equal

I near anlesa i nati on of

rbee VA Escare ettt TR @ and alisds) (T8 Tk enety i) - (or2)

equal ﬁe@hﬁubél/ r%)sm{s(zﬂ)s alNEcHdvea th@ugh thetatt (Hat AhtoRboli® expanded
(3rr/4) Technical results are al so achie

t%f‘b%@ﬁ"tﬁﬁ‘é Bt bictazatal (OREUGE aisanaR e Giitede of the emission

%YHL@QE@OH BRd rgRt k! rhélﬂiu'd@rbf'@N@ﬁlé&tloﬁrr@gfoﬂé megls QR pfah&ular makes
mul'titude of the em ssion ut regi ons and on

mpﬁlpkel}e@p&m'%meﬂﬂem PbteraE BraionTReiens ﬁnﬁéfe% P%tawarreg'ons and

%&ﬁ%fl@@ef&sé‘flaérﬂ:ytéhd%wc?ﬁ?ﬁmeQ’Jaﬁ&ﬂﬁhn@ﬂﬁn of t hed
anplification regions an e o egi ons_an
0TI niERES IR SR R P B e e daat h dhe iddle of every

ML r&lon AIBRG RS %bleﬂ@ﬁgih tife ahplifithtsh RQhine‘ved stripedu@h are formed.

the fact that in the m.ddle of eve t

659 PR RRGUAR TP TS e RGP PEgrBRLCgfonyesions with

&hé cBRedpRhlIng rRethNZ4tRE  layeFd eheswidthsséfrviieh avuph ildsscthbm tte widths of
regi ons are total

2o anb b PR e REETR] ST eptold cur
tdhe tWirdidie@f thehertigsiobgbwbess than the widths of the
ot RSl 2ruts S5 eBehE] o B3Rl Py Loser icices
|8t RS BefliericBS of AItSARMY MOWBESt.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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Technical results are al so achieved through the fact
that the Laser includes at |east two sequences of
alternating at | east one em ssion anplification region
consisting 30 at |east of one subregion and at | east
of one em ssion output region consisting of at | east
one subregi on which are connecbed in parallel by the
current. Through this increase of the Laser em ssion
power i s achieved approxi mtely by the nunber of tines

eERiR af the lsBRe durEREVal@s, fHéGnd:r@aWde&hé Qbs&@hﬂ@ﬁbrﬁﬁower is achieved.
i ndi cat ed sequences. Techni cal results

J&‘ms@{ﬂe%l“'tsﬁ'PBG@We'f RePPEM AR INGRRS LY e ”HE‘#’EH%“&'”&?S equal to the

$mueRst theVeriah @¥fnddidll haicadsRguemeJdudits fordsponding increase of
connected in series by the current. As a S 6 result,

Ahe yoliags applied totesbases) ues. the increase of the Laser

en SSIEQBeRAVGH th Hréseht ﬁ\‘(/@ﬁ’tion domRisERindcreationSinaR iRRWRI execution of
is approximately i ncreased by the nunber of tines

Sarunw typer afd SR INBRPUTACSLNEP S o PISSIOBAE L 18 ACHUR ogpri partiular
FEUE RS ﬁ EQ{ G & SRUUERY ThBCIRAE8setfis Hab&d on the proposed
vol tage app to the Laser). 5 Essence of the

mrlewéhﬁffecrwgrﬂndomprt@bm@t way 19f #iegRTSSIPN PUtPYtsUSIng SEfpgrties of the
%%W érﬂ%%si%ﬁ Th Brigigyy énwptﬁfe%flvé—é‘ﬁ%&o\ﬁ"dutfb@ Lr‘éé@rﬁ’s‘:—‘are introduced into

out put em ssion out of the active

e
e a¢tivelragion and arredis@piplodistiiputed aloag tfr‘ﬁjéﬂew Srenitertthe length is in
stréaQReS% -Algh @i ith th
g?ﬁméglqnh ga%gﬁeggésgggﬁréth ean3|on ouﬁ%b?owerw‘ °
mm@llpblbt}yeoftth@ls opérati¢ie as mlfa%wdéﬁﬂ%@fo?ptlcawgsses of emission and
' Oty @ldificant reducti
ThePlrBbefRAELh I LS fi%ﬁg?@e'%%%ﬁ?&%e v Slghificant reduction
ahf dbe enussjordidensitybity etie de@agot h@ ety rprbfheeﬁvtpt'tefacets controlled
(otnjggtnjlt?%tdhdl{/érgéﬁbe erﬂh@%@reehrﬂgiorh | L&) vaILT&eofséﬁrﬂlc and thermal
i ons~secure super em Ssi on power Wit
trhsstahcecﬁw an@|al@muslgntfya@tf SImpéflqatlgpeqfahheoﬁ@cwl%scal %r@cess of Laser
@% of optical |osses of em ssion and their
pendence on the Laser |length, increase of
efficiency, very significant reduction of the
em ssion density (byBﬁé'fQieE tigh oPfhefawingd 0- 3) on the
output facets, controlled 15 directivity and
di vergence of the | aser emi ssion, reduced val ues of

