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HETEROSTRUCTURE, | NJECTI ON LASER, SEM CONDUCTOR

AVPLI FYI NG ELEMENT, AND 5 SEM CONDUCTOR OPTI CAL
fventi on rel ates 1o the key componont o of aua NI IIUHIHIIIV
electronic 10 engineering, nanely - to a 159159

het erostructure based on sem conduct or conpounds,

injection laser, a sem conductor anplifying el
and . a seni conductor optical anplifier. DesCMM\W||H|H|H||y
of the related Art 15 Heterostructures are th

el ement for manufacturing of the efficient, high- 000002
power and conpact seni conductor injection em ssion

sources (herei PETEROSTRUCTHRE! INJESTIONEBSERA th a

narrow far-fj f a

sem conduct oﬁghgggabwﬁé%m séllbcLﬁL ggThgﬁD

far-field 20 psEMCONBUCTIORORPTIGHL AMPLIRIERL89 US,

1977, HO1 S 3/19 331/94.5], [Patent 2142665 RU,

10.08.1998, HO1 S 3/19]. Fromthe standpoint of the

techni cal probl em bei nFigalbtte lavendzenpl ary

het erostructure is proposed in [Patent 2197049 RU,

V.I. Shveikin, Russia, 18.02.2002, HO01 S 5/32]. The

sai d Tﬁ%ob@%é‘rﬁteun%nthﬁt RIlg6é rtdcthelrleeyl sorbperentsoef quantum  electronic

sem conductor, 25 co cont.a
eagtegeng. Napel% on'Y; §{FF€$ %uq‘? §s72°5¢ %ﬁée@ucgbgecgér eé}ﬁpounds an
”I“gabnl qhs@ggboglerm@s@dact@nsmpnfgmg élemeetyi grsd an sterrmonductor optical

I"'eaks-in i'nto said | eak-in region, the |eak-in region
aneRdifieled at | east on one side of the active layer, the

| eak-in region is at |east one; the |eak-in region

has at | east one |leak-in Iay r.,.con s(#i nrfg at | east of

e &M s

one sublayer. The S5SERIGDe? o@?rr

characterized by the ratio of the effective refractive

30 i ndex neff of the heterostructure to.t I [ o
i ndextetenesiectyigs JrgdRe %ﬁs?fifé‘] %/i?r g facﬁ‘ﬁn& ftﬁlgtelff}é?ent high
Me‘? 298 toHiphbf fen@iéorldedst infjeution efrlissdn smurcmy(ee@mfter referred to as

Ia”ced addi ti onallfvj at | east as one on each side of
162 sithianarionyfer-fiel RateR; g refl ective | ayers have

r ef r agiieMRtrLadicegs: 4 eaaebndutior IEB&Vith leaky énussieiota narrow far-field

I t of bl

mét""e\?@@?ﬁ knava Atee S05)88 Unal 7o bPr i anTig 2l Tretent 2142665
g (?@ghglgg:m@g,m%]g the said leak-in region two
itiona ayers c |

o oo S e, Y oo SEOYAL g prempiry

Eél@ro%truaeﬁé MGorbgosel, |nt[P§teﬁla2t97©@9fRLU1I Wity Staupékin, fRussizd 18.02.2002,
| east of one subl a

t.ar
b{pia 5/38hnah@a§a @xE’é’é Y‘ﬁeg q ge@é%aruatg‘?e g} ?ﬁe acot% Vsemlconductor
LEMBSundaRfdcopfainsafjlasst bmad:tayeayeotomd1®nb@aleashofrce'@ ssiplayer; the
@g $$gqrglgrg%qtqg%raz%r@;raeggmgfggglgsﬁoqcg'gi I&kgg%hrgggag I‘egﬁln region, the
faklih dgiort RRaleaak-1bast lony@rie sie lobdi eclive layer, the Ieak-m region is at
least one; the leak-in region has at least one leak-in layer consisting at least of one

sublayer. The said heterostructure is characterized by the ratio of the effective refractive
index nes of the heterostructure to the refractive index nyy of the leak-in layer. At that, in
the heterostructure at least two reflective layers are placed additionally at least as one on
each side of the active layer; the said reflective layers have refractive indices lesser than
nes and formed at least of one sublayer. The leak-in region is located between the active
layer and a corresponding reflective layer. In the said leak-in region two additional layers

are formed, namely - a confining layer of the leak-in region adjacent to the surface of the
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5in the leak-in region. The ratio of neff to nINis
determned within the range fromone mnus delta to
one plus delta, where delta is a nmagnitude nmuch | esser
than one. This prototype heterostructure has a nunber
of significant advantages. The technol ogy for
manufacturing is sinplified; in operation of the |IES
based on this heterostructur@& with |eaky em ssion the
out put of em ssion which is approximately normal 10 to

dchige qg‘%‘rt MRS s8fd E&Rinfrigemyed f&HédCai Iéa%CQif SoneSsublayer made of a
attained; the output emssmnﬁ}vg 4 | per ea ed; ¢ nd - an
ssimiconat.conauierA Penhganrssrdna e vand el BIEASNEYaYel s

Oh resieP Rdjadentyto thee Efﬁ@?ubathe conflnlng layer, the
éﬁﬁ'ﬁg@%’é og'?ﬁ’%}ﬁag& (;ﬁéil S d]gcr eaged xt ﬁ] sane.

s adivsting Ineerdpmad atceastof onRisHEiayefe FHBQ%rr egeak- m Iayer is located

R tA AR Megith. I?h@ Pﬁfo cﬁ RES 183,38 deeRBinkawithin the range from one minus
CHAT Gt or 1 St &5 FES manuf actured on jts basis.

deitalto Joeepiuxsrdentas\elnese\ﬁiettm|8| BRGNP SYHlesssn thanaRea

nart d Pak fﬁﬁﬁﬁb&Q tages. Th

S b R ot W 7 g e T

ﬂeﬁhrﬂﬂogw% maRofactoriag 18] simplifiad; tiReoraralifinsf Abe JF thésed on this

&%J&g rﬁ&hre%ﬁHESkfé}qlsE BR tﬁee&hﬁutc@'enﬁ’is%ﬂ WREP R é}ﬂ)roxmately normal

an exenpl-ary rototype i.njection |aser
for t’mpmmes mf[tpﬁtc@weczppvmgaw |s\/atta|ne<2dhgm;@%erm|ssmn power is

ﬁr%%%?d 4R Q2e280%he enfiltihg Sar%/a?’%] thel Rertal @Idh’éotsoﬁr}d@&ased and,
iI'on 1 aser includes a heterostructure based on

swmsoondiugiv ahe eogpeuduergemsrokemigsina i edsect 4f the same time the
%aegt ﬁétgﬁastre&tusﬁglfr{ltsoﬂ% %EélUl@ laﬁé(lﬁiheﬁprb‘ﬂ Righ&ld edbrgy and spatial

k-in region made
thaxactprstion of fr@rlE§rm%rBfifaﬁﬂlr?ﬁ§ﬂ 'tﬁéak@wl n into said

| eak-{ f. & grg'laggrs \ﬁllﬂ‘?lelaﬁfgm'is@lorne&id%tr{ Qﬁaﬁr&ﬂ farefleld pat&lrn are known

on ond & k-in re

HRatéra 06308 USE HETT, gdklS 8/135 313(81* éd"]hﬂ’sat%ﬁt 3163985 &Lrb 10 08.1998,

g@?% 3/{;9 | ayer consisting at |east of one sublayer. The
éterostructurels characterized by the ratio of

t he eFfmttme/estmpmatpr\me tenhaicah ppture@ngd Hae technical problem being

F@ %i@%ﬁér@é{&o%g @S&[@%é&% th?b%%e@'.rl\'[Fia‘terttfm97048 RU, V.1,

het er ostructure,
Shmmnylﬁesslanﬂ@cﬁz A192| ag@ﬁ SH/F Tmaid Bdotyps ||n@gpon laser includes a

L%Tt%%s?ructru% bgé:etc%r? semf& &t&%ﬁ%ﬁﬁds AheVlid ha@radtfructure contains

reso 'east part of its
pethastons a@@vqmder gpnq@ggmtdga%gﬁor& sybjayer.othg - If:ﬂ( -in region made

Erﬁgsparﬂentggrdermssﬁoﬁ&}ﬁﬁt IQéksgﬁrlﬁto%falot I@Sk g, ttYRBk-ir fegion located

héeterostructure at |east two reflective
laai&alstsoaroeeml@&:gﬁtr@d@twe dAVEr | yhe @akfl@éﬂlo%‘§ gtnlgastoqpe the leak-in

?eg%clcl?n $ % at Ie?%]thgné‘?édkvlﬁ IE?éfeEonsklﬂﬁg SAl [ dadtedsl 66d |s\46|a er. The said

ractive indices |esser than. ne
hrtbréssnisde & chaseierizd bnthestaIPagdhe SFREINPAAIARY® index ey of the

R ORcRird Oﬁ)attg? re%&t%erh&e&e nRCldf Vel ddktinaRgeR Beside of the

correspondr n ective layer. In the said |
me@rm’qrug@rg mk%ea@fgto@yp@nlg]ecpqyéqsgr e FUPRASES quﬁé {gcets reflectors,

ﬁFhflé Qbr?gctlsa%( ’Jveﬁfastgheoﬂtﬁﬁkre'sanéﬁlg||rDWh%h a’:lddaa’&@ﬂtt dfats medium is
e surface o e active |ayer he confini

mmdeeai ledst of pa £§thegaak- lnsrlga5|ogygrpd allggst Qffpag or}(‘:ihe S layer. In the
%?m r‘fé?&%gﬁﬁ&urevﬁttlébs@t\mfglem I@@r@%ﬁﬁ pl@cé&@ddﬂmllg&n least as one

active er; and - an a |

st
|oga¢\aqhns¢1@gq‘f dire g ngI@y,Qr ithe Fﬁlg rgﬂéql:tj%gég%( %%)ée the refractlve indices

lesser than ne and formed at least of one sublayer. The leak-in region is located
between the active layer and a corresponding reflective layer. In the said leak-in region

two additional layers are formed, namely — a confining layer of the leak-in region
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confining layer, the adjusting |layer fornmed of at

| east one sublayer. Further, the said leak 5 in | ayer

is located in the said |l eak-in region wherein at | east

a part of the said reflective I|ayer serves as an

addi tional nmediumfor the optical resonator. The ratio

of neff to INis determned within the range from one

m nus delta to one plus delta,3 where delta is

determ ned by the nmagnitude nuch | esser than one. In

&gﬁeﬂ{ 'tcpp'\eogur?&% GTtRE YHRE layer)] tRE lcoAfind feger ff(m‘negl ofeat least one
val ues o

overthreshold currents the inten

Jubkyer, anpdss i0b @ geMisQiuckns vithha 1 1a8d gan g)épqeaw\grthe band gap of the
%‘ﬁt r.Dhdt Néh Séjﬂﬁ%' VRl t@@akfh Fdges5@acept td the surface of the
er

tructure ayers is no | ess than
aniongTayendbe sSSP BYor RAC 2H Eas Ane SHEVPL Epfer the said leak-

ih ngyeeﬁ‘é’lo%ﬁe-ghﬁ tHEREAld @é!a‘kﬂﬁ?@é]@@ whbrdidat RESt Dpapef the said reflective
I njectlon

aser are mentati on of the L e{
leyermervesoatean agdjtonah Flﬁdﬁié‘i‘rg“ritth%f’ptf%éreﬁo%tobf f£at0 Of Nerr 10 My s
L ihihee v@hﬁ\a h'enratnﬁg MR tdneahinks altfta tdéSorNPlus delta, where delta is

n

correspo |ng y, the decrease of the angula
diternigechdy e eeDRitIdenMUEh desserhan jang: b PPgFatipReof the prototype

IE%I%P&? |a%?%fofr |vemﬂe§05ftﬁvbﬂﬁretshﬁd AN udtmy%f &’é?ser emission

real1zation of em ssion output which

apiiinedi inathel gctiver laser. tdefinpe Radne .ceglp@fs't'emseﬁgdthlcknesses of the
Qag}o%ffbctﬁlaelcﬁgérs Rind RRs IRAEIS LaBe W’ﬁcrpfsq{é%y&ﬁy for maintenance of
injectron laser'to a certain degree limts th
toietlasimgréemeshofd. | ow | asi ng t hreshol d currents, as wel |

iy R HESAMentation of th
t oget ﬁ@? ﬁ{ﬂrl %&ﬁﬂ%e@%ﬁth@%{o&ﬁ%&ﬂﬁg;&%t|g€él?st e W@mentation of the
Beei odpauveEr, tamﬂniamm@taf deesizs of BREMIKiNG AkeRifrthe vertical plane
% %SE{) %Hﬁm tq dé@@é%ﬂ?ﬁ ‘h%ogﬂn ulBP-divePgeiitk. of réifilssion, the
0 Eh ni ca %

ete probl em bei hg sol ved,
e:mpmmmphaafymenemrwnquefosmwwwdhealﬁﬁcmry.awsrs as ‘well as the
&l ?n%‘at%'h 6fse'59 Eggﬁ%ﬁ%g't 8/5{08‘5\5 %bro&}ggtglg%oﬁual . ﬂ?re]ecagﬁles of cleaved
Bptical fackisdttha samedinusthelrsetalyee inigation iPes hi cBRID deBice Imits the
%@%R Btdgf lo q’églrfd fﬂlré%o@tcdrr%ﬁ&t aQ%II%@tH@fﬁef’ﬂé‘&ﬁéy and power of laser

of one sublayer, and the leak-in
pEGFSEM tngetbeltwﬁhl@pfalléﬁPatfabﬁh%ﬁﬁPtQ@,ﬁt'Gﬁ that |eaks-in
into eldriéhté S@IKE) Narke@h&Wh | [P&sHreFocus World,
at | eg‘sb%gﬁggﬁg} ;érﬁd@ﬂ}orﬁ' ehe act |e(ve Pa@er the[ | eak-in
Segieotber 20@t, pped$¥9bne, the | eak-in region has at

| east one .J,Fgagtah Cflﬁ[VSf 1D teSHMdaP tprbBlemt bkingssoladd, 0A® exemplary
subl ayer. e sal

heterostructure is characteri ée]g 6)%
phaotype isemiashdudter emplifyingvelement iscrPResedndy ateat 2187047 RU, V.I.
gﬂgﬁlpﬂt ?{ggﬁgr Y& by hBo3 07 ‘i—i@qsfﬁéﬂa%é “Qid 8AEXnallidésoh Hebsﬁostructure

layer. Beside of the heterostructurcie he "
pas@d)pyFsenmdaq:tgbcgn@@wﬁlgsgggam@gtqtd%ﬂst pg@acgve ayer consisting a

]Jee%sk SF&%r s}blé&lém%dq{?@te%mﬁ re’@rtg'l Abdé Q%‘spzﬂ@ﬁt f@P amiskionnBat leaks-in

facet I'n operation of

srﬁmsaunm}emdpglgﬁpthp fsakrg r@gn%ﬁgteﬁ@éleﬁﬁb%%ﬁ §|gﬁ of the active layer,

st gfreéé agpht eh&dosdn tﬁé' I@Qk inS redfior ﬂ§§tat ﬂédistt ¢fe leak-in layer
the sai Elnre on an east

onsisting/at leas) f ong U e SIS AI PGS u B P aRcfegzgd by the ratio

Loehd &fdcRed fe‘fr%c!n@ﬁﬁ&@x ALl Bf me&@&oaﬂiﬁtlﬁrb(m&ie. re&hctl\feeladﬁx ny of the
as one on each de of the active

rs@fd I@gls-llr\,@yg@)ﬁ’@sgeﬁg\;ge neterogtiuctise. t dtotype SSA% also encompasses

optical facets, reflectors, ohmic contacts and at least one clarifying film on an optical
facet. In operation of the semiconductor amplifying element the propagation medium of

amplified emission is at least part of the said leak-in region and at least part of the active
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i ndices | esser than neff and forned at | east of one
subl ayer. The leak-in region is |located between the
active layer and a corresponding reflective layer. In
the leak-in region two 5 additional |ayers are forned,
namely - a confining |ayer of the |leak-in region

adj acent to the surface of the active |layer, the
confining | ayer forned of at l4east of one subl ayer and
made of a sem conductor with a band gap exceedi ng the

IPgé?dlrgﬁ‘B Hid h@f’er@é’@ﬁubﬂ@e beMakt twoalféﬂectlvéﬂay’mlj; a8 pmged additional, at
er of the leak-in region adjacent to

lem; asoPie AN egeh 1sideerf the [Rstiveyjayek ltiﬁeg szlalgy'gé c? NS r@/&rs(ﬁavgt refractive
bﬁ@é% le@E@r tﬁHPthyﬁﬁ fofhed AY8&ast iof o1 Suth| gyt - THie ree@-lerfegidh is located
in

yer is located. The ratio, o %
bajween @hermcﬁya Ia\vqrrﬁnﬁ 3 ARIT9SRABEN reflacbe s (e lepie region two

é&bn%%l g rﬁred"‘ﬁ@rﬁ@lydfé ténfinfngday&raTitmeakyn reg|on adjacent to
esser han one. I'n operation of

ﬂaemuo‘ecﬁi gﬁ:ﬂh@ rachvmlawry th@gcqasnfl@lﬁe ravesferagdiof ablgast qféad\reay,blayer and
bt P a ﬁ@m&dr{d' Eﬂ‘ar W'fhsasbémi §&p BkcdeBMyith@ bﬁﬁﬁ apfof e active layer;
ect

salrd ref Ive layer, while the intensit

amp iahi @ﬂusmggjqu;rpfdbﬁﬂqqlféa regiop rasiacgpiytoy IWapgl)périhe confining

SleadttbnkSsubltiyek reeHes ivthd ié@k
%z%ér os@ﬁﬁ@%&&g@gﬁ& gﬁ%‘ I?ﬁget refl ectyl on coef fll cien in region

thee leateindayer i kpratgd. Thel R0 Of Ber 4 B dhdgteruRed WHRIR the gange from one
mg'c}eﬂg ?q_gée haug otehé aRtk Yefie 'l’éscﬂété’rrr@r"fnec’ﬁB’}l fna@?ﬂﬁjdeahumlesser than

current n advant ages of prot ot ype SAE
O Imqpprahpn @;ﬁmmaemtponq orrpgrmjrfy(ﬂg glprnﬁgt g@@ﬁﬁl&p@ﬁjjneduum of the

gpl?hf%%t ?Mks@b % léﬁ'g Yt oMH&QaIHSre@éH%@)Féyr?t Whie the intensity of

optical facets
emphfsadcenan@neoqnfln%cbé\rthﬁr %d actie Péam&@an%%éh? éginePs't'O”S and

hhcgvégé&c&qhé %@@r&étwcﬁ%‘? ﬁé}epﬁéﬁcf lréafteﬂ@éiloﬁfcobhi%le'nfh%ﬂthe clarifying

€r em ssi on

8imiss ¢ shosky rsgenthen e ma@@ﬂ%ﬁ@t tthefréhr?ﬂé)"b rdsf‘aiyy pk self-excitation
as an insufficient sensitivity to an i nput

signhal and certain restrictions on the magnitud

the 3hal mam qauantages iof i et PEHOWRRT PR érﬁ’t thezs"mp"f'catw” of its

ﬁﬁa%f‘a%ﬂﬁﬁﬂ %Iﬁtggcﬁ‘nle SRt r ited §m(s§gﬁ)wl%r$ lskék%%BXIHaﬁﬁ,Enormal to

oni cs Letters, Vol
Septieavsst onmg faqstﬁ tn@sbeygmentrqnceﬁ%ﬁ'hép%rf%{ﬁﬂpf&r?rﬂeduced noise

?Jctc% h?net REABLSF bndiivi |t§’Bo|Pa?izBﬁbr§@i WRONpI PASHEP kaission, as well as

e sem conductor optical anplifier is
ma[l mg@npf Q\ggqro@$|omqlveggqpnce éh\t,l?_qng?rﬁe tmfsg]eagro%%ype gAE has an

| ncﬁ% S%PQQns.tKntWél am iruB 2ignalBshdl Ettat RsBicYibes Shfhe magnitude of the

es opti cal coupl ed master source of input
smadsignal afan‘d'CBW'Qﬂ@ﬁeﬁfﬁ@”SAE proposed in [Patent

21970 énmndyctbr o%é?bh‘pmerﬁ@@warelﬁw&& ROER ,Phofortiél Technology
S 5/3 nd present ed above onP 3-4. The nmain

dettenst Hgleé1 d\‘o OnSeplebbst J92. 81 0%% 1 G hpl i fi cati on of

the mROHT el 'éfa'naﬂmﬁte‘bhrlﬁéOﬁ)thnl&é]ep@btdwtbe@‘fg tdofved an exemplary
em ssion approxinmately normally to the

