N

N

S°'Q; 2bbBM AMi2 # M/ * b+ /2 G b2 b, 7 C
2KBiiBM; H b2 biQ o*alGhb

aitT? M2 * Hp2x- PH2Fb M/ ai2T M2MFQ-. MB2H .(

"ji2-JX " ?2°'Bx-*V'BH S ® Mi?Q2M- 1B+ hQm MBQ- *

H2t2B " > MQp- - mBH?2K HKmM2 m-2i H>

hQ +Bi2 i?Bb p2 ' bBQM,

aidT? M2 * Hp2x- PH2Fb M/  ai2T M2MFQ- . MB2H .Q x@h?QK b- h?Q
S'Q;2bb BM AMi2 # M/ * b+ /2G b2'b, 7°QK 2/;2 2KBiiBM; H b2 b iQ o*
*QM72°2M+2 QM h> MbT “2Mi PTiB+ H L2irQ Fb UA*hPLV- CmH kyky- "
hPL8RRN3XkykyXNkyjkd9 X ?2 H@ykNNedR9

> G A/, 2 H@ykNNedR?9
?21iTb,ff?2 HXH bX7 f? H@ykNNedR?9
am#KBii2/ QM N LQp kyky

> G Bb KmHiB@/Bb+BTHBM v GOT24WB p2 Dmbp2 "i2 THm B/BbBIBTHBN
"+?Bp2 7Q i?72 /2TQbBi M/ /Bbb2KIBEBMBR MNQ@T™+B2® " H /BzmbBQM /2 /
2MiB}+ "2b2 "+?2 /Q+mK2Mib- r?2i?@+B2MMiB}2mM2b#/@ MBp2 m "2+?22 +?22- T
HBb?2/ Q° MQiX h?2 /IQ+mK2Mib MK VW+RK2Z2EF IQKHBbb2K2Mib /62Mb2B;M
i2 +?BM; M/ "2b2 "+? BMbiBimiBQWER BM?8 7M#M2I @b Qm (i~ M;2 b- /2b H
#Q /-Q 7 QK Tm#HB+ Q T ' Bp i2T2HRAB+B @2MT2BIpXib X


https://hal.laas.fr/hal-02996714
https://hal.archives-ouvertes.fr

SURJUHVY LQ QWHUEDQG &DVFDGH /DVHUYV

WR 9&6(/V

6WpPpSKDQH &OHNHMDQGU 6WBPSDEH GG UHYV 'LDR RKRW BOD W W H
OLFKDHO % BKWILQ 3DUDQWLKRHRXERULVWRSKH $SIDHDBIO BIDWDQR'Y
*XLOKHP $OPXIMMH®XDXUHQW &HUXWWL
/$$6 &156 B8QLYHUVLWpPp GH 7TRXORXVH &156 ) 7RXORXV
(6 8QLY ORQWSHOOLHU &156 ) ORQWSHOOLHU )U
8QLYHUVLW\ RI 5HQQHV ,16$% &156 ,QVWLWXW )2721 ) 5

7THO )D[ H PDLO VFDOYH]#ODDV IU

$%675%$&7

OLG LQIUDUHG ODVHUV DUH FUXFLDO GHYLFHV WR HQDEOH RSWLFDC
LPSRUWDQFH IRU PROHFXODU VHQVLQJ ,Q WKLV SUHVHQWDWLRQ ZH
VRXUFHV EDVHG RQ LOQWHUEDQG FDVFDGH DFWLYH UHJLRQV IRU RSHU]I
SDUWLFXODU WRZDUGV WKH GHPRQVWUDWLRQ RI 9&6(/V WKH PRVW S
SRUWDEOH WXQDEOH VRXUFHYV