ohmi ¢ Andy kOGS r@%ntmﬁneé'e§bl§fr‘l@8%y@ﬁ@f@dr§§1 siqgni fi cant
simpl i f| catlon technol ogi cal lﬁgr ocess of Laser

manuf dgg.uil eschermagieally edseriprs Bw Pngtyainal rdogsepestion f the proposed
Eﬂﬁﬁ@éﬁm L%ggm}vltt‘?'?h §e€dia91|c§'d?%qemétlﬁg¥‘%~5 'aﬂ*ﬂlﬁé‘at@n redibns and three

emat | cal descri bes the Tongitudi na
oerrmsso@mmttme@pn% Hte SH@Hbé’@GtS %Wf‘icbe%[% &eé%%}d'%'acrﬁo the external

t&%aéﬁgpﬁg%ﬁqdﬂflceﬁﬂohtﬁéagﬁl ng two anplification regions

ree em ssion output regions the out Ut facets

of whifig 2aschepiat B%Ho‘i’e@ﬁf'%ﬁs Er’@ Yigw fEsrm SPRYE of Py §Eﬁp|°§€% Laser the
9bndittRindMBHbi$-56&bh @PwhRE i BKetched 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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Fig.2 schematically describes the view from above of
the proposed Laser the |ongitudinal cross-section of
which is sketched out in the Fig.1l Fig.3 schematically
descri bes the cross-section in anplification region of
the Laser the |ongitudinal section of which is
sketched out in the Fig.1. 30 Fig.4 schematical l'y
descri bes the view from above on the side of em ssion
out put of the proposed Laser two anplification

regi O'Fg; 6 RcMdthatitafy §e§3:|r|b5é§iﬂﬂ= Ibﬁ%@dtn‘ér e&ctibAoftHeeproposed Laser with
| ocated anplification. schemati cal | %ﬁdescrl bes

e reeNRdk SUsralSOReWRIRh tc’ﬁet §|56F33 8PPesie 4987 eRtissien output side the

%alﬁi&n@ﬁs%@eka%fh ithe WiatherhbVife @8@i ar®n@nnBated Odirectly to the
rT; fication regions are 35 introduced which connect

TREresiCiWe.cati on regi ons al ong the whol e | ength of

the Lasgy.scRemblichlf ceeb@satthealidw fbas abbResf tHeeproposed Laser the
| ongi tudi nal section of the proposed Laser with the

ﬂ@mﬁv@dalsﬁ%ﬁwr‘éft"téh'?m's\&ﬁ?@he%ﬁmt'ﬁ@‘esF'a@ opposite to the
em SS'F‘PCTE‘8 %HE&H&UC%!IF@&J?@% R &robs-3édtioRnn h@@ﬁmﬁhﬂ@ah&h reglon of the

the h -renovi n |ate are connected directly
heser wih doeblareve H‘qti"@za?'oﬁé%@ﬁ%fqrdﬁ?I%?“R!IB%PPUEQ'OP H’é‘d the output

Yéﬁ&‘ﬁ fr{ @m}ﬁ%l QafctlBrh%f WhiER s tdrdd 8t ih ke Fig 6.

gi tudi section of which is sketched out in

F| g. 6. FIEFEtj18S<§@ﬁ@ﬁ'ﬁ@‘lycﬁ¢§°y'bﬂe@@h?‘ﬁe@et‘?ﬂ@a@?rbéayeésécfheoH’”g'tUd'”a'
%@écﬁtgﬂ% ?ffthg Ebtr(?pﬁﬁeﬂ 9&%&@ tRé ohﬁ)%t fée@ﬁseéf whi¢are inclined and form

i zation ayers or
alnpaar drigtestaf inelinatipneh and g2 whe tha epernal sténg% Af thpamplification regions:

:{rqn%lgbl%bng! tﬁgg,ti 180, fe rgat|tgqny2§+@zetched out in the

sche | cal | scribe (w thout
metfwl FigAQt |-or’ih¢ ayalessyre agyel todAi t@d)nal