Y
orRiboRe SeeISCIoN AR SRPNSY 8| BOPPSGh oI P 2187047 RU, V..
%ﬂvé&lnoﬂubélatfseom@dz amMbicag/3d)i el ds, 5 i nrpr oved
enper at ure dependences of the out pl.ll par
t he sdite RreigtypeneOA includes optically coupled master source o) mput emission
and prototype SAE proposed in [Patent 2197047 RU, V.I. Shvelkln, Russia, 18.02.2002,
7 HO1S 5/32] and presented above on pp. 3-4.
The main advantages of the prototype SOA are simplification of the
manufacturing technology, the output of the emission approximately normally to the

cleaved optical facets, improvement of distribution of emission in the near and far fields,
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prototype SOA has certain restrictions on the val ue of
anplification coefficient of input em ssion and on
the val ue of output anplified power together with high
spatial characteristics of em ssion. 5 Summary of the
I nvention The technical problemof the invention was
to noderni ze the design of the heterostructure, in
particular - the leak-in region of em ssion and the
active layer for 10 inprovenent of the energy and

pipRb el tephpRr AGieL B SEraehcedf of the bﬁﬁummfr@cﬁrur Adtrensarhe time the

basis, nanely - to create ef.ficienc

piotpYReg RO 28 ?%'ryeasgfﬁt'e%aﬂ&%w%ﬁﬂf BT tah doBGent of input

§rﬂ|é§§6ﬁs M téh ith@rayRd of Paitp@! ambifiean @uver together with high spatial
haracteristics, small angles of divergence of output

dmrg@eaﬁilcspﬁﬁmw@a t enper at ure dependences, as wel |l as

with reduced ohmic and thermal resistances and reduced

| evel of nechanical stresses. 15 The fechnical problem

of the invention was t3MmAHREhE BN asi ng

threshold currents and to increase the efficiency,

out put power and reliability of the injection |la
t oget o taghricahingeblepah the Pieantion: was dpjwed %P'ZPaé‘Erdes'gn of the

ﬁé‘ﬂeﬁo%'trﬁ&uk{% Y- Nengi IBAk-Br AERER of EmRBIoA- érrdeméeaawe layer for

Injection laser, as well as to reduce ohnjc gg
trhespvRMenteafi the AMEEY, anchspateliGearapiREstics & e AES manufactured on its

gQéTP rr%gﬁ Y € {FREAO hA Opo%ﬁerr eﬁ@ﬁa‘éfflcte‘ﬁcy BRE Wghl;t Rfiable semiconductor

I st'r on of the 20 near and far field %ﬁ
ajgation <ﬁmls§len|$ﬁ§'f<€ﬂ$ewtt‘hémtpé9¥6€r spatiAk aaep%rr%' cgharagteristics, small

gff'l'élgé’bf dlgérﬁéﬁr@é @f"o%tpdt‘énﬂé%‘?dip fnprofed RMdehaare de‘éhOéﬁde@ﬂas well as
em ssion contributing not only to obtainin n%
vith peducsdwBmS an| freeal goy YanRss s dyred KU ATaGngRicy stresses
em SSkRD SRR %blémftﬁ thé GRNERtiIb® e tol fusthbrr eéumeeqarsmg threshold
shift, T nprovenent of high-frequency and hij

cutientaand o dieaeasettoe ieficiensy. %@#W@Wﬁééﬂ%rfé'ag"'wg Bh% fpjection laser
%@SWH? Wlfhvﬁgfw ﬂiﬁd%atré’ctérrh‘?&?%?%éeh%nﬁ%&ﬁ dcwiding tHe siRgie-mode,

to I ncrease the val ue of
smela-fr@qugngy inigabPn faseatasonelbes thEedyesrioRmifyaRd thermal resistances, to

?&H{ cklthé & g?h?%ﬂﬁre@eﬁvé’vﬁ{échﬁﬁcél Qtrbsgdshey mﬁpﬁé\l@fhet &istribution of the

| near I stortion of em ssion for creation of
neghapder fiekis gl aTeReniMErRYy s, toraperaibfe, dependences of output

L QWAL RE to NeBlied ‘iﬁ&lﬁ%ﬂﬁﬁéar rHlél!?rtloﬁllocﬁrJers@lon contrlbutlng not only to
em conductor optical anplifiers with sma

obtaiting: high wPWIPOPEES. DOt BlsP 4& FBFTeasg Phthﬁﬁ“ﬂﬁfé?\fgc? isSion spectrum
‘Hh?t Fédlagt'idnogf Qb ftdReRGRENIRNInprolerhém! sfShigh-freaiiesdyoand high-speed

uced sensitivity to polarization of input
emdsiation changetedsées: t enper at ur e dependences, reduced

ohm ¢ 1aqedHHEATBlobIeR® bF fraNARHtioR Wdsdo rmié?s%dhé %\éﬁéltl@fﬁ/ to an input

d
mechani ca1a stresses. The techni cal r obl %
isianehengrfovinsrease i the reliise of I‘?g‘aélrﬂﬂnﬁf i@ 19 9h &i"fhe semiconductor

%ﬂﬁllfg}ﬁ‘d EREneRl ab MY tasCtdi faRhE Yedlick et fuHiingarvdistonlontdieemission for
nduct or optical anplifier Elnlud s% ¢ ency. high-
SreRjioB -qfduh- p%wefgr'@hfﬁf@rgﬂpwc{)'gbbfefﬁ e gwale! ﬁi%?i‘t gyauency. hig
Eftﬁl% Qe micBR4ticté oﬁfé‘aﬁ%h@ﬂe@&ﬁtrﬂ@ﬁﬂw@r@lesopt divatgence of output
fier, together wth hlq atia a]rac eristics
@[mnssmn with |mpr0ved distribution of the near an far flelds of emission, W|th reduced
sensitivity to polarization of input emission, improved temperature dependences, reduced
ohmic and thermal resistances, and a reduced level of mechanical stresses.
The technical problem of the invention was to increase the amplification
coefficient of input emission and output power of the semiconductor optical amplifier

including the single-mode, single-frequency (depending on a master source of input



10

15

20

25

30

anplified em ssion, efficiency, reliability, wth

| arge areas of its entrance and exit apertures,

reduced ohm c and thermal resistances, a reduced |evel

of mechanical stresses. 5 One aspect of the present

invention is a heterostructure based on sem conductor

conpounds, characterized by the ratio of the effective

refractive index neff of the theterostructure to the

refractive index nIN of the [eak-in layer, nanely -

g¢rhiesipa) semicbnduntdrf ofticaingdmplifier,diegethat mid high lapatial lebaracteristics of
f e e . 1. QLS t :

BRFE; EREPET Rickhof, ool A, BribCartie B i efioe and ext

apeeturéﬁweredmecdi bbiner aed rthetmal eresidtancer, aa rredaged teask obmeechanical

%Fetsl ve | ayer, at least two reflective |ayers, at |east

US0he on each side of the active | ayer; the said

r ef | e0be vespesyepk ther peabeat ineerdionofis oae hetendstyestursndbased on

f d -
D Eal e by RS R0 B e Yactve msex .
ofhel hbterastrostures tot the eefcantivaintex iasfdha feaktin fayer, eaimehi othe ratio of
h eak-,i [ 0 h - | i
oo, nE 3 peRrmalnBd MiirOle YEhR OB ok flul 88Ys 1d'oAERIAR deta, where
aadtar ie sjederchimey befal magnitusel mylmh les$rr thamlonen The gagihheterostructure
0 e S [ t t
%Oé\g%ﬁs %t Ir%éstl oﬁ% écst;lgg tI gaag tleda%}] R/T/o M%ct]"i\}é IEyeers értggi&g nashJﬁ% on each
sife loé et actrve Ihmkthensauay@rectummya@ farmed raa@talst/ef pmelenblayer and
I'QAVN E}Qﬁa&ggs'uﬁéeﬁg Iégse eﬁi%ht Q{B% ggﬁ%"?{?@ ?éf?arc |ve h%dé)?' Heﬁ of the
rumﬂrsassmtnrg ahelsaaishetefostrnetuwmrayw trahspetrhmtsfocamssmm@e leak-in
rgﬁloﬂl %f'“ é‘ﬁ?lgé 59 Ll'ﬁgelrefah‘?’n argggﬁ ngtjeéybét ERdfﬁgegFﬂn}%t (Payer and a
eak-1nreg sting
mmpsmcﬂngueﬂbeta@tlam‘r tbedeaktib regier logatdd laabaattori msldé of the active
Igﬂegr, ?é? '}eé%tlﬁ‘ \5;' rea)?( Ieﬂ%f\lﬁﬁ% ﬁﬁtlé%{em' r@g%ﬁlhrég a fesagtn {)ﬁéalréak-in layer
fzedirec @ efractive hndm(enm tand onéiating ablepbteofaond e@la)@ye'!l'he said leak-in
P@g,olnqwa[%h ttlggst% oc%'nhﬁn? ‘rHH/‘e?‘&Sné?gn Phﬂ Ié@s‘t 3¢ oﬁQJ Eltagé}g In this case
ere con avi ng a re tive
ﬂwaqeaan!aelwemg tayanISt rislitiongly @trpﬁwdu In@etiae&alwne*emnnthe said main
%ag fin g' r c@?@éts (a%agp@f SHeSdubhf bt QﬁH Ris éth@aafferp&%& |ﬁ sublayers
structure consi sts I'n noderni zati on
) eaﬁactlve rnelgx on |@$$dthtahéheat€tfl’a@tével iagex nefof thielegkdn tawp@nd adjacent
0 cg I
\Mﬁ‘ca{'l on O@IF? g%uét&ﬂr?gra é\hghﬂgnm Yﬁe ?ggﬂ%el %&g?aof of the main
adjestingniayeri tmgrel pythe ccmfmtrigelavrerakawmg rae@fr@ﬁtlmméebé%%er than the
[ t he proposed HS does not

'%ﬂgggﬂ%ﬂn%ewtﬁ&bgmanﬁ é\ dﬁ/g at | gaslto one. In case,
when 'Efmad|atmqtloe of ﬁyeewrop@seﬂd]e;ﬁqgstrqqﬁge3UShgqut@ﬁampgermzatlon of

t C j a
fhg I%ﬁglﬁ r%g og‘%SHE d@gléséﬁ&é g%acg% ?‘fet ;g’t)%otrt])éb%allg? | be\lvlrﬁclr\ %4 @Bsign of the
ammve dayen, thidoaatioe of med@dmﬁtmg Heyernand taeijoggtiomef ﬂha;ﬁ@nfmmg layer in
tthgqeal{:ﬁ\n el ¥V e B‘Tanpgc? '|'P?@5ctiv@ IE?&' iAhé %roposed HS does not

cent n case, wo and nore active ers

@gm;am sublgykrs @nd iven 8, at irashers |0 ﬁésemheveonpaaﬁév% aypeis formed, the

|t%n§ﬁyﬁrft@du@9%ﬁﬁ RYjus YL la gbls of 'tﬁg Te%qqﬁ‘?gg BRViRohd s side is

or’ cl ose aracteristic mai n adj usti ng

aqm,amt tq thertastivey tyer, omhilegtaothe ﬁ@eéérﬁec@fna@cm@rn pigsting layer the

QasiRtlga9ydrs tRE W8RG egion is adjacent. In case, when two and more active
layers are formed in the HS, between the active layers the main central adjusting layer is

introduced having the same or close characteristics as the main adjusting layer.
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heterostructures occurs in the vicinity of the

transient process of emssion |leak fromthe active

| ayer and its leaking-in into the |leak-in region and

into part of the reflective |layer adjacent to the

| eak-in region. This process of |leak in the proposed

HS is defined by the 5 conpositions and thicknesses of

its layers and is controlled 6@ the ratio of the

effective refractive index neff of the

het erbst r functioning o of hther e$ensicondustarnde® nbddedf arnethe proposed

flleq@l%sfr@cttlgr@é e()ccur'é in Hea&lébw gflth?q}a%leﬁtf ?rtoggssptﬁfoe%g ?é) ﬁeak from the
Zotide ayier aod lts H@lmuglm intodtbe cbéakiln Oeglbrm ahfiénto partatfithe reflective layer

| : L hjd.
S8 B RUEAER bl P8l 1 5L Db P e o e
chehpasjtionk@nd thinknesagmot italleyers andl idebbizolied yhtbatratin 6flthe effective
%lﬂ%?t éltghﬁée)é rpff hﬁﬁe ‘HB% &gﬂugglrég%vkhce e*rsﬁlve%de(?( nef ft‘u%letah é” layer. A
triBisitibheoatt of theemcgesefof telak id B8 paovisiort hbscmamrya:if thee ratlo Newr and niy to

f .-
tﬁg nu LM?%E’A\ @éﬂ'tﬁeegpegg{@rrla}ﬁﬂggf %ée&fsgths é{p @n@ Oaégermlr%%dewnhm the
r‘aagey@f ofagniggddst frerg onenplls tieltatd one ofinganielia, ovherre theheagnitude of
c?thta' |¥$alblgg%/ ?E% Not%@ W%{Bg&gprﬁ]ﬂ&w{:@gﬁmﬂé gﬁil&l '/ﬂg dle%reases with
lﬁcreesin@tunrwdnwmuéhrlooglse‘@ k. emi ssion in the acti ve
! ayerTl,%ngmaFﬁ%Yc&I thé S ap 'c’ﬁog%}? réﬂg dLea)X.Sraﬁd |vélji {j¥\ﬁs§ty of current
sho ca Ions and confirne y experynental
febantirag thrhegh ieex il 581 rto ven ldateroiningh degrae dlepesdd onnthpe value of resulting
:ﬁ'ﬂﬂlﬂbgﬁq‘ﬁat lfoéhisgmﬁ h‘?\ i a\éﬁv% "’}é(ﬁ:rr 'Its @CLmd%Vs‘?&}d that the resulting
precrs Ion as we choice o
arhplrflkatemneshaﬁmlraefmlamtuov@f |enulsscmsfreﬁd ofiresongnge 2gsses of emission

Th th
.ﬁ‘@»\é@%ﬁv@%;}eﬁﬁé 8pt(cleoE%§ ih tt?e“ﬁ%? A IFs;?]al | y“fn r g dg‘égg
into Ashet_ pnaepsfmm B, cactdatmeeemhropnﬁrmedobyyexp@nmenta_l data, the
rﬁganﬁi \HI rlsgof.ttng s FLd e{rﬁyél ,:é\ﬁ n Lheql:‘ﬂ;e PJyéPi %K%vécﬁ precisely
possi bl e ) i mprove ess Dot h'ener and
hypkocatidn ashaelhes vy shoics ocﬁfthuCIqrav;eSISEs anrinrefrlaetl\pr widises eaf the main

- f | t f i
ag‘ﬁ%gi% gﬁ?%rﬁ ?JiSiHé L@g@%&b fﬁﬁ}eér ql‘é@ngnﬁﬂpg%ﬂét@g Ha?/g%s‘? which are
atddéioealérr igirodureddotocthe Propesed s, rase |nEs=:$tary| retgniyt f@p controlling the

E@ hYf @Mtetﬁé%g{sﬁ npikgﬁpﬁt%@bieototﬁlptd% QQMSH& b&h% %e and spatial

ose active layers a Intro
qlmraﬁemhci’f@ﬂth%ttﬁ%stl ng | ayer or one of its sublayers -

are pf, @ﬁéagrefé: PJd %ﬂg&if!@ﬂt M’Pf?\@re%gg Iof ré%'hﬁlnb %?ﬁdfllhéétioﬂrb? emission in

on i ncrea ness the main ust IE%n
thewyagtive layer gnchimprovgment ofltbe gnaigy reharasteristies af:l heslESngt least two

Acgygrayleps 5|rée ?8&%{? 10 f)(?fiﬂtl(b'auc%1 mt@g}ef A Betﬁ}ééhlth@gé/ two active

ust’i ng acent e surface o
Iemﬁ amtr@upaq/mam %ﬁntrlab%siwst@g laygner pnesofdisgeblanersiaiel elaged.
| easte PEoARHS Wﬁeﬁ%ﬁére al® re%?r‘?dﬁﬁﬁs 6h frerdds¥ Bf the thlckness of the main
moder ni zation o mai n adj usting

aditisting At itd$ agddpahie, |€W§\QI vithethe aain aﬁestguwdayeram é"e Ieak m region, to
fﬁrgﬁs Hﬁta r#%)ﬁﬁlrstl aggaéBZat e nt 1 the k[ Asdd d?ffhé Eaﬁfﬁ'\ﬁ% Ia\ﬂé? at least on

he re I ndex nlI' N of I eak-1
qn&y@ﬁ'd%ﬂq reagdeat '??ﬁt@lﬁﬁ@%§@§aﬁ t he sal d 35 adj ustl ng

It ayeg% féc?réé@@é&()e WhddarriizdtidR Jf ISt krimmakoadjudting08ydR the main
o0 abou m

central adjusting layer and the auxiliary adjusting layer are made with refractive indices
no less than the refractive index n\y of the leak-in layer, while the thicknesses of the said

adjusting layers are chosen within the range from about 0.005 um to about 1.0 um.



10

15

20

25

30

35

For the effective confinenment of electrons and hol es

in the active layer and therefore for inprovenent of

t enperature dependences and increase of efficiency of

the IES the confining layer is made with a thickness

chosen within the range fromabout 0.01 mto about

0.30 m 5 To decrease the angul ar di vergence of

em ssion of the IES, the thickhesses of the |eak-in

| ayers of the leak-in region are chosen within the

r angeFdém then effextive obfimntent dfOelacteond amd dpleanid the aatiastlayer and

t(l)]g%fgrfe f&hfn&%@zﬁééﬁ t of {e%%eEQSrergx{éeﬁgédcaeg éarngyr%reasf 8c§f ef‘g1 fhigilency of the

&Srteércaoﬁmngalawardlexnadewm a thickhess c}quanwnm@ the nahge fafm about 0.01

yer. 10 To sinmplify the technol ogi cal

§%g§§5f§%ﬁuf acturing, in sonme enbodi nents of the

HS at To elasteasethd erduiarndivergence of gniswion wif tte S, the thicknesses of

refr t e in to the refra nde t he
BB PN TS gERe [ DisiBh T pieEn SHBGNAEARSS Brm about 1.0 um t
%ﬁ\eaﬁcﬁnfbfre | dHde4tNBast APk F Ahe LANERSs @?fHenl‘e'ﬂgcthBQayer for the most
i ciency of the IES made of the proposed HS,

pﬁ;ﬂ ﬁdjag?rugp ,trpﬁglqag-yb}aygmﬁ mage yiihna refractivaindgx close to the refractive

indéx'stth8dkay flyepr € not doped in gr owi ng; the
auxiliary adjusting layer (if an the |l eak-in | ayer

and pk? siMifysthe tegwological P@P?%ﬁ:‘?’y renyfaghuinga ) seremenbediments of

thEEHé Qf leabNonak-if [§er BAPOHN Withh Aeflativd iﬁ&@i eQlial to the refractive
propriate doping inpurities apprOX| mately from 1015

'Bﬁ‘?’SO tthe cenfmwaxﬁﬂ 3, and the confining layer is doped

W th 13 the\préreRéd @RDoARTEN & &B%F&afé@ df e Frial b6t$cal losses defining the
pr oxi mat el ng rom 1017 cm'3 to 1018 cm 3. 20

1@%@?@. HfheEa mrAfber thSer°H’Q§@QtH%rfh6fm?"éé‘El‘ﬁSH”9 ByPHARd the main
éHntﬂaﬁQdﬁuétmgH@é?raiSe nét%p@&llrﬂ%rdm%?%@éuﬂﬁrﬁéﬂ]uﬁﬁﬂsayer (if any), the
an

manuf act ur ed: etric an asymetric

ledlEsin @yanmane lpertl_% & east oaR-efeqtingilawes aél;aé;epbtpath@dleglﬁln layer are
&5l Witrig 1) IdvBPoRSdrystidte U8hing Hpdrities R BroxMstély B 10 cm™ to

have equal refractive indices and equal thicknesses of
3-hQorcred anch ther eonfining dayer isgdaperhwithi alemg qfﬁéP@Pﬂé"Gl dppisg impurities