.H\ZRUGGDVHU UHVRQDQW FDYLW\ OLJKW HPLWWLQJ GLRGH YHUWLFDO

VRXUFHV *D$V *DG6E

,1752'8&7,21

7KH ZDWHU DEVRUSWLRQ IUHH VSHFWUDO ZLQGRZ DURXQG —P LV RI
LQ SDUWLFXODU IRU HQYLURQPHQWDO PRQLWRULQJ +LJK SHUIRUPDQ
DUH FRQVLGHUHG DV NH\ HQDEOLQJ GHYLFHV IRU WKHVH DSSOLFDWLR!
GHWHFWLRQ DQG UDQJLQJ /,'$5 > @+> @ 7KDQNV WR WKH SURJUHVV F
LQWHUEDQG FDVFDGH KDYH EHFRPH WKH SURPLQHQW OLJKW VRXUFHV
EDQG a —P

,Q WKLV SDSHU ZH VXPPDUL]H WKH UHFHQW VWXGLHV ZH KDYH FDUUL
FDVFDGH DFWLYH UHJLRQV DQG PRUH VSHFLILFDOO\ RQ RXU SURJUH\

9HUWLFDO &DYLW\ 6XUIDFH (PLWWLQJ /DVHUV ,& 9&6(/V )RU WKH ODW



WR H[WHQG WR ORQJHU ZDYHOHQJWKYV WKH FRQFHSW WKDW ZDV VXFFI
*D6E EDVHG DFWLYH PLUURU FRPSOHWHG E\ D PHWDPRUSKLFDOO\ JUR

VHFWLRQ DQG D WRS GLHOHFWULF PLUURU

("*( (0,77,1* /$6(56

$v D ILUVW VWHS WRZDUGV WKH IDEULFDWLRQ RI K\EULG *D$V *D6E ,
HQVXULQJ WKDW ODVHU RSHUDWLRQ IURP ODUJH DUHD HGJH HPLWWLC
TXDQWXP ZHOO LQMHFWLRQ ,& DFWLYH UHJLRQ ZKRVH GHVLJQ LV IXOO
DQG IDEULFDWHG $V LOOXVWUDWHG LQ )LIJXUH WKH UHIHUHQFH V
$O06E ,Q%$V FODGGLQJ OD\HUV ZKLOH WKH VHFRQG XVHG D PHWDPRUSK]|

LQIOXHQFH RI WKH ODWWHU RQ WKH GHYLFH SHUIRUPDQFH

Refractive index -- E-field (arb. u) Refractive index -- E-field (arb. u)
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AlSb/InAs cladding

7x IC W-type-ll active region

SCH Te-doped GaSb
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“ AlSb/InAs cladding

J)LIXUH 6FKHPDWLF VWUXFWXUDO OD\RXW RI WKH VWXGLHG HGJH HP

(SLVLGH XS PRXQWHG PP ORQJ EURDG DUHD ODVHUV ZLWK D VWULSIH
HVWDEOLVKHG SURFHVV UHSRUWHG LQ > @ ZLWK DQ XSSHU 7L $X PH
&KDUDFWHULVDWLRQ XQGHU SXOVHG —V = N+] H[FLWDWLRQ DW URR
GHYLFH H[KLELWY SHUIRUPDQFH RQ D SDU ZLWK WKH VWDWH RI WKH D
RSHUDWH VXFFHVVIXOO\ EXW ZLWK VOLJKWO\ UHGXFHG SHUIRUPDQFH I
DOVR RI D 6FKRWWN\ EDUULHU DW WKH LQWHUIDFH EHWZHHQ WKH *D$V

DEOH WR RSHUDWH DW PRXQW WHPSHUDWXUH H[FHHGLQJ f&



&XUUHQW GHQVLW\ FPd

T T T T T T T T T
1— .&/ ZLWK *D$V WRS @ODGGLQJ
— ,&/ ZLWK ,Q%6 $06E|6/ FODGZIQJIV

IDFHWy P:

S9ROWDJH 9

3RZHU SHU

B

&XUUHQW P$

JLIXUH 6FKHPDWLF VWUXFWXUDO OD\RXW RI WKH VWXGLH(

9(57,&%/ &$9,7< 685)$&( (0,77,1* /$6(56

+DYLQJ HVWDEOLVKHG VXFFHVVIXO DFWLYH UHJLRQ GHVLJQ DQG JU

GHPRQVWUDWLRQ RI ,& 9&6(/V ZzZDV WR GHILQH IDEULFDWH DQG WHVW Y

$V PHOWLRQHG LQ WKH LOWURGXFWLRQ WKH DLP LV WR H[WHQG WR
GHPRQVWUDWHG DW VKRUW PLG LQIUDUHG ZDYHOHQJWKV > @ 7KH
VHPLFRQGXFWRU VHFWLRQ WKH ODWWHU FRQVLVWLQJ RI D ODWWLFH |
OWKLFN PLFURFDYLW\ VHH )LIJXUH ORUH VSHFLILFDOO\ WKH PLFUR
FRQWDFW OD\HU SRVLWLRQHG DW WKH ILUVW QRGH RI RSWLFDO ILHOG
$0*D$V VHFWLRQ ZKRVH *D6E *D$V LQWHUIDFH LV DOVR VHW DW D QRC
GLVORFDWLRQ LQGXFHG ORVVHYVY 7KH ODWWHU YWDO<$M ROWR DUBR/Y V &/HD PN
ODWHUDO VSUHDGLQJ IRU WKH WRS FRQWDFW FDUULHUV DQG WR LQWL
9&6(/V HOHFWUR RSWLFDO FRQILQHPHQW XSRQ ODWHUDO ZHW R[LGDYV

LQFOXGH D SDLU VHPLFRQGXFWRU '"%5 DQG D SDLU =Q6 *H PLUURU
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Refractive index
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JLIXUH ID\RXW RI WKH PLFUR FDYLW\ SDUW RI WKH 5&/(' 9&f¢

7KH JURZWK RI WKH VHPLFRQGXFWRU SDUW ZDV SHUIRUPHG RQ LQF
PROHFXODU EHDP HSLWD[\ LQ D 5,%(5 &RPSDFW ( VROLG VRXUFH V\
FUDFNHU FHOOV 7KH JURZWK FRQGLWLRQV ZHUH DGMXVWHG WKURXJK
EHVW SRVVLEOH OXPLQHVFHQFH SHUIRUPDQFH 7KH GHYLFH IDEULF
GHILQLWLRQ RI FLUFXODU PHVDV E\ OLWKRJUDSK\ DQG GU\ HWFKLQJ '\
DSHUWXUHV WKH GHSRVLWLRQ RI PHWDO FRQWDFWY DQG 6L1[ SDVVLY
PLUURU FRDWLQJ XVLQJ D OLIW RIl WHFKQLTXH 7\SLFDO LPDJHV RI UH!
DUH SUHVHQWHG LQ )LJIXUH JLIXUH VKRZV WKH UHIOHFWLYLW\ DQG
RQ WKH VHPLFRQGXFWRU SDUW DQG RQ WKH FRPSOHWH 9&6(/V 7KHVI

VWUXFWXUHY IURP ERWK RSWLFDO DQG HOHFWULFDO VWDQG SRLQWYV

JLIXUH 2SWLFDO OHIW DQG 6FDQQLQJ (OHFWURQ OLFURVFRSH RI

LPDJHV RI IDEULFDWHG 9&6(/V



J)LIXUH 5HIOHFWLYLW\ DQG HOHFWUROXPLQHVFHQW FKI

Rl WKH 9&6(/ VHPLFRQGXFWRU SDUW OHIW DQG FRPSOHWI

J)LIXUH VKRZV WKH /,9 FKDUDFWHULVWLFV RI —P ZLGH DSHUWXUH(
RSHUDWLRQ FDQ QRW EH UHDFKHG ZLWK WKHVH GHYLFHV *LYHQ WKH
DQRG WKH REVHUYDWLRQ WKDW WKH SRZHU LQFUHDVHV ZLWK WHPSH!
FRPSDUHG WR WKH PLFURFDYLW\ UHVRQDQFH EXW WKLV RIIVHW WXU
ORUHRYHU WKH WXUQ RQ YROWDJH LV DOVR REVHUYHG WR EH VOLJKW