GE ARSFig QgL | oriﬁ?]gﬁq’lég]gre @qgﬁ)& ?@/ﬁ? t he out put

facets”of whi e I nc I i near angl es
of inclination a, and az with the external surface of

the anplificationpy f‘éﬁb&"E)%scrldtlentohPréf‘érGeogEmbB&lﬁ\eﬂ&g| es
are equal to (rr/2)+((p), I1n the Fig.10 - the angl es

are equal to (rr/4)+(cp/2), 15 in the Fig.11l - the
angl es, ahe b’gttﬂe ﬁ{?ér‘(ttﬁ)\ \ﬁ/mptS@)eprﬁ{e@' b?dconcrete versions of its

Descrlptlono referred Enbodi nents In the oIIovvlnrg?1
terecitionewith seferdnces e ts snalPsrel diRWingn chet Rreveiied gpramples of the

3,21s¥art %od%%aﬁ&‘r’?%‘r‘éﬁ to[]m%é rhﬁdegﬂ’dv@rﬂﬁ@s%nhé’ dth@nenedAlisawbns including

raw n resented exanpl es of the Laser

yevelenaBisi W pertan rafigeg ke faadras PBWPI.SP@&%PR%‘@C@P ip fhfemultitude of
rf@blLdlr fascihigd udi ng  wavel engths within cert a| n

ranges the features of which are reflected in th
nul ti tihgeproposestiasehiiieas big. rfecontans e 1a3es *ﬁ%%%%&ﬂe placed on

L’(ﬁé%ﬁbé’(re{té‘?eof':ﬂhg rﬂ-t‘ygé m E'!1h€53:at|chﬁeﬂefﬂbﬁs@r’hcture is made on the basis of

heterostructure pl aced e substrate 2 of

rpomp@én@lmélGaWewgfam ?Fétf%n"&%%'éw r Wit§ th%a'é"%ﬂﬁ“%'éyers 4,5 and
RASicenfing 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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conpounds I nAlGaAs with the active InGaAs | ayer 3,
with the wavegui de |layers 4, 5 and the confining

| ayers 6, 7 of Al GaAs, placed correspondingly on the
side of em ssion output and on the side opposite to
it. The wavel ength of |aser em ssion was chosen equa
to 0,98 pm The functional bar8of the Laser 1 is
executed as a stripe and consists 30 of alternating
anplification regions 8 and output regions 9. The said

%bﬁfﬁﬂrﬂ@tdy@ﬂ 6dA&Re arpifchtioRaebion® wed Bh’dseﬂﬂhlsmah @Awhag that partial
th values anplification re |ons

PRGNS § o e SRMIEC T ER Qe TE02680T e SHEa surface of the

a%p%flﬁtloﬁ'rggénQE tﬁé‘%&a’#hz@tlbﬁglﬂﬁﬁer& ﬁl@dattaahéh' ﬁ*lade of silver with the
restricted he Tateral conf |n|n/g glons 10 o

PO e HeatgE FTRETPS. Qe e DRI TOF ehilekt (HoPn 8 ggntains the

ta'a8|1; ?I%I' &Rhi- d’oﬁé&’cfilﬂEJQEaIEﬁ‘]brliyéD e’f@fof \B4A ﬂ\'éedlétﬁ'fcltl%itfééwre of which
coefficient 99% 35 were forned. On the side of

SANYSE oM tnmtaﬁmhat e aTActinn BeX ﬁmcﬁ"@@?ﬂfe@?tqﬁ@ﬁ“@f rSfiAgliog index

¢ tf?é’l%%éPﬁéigrolsﬁ‘é(cﬁﬁre@w{mthbh@al@ﬂpﬁdyfef ¢25dRYebi8/toa Gdnnection by the
were chosen in such a way that partial restrictiaon

of

snirsrt ofrali amplificatinn @aipss i&uistrgalzed Ly @gANsien thermeﬂwatlon layer 13
5 %'Hra’!o ﬁl@ré)@@r‘%apguﬁ&% ofat'ﬁelérﬁblﬁ@&tid?\nrerg%'sog‘%ug atslaeto the lateral
net a |zat|on subl ayer 13 Is attached nmade of silv
wpt\Mﬂlmmeregncmsl dét i (@e coepnsien epentast & 9§ o?fn@tﬁ'eéqlont dgegions  8).
%ﬁ%ﬁ’esg Fﬁkglllzﬁﬁ&i(féperg £LRYSY é}foh&@% ﬁ’ue%@géﬁété’ Palrhe output facets
sem t| n a er
d|63tcpniutlmg/ethﬁe@tlmué r@glqmqﬁcralor@ort%e s*PQQ'IW"t%eama@tcat'on axis are