?@%mg{gy@?mgn%ig%{@d A" one side of the active
yer, 5

he nost part on the side of the n-type
dopi ngependingran pnehbenand legeiioniofteak-in regiane opredps o8 EyersStwo main

gaés %EII-FSS .9R t%t Al Ped: Wéa\égllnﬂé%chﬁst QI?(E &nl §sﬂnmetrlc HS. In the
0SS ty e ecti ng 0sI t1on

syafmetge HSethe reRKxN r@glomSh@re lweé;g) pmeactygide eﬁuhglacbve lelyesand for the
thOstl Pt Wa‘ f{r’%c&v%r inbiid€s BRY %aﬁél'tH|@¥ﬁé%g§§(2)f fﬁ(/ol%lt?la ers. In the

sem con strate, transparen or em ssSi on,
agymorettic HSHbereragstd- heong lgak-n Bgiagrlesdied sh goe side of the active layer,

t | duct
BEh% Bar o Ind ol LFtneH-G0 BNy S R " Sty and the
th| P inothe orfemes [asatiodimentaolha,usndsednHBefort amission at certain
HlgthsPRble 9% 6J§§|bh|p) SRR Andh c@HpoHﬁoA ?&f’earr% ra%thfér]ndex) of the

conp gsswe nmechani cal” stresses in
laglsty daviesi efsBAINy closeiuieethe @nmp@sm%dw htéiBrr@Iffactlve index) of the

é'e‘?rﬁb(ﬁ\td%@?ssu‘g? fréteb%aﬁ%rgﬁs%‘# » em4&ibA N ok e\ﬁHil:ltn Sthk Meterostructure is

I ncrease of I ci ency, output power as well as in
arawn edigee Gﬂbiii?é?sataisr?g“ﬂ%@rﬁ |bfr@rsa§@mcemdt@tﬁrlqompoyﬂd% (fer example,

G5, BAs e8aRNGEES) MPPRSBRKAERs of the leak-in layer usually makes the larger

part of the thickness of all HS layers, then compressive mechanical stresses in the HS

will be also considerably reduced, ohmic and thermal resistances will be decreased,
which results in increase of efficiency, output power as well as in increase of operating

life and reliability of the IES based on the proposed HS.
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9 At the sane current running through the IES, to

i ncrease the output power approximately by factor of

two, three or nore, in the proposed HS respectively

two, three or nore active layers are nmade, the

cavities of which are parallel to each other; in

between thema nain central adjusting |layer is placed
consisting of two thin heavily 5 doped subl ayers of

the p-type and the n-type which provides the tunnel
passatéheosameucuresmt rimrong dmeuglmtthaeEBay@ﬁndr@awlﬂiehemput power

o518 bR 45, et o 0B RERERAD o
ol apse iantiveothyersi amt made ofhel tavitiesadt- which egé Cpfaraléd t@ QN &ther; in
; at ts f
o T S B O B 0o o o v
d@ﬂ%iosuﬂlm/elmﬁ&m&)p-tmﬁe gﬁd tthe rit-tap@rvﬂ'u@f ptdvﬁietsetgk tUrﬁheItpassage of
n C and _an ac ayer at does no
Clg?eg]f EPWI °Sn§ \A%V%f Hosanoﬁlef B REE '°”Aﬂ¥ Fh ! g‘t was made
pos STl esdayicaof thp plodpividischetérosieect@rt progtsel Neteasiesd invention
R P TN T

ofohanadeLstlngtayes whﬂaﬂraieymtrodid‘tﬁd\lr&b Wiee ki fddlidn: AGo the location of
and the val ue of the

tion in the active |l aye
B TRy L e fRdaesion o cBAtBec DB Anistive o6 it does not contain
subiwyeea:ﬁsnmtgdducsd ORIl etfibis Siagn m@ﬁet bess|bisS b@f Gn aé?;ﬁir@p/r%@e choice of
above descr

iR GRS 0 SO TR P (RIS AV Res! TRk G1OgTHg attan the optimal
cqmmmms;edof nwbhef tsemajdr churactetiiiost hamieRy -ael Velue of resulting

um el ectr neerin
o ERTR U a0 At oG AR ey oy hgT Bedtshpower and
spatial dhbmcftas?]wafruwﬁstum ofthé IES reaaghidveter . 20 Anolt her
aspegt t he ent in ent| S.a ection | aser
oo ttioye AesHbER B P o e Dbt Sl el & e in the
numramcumﬁ@ Prégo3eaGH e p&;iebb/mt/é}ﬂloh&hé keQfactié® elements of quantum
ective refra}(c}tlve het er.ostruct ur
|

&! ”11%985{ a{?F‘NtQﬁ setrwgoncﬂxgppr amplif yg’ggeqlement and the

e'%%r%weeﬂg&e@aesa
senacmiductorbbtccarahpmwf nef f to NN is determ ned wthin
ahe AT afrt QR eResit g eatifh, oF i, et Traedsgqmenising

hetdrastruntee bEsed 2 smidortricRr Q:Strlpboﬂidﬁ Qhﬁl@ﬁteallzéﬁi bﬂtthe ratio of the

ere§f % cP AT BURE neiosEalie b recffi i pyaf the eakcn
layenyreamely héhesratiol of e ko isveetérayimsdswitiin tedrange fr@ﬁﬁdne%lus delta to
o B 0P SR LY 5 ARSHESE Pt 8 o,
sahbhaemstructotwccmtalﬂ'het masdorlrebetr\@sbmphuleegtcmt @fle&ive layers, at
o SR U Y1 e B2 LT B Rl o oo
oneclublaget arxehawnefract8e indiceeepserdhany thecéffeetive vefractiyeeindex ney of
th%a E?ﬁebo%%fzﬂg&éﬁsg'ts%@ i}lqur%gﬁgct&le Jo%?a‘?rgs t? r{s%%] f gto(?'%ﬁrﬁssmerh@e leak-

ion iI's
in regikni of emigsion. Tas te’ak%reaegmrmnecdtealbetwedram actilealdayeg and a

coﬁe%ﬁnd%%tr&ﬁ:ctlbgg?é Y eaﬁg?_ﬂ] @g@%'k%at %ta}é&st ﬁazp;ég%%iﬁoqef‘he active
lay@unfheﬁeaigml region is ansasttonag the Ielabmstegm‘n taseat sedst ayeteak-in layer,
haﬂ‘]?ld Fgfl%%{l gﬁﬁ*% eéncf%&%étﬁg aﬂl@ t Y ng%ubﬁgggﬁ‘fei ?,]aid leak-in

n optical reso
region has at Ieast one confining layer consisting at least of one sublayer. The injection
laser comprise also optical facets, reflectors, ohmic contacts, an optical resonator, in

which at least part of its medium is made at least of part of the leak-in region, at least of
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35 which at least part of its nediumis nade at | east

of part of the leak-in region, at |east of 10 part of

the active layer, and at |east of part of the

reflective layer. Reflection coefficients of the

optical resonator reflectors as well as conpositions

and thicknesses of the heterostructure |ayers being

chosen in such a way that forl0the said injection |aser
during its operation the resulting anplification of

pantriof teoarctive Iaybe amltat\raslt af/ part bethemesiedbivs IHykr. RefRttidrooefficients

hol dj the t hr esho t hroughout t ol e
of BtS P, kBShaid LRRY BB 1Pl CohPabs e plpesses of the
haard?.tradptestayeg; bay@rchDSeradﬂsmdeaMay that foraHe edid NihRction laser
mai_n %4 ust i

i, 1€ Besaflon keteheind Mnekfiatal B “eiiorly B8 9Bl layep pecomes
suffidentffor tshaidihg heelasing thire§hcke tHry@ghontlene wisoié @@etdm}me operating

ook SHIAS A AR bl A i BB BT o h e
regiunl theosaid maincgiusting mysucém aA0eadt hdf bee mlélyeag\hdﬁtbb Afleast for
er _havin ractiv

onEls HUTRER 3 erEgrin BopErPdets DEn R IEToIe HESHaM! e feakcin

la9£i1 4ad ad@cemtyth onBhes sIL&tlab@ tdlﬁfefaohvél laNe# K)vh‘il@%nfth@bﬂpc%f te surface

B il e g S g S DS D LA e s

thgarma refdtive index mgélrhald%oﬁlfstlﬁ@ﬂﬁ’?ér"Shéjﬁétﬁrﬁgffl&ﬂk iAYtha field of
gr{h 8' Iesse{ th%é delta mai n_di stinction
a3 thieshoig seeats; i demined W tk"ﬁéi’%ﬂ%afr magnifudies fragy one plus

gérﬁmastot hrﬁ?e mﬂ@@@hnm%ﬁré the hageuee Zcﬂt%éhﬁ}né’fls tdeermined by a
&Iﬁ’ g d the active layer of t , based
maw" FcFe ? is manufactured. In this case into
t he Trﬁa’iihalrﬂilét&@h@nomé bropdied fjédlign e (IferéihSfter referred to as the

i nt.roduced t|o of the layers of the | eak-in
4B SR I fndfrmiain OF 4a (eRn LS BAd th ARG BEROT the HS,
bddSd dre whitht the drfsai mhbamréd aﬁdhlééﬁ’asbﬂnt@tthgqeéleﬁhsf-eglon main

n the case when e actjve er is
=] BHEIF 7%, REPH R PR PO U Fyersag i eaiy region s
cHaegéd. ITI’hera:gk/@nay\M tnhhé@ﬁopo%éd Hsi@esswoadbmamrgubtayeis%d can be at
ot her si

e
55 ot I e Mhen@ne it FHE! Pagieching ARl frifoduced main
adj tmmg Nayies of thd] I@a]elntreglbfﬂ with@ne ais &idehie radjaﬁerﬁths thdSadtive Iayer while

toa}%/gﬂ'ge gq‘}aﬁ)tj tY‘SéWE %Ejjsug rg?j‘;‘a]:yghgu%l d‘ﬂp plnp a)ﬁr&%gtbe ?eaL in reglon is

adjeoentidn ttine casenwhert incihesdS Ao @hd masre edctigd [aysrsasretfbened, between

g e 47 8 Mprogritial RO EVPER ARe?. dibines PRsame or ciose
charaziteristiys aé theéendim adisstery Iaperod’besfuﬁtloemigﬁltb@ Lbeakbased on the
proredhog B hlclFee 346l e gl SEie Bartsind plakfon P pisSlon teak
fraputheeattige twar aresitd feak-in ioathé leakiioregigruenchi ng To
BTN T A i p—
queoalpogi To cawidattius,t thiec keflestims coéffitibets HS they esflectars of the optical

re§oq4a‘te<ﬁ'ta%q/vec1pa§ P‘@hoﬁr&t%lggifﬁﬁ% ]aﬁg ﬁnl%ggs%tsl 5}9?% g%eI%Y?trs are selected so

em §sron in
thatzepeh forltlse QID,#PBWGQ laser the reslltngaamplificetidracfiemjssiom stheladtive layer

is %L@"ﬁﬁ@l&hg malﬁtgﬁ tﬁéafégﬁl Qﬁregipcﬂé %%oﬁ heq‘grﬁﬁse of ao-[%%t'tnﬁ currents.

I ng process I n
conpoei fealgng progess |n the Iaser HS is determined by the composmons and

thicknesses of the HS layers and is controlled by the ratio of the effective refractive index

Ness Of the heterostructure to the refractive index nyy of the leak-in layer. A transition point
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t hi cknesses of the HS |l ayers and is controlled by the

ratio of the effective refractive index 35 neff of

the heterostructure to the refractive index n,N of the

| eak-in layer. Atransition point 11 of the of

| eaki ng process is the condition of equality of the

ratio neff and nINto one. In the operating range of
currents this ratio is chosenlfiromthe range of

magni t udes fromone plus delta to one mnus delta,

oittbe ©f telaéingmgamelsuamthefcodelhoraof aquaityudf tile fitio riyjoared h@d one. In the

' vice the, rati neff/nl N crea
OtRraTrerraBE of RS Tk Pt B nhEt o e roHids fIRAERRSES from one
plbs akelta kooné asmusgdéllar esba tﬂmeouagrenutie opbeltdr s dase0,01t Ndte that in
ratio neff/nl N hosen f ‘%ma narr ower

B drR eI A eE RPheerEuy GFTERGs HoReEagho cgBniggming throuh

fhBiHS. ratlo neff/nINin the region of initial

Ui o1 i oty ol BE R nteR0RE GirelReane Haptr TEs gy should be
¢raoseh yfrom ] ham\NéTeanmg‘ernaénmagmHandas shid oamgeDfre e @il 1690.99. This

T SR T T S 0580 B v

fo. t6@5nag'ﬁh&dé aSonmgoh iotksiteosides; utaeshy - crbmtthe rb:&?gieebf bgditudes from

choslen val ue the rati o ne r}Ntozil etermn gg
s %ga@g&tasonsmmgwmae Rbe'e he cidply of Gamma deermined by a
\mmnsl lé‘sls@laﬂwlaﬁrde(llé i€>bsst 0.005. nTrié‘I!%lsﬁt@ttlhk/e%hblaycﬂfrrenA‘éf the Laser at a

o ul ati ons_an caonfirmed exper i ment
GURE ey b B B nade d SPleLTINGS Peares BReaE qa|the value of
Rsulbig hﬁng_nh@t@a dfferhb*s@knﬁSB@&cﬁmi ldyef. r/@@tsht_d\ﬁn igydéfi@fations and

of _the i n adj ust | ayer at a chosen ratio :
Saritred Ry Fvaas el Sala a0y e, opored ase JL9eby Reatioaag well as by
amahdéeofqﬁucikmsagahdwree&bm}edmduuw eftheirgain aajmsa\geldyerTétwsGhosen ratio

Sl 109 PR §RO5P QRO el vl Gt T (rendo curent i

Suhievet omwmﬁ@bpé&wwna&at@d Aedid faﬂ,hbt.ndouayertshﬁurocmcée ardaklanally into
chni cal, probl e

ossi e to solve the injtial
thp pudbeged KS arey oo U8 Al oniee) Gormi menpoidithey aiso make it
m&metcﬁéavé tthy @m0 tebhaicar prablensd | ifiest eomema td tmﬁmgwe essentially the
I STri.pu

and .t he atial characteristics
et Pt ien (HRBhABL cuFPa) deTGRB aPutay GRYEHC G e spatia
eharsiérdiics (distlit\@iohaf ehiisdish inahe hB&r fiedd edngulai divefgence of emission
ref reg fn‘E gl nment for decrease of lasing threshold
151? field} ofitaa £@sqrwy  active | ayers are proposed to be
| Nt r aguee Prefértedl émMBodihent for b@érWoﬂleﬁ@tﬁréﬁoﬂﬁéW@t at least two
25 | ayers a mtrg&med mai n._ central usting |ayer

aptive lgyers ares pors to be ént[ﬂdéle%qj mttp&tpe pPs ) those two active

Mﬁ,ﬂé 8 ihtheuRed hridirl &sHitral SdjLISIRG I&yRr bﬂé:ﬁ@éﬁ% s%latyel% are placed.
ckness of the nmmin adjustin

advi Se5ISEMeHARE WHEF RE g rﬁ“ﬁﬁ‘f%@ﬂ”d@“?ﬁ?ﬁe?f th thiplgness of the

dqsuakadjmstmg agyePNit id advisdyme aenoragmnh itife Yna%djaﬂj%&!m’wlalyélb/ﬁirthe leak-in
acent to the surface of confi ni ng

rP@'IQQttOJﬁ”BﬁQ Juiiiary; agsing '%E{éd@?erlté%\g"te %F'aa&ﬁé’f the °°”f'”'”9 layer,

S UddstyR one A9 silie APl Avdddeatidirt bi & mmér par arret er s and
spatial characterjistics of the Lase

LS PIGViAR i b RaReRATIBINTS 810 SHATALATAFRAFs)Es oA Laser, the

rhéia adjlsting aawr el mshld@gtrblasd@rstlag eayen@:dfthWahlsaunary adjustlng layer are
active

4@ rtwfe}/{%c |geak18‘%§s ngees[s tﬁ%rhgwe re raghve mJ ex nyy of the Iea‘f( -in layer, and

the thicknesses of the said adjusting layers are selected from the range of about 0.005

pm to about 1.0 pm.
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the thicknesses of the said adjusting |ayers are

sel ected fromthe range of about 0.005 mto about 1.0

m 12 For effective confinenent of electrons and

holes in the active |ayer and therefore for the

i nprovenent of tenperature dependences and increase of

efficiency of the Lasers the confining |ayer is nade

with a thickness sel ected witHi2n the range from about

0.01 mto about 0.30 m 5 To decrease the angul ar

di ver Gemeftective esriftiement ofrelédiens antiinots ip ltlengctas dayied and therefore
aser, e thick

Io7 PR FBeyeTent 1ok JRBEGHt AeRRntR YRR anl fctareg, & EfGRncy of the
Eaéefstl'tedcomflhlhg ﬂta)tehts made @ith adhickirsgtselectdnitiin eleadhgd flom about

at | east one of the sublayers of
5193 Rﬂo 6 I“ﬁﬂ/er for the nost part adjacent to

t he | gaktectdnsk angrangufar AdegeMckNofderhrEibAGhHI tHE Ueﬁ%x plane and to
close to the refractive index of the |eak-in |ayer. 10

ngreaseing @ﬁlcteﬂgy PetRraIsshiteathigisssassofghe leak-in layers of the leak-in

FERTU é}%ts‘éfécf& witHin mnﬁmm Q&ﬁftq (PIlm tb BB olPFE[imnd more: also,
| éast one |eak-in layer is made with a refractive

aiaSt 09 FAhe BIHETS FAneutTevwe IAYRICir 1 T PECIAYaseNto the leak.
YR |s|n‘ibo‘ehﬁth°5 F‘é‘fr%Etr \Féqngé?&gééﬁ%%%%ﬁac?%%gég‘@f tRE #eak in layer.