REVHUYHG IRU WKH HGJH HPLWWLQJ ODVHUV ZLWK $0*D$V PHWDPRUSKI
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J)LIXUH /', 9 FKDUDFWHULVWLFV RI —P ZLGH DSHUWXUHG 9&6(/\



$W WKLV WLPH QHZ 9&6(/ VWUXFWXUHYV ZLWK VKRUWHU WDUJHW UHVR

UHVRQDQFH RIIVHWY DUH XQGHU SURFHVV $00 WKH UHVXOWY ZLOO EH

&21&/86,216

,Q WKLV SDSHU ZH KDYH UHSRUWHG WKH UHFHQW SURJUHVYV ZH KDY
LQWHUEDQG FDVFDGH DFWLYH UHJLRQV QDPHO\ HGJH HPLWWLQJ ODVH
WKH ODWWHU WZR W\SHV RI GHYLFHV WKH DSSURDFK H[SORLWY D =Q6
D *D6E EDVHG DFWLYH PLUURU ZLWK D PHWDPRUSKLFDOO\ JURZQ $0O°
LQMHFWLRQ VHFWLRQ ,I VXFFHVVIXO FRQWLQXRXV ZDYH RSHUDWLRQ F
H[KLELWYV D WRR ODUJH JDLQ WR UHVRQDQFH GHWXQLQJ WR UHDFK OD
WRZDUGY WKH GHPRQVWUDWLRQ RI HOHFWULFDOO\ GULYHQ 9&6(/V RS

SURSHU HOHFWUR RSWLF FRQILQHPHQW VFKHPH FRQWUDU\ WR WKH UHF

$&.12:/('*(0(176
7KH DXWKRUV ZRXOG OLNH WR DFNQRZOHGJH SDUWLDI® ILEQDQFLDO VX

IURP WKH JUHQFK 3URJUDP 3, QYHVWPHQW IRU WKH )XWXUH" (TXL

IURP 5SHQDWHFK WKH )UHQFK QHWZRUN RI FOHDQURRP IDFLOLWLHYV

5()(5(1&(6
> @ $ 6RWEBODOLGLQIUDUHG ,QWHUEDQG &DVFDGH /DVHU |RMY )UHH 6S|

3KRWRQ 7HFK@ROOR /HRYWW ) MDQY GRL /37
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@ 0 -DKMDK $ 9LFHW HW < 5RXLOODUG © $ 4(3%$6 EDVHG PHWKDAQI

$SSO 3KWRO R D ) IpYU GRL Vv

\%

@ 5 *KRUEDQL HW ) 0 6FKPLGW © ,&/ EDVHG 7'/$6 VHQVRU IRU U}

PRQR[LGH L2BWRSHBWROV G PDL GRL 2 (
> @ , 9XUHWWEDQWHUEDQG FDVFOEH ' OBYSONRIKR & DYU
GRL

> @ < /DDHMRXDEYP[LGH FRQILQHG PLG LQHMNUWHREQ BRBRIW W W HQBY
) GpF GRL HO
>@ ' $ 'tb] HHWREBIDVQWHUEDQG FDVFDGH /DVHUV ZLWK $0O*D$V6E FODG

2SW ([SYROW @ RFW GRL 2(



>@ 9 -D\HWOMPEDGXQDEOH URRP WHPSHUDWXUH FRQWLQXRXW LAHADYH PL

&DYLW\ 6XUIDFH (PLWWLQDQ/DVIPQWVLYE® 8QLWHG O6WDWHYV IpYU