I%?éen'dtc%larr & [I‘% &t GRal ﬁf#ﬁ%ﬁe %LMeeé?ﬁﬁﬁgﬁldnh%gi%ﬁfgeﬂd ¥€that the angles
FetTaction 1 ndex ne?l | aser heterostructyre
Wi tahe bh@bseate-vatuasagaeie! tpAhe #eDigs etk ansk yeiqaualdgriifectn §ns case the

a:th] Shg 668kingfatdld tMLtbFHa@@&ﬁ% 6f9cgé %‘ﬂﬁollﬁcét%n re?lons 8 have

expansit on [1zation ayer
dlma 9ortmoftthe restarguteil pasajiefe@mdoi he frngihef ﬁhﬁlL@Q?r br‘ﬁ chosen equal to

I%%?? Hﬁn 814 ferdtrOoft fﬂeté}ﬁp”ﬂ?étﬁfna egi'o@is%)%fwh MhEDulRDIr&1Sns 9 were
expansion cont act fication regions

hoserCenuad 9 dinrandé 1am| ¢ozmsp@mﬂlmgix/é’rt thas thesnigniey's of the regions 8

éaag'uﬁ:c #h%?ﬂﬁt%{.:ﬁ?@goéﬁﬁbg fhEd an t ggefu%‘ﬁo‘ﬁ%ﬂ bfal:"%% Sequabto 200 and 201

utput region al on [ ongi t udi nal
aqubsmrtdatg')ori' hexewputr emispien 9 Aok éaﬁ%rﬂ P@Wﬁé oS 408 bpams a half of

Wﬁtr@&edlgctéd"fﬁ @'ﬁg’h'rédtlﬁﬁtdlé?ﬁ fh@gbﬁ’é]tu%m%ngm@ﬁﬂctah@r‘i aklgeand another

ng are absol ut e val ues eqgua to the an
d=lfaf whighds éqa@tpd irotheawposite dirgcior 6 tW'ﬁ@OEélcamrb%tthe Laser 1 the

ro%@'o%ﬁn e T @3k @t @QQMecotﬂﬁ tﬁﬁébﬁlﬁ ré?bro%ﬁétfea%ldéf oft &&npositions and

fion regions 8 have or m of
rtbl@krmgmawespért%ﬁ Iawéqu peterostiisture ARe 1T B1e leplsin. dayer 14. At that the
r§fr?a@| g %qBa‘llor e o@&@%@arﬁ%g‘ls ddLfl tEaYt Tise @Fﬁosbh@hlckness of 6,0 um

I on regions and t he out put regions
i Amisgionl oUtRy! G6S R %maqmowaw ?%@b%%‘ieﬁ@ﬂ"? valag of the product
thale EH&SW Lgpl?(fre% iB] 9rt§§l§ihé’ﬂ:§1g§nt (ﬁ'?lﬁ’e Bﬂﬂo@ﬁh@létcp In this case the

regi ons functional bar are equal taq
Zaiuiated Qgtilomfémﬁ p@tﬁbbﬁalsrﬁlgmby tirfice-tpepigs iRsiiER hsams on the

(ﬁ]r out 14 cBHtréﬁisséB% Ofhe it aBEA By gBdel of veryWtiadhisi dpproximately

in one direction along the | ongitudinal
aayel o %aifh%ﬁalas&'??damveaﬁém?ew PYAMISHEN e (B epeal to 200 W (by 0.5

dhTESCE\REY bﬁlphht@eéﬁﬂpﬂﬁihfaﬁth@ dvefdgeQiensityosf driisSion on the output facet 16
modi fication of the Laser 1 the
makes up totally 125 kW/cm The dlfferentlal 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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outfl ow angle cp was set equal to 10 through

appropriate choi ce of conpositions and thickness

val ues of the layers of heterostructure and of the

| eak-in layer 14. At that the 25 refraction angle (3

for the output beans is equal to 30. The chosen

t hi ckness of 6,0 pm of the enPssion output regions 9

is approxi mately equal to the triple value of the

product of the length of the output region 9 by the
tfign@enivitefind Breoulibwiny/tangfleet dll 1dsr bbaras @asaed he it is connected. At
cal cul ated portion of the qut

St Faal oSt camivrien ik s Svefishng RATRG =S Jpidgetional emission to

ﬁl@&%tdelﬁf fRNbapdtRe Wige UMeerahé fanaed | predliaV &5 @O @thofespect to the
very beamis approximately 30 equal to 9. The