Internal optical |osses definin iclency o
t he L&8&implifhiberdashnolagioabpiosgsy gfyf@?mﬁﬁ@iumm ifrgeme embodiments of

me‘érLtaE@rl atqgééf%hb ”éiak' i aﬁfer %rrﬁadel@ltﬁ‘%treﬁ’?&f\?g ifde %9&4' teghe refractive

the auxiliary adjusti 'ayer (i1f any e ak-1
'F‘d?’é@ftaﬁﬁobfm“‘ﬁg '@Verat I east one reflective I ayer

adj acl‘?\ntb tp‘?ef%ﬁ@d |eﬁﬂJ6d|nﬁbrlt eleREReAFRRE MY BPtn@al ll&\é’e? defining the

| evel propriate doping Inpurities approxi na
¢fﬂ@ﬁmqyoqf5h% sers hesmamiadjusiing layghand the ma@rﬁennhalr@ijustmg layer are

h&se% edi $h YHetghxﬂlal'fé(cﬁustﬂE; @%@/Pg@{ )34hE | | ‘ig%gr and part of at

|rmU|t|e r oxXI nat e rom . 3 to i

|§ﬁ$t30n6209ft§éb\@11ﬁ)'ﬁg a@ﬁcwtﬁenﬂaérle%@ laperagieodonsd wittala low level of
] (Qr. ] eak-| st ype asers

:Scpgﬂb@"éé??m oﬁ{eﬁgct rdrl eé %?F& ?ttawofr?_aS'IG(? aci(]wg §o°§1dﬂ Sc% and the

emimmgtiaye i3 demed, with & Ietvneéota}pmmrlateadmasgennmumeis apgrokimately from
gion 1d ocated on each side of the active |ayer

Lcﬁd r?' %O? § rfb%gt part have equal refractive indices

and eDegdnding ok aeaseiser aindi lovationesf Iedalamerreglonh ot le@k-in layers), two
Laser the |l e n,reqgi on can be one
PabdRRY 5ia583 an e Rl B S YfRe Rl a0, Shian St Laser.
[j]88:7 spmhgetmlLém tise thakard régmsnarteyocaéewm re@ch Isfiet dfethe active layer
erred e ment int sed Laser .certa
B ST IR R e o 3cRls PAEES b Pl ot e

Ia;am‘pdalthe a@yrﬁmetna uaeérrtaeueaken Iresgi@x¢ambe bhe betraklotated on one side
ition (or. the

er e r cl os the c

I B Der L 7 prd ob s SORRORE ol TEs B8 PRt e (on
V\:hl chntthe pf&femd)smbud:tnen'emi the grapuspd Waserhaticertain wavelengths there

ransparent. faor .em ssion...Since substr S S _a.
b G RRRI Y or8py R RrERalch O % BBl IhE0 of elBaGindaver equal
deeddsse fontRe cealdosiarSiogr, the aefdhdtie ntdeb():kmmesecﬂcdddector substrate (on

eak-in |l aye sual | kes th art

WP e SRl e gt T (e s B ek fioegubstrates,
axoapulesarevisinarg ceanidondlictst cass@mdai(for ekemplenGader mPl YsaN, GaSb),
and the thickness of the leak-in layer usually makes the larger part of the thickness of all
HS layers. In this case the level of compressive mechanical stresses will be considerably
reduced, ohmic and thermal resistances will be decreased, which results in increase of
efficiency, output power as well as in increase of operating life and reliability of the

proposed Lasers.
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reduced, ohmic and thermal resistances will be

decreased, which results in increase of efficiency,

out put power as well as in increase of operating life

and reliability of the 35 proposed Lasers. 13 At the

same operating current, to increase output power

approxi mately by factor of two, three and nore, in the
proposed Laser respectively tdé three and nore active

| ayers are made, the cavities of which are parallel to

each At thersanmwdpéremngeemrdﬂnetmuacrem outp@trdowar apgfoxihatelg by factor

LB, e SRS AR AL B BE L 2388 more s

lapensadre onade, lthkaes eavifirsoofi dieich aes pananalto msb a:gterpﬁnd Ibgtwtc)een them a
t. .t
AL P PO RS, B B0t i M BB Btvers o

menp-typleuamdwgmd a-typehevhopaini a;beraﬁmaaluakert provitie &hé aaetel passage of

nd resul.ti n lipitation of output power in
ent ﬁoahorlgo%énye Pag rt(?tqné’welrasers i s considerably
reducledh{)lﬂd@e ridtecs thav jn fHe. gvbpdiepd\aserl Aorfiviasmt diytaytam contnbutmg to

ety BRUS ot eRBporT S Ehas Bt VA atencs el ngwer i the

hige-pblvex lnj%cﬂlcﬁseéseesm i§ Scansidepddutre@%ed919.G. SEliseev, Yu.M. Popov,

RIS el e S A O e it P gh ki e et i

&éb;[ﬁuboékdOﬂ%eanﬁbéteﬁshe |ﬂexmfcb¢agaarmgb|¢mr(wgtge .99%) is propagated
noni | ar ac 0 al
BriehaEE ban a5 R tis e TaPor G sy el fgrt of the flux

@douwel0l0196 drid dess) eiaspropagdtbe thaligh af nenlisparc tactive medlum This

%%{gﬁ'ﬂp%ﬁ?d ﬁg}lﬁggﬁ@ %Lhéut];é rggcci%as r?ﬂ)ghplgt-fr%y%\rggyn?asmg as well as
ddvre et of thes iders o0d spdutrupt K20 selictiers off its, frequeheshif, iffprovement of

e B PP ek e STRS PP Ual e oo HEs s &8 ok Peposed Lasers,

Wwiieh ne rof odreato peactiés emppramss &d thdir LEE iPmesRIt fiber links and other
i n .e%r}ti on consists 20 in nodernization of the |eak-in
?F@EF P"8nd the active layer of the HS, based on which

t he ﬂ@&seh&e pRHe .nohivblibus Lessprestdiet iiromal pr@sfd'n@irﬂéhﬂldh consists
a acent tg

|8?'rc1:c§Jl LniZatiof n\r}g?héd %lrh%gloggaﬁ{dip%%ﬁtgve Ia)bqr(,ﬂ, eslqgrgased on WhICh the

lLaver RoHsEs Ih mugcés’reeadd&ainal driginallg ilcvatedanginQiditing layers adjacent to

rlsgjlgnal gghara terll stlc Iocat o | co osnlilans,d.t the leak-i

RiLKAES Qe pEVE §Yez5f”° GEPRRYIe BYOIRYeES RS IMrgfigeed into the leak-in

region| bad wtrwdjdmgmbnghdra@ter&cst(l@eatwmnfcbmbagtudar&ymsknetska, levels of
ir. s

Ieak in |layers 25 and he reflecti ,
6 o e here iy aTistad B Bistanoa g dae akin layers
:mdmelrtsummgtsbltm Pafleatpler RpPErsadrel mbmls@:alaﬂsérsiire%amal Swhich has
O rea

r%gge go ﬁﬁllﬁ,]tbl(ygqrhsﬂr%{ateggp%qg g{,\%lc??%ss%Jaag compositions of the layers of
thE MRt r%éllz%t thé Spti mhh&dn&ﬁrhﬁtbh:}? /tw@[@ h’iaﬁdrﬁ)ﬁbia@félnbfbst h@e resulting
actjve. la the ratip ne nNIN in the fi .of.
?’H?'F‘P%trm ?‘hh@sﬂ%l"a) ayy u*’f"il Hies ratige Negfimcll el %‘is"tg fia (threshold)
RINRhGy aannic!s it bedt endrgy and epatil cmaaéninbe ol the@Jas@r &re achieved.
achi eye resent, inven

e AR B O PR R ] Bt Bt ARG element
(hefe@rrafted teferesi ttbe aSAHhe CBAR) i somprisingie4 ehetstostrattures based on

s%?nsigodnd%{:]tor compounds, characterized by the ratio of the effective refractive index nes
of the heterostructure to the refractive index ny of the leak-in layer, namely - the ratio of
Nes 10 Ny is determined within the range from one plus delta to one minus delta, where

delta is determined by a magnitude much lesser than one. The said heterostructure
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sem conduct or conmpounds, characterized by the ratio of
the effective refractive index neff of the
heterostructure to the refractive index nIN of the
| eak-in layer, namely - the ratio of neff to nINis
determ ned within the range fromone plus delta to one
m nus delta, where 35 delta is determ ned by a
magni t ude rmuch | esser than ond4 The said
heterostructure 14 contains at | east one active
tantains atiteabearsd ad:twe Ia)drl &deast ewd agﬂu:s\(e IaVedseaislbaaSasoaﬂm on each
si de | ayer :
§|§?/ é’?ih? gptﬁgdlag?r ttt}3 ag?l erc?H)ée qys (?ee},?g\?t one suglayer and
ha&éer aefrastivel nodicess I?lﬁmfenhdnhahetbﬁeafvée(téfrabﬁve index neg of the
ractive 0 terostruct
Epie il I SeEUTetCeSalte coRtainie p TpBSHar T forsHiEgPp e leakein
te@ibn| wiadte ithe Bmi ﬁgjndaawshmr Thé i&k&rﬁhnrégid)rorochtedkﬁtw&n fheeactive layer
t he ac

& 7 GORGTRTHOSrEfachts Ve 1 Bri Reh Jegelad Abigast gf one Side of the
aqwalig@rathd leasin r@gloﬁl’lﬁatseﬁkt oné, thrclealat fegidnlrag et Jeahéne leak-in
n.re | east one

| eak- h .

5l hRn S5 ARt ot B5tar sl 2 Tel B pegsSPaps e el

rRbNirarghictonad at ieast @le b@ﬂmtngaéyérr@n?istnh@yereastTéfeor%awblayer. The
t.one confl

%gﬁﬁolg{h”%e '3!?9 PB@CS%{ ?8&[3{ mntéa; and?—ﬁgga%aégglarifying film on one
SSHTAI faBEtS TheSefldutibh @@éﬁué.@rﬁt@bﬁthe@féﬂfﬁng:mmsaﬁ tﬁe @pﬁlcamtacets as well

| east one clarif il maon

?%%hee%’d“%'“ea%@f‘g 8?ﬂe§sec§r ofithe h&ieé?ﬁpﬁ*‘& fUrfy 'aﬁfﬁﬁsn%e"lﬂwc'msn in such
SRlayanpat thasalus o‘li‘reéltﬂtidg araglific Ao rCemanaissibm ﬂﬂmeaerwlve layer throughout
thlcknesses of ers b chose

he heterostructure |a
ths whels raﬁgﬁ\a‘gf @"ﬁa?p?ﬂt@g\/ﬁ}’ %ntafc{qeésﬁ/tt ?’f?ﬁe vale of the said
é?ﬂ'plhﬂcﬁtrl]&abhﬁ@n@fto ane %%If@ﬂcntdﬁoh het tﬁ@tdp\é%tlhgyﬁmlconductor amplifying
t hr oughou

t he oIe operating.curre
SIBReN T Which JERmENT of IBSREAER &1 i AT S RS s 4t Byt part of
{Pe i |EuK- |ﬁ9‘eQ|©ntéWeafs$b§rt %Kmeta&ilt@lby@if ahb%t Qa@@f ﬁért Bgthe reflectlve layer

senm conductor a i el emen (F rg
lagsnb Jagihei lsak 'EM‘? E]Tﬁ“?f‘faéa %‘él”oﬁdliuét"‘a& %Yééﬁ additionally
|ﬁﬁb<§udéﬁ mfbhﬁe|Iééﬂkkinlré’glbrﬁ?gh@@ald&halh%ilﬁlstlﬁ@ﬂéyeﬂf:orﬁd‘@s at least of one
active |layer, and at | east efI ect

subjaver agd] hé’éeﬁt leags Tohane O its sy ‘Blaé@réra reire CE'H‘Fé" és@ lass than the
refraBtivadinds hm%fltﬁyﬁaknﬁ |@€li dridoadihdant wltntdr@dlwzadfaoetta the active

the | eak-in reglo sai d mai n adj us

layefs wdle o theeorposilg wﬁ%cez@f @SHF%JQQ‘JJ%HBQ P\%@i\%/erﬁé%é?e confining

Ifagér Ko refrastiveURdely8sser thdnghé astdck®e inBelesf the Mﬁédjustmg layer.
an the refractive index nlN of the |eak-in

and atje@ei disincHonAlthe PEORASEE SOE F9pSistFn é‘&qq%zgém of the leak-in
l‘eglbﬂrand/\hbb%tlwllatj@reoﬂﬁé’m thRs6dl bh adchothe tSXE MBAnufactured. In this
justing layer there is the confinin er hav
¢aser gt el e?%dbke‘i'%%}'” taHJé‘ﬁt"ignE’YF@f ?%c'ﬁmé 33@ E’%am“ of the
lafiérs MBRitie RAKWS rédiéh |s318s cha'r’@%dnﬂihél adfivet Ib?@ﬁthﬁe pfoposed HS does
proposed SAE consists in Eg erni zation of the | eak-

fﬁ QOB@'%?P%&Q Al 531 P 8t 1e35e? sippleqng InCassaan Qe adtve layer is
tohhéed thdad&ibdndlg |mUE@cﬁﬁ1éfr€é’djuétmgtI§Ve$ of fsieak-imt r@gibhewuth one its

| eak-in regi on nmai.n adj | ayers are introd
19 asiarenble P Ache 'avéfywhge Brthe piber ske.of e @amo%fiwsgmg layer the

@InBiRing h@végeﬂltheTé&k ﬁ:\&égw@ ig éli]éh"ent M té& Whmdﬁomwe layers

not_ con n subl ﬁé’ers agat can adt gast a ?@ |

YhReformed. %%Y—i!eﬁ\'hé Ghtvey YF(FeaFa{%‘? UcE ’?%Pn‘i?a‘ ra’ gdiusting layer is

ggeld, i valgl thel eémewcadsérwharsagcanesdg ag thayraamoédjwmg Iayer The
one  Its

tEetapia 28 SAmbIRLET e a0teR eI AS SReR i e viciiy of

adj usting | ayer the
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confining layer of the leak-in region is adjacent. In
case when two and nore active |layers are forned,
bet ween the active layers an introduced main central
adjusting layer is placed, having the sane or close
characteristics as the main adjusting |ayer. The
functioning of the SAE based on the proposed
heterostructures occurs in thddvicinity of 15 the
transi ent process of emission |leak fromthe active
theytemsientipriotesd afamission ek froimethk @ative layerraggiitgneakfiRénto the leak-in
Pr ocess of leaking in the SAE is defined by the

ositions and thicknesses of the HS |ayers and is
cont r Ohe prbcbys dfieakiray mOheDSAEhedeﬂ‘rfeekHyltN@cdSraﬁdsseris\éﬁhd thicknesses

BB e =nch @ “oaitplieh Sy Bt phirg e tehGrive ntei ne of he

géteroatruﬂgl('jecttuﬂ'enbﬂ'atthe |l‘1dé>:c nm(df tlgleﬁe‘akhﬁ)cl)éylérl B the field of operating
et er ne e range rom out 1 1t

TR YiRcr g1t 07 by T BetaMEHARTD i Wgorg g 1.4 to about

oeb] as the level of noise, anplification

coefficient,.  qut p r for a given opera

corr chiie SAnsufy.St hsS SE 1o 80 il $67 - gl 45 the tevel of naise,

arablif{cahclm coefficidt @umunlpa@ed&gr@@wap@feaanr@n%dr%t \a&hbua a chosen
ti nin the activ

ication .o ssi
Pl 5 1 o by o & CPUTORSoPEE SFRETs b LRVl resulting
ahplﬁlcehﬁrseﬁemts‘slbﬁ imetie adtivbl Igyee CAS showrb By lcalcalations @8 the proposed

| as cho ce fthlck ses . and refracti
BRE! 88 cdse gl St BEEED Iy D53t Kol BS By hfiss of dhicknesses
amerefariveLindived Uﬁh@f‘nalﬁ B@justirigdaye? $ox its %Iagé'@_)l_lrt]ﬁd mtahmm?n value of
i s achi eve us

rtajn o tl n urrent
B Sif Shadinh, SPEaUE” A 5, B IR oS aTant  hiachisuEdaThus the
éwtﬁhéuvqeaétéd rhalh %o?d!ﬁin@ﬂ@ﬁ%ﬁ#ﬂrdd@ced%@&hbﬁall?olﬁﬁi tHeepidPosed HS

ve the technica tprobl em nanel - to |

BakeAPraFPlg 1o AalvVerientechiiral pERRiea. RAMEIna togRIProyeRssentially the main

SrBmetdry of bhetSAEJlrthé e@n&my @ah ,mptuh Sighg\ &le 16¥el %@h&l@e amplification
rr?# i.fication coe out power, as

as
GiPicina e Bt Rave Asewel o BHERSHAGE Sk & e entiance and exit
SRefutay, esredlibe peldiLRion 8bAdIIVIR ah@ thes gitfildridiet yen2d &f EM@sion in the
ngél ar divergence of emssion in the 20 far field.
#6"&Habi i ze the anplification node of the SAE, the
refl erd semiico®hd bfbfitatio® mddaeof thé SAE yrh@geﬂébﬂldmcwwments of the
t he opt.i cal facets ?Pé\fge” as the conpositions and

SRTTURACUTE o ife ORGP FrsEr Bk et droop e ions Aadhiskessses of the

hé!er%@ﬁthbt@re%)ler%@b dhidgerv # ¥€ctPh WS tHat ithe) vaIlk S§Fi r@Bulting emission
nplification in the active Ia%er at an operatin

%’UP'F Eationypdae askivedayas &l apppe(aling cugentidoes ngt g)éqe@% the value of the

SHiP binbiificatiow eabRadb ftee $&F-dxeRaticRl 5f‘tl@é<§ﬂ)éraﬁrﬁg3§brﬁf:oridmtor amplifying
operating sem conductor anplifying element. In the

BFRY red enbodi ment for increase of sensitivity to an

i np]ch]ElnSthll’kﬁbfe&Bd erhbsdirh@stefop fincreadel 6fi Saisitiony to an |nput signal and
coefflclent

ast two active |aye are ed to
6801 RIRREHR, GOFHOMGH (575 deNeAVE HBuds L g Proposed to be
|ﬁﬁéd!ub@d||ﬁﬁbeth§ HS; mtwemde@e&]dgaltm/omt/é dyers3@ iadlpdirel NBain central
dalyeg ?r one of # ls)ubl ayers are pl aced.

adjusting fayer or one of its sublayers-are placed.

For some SAE, in which there are restrictions on increase of the thickness of the
main adjusting layer, it is advisable, along with the main adjusting layer in the leak-in
region, to form an auxiliary adjusting layer adjacent to the surface of the confining layer,

at least on one its side and made at least of one sublayer.
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For some SAE, in which there are restrictions on

i ncrease of the thickness of the main adjusting

| ayer, it is advisable, along with the mai n adjusting

layer in the leak-in region, to forman auxiliary

adjusting |l ayer adjacent to the surface of the

confining layer, at least on one its side and nmade at

| east of one sublayer. 16 To l§ptinize the main

paraneters of the SAE, the main adjusting |ayer, the

mai n zrenipnmizeadje ursdin pgranestes ottt SAE, thexihinagdjusting layer, the main

er are,.made. Wi th.,r ctlvelndce
PR et e AT SR Bk Ty e ilean T reactive indices
lhayeys ,tham ¢het rﬁérat:thlleckclimsm.ﬁsSlfq thie IédﬂelnSlfayed ar&tdtheSthlcc):Rg%sses of the said
ers are chosen within the r e out 5
PUSHRETs Grenscset P (ROSE T e AR to 30 118 um.

depengtgigproveithé kensehiiuRAlerERIdehSes dftRe G pataR@ters, the confining
| ayer is made with a thickness chosen within the range

favenis aprsiet With @ thigkness sitrsign vathgothe rangegfrera ghetet G- Giepum to about 0.30

g&l se factors and to decrease the angul ar divergence
‘anplified emssion of the SAE, the thicknesses of

t he | éakeducel taqepi§edactomﬁﬂdeﬁakieicreasema)anngana; dividgence of amplified

[ u ,
ERIRER, & g BaE e R sc i TP ot bl of R eakh Rgion are
claadsleemlihuethbagmge frqim abeutab0 ymatdjaboeintO o andendreadnd at least one of
a refractive |nd

B iave TS llebibve A BT RY Buip BT e fiedB iyt fsamace witn

heeffamb@mdeablope tcthesefodctivaimdeaof thei Iengg mHasyesorre

enbod east

Che | SRR ts oAl braFen oL PRaERtnd dh sRtEeribagiments of

thaUSAE tad 1édse onefleakeih ilaer iof thex leak-in reiaroisf made giith ay efractive index
decrease of internal

Int
S?rb]lfe?léoa‘h%{re&%%'ge H‘Q%f(r??ﬂ'ﬁ c(oHﬁnm% q‘yFm ency of the SAE the
mai N dihesirefegret Wodm%ttfhedemeasecm‘nhfeaﬁal apfice tiogsgs defining the

| gy d.in .t

o RN PEP e A A LU oGty PR SOTH qliptpo aver are

ﬁdSlCHdibéﬁﬁn e ;ﬂbcds@@ﬁ@roﬁmﬁg tref éLﬁ(ﬂthﬂjlhﬂMan}i@d (lﬂi@rﬁj)l%thé Geak-in layer
evel o

T Bl 2l Bt B s e el P e P e it a o
F‘emal30ft ébp?odrw d6|ﬂh§ lmauﬁﬁilestdmm@ﬁétblyl fRdin |1@§ﬁed5mf’ 3o dotdem,

| evel of appropriate dop i mpuriti

g}gpqqgg‘gplﬁatl@{% is finﬁﬂ witn ¢ leyg! of laapr pﬁ@}fgioemggmpuntles approximately

pg,ge,r@)dnagsgmqmwﬁ@er and | ocation of |eak-in regions
(or leak-in layers), two main types of SAE can be

manuf Rependitg on 2 _YARRI 3Nck logationy deafrinEgianst (Or ieakAR layers), two

H%ln t?ée§ beskyY %ﬁ%&'n@a%ﬂr@& lef@kmhdtrié SAEMY a"H Ssymmetnc SAE. In
| ocated on each side of the active |ayer and f t he

thestynpastric SANFethedertr 'nrrég'Pa%?rev@C?tﬁd|°@e%acarﬁbdeeafutﬁﬁ ‘actve layer and
fol?'tl'?é‘ﬁ%&sﬁa?t Rivé él?{f%ll VGl RlRes ahd ehif tRENTETBES bﬁnﬁﬂﬁed layers.

there can be one k-in region |ocated on one side of
tnrtee asymnetriq %re there 6an Pg é’nﬁd)%%k 'Bé?glo'b iocaied ofy Qe gifle of the active

FaE@r fbrttB(ePﬁ\ogtfpéi'PcﬁH e sde%f&lh@n@ip%fcﬁrdb?ﬂge”bom ment | n
t he progose E at certain wavel engthsS there is

possi it ?Weféﬂf e‘tﬁ'@égﬁ"ﬁ’&“h'"db@rﬁwow RAEG Cart?lewaaelengt@s there is
b pE&aiBilitgfof ERGoIRAK cbRpdsILH (of 8&dcER index) of the leak-in layer identical

or close to the composition (or the refractive index) of the semiconductor substrate which
is transparent for emission and on which the heterostructure is grown. Since su~bstrates,
as a rule, are binary semiconductor compounds (for example, GaAs, InP, GaN, GaSb),
and the thickness of the leak-in layer usually makes the larger part of the thickness of all