M%HP'Q?'@“@@%P”&X@ he output emission PEMis equal

t o 20Gné/ibiRxviky Mmodiichiin 67MBE Y adeH PHiffeRRiofdm t mdBfitation shown in
t he average density of em ssion on the outrPut f acet

R ED. i3 BOUR [t 1925 e icise! " THRITEINGY GPBPRAUIDUL region o focated

ehtiddraneYdétichsarBglifidhtidnare§idhe 8 i thethbirsédppRamglenrirgéd size of the
(coefficient of efficiency fromthe outlet) is equa

t'edI8M% The foll owi ng nodification of the Laser 1

di fferned Ad@MIdTRaREE B HESLERR Dsekhrg 43 Riffered frbﬁhaﬂweomomflcatlon
the side of one edge facet 11 the introduced refl ect

chewn dhdhenFigd-3 h)étr‘@ fgct thpb%gymm#tqqtl@rhgeggqnz%gon&sted of ten (in the
#id 2\ 'ﬂgeé)oloE&EH ‘?r?%)ar%hél étr@p@ém?lﬁ@ﬂﬁorﬂémﬁtﬁ@él&ﬁ’s bp vs.ht*nlthé width of 10

connect ed he total aser em ssion with ow
iy epgfeABe th% p'ﬁé‘?%@“@@”dh@ﬁﬂ?f@@ icenfiNingragiansolP wih the width of 5

td’r‘ﬁ?eééﬂjﬂleﬁfbytthg spfa ?%Hk%cﬁ@%&lé"@&fo th@%r)ﬁrrbghﬁtejo%tlﬁﬂlmepth Over
respect to the i tudi na fication

a&e §tnpg suh@gfomlrsﬂav@rwgthﬁd@fpfa' canfiniig eoiangel 0Lra§@+hzqtlon layers 13 are

ogpgf,(ﬁ;@,gt ;m\m ih6e pRdi)f i cation shown in the Fig.1-3

fact that the Laser 1 contained only one outp

regi ofhe fpl&y\amgamodﬁeatweéﬁeq G- 5) qiftergtizem é"r‘ﬁa!“iofiif'é%ftqncﬂﬁ the Laser 1

ISROWR TS tHE % b1y £\ ¥R 624 iR RPIREINTEdIE F BV&P SuipuZRgRIn § Bfdng the total
regl ons. next nodification of the Laser 1 (see

F‘?@tm)th%af’@'é@’@i ardificatien weENei18afi R Stike &RBWHeienfofRgd with the
Fc'ogreé-pc?hd% r‘i’m@%lllfzﬁt‘k;n Fa?é\% @VG%VSI%W Inftlhéai@ 8 NptA BnOthe Gmplification

consisted of ten (in ?p hree) |l ocated in
egians & ard r1|8pén<h@tﬁ0| P dBg i Ué,dssle@ﬁ &h§°f'7€wn9hbx fee current the

VMnﬁjdllhcélfon]fggloH@SGQSH’g %n%ﬂdi}? opt@%ebqt dRpNtd h@mo um. By that the

'ateral confining regions 10 with the w dth of pm
&gt of the '@Howeér@éd@arﬁ%l@@ae@f'@m ERIIQNSdS 9RGA Q) PFb t he

appr opPfheah3pesHd D’éﬁ@rdﬁ?éelé Figee8) ditfBRdSfrérh MRodifidtiesi SINBe Laser 1
17 and the Pateral confini ng regﬂons 10 netal liz

Isapwpdn e Bigd-3 by theyigel bt ende eo\%pq)qlltettﬂéhq:ﬁge%} Ier%rl]sswn output

Tﬁ‘@sﬂcj@tﬂam ROreRRJIEd bﬁ@Fchﬂkﬁe§§§*ﬁi &rﬂpo@)tloﬁloﬁrﬁrﬁflﬁmgﬂayers 6 and 7
the nodi fication of the Laser in the Fig

IPre RBOTRTD SLRAG WAV bR FECH ESSHIOB) & smpstopy HEBF gfpstructure is

Y289 Athghat %a{he legReddN $urmacasl dift tk@n@bnmﬂ@d ilBjerat 6 0snd 7. the
regions 18 of the stripe formwere for

COFEERYPING Mgtatigatian lpy Fﬂ&r?’]day%\nglug@g }sqr syhgxﬁrsl Wwere connected.
t1e &g 18yer®oBhamh 1bhiaciad®d itd &3bisObf 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 cogresponding
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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20 regions 8 and 18 and al so on the output regions 9)
connecting by the current the anplification regions 8
along all length of the Laser 1 equal to 20010 pm By
that the wdth of the introduced additi onal
generation regions is equal to 4 pm The proposed
Laser 1 (see Fig.6-8) differed 1@ r om nodi fication of
the Laser 1 shown in the Fig.1-3 by the fact that on
the side opposite to the side of em ssion output 25
tiegalBzstish Natees 21 (isy the vt df teaki—nt hay}almes)sorandane of the lateral sides of

RO i eSted isfohie e au R Fero Pl Pryrdes B o

em ssiTos folfovitge noelifieatist oﬁJthburaser 3 differad ifoedtheAprevioas one by the

{00 15 RO RSB B BB BT IS g B oyt
it Wwaiguiteslayere shdid ayers were connected. The said

| ayers, 13 and i ncl ude ayers of silver

L he e rotpopa T eatlch (GRS Sig Sl oaiTPreiint moRistan s Sgspaser 1 shown

?tﬂehﬁ%al-@l@y QP Bk §r@é tttfe bltbtﬁutemétﬁl@cmhmgtthélod@ut Pejions 9 along
aser ecle 0 e CO UCT |

PR A R P ere PR A ghelie e Bt surtace of the

iaaﬁjnﬁéaenaave@an Bame ot et trséwms iy ttyrwasblmwsa areB@ﬁJad&sme angles

t%gg{l arq Ondl ng)nﬂf@yg'lftlhisicaage teq]ga%ﬁ{r%gpnlsg&sotﬁg?@m of trape2|um in its
Wa&hmoee&wnt IFor abidregsy oOfefﬁdléndyubpr{e ILGgérOmSarQIréﬂiectlng optical
xecuted thy oul%;Hré tr)}( ns on of I lizatiq

ICS%}%S o9t EBgw vayresarg @8R“‘?%°” é%roé‘ pl‘h)fa‘%?rtﬁ 360‘?Tethe output

PEgibmeo Erh%kﬁéssscbfdﬁé |e@k-in tdyer Mﬁﬁﬂwe]ol.(t@.)t d@@ was chosen equal to
aut ononmous contact of the out ut regi ons

241 Pwih i GUPFE e 15 b 2SpHebam R U fesiafh 3elgn the incined

rdrRt PE QWb QitSigRNEg s ddﬂ@fthfe&;@&erthat t he above indicated
metal i zati on |ayers

i?g 9 wer e connect ed dl{1

[, 5 hedolg e g cpiyLd Bomddimit Ko RRUOH OpsLudng sk fhat optical

koé@r@% ﬁbgsr%wrdﬂnftﬁerﬂgdretay @fth Iﬁw;éﬂbteﬁri @Efffﬁ;]erﬂ e tgta%s@r@ applied on
e ac e ou

Fia BetBUocks 16 e AGPHHEMBLIP O BEEBIROLPARoGLo Gifeof the selectec
| ebittWe) dirdction®! i fication axis were execut ed as
|ncI|nedtothe external suyrface of th |

regi ol g Hlawing mpgficaiien éﬁgp'@s?-ﬁserb Zstf?o étg)vgﬁ{‘?ée‘P from the
MRfRAUSM of thel NReRNBHBFN TR tivs2 FRINE bRk taqumlat the d&ig&k facets 16 are
In this case the outﬁut regi o has the for

9

EFpsT Withi e tnelingdotogeand Haak g anshes Bob 1 r%%-%ﬂe value are
QGuetbitied SMfies @{] arfid@re le@ﬁﬁlrto %Eoﬁnmlthlefcbgé?thertlmtmtréglah 9 has the form
coatin not . shog the fi e a
R A KR RebE A B Lo o1
@Euélhﬁa |2®K1|m.nln| &}Z@fmdd%dall‘lori hie Qilltmgt?meglbﬁnurﬂie‘r@&s total internal
C en equal. to : n s nodi fication
relegion gEifeiap e il Toosts 76 gitEnERg s IERCHOR et along the
bﬁgés}?ﬁf&he Eotearil sgﬂfd@l aftid eakHre Sayets 140by dikeet lnamehcé.on them.
The n rmlflcatl dlffer fr
one. by el oved TontieGin e Laseiaf fass 8nof SLRISRIGH the previous
bhe tfyltﬂiéllfaiﬁ’o)thai\/ltﬁélﬁdltb&t meétba?taremxeméd th etnd inefine®9rm and at that

e a ie t he ut facets, 16, the out put
B adfs o by i Ae o Vel B Phocng ABoBF obAad are equal to 140°
setestask 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 um. 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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(one of two) directions. 20 The follow ng nodification

of the Laser 1 (see Fig.10) differed fromthe

nodi fication of the Laser 1 shown in the Fig.9 by the

fact that the output facets 16 are executed with the

inclined formand at that the angles a, by their

absol ute value are equal to the angl es a2 and are

equal to 50. In this case the output region 9 has the

form of upturned trapeziumin the |ongitudina

by clireetnincigénaskupesst. dntitdfiectingt qpiitalrcegtingssard dpplistbore tHeadubstrate in
I I.S:..ppdification the output em ssion