HS layers, then the level of compressive mechanical stresses will be considerably
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or close to the conposition (or the refractive index)

of the sem conductor substrate which is transparent

for em ssion and on which the heterostructure is

grown. Since substrates, as a rule, are binary

sem conduct or conmpounds (for exanple, GAs, |InP, &GN,

GaSb), and the thickness of the leak-in Iayer usuaIIy

makes the |arger part of the tli ckness of all 35 HS

| ayers, then the | evel of conpressive nechanica

stdueed; ashmit lahd bleermhsasﬂmma:lels)wullﬁe deedaced], wHitHTTesuRE1th increase of
ﬁgénal r sHstanc ’ decr eas qfresg ts
PRYPREr 4 %” 1OV RS !é’Fér?éy’” 'BEERE E&REF"“‘.E[% fe@nd g&lighity of the
propoees8ABf operating life and reliability of the

r opo SAE. At the s current,
Pnc?eégtg' eSAMie %ﬂeﬁﬂpgﬁ&%pt gcflngrﬁapg ?r] %t%%p&/;vebﬁf argplified emission
appoxixiately el Yadyr cﬁfatwbpthr@é ahtvenoré hih@Re PRshosBH SAH ﬂasb@éilvely two,

d SAE t t and
LGRAES ei¥ Al BYeTS S e eiectaVilhs of Miich F&,Pal el torgsch ofher.
era?d:lbeoft/éeef ,eactaradud@ehwveetmemérsadj mémngerﬂf’aﬂ lébﬁhéttlﬁy ﬂéﬁerals placed
n.cent ced, con in
ShseRE o Ry bt el bibipusis o A% e Spbe P psovicing i
thetoperating SAEhBgur el pééﬁ%g@l@ﬁé@térﬁﬂo%e@tﬁvé Ié?é‘letb another.
pass er to ano

a.g él rrent from one act

0 To TS BB e sl BRTTSIN Y L Bt S vinE ey AT of the leakin

@fkon it hfédeeﬁik'ré thidkaes agdrokimatdPadudl fb theSQ@HBINbF 'tﬁ’e Fﬁﬂf@@uced stripe
thai knessa rox mately equal to the widt

DESASH G ERIPTSPf U EN mesa stripe) region of

cur r etthé | PYposkd SATE agdiogs esbiudhidn ofl fquiremahtste QuEiIRY films can
ui.re sto clarif filnms can be obt ai ned

54 obigea i St peieaish oF cuthry o i Pads Minedtat rARPTaRdate angle fo

bk oa{z.ty&ﬁpn@@pﬁoat@c@tngl eto 15 the cavity of the

optic E“' i ndi VI errbodl nents of the .

o RS g3 oS 6 A PresHed SAE the eBtranes and exit apertures
ér@ffﬂmﬁbd‘fﬁhbﬁﬂhlr?%ttﬁ)e bpéertae oF bHopticH! fiBér. ‘I}Dfﬁls?@éseffbbﬁ\but of an input
In this case for |néJut of an input sjignal and

Henal@ndder awpht ¢fi aPldad earissien W@ Qﬂﬂ%‘& P@'C@bfa]CGE?I of the SAE (with
tha GRirisyiY filiteapphbd toMnekh) a?é"@pt‘i‘daﬂy b&YpBI&gwfth lopBcatRBéisGfbt only with

to then) are oEltlcall%cou optical fibers not
£

tBﬁl‘?evﬁfth?t'% cOHelingsele ”tépg't‘tcad$gm€k5%$'b/|'%g’“@?@'ﬁ%?@ta%d‘('th optical

ﬁﬂe‘ﬁ@ THe' @6créakel oF IbSEBRMFARBUtCMESSH iMits ThodPkdstRb in reduction of the
ber s. The decrease of | osses of input em ssion in

”T%efaﬁtﬁﬂf’ esWk's in reduction of the noise factor of

the She esEeficé 558BGRWOhor-BISVICIRVE AR WitAINé RaRinGAIMi¥didi proposed in
t he | eaki ngr&em ssi on ﬁ oposed in _the present

P PERETbIRVEIAD DS TS i RAREFHF 3 o6 e e Sk reregiomanciihe active layer

dfedle oS, auﬁdNﬁlEK:‘ aé@’tlbr\/eﬂ drigirally lotatedf mbfheach‘@stmbrlay@}b Cé&ijacent to the
addi ti onal ori naIIQy/Iocte mai n adj usting | aye

35 R s HLeaR 1 el 8giein rapien; 4% wHllia €T priGina haracteristics

(IRatiorl, RompBsifidhs, ﬁﬁcléh%kéesﬁev@l%@ﬂo&hgﬁéfﬂﬁé mam and auxiliary adjusting
char act eri t| CcS I oca#@% osi tions, thicknesses
H&l'%’e

layars| ta e&on @Bg ,I@fja Hthe ang, thein §L5)‘I%yegdjtngtrq:f}¢§ﬁve layers

drAYRES sublagere itk ipibpt@el AWRIER hab h@adee@lposgibnle ay %ﬁroa@ &onsiderably
the reflective yers nd thelr

h bl a
e BT S Do BE AW B RS edoPRoR e Aeppvibo an inpu

sighal, o¥ficienf\si é@pablpywer, to decrease the angular divergence of amplified
emission, to reduce the optical losses of emission at the input and output, to reduce the
level of noise, to increase the operating life and reliability together with simplification of

the alignment technology.
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30 the major characteristics of the SAE, in particular

- to increase the sensitivity to an input signal,

ef ficiency, output power, to decrease the angul ar

di vergence of anplified emssion, to reduce the

optical |osses of em ssion at the input and output, to
reduce the |I|evel of noise, to increase the operating

life and reliability together Mith sinplification of

the alignnment technol ogy. 18 Another aspect of the

pr eseAhothar aspdcbpf tie presenti invardioatiora whlc@auuamaldﬁticel amplifier

e Gt efeoCie Py fo PRk separed islieie BBty foupied master
souresi o iaput semSstam danct werrawiduttw ngmeplifgingnklement comprising a

FORRSHTEL™ Bradtbnt sPiretou T RaNCS, gTorfaigad by (e ratio of the
elffécmlgé reaffactlﬁf Tdei hyef tﬁedﬁt\lemetfdctwé td the refh&ive SidenaiLbfehe leak-in
e refractive index |

t he | eak- i | ,
RS Aame i 1B i e oerTt CB 5 AREME N B FARSREPT PER s defta to
b nfifusgeelfal afeRNgelfl |Sl$ied#||ntr@dttq a mgnmdwmuaelefsaer than one. The

where delta.is determ na

i retsaetibhsS B erss e Rt BYeb A AT hup Felaatye lavers, a

Faet &Lbhe/ 6n kayteside aF tHe&g:Slt/e :aW@r rtied kal_@t:mvelaaye’:ty %rﬁlﬁadaét least of one
st as ne on e .S e O the acti v .ayer; the

P ETFies B Sy B i IHFSdeeseB 4 BF SReN By kapiulyarex ne of he

Bétdrd%&uetufei‘f'ﬂ‘rﬁcstald/ﬁelef‘éidtr@leﬁlré e6ntains tthmeparant erfe@ﬂ&sldrethe leak-in

refractive, i.nde Le t he

et ct
S P ST ISROR B, eakgh 'eRe [eaiedoBENT BIF e fayer and a

tdreedpeAding FefletB@ |eybroﬂqeeéaksualr@glon B'&Qteb%ﬁlks'alsﬂoﬁ (S0 QBe of the active
| ocat ed between the Zetlve | ayer and correspon

(aie", obe jeAk-in Z5ion 1S3t deashane | fHereal-Bieoion Geeat &est igdgaicin layer,

RAVIRE r’éfrd&lv@fm@ék%@@nUV@nsisﬂrYg?bt IdabEof 67K sliblaye?dTRE said leak-in
is at |least one, the leak-in region has at | east one

fegige. has phirast ohg Cﬁﬁf\n?ﬂglagef sPpsigtingvd PRl onenskigyer. The SAE
meéﬁab@témm Ak S@Q%bm@ﬁsé@ﬁﬁs@ Bpticay RicetsTBRMfREShtdRelind At least one

re as a as One Onf n er co sisti
HERPE i ondhe R el (ARRL ThadeusHoN oA BS B It §TYiAg fims on the

SEMarRaps £00elPhS meownhp‘o%ttuohagaa $h|cm+a>ews 6fORE &@teﬁroﬁﬂ.@ture layers
at. | east one clarlf optical facet

filmo
bieg cReIe:in; Hish @o\é’FY g"r‘ﬁ yalye O{P thes I”Qr%‘%'lf'ﬁa“% an%“'éﬁ'on in the

$18 acte! lageH thicagRé tHS whBlel rafge b éne paratnd ¢L9fé$1tsﬂ86bs not exceed
t hi cknesses of the heterostructure |ayers 20

tRovalke 9t Bactrid ampificalion Prnging) R t SPE%F'W'H@ "5t the operating

Seicohduetdri PibliBfinealemehOh WRichtRe nfediivin AF plopBgatRinedf the amplified
t hr oughout the whal e rang{; of the operating currents

RMBISSIOR B} adgRe A o e lgak-lieregion; Ao part IS 3Gtivatayeh and at least
bdrt BOtH_GretiSctivB @ayer lddiaR¥at foathée Mhkah 14yee. IQRﬁTsaddséghe main adjusting

sem co cto [ifyin t, in which the nme

BT SopSHTPI THocRER HiipIthe Ieak neirBisth die sacaaeadising laver
&ﬂfststsaﬁt lchst bf‘é‘@ﬂ% smblémlaraa hadt atl I8@gtfoand obfts tstlayers a refractive
active |ayer, ast 25|? rt of tp refigJ

'PQ%PO éﬁﬁséE%fhet E?frtaﬁ‘é’el 'B ®* N © ﬁiﬁeﬁea Thiaysi ahea éc‘%ﬂ%é!"'th one its

$(fade WiHéSédWQIayéraMﬂe b t dobwmrka(:eldmrreqeluﬁ@éj]usnh@|ayer there
the | eak-in region; ?isal mai n adj

ustin
I3 Hhrspifiginglayes §Y'”%P : %cttg‘amdsyéersssh@a e %(raF‘)é’ﬁé?d‘T’b?f the main
Adjestioh |a¢es subl ayers a refractive index no |ess than
the refractive index nIN of the le er and . . |
s actha PianoRea, A 15 Badie bn tBS msdkah SAES thd figin distinction of
wiich eofsistshig raemNaizAtNSof fhaciealkin idynmand tidpttsiel Bger of the HS,
l:laaas¥agror$ rv]v%{c% the SAE is manufactured. In this case into the leak-in region main

adjusting layers are introduced, the location of the layers of the leak-in region is
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30 is the confining |ayer having a refractive index

| esser than the refractive index of the main

adjusting layer. The proposed SOA is based on the

noderni zed SAE, the main distinction of which

consi sts in nodernization of the |eak-in region and

the active layer of the HS, based on which the SAE is

manufactured. In this case intl® the | eak-in region

main 35 adjusting |layers are introduced, the |ocation

ofariged. Ty activedbydrlire theqarkposedrié§does net chdtair basigyets and can be at
osed

h
5} G o B S BRI B o 68 Flfoouced mair
adjestags layer dfdlyeleak-in fegiamedith érieeitsaside ts atd]@ddnyto the active layer, while

I e P g ot e AR S slRa 4 o keiting BT oo TERCR region is
abijatent. Incthelvasetwhen twotmdcrﬁorbfuttm@llaryemianesfbrrﬁ@d |RY@gen the active
i on

e confinin er of ak-in re
IeEcah intpiCed, AT, edhial s ies vl Foitaddt v ths s or close
aliaratteristied, asbmtevraern ddjpestiag tlayee. Th@y@roﬁoﬁngldﬂttrﬁ@@mednth the SAE
mai n (gentra [ pl ace

EXled 323 B HEP Y B IR PnsloP BrERES kP es frgm the active

lagtgredind ifhiealt-iniafol the leag-ivfedidre SOA with the SAE
ed occurs.in, the

i nvol of the trans

o oo L6S procest O 1 P Silingd Bile, Gombesias i, Eckaggpes of the Hs

Iayérlfl ea&drspcdmtdﬂedl f‘tﬁl/h|tlﬁélk'atrm dgfethieosffedtVe Tﬁa@raEﬁ\@C&ﬁﬁxOﬁeﬁ of the
eak is defjn tecnposr ons and t hi nesseso

biEroals o, b e 1riedtuS R Ton Piredsat Reareit o Mgroreraing range of

elirfeattd thieratiofor act tIon?N isrdé@fnﬂfé‘dfwrﬂfn tHeerange from one plus delta to one
heteagﬁtruct re to bLgfractrv i ndex nl N of the

a1 Ty - Pﬂ”& P 2Ryt Page of currents

t hl S Amblificalibn B@éfﬁcrém atPLt Fowite tag Wil iIRRAhaMvaI 6F idig, the sensitivity

e from | us eltatooe m nus del t
PR pioagot S 16 35 BB s 002 ABoSt vAe 3 8. a00 enim to 3
@aefnﬁmmgedregre@ubpsﬁd BOWRE v@lireWﬁ' Hes@lﬁnéfg gnmbn off emission in the
ose an

?ﬁi&!ﬁ?ayﬂ@ﬁ%?sen t'élls\élil’rrt S'Mg SP‘U@“%; OLFF%‘tr%ﬁ§®Wﬁé?Yf94ﬂuﬁt'°”$ for the

pr@paseode@rar mmwrgcﬁegraeauamwydcmetdrehrmaielsee@énd refractrve indices
n the

re ul t Irfrcatron of ssion
ol M eratog: 168 {6F 1 SR IBe APty VallS b said resulting
§|’ﬁpwr¢aboh rsahm&-@w OREs tigy ohdjraauyfrbaﬁea Gﬂarﬁ%uﬂtrh@tla)@/s introduced
S e o0 | C es
el 85 increedses s ek d et e SObE i taeap e g, frst of
all 1 i ?mvaxe%&éatratmmerwd paraeero bf thess R bhE wek 3B kd indekase the sizes
jcation is achi eved. Thus the ori gsl nal | | ocat ed

SHiPe Bt AL RS a5 OGS BOISSRAIPD RaTGINY A9 cecrease the

éri@lé}fd%@@ee@eldsemsennﬁ trréorssr.érdre to solve the
t echni cal bﬁerb em first of tq inmpro

essent§ §aPyize the §5'|pﬂf '%H?%Hiﬁdér%f thg SHe twfegt%wef%@ents of the
¢1grifyingr Mmseon NRe somea fa@étst b tRNSpENGS aeId agxthk composrtrons and
rtures, to red rrzatlo sensitivity and
HEhestes o e noroRielis B GaTE RS0 SHETs &R |t e value of
rfe@urtrﬁg ﬁhrbnﬂﬁoﬁtoakynm,sm trhﬁreaéﬁﬂbéﬂa%yéatalt @R crﬂérﬁ@ngfcdrrw does not
t he re i on, coe ients. o

SHoPaet Wi of i i SPRiaboRieatig ik sefaariaits ¥ e operating
SOApositions and thicknesses of the heterostructure

| ayer n tﬁrraeprggrre ”erhé‘oderé’rQ %r\f\rlwa eatsreact)f gehn%,rtr\\//ﬁly lfloe a(r)rfinput signal and
increase of amplification coefficient of the SOA at least two active layers are proposed to
be introduced into the SAE HS; in between those two active layers a introduced main

central adjusting layer or one of its sublayers are placed.
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resulting anplification of em ssion in the active

| ayer at an operating current does not 30 exceed the

val ue of the said anplification leading to the
self-excitation of the operating SOA. In the

preferred enbodi nent for increase of sensitivity to an

i nput signal and increase of anplification

coefficient of the SOA at |eas0 two active |ayers are
proposed to be introduced into the SAE HS; in between

t hoseFomspnae 60¥e in wfyieh shege iard restlictientt orminoreasd of é1et thitkness of the

adj ust.i L ayer.. or f. its,sublayers | aced.. 20 .
B S PaATo  S HEL< AP YBHS R i ayer
ir?CIEﬁmig 'ro\?ort, hte foimh dnngw@liacfb laﬁjuetirlrgaiayeadﬁjﬁsénhtrtg thayseiface of the
of .t he it is vi sabl.e n t mai n
SeTolE, T kast bn ofe A8 S HeTtedh st of dhe SbVAR
auxi | Tawoptiditeusé imEn panareteardjod r@NSOAOtHehRaif WdfLRtRY Riyer, the main

th canf j. ni | ayer, at .least.op one its, Si n )

bt AR Pt 28 bne, A dPned Bt e SRR dWnare, made witn

efaatet erdicesfnd essS@An thbaefradtive adfieis hiynef thayrRak-it Ber, and the
in central adjuysting |ayer and the auxili ar;/

ik OeR3eR & g e GRIUBING TaygR Aee reserndtas feyANge from about 0.005 um

{o4PoRAE§ oYgn.i ndices no less than the refractive index

nIN of the leak-in |ayer, and the thicknesses of the
sai d heljrogrove ¢he tepwesataiecdangsdences b the BOAr patgmeterathe confining

BDAUs tth QQE l-?ggerh%de@a\?mlﬂg t%icl?w%% g%%egcﬁcj eorgﬁgé Pﬁneq about 0.01 pm

tenperature es o aramneters;
oatoun?.8g pm.ayer of the SAE HS is made with a

t hi ckpess, chosen from.the range from.about, 0.01 gm t .
about | ®THE IE Reise Jaftars 3pd° AEpreasy lie Fauial dyergence of amplified
issieasE thd S ghe ahickdiessesgehthe lodk-mnplérkicfdhe dakssiregion of the

[ (5]

SOA, the thicknesses of the.leak-in | ayers of
She HE 2 Mose R otang fiigeaTom Sbai b atou B finrangimore. and at
lelst gnengiend EGiraRPO Ut thé réfldetivd Riyah @srthd thasfpam edjaBém to the leak-in
and at | east, one of the sublayers of the reflective .
IPYSTels Maqs With,a reffactive, lndex 8'8?%&‘5?? refiactiug index Rt thg leak-in layer.
| ayerTo kngifdie WedHhoRglcal pragédsVer rhavlBctGrirgs h §6mé RBbodiments of
refractive index of the |eak-jn |layer. To sinpl |fsy, t he .

%H is made with a

e o 13 fashrne lekar daysf ofdlifuleakinufaairg, of the

RFfaelieNBddxcedifal tolthe ref bt int@astth€ Benflnf’fiaydt. | ayer of

the leak-in region of the SAE HS is nade wth a 20 o
refr alettl‘%’r?fﬁﬂ% egwadimant feriiecrease KL intewal Aatise! insses gefining the
SHEIEMdY 6TIhe BRI the Inihirt BEjuptirRSf I8y dreshdand aimBdHtrafl 8djusting layer of the
\%&ér ase of jnternal optical _ I..osse@, defi ni ng_t he .

M5 Rt FPPER D SEWNoh theaiixiiaggp Q%tlnﬁdalreég@@“@m&f‘et'ﬁ@k in layer
dri psadrc enat Iéhstaﬂiel't‘étl%dlige Ilamele_bf e $)§|_§: HStS_é@abilﬁtdé @éﬂgéftak-in layer are
oped 1 n grow ng, e auxillary. adjustin ayer (I 53
SR Wil L RBP4 byt ates IR, Frtstie b ProX BNt Jfom 10°% cm to
3.66" @At WAd iRy B6nfingt |aﬁer%Ehé@A@stqg AbpdPwith @ lefaksfidppropriate

| ayer are 25 doped with a I?wlevel of appropriate

AR PUritiRE aRAredmaiehr feom ey’ o en5 cm 3 to _

Sopoi TP 70 A 8L AES B SHCH Byer).
rapiprtypasmitSPA can benmanufaciured a syrameicSQAaRd an asymmetric SOA. In
the SAE involved in the symmetric SOA the leak-in regions are located on each side of
the active layer and for the most part have equal refractive indices and equal thicknesses
of involved layers. In the SAE involved in the asymmetric SOA the leak-in region can be

one, being located on one side of the active layer, for the most part on the side of the n-

type of doping.
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Dependi ng on a nunber and | ocation of |eak-in regions

(or leak-in layers), two main types of SOA can be

manuf actured, a synmetric SOA and an asynmetric SOA

In 30 the SAE involved in the symetric SOA t he

| eak-in regions are |ocated on each side of the active

| ayer and for the nost part have equal refractive

i ndi ces and equal thicknesses 2lof involved |ayers. In

the SAE involved in the asymmetric SOA the | eak-in

regi om ?amrbhrr?ommbﬁhmhm in omaﬁreplosmhms aﬁicéﬂ?lﬁflastirlig‘:‘wavelengths
ive |ayer r, t art on the side. o n- .

st G2 PRSI o7 10030 T RemBiiionr Pe "EFASAR Bk 71N fngkin layer

pf 61z0SAE H8Adahticatiot alosel tasihegcompasitiengohshd efrative imdex) of the

PegEefdustor nlbsral Tarspapal oopTissionsAn methuffis, Perostucture is
growdl. Siret subbiigtes CAPAFUIE] are t(u@dryfsbmldoﬁﬁﬂ@tﬁﬁ co{ﬁpcbdmdlexﬁor example,

Ew%ssngn%eaﬂq%a%%ﬁ,haq%@eﬁﬁp&%%?%@ B L658° iy makes the most

&M@et@@]ﬁkh&sﬁ&f alPESaaydi$ En tBE Q:abé w bévél&fﬂ doaipisEsiver mechanical
oun

for | e
SRR P P S S el ahriie PR ST 1o SlARES Wiie decreased,
WWrh reﬂﬂfstln Qhcréde dfhafidierRy s odtbuBpdwdrSasl WHIEES in inbretaBé Bf operating

e the ve of co i ve mechani cal stresses
&Afg dBE"Q@Hﬁ\S dee amp?g?igi?ge ohni ¢ and t her nal
resi spameeamd éﬂer&%gdﬁﬁr’éﬁﬁ&ﬁﬁncrea@@ tHoutestiover bNamplified emission

i ncrease of efficiency, out ower, as wel |

PRRIPYEEE Y g%%?fa?f twg thiee F#é“‘gﬁd” B¢ PLARos Y %% respgctively two,
Hr&P a6@ thorSActivetlajdrs of BHEES AP BIPdreNBladd! e Bavitidsof which are parallel
i ncrease the output power of anPI i fied em ssion

opachather and bBS‘ﬁ’eFH@laSrf’ agipceRACYByer s andatioieatral #piyHing layer of

HeODAS 46 %aé&ﬁ@&%tslhﬁ@'oy tvt'd\/thln he&vilgioped sUBIb?er@CdfltN@p type and
| ayers of the SAE HS o? the cavities. o

g\eé‘ -WRE Aeving the té%’&‘:ﬂ pé???éhe SHAeMdtaRR 8PF BSVR 1axg" 4 apether in the
a‘gé'ﬂ@ i;@y\ers a main central adj usting | ayer of 15 the

SAE is placed consistin t¥vo n he vi | ?/ do({)eﬁg _
subl ay@rstat therRelgsizalioneings 't"’ftMé’ H‘et% 9?'8 Ngygripl the leak-in
Fégﬁb?ﬁbf tAaSHIORISOE neade Wit afthiokAedB&p Eﬁdxln\(ﬁel a4ekl foGhe width of the
another in the oeratln SOA. To tain t

kS‘HPQF‘PeFa?tt”RﬂWreEW@é}%W?Wl V- of the SOA, the |eak-in

| ayer |Pfhet fiBpdRAKSOA fof S%l%ha@freddéﬁoﬁﬁfzrétﬁlrbﬁeﬁ&d@ clarifying films
with a thickness approxi natel qual to the wid

f
{eesiripg (PiTesa Re) JEBPPETrelfeah lon o Uhe SHAE 13 siade) clined at an

5;'51&09@9%?@ SR éacorty aﬂﬂétob@éaakac@educt ion of
requirenents to clarify 109 films the stripe (or

stri pEyr Ip@qugﬁl q;mbqgm?rgﬁ theRiPrRAsed RPASHE ¢rgraﬁﬁ%|énd ex1t apertures

binthk igpgdardtfodibd ARRAEPIJ thk @pamele®f bR obltiéal B InYthF%fca%Q €or input of
optical facet, For indivjdual enbodi nents_of

ol W&é@”é’cﬂ‘q RtPehefr AARled gizsion ¢ *‘&p‘é‘}ﬁoﬁﬁt%gpt'cﬁgfﬁﬁ’ﬁts of the SAE

M%Iﬁ? tl@&aﬁﬂyﬁgffﬂ’rhgﬁﬂpﬁw t@hﬁé’mtaietobﬁcaﬁlp%bplé@ vith diﬂlcal fibers not only
tical fiber. In this che f or

%’lt’@ﬁ%\? Lﬁﬁdofohhfepmowa‘f oplig SPyRIAO HAPBERS bvhégequ%—gﬂx dn immediate

SoHth@ aithf the FAE. athetdeRre2AE of Wskbs bhiap@ arhisdivh Roitd InF)[Iﬁlnto the fiber
applied to them are optical lX coupl ed with optica

FesHks & ingeagshpfyefficiency of the SO

In the preferred embodiment for obtaining high-quality amplified emission at the
SOA output the master source of input emission is made as an injection laser. To
increase the efficiency and output power of the SOA, the master injection laser is
preferably chosen as the Laser proposed in the present invention and considered above

on pp. 9 -13. For this embodiment of the SOA the efficient optical coupling of the master
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with the use of the known optical coupling el enents,

but also directly in imediate contact with the SAE

The decrease of | osses of input emssion in its input

into the fiber 30 results in increase of efficiency

of the SOA. In the preferred enbodi ment for obtaining

hi gh-quality anplified em ssion at the SOA output the

mast er source of input emissid? is made as an

injection |aser. To increase the efficiency and

Das e UndPMSVSAEOdart eeolififed trhienmediatercontzicebétivesn kigse withsut the use

ef erabl y chosen e Las posed.in the re ent .
Bl Gkl b S eaefaun B 58 e SERG R mentia Grighie i which the
friaister aberdantethe SAE tleemS¥ of tre efnfié beterdstrapiure: alhe embodiments of

| th t 22, d, .t he, SA . .
Bt SR Pikal RpES iR RRob BeE PhORI KRR StiRe region o
useent Glowagitth€ SIAECIO Whbsergmetectiianttise width bhihe iﬁt@@cﬁlcbﬂ%trlpe region of

%%@Sgtg?‘ Ia?eﬁgggk eg:ﬂgé mglogﬁﬁ%] ﬁggégg@gp %f c[}ﬁerﬁt flow of the SAE is
heldenveddnawe ure. The enbodi nent s of hi gh povver SOA
are ahsﬁg Eos& ble, in which the width of
i nt r ot FOEHIIRE Ppyed r"&j tae PErsegCe gt tealoy eF"l'SéW“df‘ the,aasjge Laser and
tHe sheaﬁmolmr &) mbasloAh@sWsdhhs@rﬁufuédhe debrieba sl e atehl | bptﬁ:al losses
egi.on of the master Lase when the wi dth_ of the
@%’ rr!fétq &ﬁr‘?ﬁ?eo‘?f iclengy; of §hsv\§%§: 87 tag fgelyction of ganlinear distortion
voripm\aRgeto the spheMlinktisiitp of ethglined eh’m%ld?f Eﬁcﬁmltmb in limitation of

| eaky emi ssion in the er. Laser and
PHpHT pRwern iR thadi qtmoweégﬁ%%\ This 18cgH$ed eme EP&&F'?éé'é th proposed

BOAEthB A ajeHBdrCe anhgIsSE emistOn((kBAAI90®% and ﬁ@‘r@a§ ﬁrdbfagated through
efficiency of the SAE and to reduction of nonl

HieslfIsPRH (E5HKTT 1Y6E (N3 Medeh and A VW@F‘&Blﬂaﬁt%f tB? flux (about

6.4 ahd @shs@E Hroba té@%rb@@rubtddﬁ\!]néd? dctive hieldivem m.s determlnes not
out put power. I n the hl% -power SOA. This i s caused

PHY% gbiaiping high OthL{t-,éDO gpgggmlssg;@\ %@I%F%qre?,%ﬁ ef gye width of a

gpathiubd B @fchHiddidh, (r@@&&'bngﬁ %%récﬁlfén@?rsﬁ)ft 'lﬁlfarovement of the high-
Fropagated through the transparent |eak-in |ayer

CRUBARY ABANARSPean oS URIPY CEAARENHIE O B SR 11 ux

(abouthd asfbnt&oofiHé AwS fon- b&l&i@@@g%@;ﬂbsbﬁrrouﬁ'br@sent invention and
nonl i near active nmedium This determ nes not

thet Welpeg) imillgmaster pﬁ?ﬁr‘?ﬁo%l”@“bﬁméﬁﬁoé‘s(t% mapar base and the SAE

ESiRASR Ghoddiizaont hbf Othed |e§mctrégiahl bA@ e &RivS| RYer of the
reduction of its frequency shif npr ovenent . of

hetgrestrpetapserfdle H}?ét%'ﬁﬁers‘ﬁ@e'@en%l'%t“{h&ﬁ‘ additional or?glnally located

AR AGLSINGIh)eFS aBfacitao %@act%%ﬁ%?é‘ﬁﬂro@ﬁcéd“%td]@w Ieak-ln region,
non- obvi ous SOA proposed in the present invention

and pHher PH@'FQ'd‘%!@rﬁ’Qﬁe'istt'C%ﬂ%?éP”s%‘tm%'ttﬁ“% Wtﬁhﬂe%s!@w@ﬁ of doping)

6f e BRI Sd Béﬁlf‘arr% a@fﬂﬂtnﬁgﬂ%y%’zthé@&ﬁ! Iaké\'s the leak-in layers and
moder ni zati on of in region an e active

thejf stiblgyenshibe rpiactive Bypiscandribeir seblayess awsrreposess whichrigs made it

b&&ibRé\Fo |rh5Po\’)@'e§§brﬁ‘|gﬁv fHeOmajor Qﬁbr&bﬂ%ﬁsﬂldé drapatstshy: ddidney, output
adj usting layers adjacent to the active |ayer are

pwerodmﬁ:@agwﬁt 6IV@f9@nP%a>R-ampllfl@f§|emﬁSSI0r1arm>tI@@|He$ses at the input and
8'# Qﬂk d‘éﬂ%ﬁa{t?\gt &6 | SHd Félaéiﬁcl%bbﬁer \Aﬁtﬁ”&ﬁﬁ)‘hﬂda‘i’i% of the alignment
ness

vel s of doping) 25 of the main and
@ahnelp@yy adj usting layers, the confining layers, the

| eak- e i8R GRAA rediB&idn SHMAKEY, SiaskRe SAH | sew | ¥Rposed in the
| ayers and their sublayers are proposed, which

pregentjinvention is based on the known base technological processes that by now are
well developed and widely used. The proposal satisfies the criterion “industrial
applicability”. The main distinction in their manufacturing consists in other compositions,

thicknesses and location of the grown layers of the laser heterostructure.
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possi ble to inprove essentially the major
characteristics of the SOA efficiency, output power,
t he angul ar di vergence of anplified em ssion, optica

| osses at the input and output, the operating life
and reliability together with sinplification of the

al ignnent 30 technol ogy. The technol ogi ca
realization of the HS, Lasers,23SAE, SQOA proposed in
the present invention is based on the known base
technol ogi cal processes that by now are well

devel oped and wi del y use The opgsal satisfies the
criterion "industrial %’Fﬂqsg%ﬁpp?&le_érqw@gﬁai n

distinction in their nanufacturlng consists in other

conposgjtions,,. 35 1hickpesses ion of th

o ovn & PERETverion L BF CREYRAS: Fel PG ibsongstien with Figures
desoriwpéreon of the drawi ngs The present invention wll

be de Cl‘lbedln det aj, | | ow. i n connection wi

P gur BG 135 § schoisticofysBion pihd s Rt ha Brappsed symmetric HS with

bhé lzh%tnfe’italyéﬂ t@b rhdle BRRtING Myefs HIE s RAGES IS3KIRBAYErS located on
ne active layer, two main adjusting layers

Sﬁ%h f‘%ofﬁ‘érﬂcf'\‘,ea'lay?reak in layers |ocated on each side

of theigaotid ¥@chamaic illist@tior of the destidhedahd Broposed symmetric HS with
illustration of the section of the proposed symmetric

PES AFYVE 1ayes. WRemaip@ng &ve aydbary adigsting lAYeiRd t wo

auxi | Fy 8 i8H sHenitic!ifistration bf the é’ed@n df B pRbécd asymmetrlc HS
illustration of the section of the proposed asymretric

8" o ACWRCIaNE | 1Y8 TayerdUsig IReT 8 G40 9ok Viayes of different

fHicknk¥ees I6cHfed bn baotEsige @fthdlaf;f@nayvér t hi cknesses
| ocated on each side of the active |

schonB: & 113 GIEFIRE dRUG & Lectacti o e Cppessbapmetic HS

AR MW tactife HPersl Bwdvhidih bujRstief layérs! 8y&hfain E¥RralBidjusting layer and
Wablustl n | ayers, one main central adjusting |ayer and

epleK: Wsloég@eﬁée“é?h'%i”f*?%sent t hi cknesses. Fig. 5 is

a schejpaty ¢ il ééh%h{a%'lﬂliktr%florﬁ hye thé’ﬂ@hdxt‘&ainaﬁlseé%ﬁt bOthe proposed
of the proposed symmetric Laser with reflective

’éﬂ’ﬁ'f“?ﬁ@é—aéﬁr witle r?ﬂ?ﬂ"@a‘FO‘%‘t'ﬁ@%Pg thQ/\P@tWabﬁéetﬁcWIW ene gptive layer, two

Fn\éfh a&]ﬁétlﬁgagj'é@tahﬂgwb ﬂié‘hfléalm lh%&léréj%‘&ﬁ!ee%n ééacﬁksldé"of the active
ayers | ocated on each de of the active 20 |ayer.

Y8 6 is a schematic |IIustrat|on of the | ongitudinal

sectipiy. @f id BesdWeRRAE ARLStOUSARY thé 16@5@EHING t8ction of the proposed
reflective coatings on the optical facets, with

BPmetic]Liaser With (EIECiieg GPaRGS POMTPRICR Besisan]iugns Agtive laver, two

hRWEAR tv\}glébx”,gryl Sjastpgertic illustration of the
 ongi t udi nal section of 'the proposed 25 asymetric

Laser Figi t/hisr af schematie itusieliony©f dhe denrgityginak secticace: e proposed

gwnh}neme L8&&H with r'eﬂ¥&fve cbmgsrfm tRe ikt 4R, WK ehe a%mé layer, two
|'eak-1n layers of different thicknesses |ocated on

@@(ﬂ]a(gqisd@g Izyfers ared te lpaiaing Ia)ﬁﬁs of different thicknesses located on each side
of the active layer.

Fig. 8 is a schematic illustration of the longitudinal section of the proposed
asymmetric Laser with reflective coatings on the optical facets, with two active layers,
two main adjusting layers and one main central adjusting layer.

Fig. 9 is a schematic illustration of the longitudinal section of the SAE with
clarifying films on the optical facets with two optical fibers coupled to them, with one
active layer, two main adjusting layers and two identical leak-in layers located on each

side of the active layer.
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Fig. 8 is a schematic illustration of the |ongitudinal

section of the proposed asymetric Laser with

reflective coatings on the optical facets, with two

active layers, 30 two main adjusting |ayers and one

main central adjusting layer. Fig. 9 is a schematic
illustration of the |ongitudinal section of the SAE

with clarifying films on the Zptical facets with two

optical fibers coupled to them w th one active

: ayer Figt W0 isea rscb.eihatﬁcfj lllngtrétamedifsth_a(rjldnginirir?dGéttio@]abf the SOA with
eak- | a ocat e n, ea side of the active, .

G Ben ol ealed 4630 Cabl RRRninemRe Leset il elpSiugepoatings on
ltrfengpttcgdfamais Sr&ttheOSAEfwﬁH‘lelaﬂ@I?gVﬁhfnb dnnmep@mdelnﬂahyts made of the
ocated o e maste

P ST E B P 078 oty B e AFarm e bt ahcspe entica

Isiakin yarsi Ibg4teg)of ehdrssioe of the aame lapdr. f acet s, nmade of

the sanme symetric HS with one active Iayer, two main
adjusting layers and two identical 5 leak-in layers

| ocated on each shé¢ltailéf Déstpipaat biMfrelete@EmbRIirméntsd
Description of Preferred Enbodi mnents Hereinafter the
invention is explained by the description of concrete
enmbodHersMiddter e invénfion & @(pﬁﬂﬁeﬁ‘ﬁbﬂ etdescripioh @S@&ncrete embodiments

drawi ngs. The exa les o nts of
P T oat &F 1HAE 0SB BDs, L% Gven TraHISS €riEs eqppdiments of
ﬁféSHISELeIsbe sa\aldnatsd)A taye 0t teé BAly onéeahd 28éured e avallablllty of other

dlng t wavel e ran t.he features

(aieatons dnp iding AR Fnowh wevalRaln raoher e b aies af Mihich are reflected
EhQFi@Tsdﬂnﬂﬂ tﬁ@dléthﬁtl@ﬂmsaadﬁord'ﬁﬁgitoﬁh@@I@ﬁrﬁd heterostructure 1

(see ve layer 2, on each 15

contal ns one |
(3 Thdmmrbaed berasiuciee T Gsedia B Rntpie Geracive layer 2, on each

gielk € htch the 16d)einl regibnd B el RBR adjadtht 4ro PR I&ﬁ&h reglons 3 and 4
ext er nal [(;pel ative to the active |ayer 2) sid

PR eRER £rigiNal Fpkative 10 g PdivRdaeT 2 d) Ctyﬁtreflemlge Iayers 5 and 6 were

s@htatl The réf@)tﬁ\fe @yéﬁGh@(b%b!é@ SMtHeh&ids |od@ne°§ut§s|ﬂ@te 7 of the n-type
éubst [ate of th %‘Pﬁa‘? GaAs. The leak-in re

AaS4T 'é%\é?‘?kdﬁrfﬁﬁ'f’% 3PNaEANRINS 19ge | YR aci 'ﬁa '9yer 8 and 9

adlhese s tHeQadtlt?@Ia@éi 2 bR dadly OF it?siB8, erhlbnelof ichsfirihdiRyers 10 and 11
rs 10 and 11 20 adj acent

each one of confining. |aye
PRI ?%P@Fveiyotot“i‘ﬁe"\%ﬁ] ?f}/ lusiing daveryy8 payg &r %”Cée%ﬁﬁ‘cpf@ of dgai-in layers

¢26Rd qeeaoﬁﬁcehfs@spéawéws&ﬁe adjgstigdayets adla%@eﬂt The active layer 2 is
respectively to the ad ustlngla yers 10 and . The

made vef |réiﬂé\s pithsa thiglgeessf off RARRs 1w tThea lashl wave@ggtbrf in such a
IQeth%%trQ&hr Ced AP RS 9B& Y, efmtﬁafnnao%%ﬂgala ers 8 a d gtr?arc]igthe same

het erostructure 1s equal to 980 nm |n a
thiokaesses cAR@4nhand weee grawe of Gairek hhesswdiniod I@/eowcamamm had the

re wn,. of i, 0l er s .
he” fgmggﬁtéoncsocr’mo%iagl AggP : A’Ip“log%gg‘%gg]fﬁs andg{J #1 e feaicin
Isyére 1ehargkreBae theafante ibknesstsaf M&Hkmiafmd wery egrréwdaf Ara dgGao g1AS.

he same t hi %kness m and

Bty Tethaus SRR 5 o B eRIRc e sPus S & e Sarfé WhpBions and

PRReesEesd THE fiMP stbRlyaxens o Wie §amﬁ:kﬁ@§HJ%$|(§50H§n adjacent to
and thicknesses. The first sublayers 14, 15 with

qaifesRARAIRY IsRkan BYRTSWPECEIN Y Al reshbiibe ﬁ@mpeakon glose to the
écﬁﬁ(&{sﬁloﬂ’%‘ ?negfegk‘% Rl AR s8HAYers 1B 1 £ AR SthickRAEs of 0.6 um

cl ose
were grown of AI025Ga075As Let us note that hereinafter to each composition of

semiconductor layers for a fixed emission wavelength there is a certain corresponding
refractive index. When growing the HS 1, the active layer 2 and the main adjusting
layers 8 and 9 were not doped, the confining layers 10 (of the p-type) and 11 (of the n-
type) were doped with the known impurities to 6:10"” ¢cm™ and 3-10" cm™ respectively,
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30 conposition of the leak-in |ayer; the second

subl ayers 16, 17 with a thickness of 0.6 m were grown

of Al 0.25Ga0. 75As. Let us note that hereinafter to

each conposition of sem conductor layers for a fixed

em ssi on wavel ength there is a certain correspondi ng

refractive i ndex. Wien growing the HS 1, the active

| ayer 2 and the main adjustingS |ayers 8 and 9 were

not doped, the confining |layers 10 (of the p-type) and

lrib leak-irt lagens 125 18 \apd the\Birse sulsipyets Wi t 16 dihtee keftastive layers 5 and 6 of
urities,t 017 cm 3. and 3.1017 ¢ 17 .3