Eﬁﬁé?é&@ngégg%r%ﬂFg@ﬂa| reflection of the inclined

out put facets 16, changes its direction and goes out

al ong the edges of thelreduseiahapplisabiitace of t he

| eak-in layers 14 by direct incidence on them The

foll owi ng nodification of the Laser 1 (see Fig.11)

di f f elrdectiondasers erpuead foupumping duyidstate bad fibehiatershand amplifiers,

: I R the .inclined form
IR e dep e il SERHbEEICH Sl BEYPUT D (iefisreavency
af éheegeabratesl ehussinngled alsd anel wsed &) high-dfficidtOpowdrful solid-state

S Ca put_ regi.ons 9 have, the faorm of . .

PSSP SErbel o i arb B Yoe el i B Reuslengins incucing
efittemg obwibifeultght glight;gd was chosen equal to 1,7 pm In
this nodification the output |eaky em ssion undergoes
total internal reflection of the inclined output
facets 16 changes its direction and goes out through
the substrate 2 transparent for em ssion 11 by direct
i ncidence upon it. Antireflecting optical coatings are
applied on the substrate in places of output of the
em ssion. Industrial applicability 5 Injection |asers
are used for punping solid-state and fiber |asers and
anplifiers, in the nmedical apparatus, |aser
t echnol ogi cal equi pnent, lasers with doubl ed frequency
of the generated em ssion and al so are used as
hi gh-efficient powerful solid-state em ssion sources
of wide application in the certain range of
wavel engths including 10 emitters of white |light for
lighting. 15 20 25 30 35 40 45 12
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CLAIM5 1. The injection laser including the |aser
heterostructure containing at |east the active |ayer

consi sting of at |east one sublayer and al so the edge

facets, the longitudinal 5 anplification axis, the

optical resonator, the netallization |ayers consisting

at | east one subl ayer wherein I the said

heterostructure in the direction of the said

| ongi tudinal anplification axis at |east one sequence

is placed, consisting of alt@AIMS ng at | east one
anplification region consisting of at |east one

subregi on and at | east one output region consisting

of at 1l ebtsd |Wos lldseegicmnung thetlaser detafosttichure coriginimg at least the
together wth.la 0 said S N
Aot Bt Gesares Pha e ehd SuBRyE RS i seagdpcsts ne longitudina
|laergificanion faxisitisss bptical edsehatgr, tBQMaIHMOsaayérs conS|st|ng at least one

SHBrugePheisgh ) 188 3 Bl fbl or i BhrRLafiapf R g ie longituinal
Iahﬂollﬁmmﬁlatx& &ti l@&st dnB steb_eerd:ene@laceﬂ (m‘nstshﬁg shaltkrnating at least one
RSB SPLLEAh e D,  Ble5E ut egin
aﬁd?lﬂﬁﬁg ¢fcat Neessp onel smbglom inhhe esmeTtSpUt Oeg|dsretognther with Iayers of the
sur face n r

36 85 e Rud e o fBRe PrrslibdnRe i ehieaf el iigsion raising
|aa_§t€3&f tHeosdith angdiifieation wegion afnda:mhslstmg nﬁatxleaﬁfdneoéutﬂdyer every said
sa}ﬁ 3%%&5 %tslt&rshc l“('{gn gaﬁgpgg% ?Sﬁee aijrleng]?n ﬁre{hg said longitudinal
fTﬁﬁfl&”ﬂOt‘l i3 yrtRe oBtpqu'faeeﬂanJméd Kmidelr asedin anmradﬂgreg df inclination a,

B8 & 2heds IS B T BT GBS SR & o2 S Mhpitcatr

rre@brecéndottnecraed bf 'mleeetrSCt@ppndBm mat &fl thie s2id Iea}uml layer to the effective
L1.9n li‘%%rg’é rﬁl ﬁ{é&?@” e safagggk c|:n F‘ayer included into it
agrpdju tcnmelrmxmtree@hmh mgrebtmtmanotmeof t he em ssion
out put ere I S ay & execut WLt h
such. CompeLiestoh Lo, aoRPR e TarCL BB eddb racets there
[aee theatefleetsts oftthe saidobpticehiesenator with réflectan doefficients approximately
hetelrostructure is realized in the said anplification
regéj?otﬂ °BF the 25 indicated side, at that on the said
sur f ace Tbé ifettien deser actandiag thibervidial 1| wherteiin tselshigyreterostructure
h | ffd.c 0

|r|1 ghe %HSI f& %ﬂ'\ Fe%ﬁo e(%: flhgnrgl aéfet‘ﬁ@éaﬁ%ér? BStHJtet%%L Qre tﬁe Iayers which
hra\heqeemtad Mhrseslponmpqgtlonmral thuckrmsscyalueayoew@lqtr reartlal restrlctlon of