WL Bees aary e i e e Spachulwets, dokedi B 119", gar, e the second

Bubblayers ub) az/ of the TdflectiGe laersiteanceb bethei pAgpé ayietise B-typadespectively

6 of , th -1vpe _and the n-type respectively were

&’85%80388%?.&1 7°8m'3, and the second subl ayers 15, 17

of t h&he ehbssrt ¢onepdsitipas and trackhebseaf oftthe HS- 1 Jayersantdvitiée at current

B BERREENAE e T ek rechBiet palics, i oo to rw o

Proo000&E dnato. Mﬂ%kpedﬂ@dﬂﬁl TheeresQfting .amn Hifié4tish ianke é@tlve layer at a
ed valbues _of the ratios neff to nlIN

KA/ cn I of
SUETB G005 b DIGYER” MES FebeT Vel CamiEFoauale Shguergence o, in he

a@ﬂﬂbélfdlér@tét%rbun@nt dehsif b ’V@kA/@Me wa% o (h&’éfn%ﬁé‘rt FWHM).
densi t A cn?” wa The cal cul at ed

ang| eTg‘P f@llov@@@m@dlmfnt af tFﬁéHS\ﬂeﬁrtfer@mfrqm Ao abeveaone that in this
@H{b'(\)/’glmengmhtcknégseégf K 16 ngﬁln‘"@ nr@ 19 mefse\%g%%fllﬁgﬁtlcal and equal to

he followng e
diSfirarladhif case thecsaltabed alest dfdhe ra’uos hirdo na@boutrend densities of 0.3

h b I -l
BB TR SRR B BRI USRI 4 e resate
emptfidatior at aaduu:reet dénsithof 0t kAVsmAefas 100 ohiN. The catcukated angle of

AERRIENbE B Pine vyl Blet et & gL ns S, Wk o yas 0.0°
anpl i ﬂ'heédllbw'rmga&mlaodmemteﬂﬁheﬂblﬁﬁ (syeetﬂg Q@) differdCMEmvins embodiment

10. 0. cm /. The .calc Iaeda of 5d| ence, O i
Setism e i o L PR B fis gyt Y56 BER T IS 2 and 13
was: §ro@n of A o{GH ol s, agd ntdd theki Ieﬁﬁln re@oh hegétberdwiftsth@ main adjusting
Elygrge récgb,:c tgy%lr-_qeugﬂhgr%oq El%ﬁg?ayleﬁsd#ﬂggé éﬂ%v%gge tl{:igge[degddltlonally that
Wweakmiate Io&@#\s aha Iecraﬂed dlén e:]aehf eidgrkocbm adtive layer between the confining
0.0GaO9 ipnto. the ak-in reqgiqn,. t er
o Thar o FCepRi® et 1235910 6 dgined iy A5 jo the tow
a@ljtemtofmg ith &)eE‘layer]s& 2ard ahd 5 kad rdduoeldiorahic and thermal resistances
i tional. I%/ @ q t//vere made of GaAs and | ocated on
%’é ROBPI§ESIYE MefrBanicd! sUBS8yer bet ween the confi ni ng
| ayer $hé&>llawmgle1nwmdnérhe>f treakSiN(skayey. 3) Hitfepattirdm thel B@bodiment

Fg}?&%‘ggﬁ’ﬁiggfﬁ%{jmgﬁg é lﬁ t,lrgg\}c b%cﬁrﬁleﬁiltaﬁgﬁlglwﬁﬁ of the leak-in

la§&isSTRBRES3 wWilE réSPERIRHE D 6L BMaaNDd #ldr A8 IBickneEB &f the main
fgl | ow ng enbodi nent o\%%tﬁhe PIL—IS 1 (segMFl g. 3) differed

peligstinoh ayenifoaraseA06 B sitdfelte iggRRAdMeitedle it diS In the calculated
|'r:1'a8mu]]dels'?>f m%aftatlbé‘ntyl% ﬁ.N%JEquéﬁT%Esﬁ@seoft@BW ‘RJ‘kA/cm were

eak-in aers wer e respectlvey

geqhvgly,ﬂ] 0QQ Qf'h"eo 99}9% ﬁ@@ée%ﬂt'rﬂlﬁinﬁi’épﬁ'onaﬁij%@ﬂ% densny of 0.3
kYRR wWhs\RS2 @26 THE cla:Q:DIaHH §ng¢é‘%@giv€%'éhcé’@¢‘irhﬁwe"@'rtn&é‘%lane at a

calculated mm nltu‘,des of the ratios neff to nIN at
eurrand density 96110 KAEMWas. 81k A/ cn2 and 10 kA/ cn2 were

The following embodiment of the HS 1 (see Fig. 4) differed from the above in that
in this embodiment two identical active layers 2 were formed, the main central adjusting

layer 20 of GaAs with a thickness of 0.012 um located between the active layers was
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respectively 1.00004 and 0.99984. The resulting
anplification at a current density of 0.3 30 kA/cnR
was 10.2 cm 1. The cal cul ated, angle of divergence 6-L
in the vertical plane at a current density of 10
kA/cn2 was 8.1. The follow ng enbodi nent of the HS 1
(see Fig. 4) differed fromthe above in that in this
enbodi ment two identical activ® |ayers 2 were forned
the main central adjusting |ayer 20 of GaAs with a

infoa k&Rt Sanaf the. BibRnesy bt ﬁndnbeajwe@ taE@r 8GL43/©.03 um. For this
was 26 introduced, and the thickness of the

ﬁm%ﬂdlg}ﬁnag{ hﬁdﬁ 39@; c@c%gtgd(yab@s of thegiaties, ey to niy at current densities
Mo kAR &Hd b &AM wehe résplstilleft ¢ doved léﬂ& @égédﬁe Tr?g resulting

ratios neff to nIN at current densities
amplifagtinvat gocuirant deastyerft§-9 d¥em”, wan 82 arﬁd tﬁh@@g@mated angle of

Eh@@fﬁ@@ bt | |rﬂﬁe venfelau Jlérfeaét'ag%hn%h 8 ursz{/ bﬁm kﬁé/%ﬁhs k»{a\s 580f

d| ver @bﬁc@“@Wlngn emt@dmrttu ehl thp| &ife btdlﬁef@dr rfr@ﬁ‘t the embodiment
tﬁéﬁg &r‘l‘:ge#‘téé kil SinGhat: in 1A Jn%ddﬂ%ﬁl%gmﬁ'cgﬁt% adjusting

romthe enbodi nent
Jaybe%cwqu/ofgweébmt (eathi wittFa thickfessofth@@5 ium) stitilayers of the n-type

S B e G ReRe B A GRS, 208 BTG cpeegugtiaps of 510"

o sThé aylelaysercn‘f thdre- typd yps plaaadi ohhke pldb)qjehe cefieetile layer of the p-
BEREEN Inerobialeh i &8ia bt 1 BRSO ¥niBe o ctyis efiecyplaver of the

—tygqomd/ms spbamﬁomemlﬁtgpesl de of the reflective |ayer
of th‘IJ' Boglg\{vhg gr}qog?ne%ltjbl YhRE 9|f31 t# dﬁé%Hefrgm tﬁn gmbodlment

t he SI Ciive ayer pl ace
aﬂ[émdtlealﬁjuﬂﬂeteraecélmﬁlgt he mat yabis ehftedinodritdive legk-in Iayers 12 and 13

\ngﬁegd W|t %e %F ec {'néagl Ea{néﬂh%ﬂ'e%% r}ﬁ t %T%qulﬁ re‘;‘fn active index) as

esen
mmmﬂ\lflmegﬂa)teheg laed K Oj namayemfsﬁxl&_@Gad%dAi&ndlﬁe vefleetivedldgers 5 and 6

Pbul P AR S5 PGP i o o et 8 e s, as

oampangd vith tAb Rra8dsalorzd Asontained bhiesseehlbei sfdayery eicwever, it was
%%gcﬁtgé%ﬂ_ é@%&r%ﬁ?@aﬁ%%f)ﬂg tigsreglggp oS! tg@rmal resistances and
canpsside wiechartites sfreesgisous ones, contai ned a | esser

nunber, of | a h ver har,acteri ze

e Tn@ hrapaeil Bassl YBTHe Fion by WES maBE AT e SFin@embodiment of
t‘rﬁSSya'tlmmeSISah gresefted dmpiged sTo mermmbmateﬂad)f teé nagseand the contact

L Fig
8 57 R P Do rmen b ane greslmnitt Todtr oo, L db Fgures) the
metdflizgtiorl layérs {rioe sBoMas e &teeF‘z;um‘s) tleee appligde Thaderigtie of the optical

contact | ayer of the - e f or med 0Si .
ESQBAR bes 4o (Bl 2oLt 8 tRivlaives S AT the reflective

LSRRGS 30 BRI rdfl@ctﬁcfﬁﬁcd@ffﬁ:‘lb’n%bes)b@étﬁe@m| & ed% Jr’meRz = 5% were
l ength_of the optical 25 resonator Lres was ch

é@ﬁ]lgp {The 2i0re raiontoof ReTentdlaye fad aq;@@eé,saggtnpqﬁé(mth of 10 um. The
E&kl ?@B't?‘ﬁ%sh&@%h@ﬂtsde”h%lt@ﬂﬁv%g mtﬁcﬁeférﬁcﬁwb‘?ﬂ‘ferentlal efficiency ng

coefficients respectivel % and = 5% wer ¢
wpplabedt 88%he At el |V|§ble§éé|°c¥ﬁ§hf6ﬁh@@|r°#é'ﬁﬁt TUPdW Z(Qalﬂ“/&mrre@& resulting

i Oét@Ql Wé% ral thdh &k O,'JQ'% 598 leak this case
SPIREA ! Decled ey 0 ) 2459, 1Y 3081 ok o i i
vhrfedgframOf & 1@[51’ |w;mdnpgovmied the single-mode (in the vertical plane) operation
of the Laser 30 in the range from 0.35 kA/cm? to 20 kA/cm®. The known calculated
confinement factor I defining a share of laser emission propagating in the active layer 2

at a current density of 10 kA/cm?was 3-10™. The calculated angle of divergence 6, in the
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was about 88% At all values of overthreshold current,

up to 20 kA/cn2, the resulting 30 anplification in the
active layer was nore than at jthr. The angle of |eak

cp in this case varied fromO to 1.65, which provided

the single-node (in the vertical plane) operation of

the Laser 30 in the range fromO0.35 kA/cn2 to 20

kA/ cn2. The known cal cul ated Zlbnfinenent factor r'

defining a share of |aser em ssion propagating in the
aetticaieplhmey decrdaset framc',U8°r @tta caresit dgnsify df00. BWKNdEnZ\)\m 6.0° (at 10

gé{}:m):ThEBs’ﬁz;ﬁ gg%?ﬁt grn lr qfvg ¥§t1 enctﬁialoghut optnca%?acet of the
Adpbloy iPthd véfickAbIane valict frof §.3tumQat BABCKEM? )TtBe8 0 pm (at 10

size ,of the emtting area at a level of 0.13 on th
W optical facet of the resonator in the vertlcal

pl aneTMérph%séa o_aée'i 36 (ged ﬁg; 8) was Wé/d@ Wth th@ uSe Qf me(eﬁ‘ﬁbodlment of

10 kA/ %o posed Laser (see Fig

H%@WW?‘HCH%1 @é%sea dt'hél%r%bﬁwfﬁéwhedﬁakmévw m%e%r\du 1:3 as well as

H% ﬂirsprs@ﬁI@VérngI Enc’f '1@ of&he'r@flé’%h@ ha)Ieh@ 5l %a\%er'enmbaé! %ﬁl the a low
as wel e first | ayers 14 and

pﬁréentwﬂ%@ﬁ Hp@sq%)y@i’ssa’@ ofe‘\'we%oeméesnp@twetyh@ this| Qme the auxiliary
aaf uggrcq lagérsAil.B I ﬁﬁe@sfﬁage %Eé%A@Wt] q,ué‘f fpmlcgﬁ%gs%‘?ﬁsn pm. This

resp IS case the auxi justing
esperlisnerg Ofaﬁhé Lasern ¥l kadhinereassd cﬁmsnw powescans reliability of operation.

t hi ck ' ' t :
30 had ¢ hepoace oSt (PhED. HPaeERRee RnE Lsp Py ociment o
teeasymnoetric HEht prasepted dl FigaSein vatch é@deaﬂi-ig. laygyrs idsind 13, identical

t ri.c.
,gsgo‘in%gr et,éght d%?c?n%se%h%sp%ﬁ@eﬂj@% taﬁ Ide’énﬁ- I§)ZXtﬁ'%;{:;%}enrgstf’%|cknesses
P treen chalrB adjudtimg iayafs 8|and09rq3¢m’e$hcﬁm cuttaiat dérisiti ros B8 kA/cm? was
respectively of 0,5 and.7.0 m B osin hj cknesses
BFVBYRG AP PRt RGP o6 fPidRgon i e aifhel plafie o Tt decreased
o B8t ( ansirrelt @dnsfly 3f 8.A/REMYAS 7 15 (R kA¥RE). anttBen increased to
cal cul ated angl e of divergence el in the vertical

§|1ar€@t H kMers): 17 s easeetie Sizeoph the smiting areaut @rlevel of 0.13) on the
88 G{é}ﬁ{ bptic gf faQet?bé'ﬂfé Fé%%%itgpwﬁhé né@?:aleblzh@ STt u?cfr‘é*a%fa%m 4.6 um to

rease I'n this case
gi2ziem @hd temn measedgoﬁmaem(at a level of 0.13) on the
out pu the,vertical

t] | .t

o1 e Tae MiloR e ¢firdimeht Srifs haSEot dlreted st g vBn ghat n this
dambodiasnt éﬁefaleﬁk-ﬂwdlaiyerEOI 2Tared iz)WIeCBM_nlage avithahe B’Blﬂb dopoBition as the
L r 30 differe rom I n that | .hi .
GBS, BS54 aeapt Al s Grasmhs. 180 ibfstifi yerg 16 (without
Ehlﬂaﬁaﬁpiv@@Wp?&AF% Angg@s% ;%EA';MQBfﬂ'bndlﬁgenl a%/'eles_]a%eami as compared
1 n ) 0 . . . ec ayers
it 4R b Bhed SBIAER &) S6seT BumHRSTIVRT B HE . Sbas.
Th| S Thbpcipoesd Laéertsbe(séfasgr 83Was amde withahe dse vi thb enti®diment of

He"38tRa 0 175, 1cOBANEED: Pio % St bG8 e ¥R Blers 2 were
maﬂb hee bmmfthédw&her@dcmm adjustindhiayarsg0rwith ra thiddBeds of 0.012

t ed t ' .

Paca el L tsod et b el TN UnBH bl ot v
adiudsd tda 2k axem220 with a thi ckness of 0.012 gm was

{.O Ih?ggﬁa? :jglg{w:?rlfgzﬁ%gg %rg{e?? of Lgshe(? ?!T)agi?fcrare%ofrgrln1 ethe above in that the

main central adjusting layer 20 consisted of two sublayers of the p-type and the n-type,
each with a thickness of 0.005 um, doped respectively with carbon and silicon with equal
concentrations of current carriers of 510" cm™. In operation of the Laser 30 such

sublayers provided the tunnel passage of current from one active layer to another, and at
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reduced to 0.25 kA/cn2. 30 The foll ow ng enbodi nent

of the Laser 30 differed fromthe above in that the

mai n central adjusting |layer 20 consisted of two

subl ayers of the p-type and the n-type, each with a

t hi ckness of 0.005 gm doped respectively with carbon

and silicon wth equal concentrations of current

carriers of 5.1019 cn'3. In opdration of the Laser 30

such subl ayers provided the tunnel passage of current

fheo raroeeclaEnt,vbutl agmroximatedy) cit Ithe , daubtbdabpRidd Vdiage adBtput power

a%Qctj by@”ﬁ%@ﬁ%ﬁ | rmt ely at the doubl ed appli ed

age i ncreased by the power of two.
The p T bg eaEbsSAS AR 4@Sesédalalso |h rthé im)ﬁ%svmdéﬁdeménba&s of the

b el 1 SABBHRTRT R, B 7 e B o

metrh:dobfofs masufactartifgcdrapletety comqidezt witty theoembodiednbftthe Laser 30

bifSe PR IRER" P oo el WRLGTRE et LRRR Wt 18 hldiativing fims wit
eduat réfiection éodéﬂmgenm R an@@g@f 0104 wettel apmu@dnleftfdlwb@.eh ®f current the
9 val ues of

R d R2.
Sop R empB= P dlie ARt oee Byt rorRestiang thicknesses of
ihﬁyt&t}]erdet‘nim?d layers has w@naoaytth@mﬂean@h bbem&rq]@mssaSarﬁf R, was less
e. ru ur.e e we a rne 2
traF 8 S0 BBRO ek ¢ el PXCTaToR i thsuyd oRbskieser 1igiom’ and more
:g’:lms e&’:tﬁtiam of];adnuesm*f leak frometkie iacthig IG?erUcb tﬂi@le@ldfrf Félyérs (with a signal at
ensi esS O onditio

BrGRitLieeat1e HR iR et oFasdiag & uight dRmsite ord oan 0.3 kavam?

Tiey ahgle OMdaR @irsth@n@seathcreddt fidhpat ht DSAMVchOIPE Sﬁebt 10 kA/cm?.
in case of exceedi ngqga current density nore than 0.3

kg enbrancerpeeriitig|of the SAFaKO 10 kfkmS wass Bx1theréaged the angular

E M O aebnBrodinkMic Bk 8 74. 53 at 10 kA/cnR.  The
eénrancg a 'grrotlure 9?%t he SAE 40 at 10 kA/cnR was 8x10

n2, ahte fdiewlmggmbadiman ofjee tSéNEe4Qvé®ealf19r @)xumltlelt;ze SOA differed
t?orgxthg a%%v%)bphﬁef\ﬁldlho% S%ﬁB é CU{FF oﬁTISAE 2 8 pm, the

¢wnpd$e|om dhdl tiitkrebgessofrth@ 1S egayers dﬁsugneldrfem efnhs&Wn wavelength of
to 8 C OSlt S hi ck ses he
T beMhe bt § R S8l BB& ) Wb 8 BRI s 41"6ha 42 (or

\&ﬁi% Rmmda?s Wﬁblldemlcalrandrmuat o Q. h@%pma aicalf fibeed we@lcoupled: the
W t.h the n fllrrs41a
"R it 4L il S Rk o iy s Bt sl facgh o1 with the
dlarifgng filne e andupé edtput bgtical ﬂt;mnt44cfpt outplt 6fi doaissidi3 frborthe opposite
i ut, of S rough in tic fac
SftBH raf FWEPHB AR 420 The 3R o7 Bl ienbE i sitt apertures o
the lBXE 44@ éqlral @bIt1PK10 %fnze/mrslsh @anfor@ny ]tcm?a tﬂQFhIfSHEfés of the known

tical et 31 with the clarifyin ilm42. The
e hers, e are DS B,aauple’tbF ThRL oPltH! fibp kapd the output
cﬂdﬁcaqﬁtaér 40 td @prel Qpftidhal iBEeRs 137 wwrmftﬁé raotrys;mddthgt B&atm s 41 and 42
qar[%ert ures of the known 25 ch fibers, whic

Sl gk Tmaciols Gasias nirribe AL £0. 0Tt SRPOMER) SHBSEAE 40 can be
dsbehw?] [High e@fnidrﬁaldas‘ ipB@er %ﬂl%f@?%p%ﬁl | s‘vaichéacs;st&amvavelength
wth the cor ndi ng coatin ire
vt Sraders AP FOmORCE Y BkE: 4 et a0vaRBES i equced noise
detertiviedSAHo#Qossr8 ddénput emission in its input into the SAE 40. The noise factor
in this case can be comparable with that of fiber and Raman amplifiers. The near-square
form of the region of propagation of amplified emission of 100 um? makes the SAE 40
practically insensitive to polarization of an input signal. A small-signal amplification of a
signal in such a SAE 40 more than 35 dB can be obtained, and the amplified power of
emission without its saturation can reach 1 W and more. An advantage of the SAE 40 is
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used with high efficiency as power anplifiers, optical

swi tches, optical wavel ength converters in nodern

fi ber conmunication links. Its main advantage is

reduced noi se 30 determ ned by | ow | osses of input

emssion in its input into the SAE 40. The noise

factor in this case can be conparable with that of

fiber and Raman anplifiers. THE near- square form of

the region of propagation of anplified em ssion of 100

porthiteits bhipuSARBPHd emsibnds Ipracticallyesysnmetvie dnd has a low angular
r on of an input signal. A small-signal

ng'aqe 5§ét?m|ﬁs;8¥| a signal in such a SAE 40 nore than

35 dBTbariolhmungbmbnekmenarw théd SAETEDI dseedinpibiees OAf differed from the

em SSiQn W t saturation can rea 1 Wand, .