%hnﬂgsqgn cﬁ] g%te%%stlru%gfr E)lsgébll%.%:e fﬁ%eg anﬁﬁgéaggﬁ r&f]ion on the

I Nj ec

andicated iglet at that oolthﬂ! malli w@peloﬁ heteeoatrerbluee:thﬂ mietallization sublayer
di nensi ons of

{%ﬁc‘tﬁg hglﬂ ?ﬁ'%'eﬂ{ °ft cf)lg(?@ 2Bl atcgfl | aser beans

di rectdedTiom infecti@) Iﬁhﬁe |anj=<UdlngomO | thserlaige c br whegeino corresponding
tnbeqalﬁéﬁiomlgyé@%?@p%ce& it B 5@’} ?@ﬁrﬁ{h%%&é’rﬁgl sy ce of the said
the anplifica

_ ion region on t e opposite to
e¢rksipilay@rout put side there are the 35 layers whi ch

a;|e S%G%Heme ohh%s:eV%i&c&rgmBQ§ ithd ©BFn AehdrBincthBe&ffector is placed on
val u
one of the edge facetg 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

layers which are executed with such compositions and thickness values by which partial
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13 restriction of emssion in the said

heterostructure is realized in the anplification

region on the indicated side, at that on the said

side on the surface of said heterostructure the

metal I'i zati on sublayer with the high coefficient of

em ssion reflection is placed.l1¥. The injection |aser
according to the claim1l wherein said anplification

region 5 consists of at |east two stripe
Wilétfoh%bmlcﬁubIt}&gs';amsetetd’sﬁustai'ejisswlizpe in the amplification region on

A isctcalith 508 pbeE FE4EF 3aRSre SRAhE S FrE S aal Rtbstructure the
b@étmm Rebayer itH the tighycoafficnt efsgmissiom eefleutist iapéed.
vvith hj_grefr ct| on coefficie

{ gﬁ I %,fwer1 Lhan t h.g lficati .
ef f ect & iRipetiopIA%Hs a&S%rldﬂch § CGM ¢ nANETERy Sald amplitication region
Q@hﬁét@séfr HICda6e twa stripe ambiificatign istibegionenthes uhﬂeghpm&mpllflcanon

.. The injection | aser accor e claim
aHarRsionS ok 1RAen AIORE NS st LOORATbl el Bcatn R il the space
tﬂﬁﬁvéen&géﬂ iy fifed/ BY H%&rr@éﬁbnarr@ KGsahcé Wlt(\ Ithie! r'zé)‘r,acwﬁ t&fficient lower
t he sai ea

e eieesbedrhadn gl REN €t FpneRrt Lk b Buffspd amplication
rs@Biegibniul tiplied by the tangent of the angle cp of

t he emsmnleakfromth atve | ayer

said 1% -ﬁhq WJQCB%PS%??CQKF’P\%% tg\&c g Y"Qe@% e T%gll.'rﬁ%ar angles o
@ §ParEq@ by fteeir sofute Ialudehid b é’ddﬁil to9 (m/Bh&vhile the said leak-in
i njection | aser accor dhggat 0 the cl a%%amq) er ei

dayen In theesgid g,qﬂquééegéon thiskngss &q & Iﬁggt{ﬂ ofqge said output

@9@@:'1 Witiptiad B ShefithgahteofaRdlahgle @ 6fTthée Zmigsidr Rhk frbfh the said active
The injection | aser accordi g% to the cl a| m

t3uer 4up dhe sid dpakandpis While thp angle @ fsceqig t ]fﬁyarﬂ?@F'Pe of the ratio
apsed e values and are equal to (rr/4) + ((p/ 2) 20
11. The _i nj ectlo | aser ccorﬂh%tothﬁ Clath | |

wher eitn THRANESHOR Ipsdt aspoding tBdhe ta Jgwhierely inesaid finggy angles o
tahai &, a#éSéduét By ralreBsolard/aice aadwé edwal (SaT/2YH ().
((p/ 2)10 The m?ectlon ?aser 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 (31/4) - (¢/2).