B h Mot ARyt Sress SR SGer Bl How asiagcs ingiined to the
OaMit) Udf taawméale‘dcarats& aiglé Sf M° aThik Gads| Ma@é’m"ﬁﬂsfslb% fNekduce the
has a | ow a H%R?I vergence of eniLssion.

fRAIrBMeRS tadie reflectqnecogicients Bsaad iR atpﬁ@xg@&ely by an order

: df,ﬁé@ﬁ.ﬁ@ef(n@mnbb)e above in that the introduced nesa

strlp i on rrent flow was nade inclined to the
5 caV| ?qur%g %‘% 40,¥s8d,alsp '%tth%\ns%dfaé pade onTmeSbams of the

Bmﬁomt bt theossibpresémed aslpRe 2t |Tfﬁ‘e rsmamm SFEHI SrribBdiEt and the
val ue of reflection coefficients

RSH108KS st BARLTRStunRg wmﬂﬁte'yo@"aﬁa% wmjthe( ambegimeal of the Laser 30

aﬂéeeméemosr@d6%eﬁpthu§@dhalcre@védwfdcl@@. o'i% W8S {RALarMing films with
t he basi s enbodi nent of presented 1n

ﬁntgal r%f'ecmcmt@&ms Bf afthRe Ofe%b%uwmﬁ@palrﬂﬂi the 10

et hodh@fpréao%eam A0 WeldNGIs6 GMhEISDA vk RaHERH el Basis of the
t he enbodi nent of the Laser 30 presented in Fig. 6,

gReedierhf e HRel cPresented fiackes 3opnd h‘?—?”l%etf'yt gaincided with the

érh%dilfrﬁéhﬂgf tfné |LE§erWSd b}es@fqa@hn Ei gf ¥ e&&;é&ﬁh&%ftﬁé eieSVéoSfacets of the
01% were a proposed SAE

[i5c4i e sriying BT oRn asahERiEctRn ERETBARERoPNd s of 0.01% were
gﬁﬁ},@gl ment of the HS 1 presented in Fig. 3 and
onpletely coincided with the 15 enbodi nent of th

Laser'”% PRRIROSEHIAE 4R ysed. also i the SIOA Mas Made (oo the basis of the

SﬂnS@d’ﬁ\@nf ¥fahe 18 ‘ihﬁ'eﬂﬁmtéd tinerigl ar 'afﬂ 'é’&ﬂnﬁlétbg‘sc%&ﬁed with the
equal reflection coefficients_ R’ and 1% wer e

eppedimgnt qfiibe hasgioerrespied i Tige® axcert that toree Jeaveghiacets of the
ABdehe Qlatn%gbﬁﬁl'ssﬁoh Miﬁ eq%b@ﬂ@cﬂ@rﬁ‘&oé?ﬁ0|ér{1§ 0H$04-% were applied.

presented ’in Fig. 4 and npl etely coincided w

20 e%fﬂﬁwwgﬁ“QW%’ﬁﬁﬁh%ﬁAEﬂ@s‘é@@@dﬁq iq the §0A8d|ffered from the
&%S@@Fnehhélt th%‘lafs@? 3§|vﬁﬁ‘1vﬁ\ﬁ> &ﬁﬁgt@ye@é with@h&urhel BSssage of current

clarif ns 41, equal reflection

il
fween \éwe@hp@y & r@le@h% vetqff@lea]ébpf tag clarifying fige Hdvdshef 0.01%.
embodi e BFop%EeJ 519) @%ezﬁ? Uﬁ%dco%p?@eé @l rtngﬁels%rgé fok SR emission

fromthe di nen Laser two active

mage s the H}setrﬁ%é) antisaily| coyal@ga/gt@ the Sﬁﬁ ﬁ%nﬁhe lase(8@@nd the SAE 40

r@erﬁheé”vythbiher @éel %ﬂﬂé’@arﬁ@eérﬁbé‘dlrﬁgﬁtsofofhet ns Flo%'é.brfﬁébngoove and
1% proposed SOA (see Fig.

i@?"@@ﬁ?ﬂ)’l @fé%ef&ed"rﬂ‘sflér sEUﬁ é—ésfo3 ﬁ(ﬁiﬁ‘f'd%sn‘ﬂé% ithsh abenggembodiment
?c}gﬁéﬁg%@iﬁ%s%ﬁe@m 'F¢99lI 5 YTROWRkiRelion &Mineh6aBARD 48m HeeLaser 30
consists in the clarifying fllms 41 42 with equal reflection coefficients of 0.01% applied to
the cleaved facets 31. The stripe regions of current flow of the Laser 30 and the SAE 40
are made with the same width of 8 um. The exit aperture of the Laser 30 and the
entrance aperture of the SAE 40 are identical and equal to 8.0 x 8.0 pm? and the
calculated angles of divergence 6. in the vertical plane at a current density of 10 kA/cm?

are 6.0°. The output power of the Laser 30 in the single-spatial-mode operation for two
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are made with the use of the same enbodi nent of the HS

1 described above and schematically presented in Fig.

1. The Laser 30 coincides with the above enbodi nent
schematically presented in Fig. 5. The distinction of

the SAE 40 fromthe Laser 30 30 consists in the

clarifying filnms 41, 42 with gﬁgal reflection

coefficients of 0.01% applied the cl eaved facets

31. The stripe regions of current flow of the Laser 30
tadsvense iSdiEesi® 0.4V Tredargsi drid édual satpet apettiube of th8 niaster Laser 30

TRE oY .80 AL e PR g S VRS Lgoer 20 an

1he8SAE P, oraonk tongitudired! opticl adisavith £ shotestidiseirge edvésh them with

L ke vertical .plane at .a curre ensi of 10 .

KR 4BEliek 3o B RRs orRlitSiort abieh 3rowAL € Susiigtypoyer source
vhieigis-qnglitg sinplatrhade amdﬁ'ngjealeqnem lédser eiigsioh) 30

transverse indices is 0.5 W The |arge and equa

out put aperture of the master Laser 30 and entrance
aperture of the SAE 40 malstribtapphsabilly e to align the

master Laser 30 and the SAE 40 on one | ongitudi na

optical axis with a shortest distance between them

WI t h Tlsemfetemsanmbtuaés:unreaasedamd cPéENthﬁ%@ﬁn&fnd@éfbﬁﬁﬂébﬂon emission
ower, source

RGre Al e ORRGTE Hrgte SERUPCRHTPE STIPUY Fenelmesise semiconductor
eticab lam’phflérﬁdhstt éreahsétpm Iflbelblobtld )to?ﬁhﬁmlcatlon and data transmission

het erostruct yres useg reatlon

SIS it ble e BloFr 8o o Gor B 3h Sichina. systermn, igdevelopment
ofnmdtcageqituﬁsehs lademﬁl?JC?qurﬁé?Llfr%&(uérﬂ:yféio@gléﬂtI§sers and for
seni.con 0 nplifiers at are used in

PYpRIP9 BBlHC%a{?cﬂﬂqﬁh’eE%‘ﬂ’P Fr$AY BSE'S: t ransni ssi on

systens, in optical superhigh-speed conputing and

switching systens, in devel opnent of nedical

equi prent, | aser industrial equipnent,

frequency-doubl ed | asers, and for punping solid-state

and fiber anplifiers and | asers. TRANSLATOR S
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famliar wth the Russian and English |anguages and
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6/3, bl.1, Tr ansl ation Bureau of "Biblio-d obus
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1. The heterostructure based on sem conduct or

conpounds, characterizing by 5 the ratio of the

effective refractive index neff of the heterostructure

to the refractive index nlIN of the |eak-in |ayer,

nanmely - the ratio of neff to nINis determined within

the range from one plus delta to one m nus delta,

where delta is determ ned by &@lmagnitude much |esser

than one, the said heterostructure containing at |east

one active layer, at least two reflective |ayers, at

| east ﬁg,\%]e on each side of the active |layer, the

said re ,ectlve | ayers 10 forned at | east of one

subl ayer and having refractive indices | esser than the

effec n of .t

hetergsrﬁ%g Eerrégﬁ{]#]\é?%glg cﬁ%r? g?rgéctopﬁ%cit%%on&%qﬂngf nfRgacterizing by
theanaip af thet effestiveerafrastiveninddend; @f khei hietenaglrmwdeao e ebfractive index

B Y B, B4l B B B o R PR BRLIARR s range rom
beaplusodelzn® snaleninds tibiea, vgiadrd cmutanyejekeawed lb)h@ ®agtitude much
nre

bei
57 hen B 67 s g s susES boflaRingial Tkl bl At Jotsat east two
aaﬂeetNeaayery eatilgudeas ohd\omBacitsias bfthieRgtiva lay&ratle sald refB&ive layers

th dle h
obRed b ieast oh PnishBBrer e Pedn aieHlp kEfted desses (e efiective
Eéﬂrbbmeelindew Mt €OfT the salﬂ hmét@strlh‘tﬂur%altlde |s@ﬁd<hbférc5$ﬁ@|b@1?e containing
n ddi ti onall%élntro

kemoP iy bsPeadit BB wolnipeyes Bt s dgive layer and 2
b(ﬁeéstoo?]mhg ?&Tl%cﬂxfe layer, mkﬂaayl@amarelg\;l&fnna@dtw &t Ileﬁa%e&n BAe side of the
an he ndex . nl of

C
faéikaci'\‘]e I'agﬁér t ‘?‘1&3@ \teﬂﬁ "hé?gé%lt?f"nﬂn ?th'e%ﬂeorlet §h%l§P'Fja'8@k in region
hOIu?ing mafa@{ ﬁl@é le‘aE-(ljd Ryer havm@m tféfra@ﬂvd |h6eﬁlt$|ﬁ@ﬁd tc@nsnstlng at least of
sur e o e said, main usti ni er ere is
G SRR oo et M Ha B PP e R oo caaining layer
(cdmtstm@et reef;ur @‘Cdrievs&lbldydex wh d hei aaiistonpé @aladdaaks'hlr@@lon the main
eterostruct%{e as, incla

aitistn Sy 't RRCHRarRUE TfoleRth donmigimoos! T6gRt cbane SuREver and having
atabas f@n‘ orfeeéffltstwbrayéksd@eerf@aﬁwigdéw hé |ds8Gh&Rfe@fractive index ny of

urre term hin th range of magnitudes

Po’%ﬂ' yg" g4 gTﬂ%a?F‘é‘Eé‘f' Aeulty ByrEacgsto B?uﬁ%’dact"’e layer,
wmleCd)rﬂtH@ dppabmé @urnaobhﬂ tisb 4ld hﬁnﬁ?é@]&&ﬁdgqby)ér&her%qm@ §hﬁd confining
at | east t S ve |l ayers a d between themth

B B9 12Ehte et e HRaT e ATl e Py fin aclusting

lagerd ocat ed consisting at |east of one sublayer and
dex. no | ess than the

havi n 611 30 refractive |

ref r et TR PFRERSUEHIS % detiied incHiRim § WhgfeR iRihe rangerpfeoerating
OREREOHE TG SR, @Sn f@ddréshg Wit IndicBsihg WORERY I8 dbferhid@d within the
sai d |eak-in region an auxiliary adjusting |ayer

réﬁ?%@%’ﬁ'ﬁg?'wd?ﬁgo%T’Pb&s 89 the said confining | ayer is

I Nt r ogluties hetekdbtrus el aQLB@flhé@rrY cftfth U’Stvdhﬁgalrh QN@rsaidSheterostructure
forned at | east of one su er and havi

FaBf3inR A1 (REST HiReRAIH AR Y Ff?a%”q Ik?ét"Yer?PrtQE'i“l W@ 39ctfioRalht introduced

h&ia ceatrdl éd}@étmg ﬂa)}eﬁi)@rocﬁieﬂ co&glstl atlie@sth&TtMeOsibldyet Hh@ having a
ast .ope of the

a deflndl |m1w|éeren

Elipriiganex R teLRRBEIRdR O Bftaif ek aver

refr ammh\eenetérdﬂmonjrese defindd@ di@inr ewheéréd ih AL ¥ai@f lebillt region an
asuxmary ac?uslilngqayer adJacent to the surface of the said confining layer is introduced:;
the said auxiliary adjusting layer is formed at least of one sublayer and having a

refractive index no less than the refractive index of the said leak-in layer ny.
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6. The heterostructure as defined in claiml1 wherein

at least one said leak-in 5 layer of the said |eak-in
region has a refractive index identical with the

refractive index of the said confining layer. 7. The
heterostructure as defined in Caim1 wherein at |east

one of the sublayers of the said |eak-in layer of the

said |l eak-in region has a conp®sition identical or

close wth the conposition of the substrate on which

t he sai Ghdbéterazsuctuct as eefineddm olaim 1 ldheBein Bheast one of the sublayers

RECS B8] B 0o 51 A 548, o 16 S 28 e s

lemycem fyet. he cavities of which are parallel to each

other en them,g. central in adju

| ayer °i ;ﬁF g?g?rg%yeucg%ﬁﬁssﬁ&}\?ﬁd? C?Wn?mhﬁrqﬁ}éé@t'?iﬁ one said leak-in
typedf thel bbﬂy&ilsln(réglbh @ap atrgactas thdereddhtit¥AtHMNE reffddlide index of
fhe td,lnn? 5 gssage of current fromone said active

@f&“f 'BRGRE i n operation of the injection

em ssVohhésnetémetrudtBreQas déhiﬁed il €rinh AWHeASe lat RASIYHeSI B sublayers

B RIS AR o e Sht LR RPRES ko 3°Ek Shocitop it or close
whln the @mpwsiish opafetsmfstratbemrmﬁbnmme@éld Héf@o&ﬁjdﬁjr@% §ro@in.
t he eakatbn re

r eson t t |east p f
s Ehe Perpiisi e s SefrBRvE alyed whsian 40e 158k poitostructure
@@*ﬂém@fat tdaet vef $¢ atwe Ilawertherdéﬁ/in@@bf Wﬁlcﬁ(%ﬁ?é fpbﬁdll@ﬂtbseach other,

t ar
el YR a.canF e atus SRy eaies: sisios af wothin heavily
deperr suidieseof tHe sty andiiie hlhae ﬁ@ﬂldh?&hé%ﬂhel passage of current

ection, | ase dur| |ts operatiaon t resul ting
bf¥hiceisait 3 b L PPN e BECTvESTissien source.
suf fi glh Thé |ﬁjﬁ&tldﬁh@$€ﬂ'l mn;trrsmfg bﬁ%té}lsttdu&éfu&l flell as optical facets,
(R Oiye B! PR CeeRbrRior L IDICD dhiast Rart of the medium of

ﬂi\efslamﬁcﬁptbﬁl r@ﬁb’na%r rhhdd #Bedst of Sart ¥hthe &edkhe ré%?éd Qt Riast of part of the
e field of lasing threshold currents

AQaAYBF AT st o e e g Etiver BYR" oifEeglonsogHiaients fahe optical
fe@odter Réfledford adMRell \&ﬁetfdi‘n&%m&ﬂs leﬁnddﬁ*f dkﬂ@ﬁ%e@yofathe heterostructure
Ia&é;rnltude | esser than delta, ... The injection |ase

Se
ANOREY I 5UEY i Wak thak dereing ?%ﬁd tl%ctppelﬁaerociur|nas'ﬁqgperatlon the

kbﬂlﬂﬁ@@hﬁ)hﬁdﬂhbﬁ@t sniidson idtth® samf adieé fia fk@ﬁﬂsd‘ﬂ‘lélént for upholding the
determ ned fromthe range from about t o about

igsigg 4resiold rauahom B TR t3n98 9h MerRerfingI ureRls, Wherein the

swmétbsasngctaréwmta@é 8§ Hefittdduh @nfef C%@n:W@' I8, ail©MHel @b of n.to Ny in
ets, ohm c contacts, andaclarlfﬁ g filmon at

R SRt a5 PSSP CreaTBRS 1 Heleuineh witHe TR tAngRIoM one plus gamma

teroPRagials §amera, WH@reayaa{mé isedbfifgd 6y b%g@ftu&@le@iser than delta
sen1conductor I Nnj ectl on eﬁ1SSIOn source are at

part Bt the 'WJ%%{'IQ” Rs¢reds siefingd in &daim Sawhergin ﬂ'héhe f'eld of lasing

tAfdsh¥i@ curdiirthe Patbsadf n. L@,y Raeterffinddorh @hd %ﬁbb\ﬁ%m about 1.005
| ayer, while the reflectlon coefficient of the said

tel PP?Q/?% filmon said optical facet as well as

CONMPOEf, tTHINSe ARG NACEIF "GR pREIRY ete'?ﬁerﬂadd%ﬁﬁmg a heterostructure as
heterostructure | ayers i s chosen in such way t hat

WS, a8l a5t e FPgaslapATE 3 GHENDE T o9 3t laset e eptical facet, i

wHicH henes ediumg tof MRopataBon tohrtAe! dhepitied RENIYEION @f rs%f&ggelﬂfconductor
the operating currents is |lesser than the val ue of

'wsgtmf?rwas'a pyree @ pidraPRR g Mg ledfsinggpignogkleast Ragt of the active
ISR eanEURESH part of the reflective layer, while the reflection coefficient of the said

clarifying film on said optical facet as well as compositions and thicknesses of the said

heterostructure layers is chosen in such a way that the value of resulting amplification of
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anplifying elenent to self-excitation, wh er ei n

the said heterostructure made as defined in any of

Clainms 1...8. 5 12. The sem conductor anplifying

el ement as defined in Claim1ll wherein the said

| eak-in layer of the said |eak-in region has a

t hi ckness approxi mately equal to the w dth of the

i ntroduced stripe region of cirent flow 13. The

sem conductor anplifying elenent as defined in Claim
emisstoerinitive sdid acBed laysrtth'rqmghomghe)whofe range eﬁmefdpe‘rating currents is

%gggr th Hen\?aqlueI & E&tl r@%’ﬂnbh’@% |on|.Erén Ih%%'ﬁ %feg?tmg semlconductor

appropr | a
ampllﬁyhgle@nemeueelf-emtatimf i ned wih & aii m 1hevdwid Béterdstrcture made

?ngf?ﬂedqn%ﬁggf?% czf\I facets with the said clarifying

e| ng optically coupled with
t he opﬂl Elaé sémhmnductdrSamiﬂifgingezlémemchscdéfrnedph imah 11 wherein the

I r r|S|n 0 JcaIJ u nmast er
gé'(ﬁarl%’:ge'J @flaf?{ (NS 57 gs?%h'n rﬁg'o c%hﬁ%&'?%? a%‘?FB?" i gaual to the
wictbhwehﬁe\rwt&rdeced Sthpe ssygiah ofmmentoffodict or anpl i fyi ng

o TR, PSRl TRl e S e i 1Pumaren e

&idistnprreg&mrcﬁflomrrtehEﬂMI shaderirsdiedd sOtheCeavty of EHeUbptical facet at an
as an injection laser. 17. The

L, SSLon .nade
g%h%@%??&ﬂ%t&?pggptl cal anplifier as defined in Caim1l5
wher eil4 Tihee serdRondyctart aroplifying efenmerd esadefided iim €himn11 wherein the
duct or

P i S e 35 VOB USSP PRl e e heing optaty
a':mjpmd\ivmmhlemcalabelrst he sai d sem conductor anplifying
o e S e R AT S SnS IS coupiea master
$riryeat inpetmem&sion3@nd 3emiconductor amplifying element wherein the said
semiconductor amplifying element made as defined in any of Claims 11...14.

16. The semiconductor optical amplifier as defined in Claim 15 wherein the said
master source of input emission made as an injection laser.

17. The semiconductor optical amplifier as defined in Claim 15 wherein the
injection laser made as defined in Claim 9.

18. The semiconductor optical amplifier as defined in Claim 16 or Claim 17
wherein the said injection laser and the said semiconductor amplifying element made of
the same heterostructure and the optical coupling made in the immediate contact

between them.



