Oy , .
\fﬁ% )""b"% i j t * ﬁ s sz R F k}$ % © [ . "l,.,» 2
2.3 F JAMR (rs W Lzzosn (CHRRIRAT Gur iy

TOHOKU ~ TOHOKU UNIVERSITY

uuuuuuuuuu

Press Release

SMTEIA2AH
HoEmE &
RIAAKRFEM MR ESFMREN (AIMR)
RALKRFRAE AR
ERIEXE
tEEXFE

SREEFFY MEEDHHEBRIZ X % InGaAs +/ A
BEZHATHOHTEE

-NAATOTL—FMBEBEMIICEYREREFFY b<4 -0 LED OEAEIZE-

(FZREIE])

REARKZERREER AT LRAHEMAE 2 — (VDEC) DIR%EBEHE
AT, LRI EXZFOARSZEZ . LiEEXFEXERER EHREBROF LA
BEZ. RIAKXEMHEREZEEMERR (AIMR) 8L UREREAERRIFIDE
NFZ84%,. RRRZFEHREBRHARE L 2 —OHILEMSE. RRKFKRE
MMIZRMEHOFHFEBEZES (I, NMAToTL—bElTEMELTER
MDD+ /) A XDBEREDA VSO LAYILMEKR/IAY) ILHE
(InGaAs/GaAs) BB E (EF Fy M) 2V 8T 5 KBE (/7 ES—#E&)
FEHTHEICHMLEL, 612, B¥ERAEREEZZRANT. /9
A4 XD InGaAs/GaAs ABEEEZET ST/ ES—FAH D LMRTHDIEDIRA
HABREIZEIL. FSAZyFUoITHERELEZERRZ/ND InGaAs +/ HiE
BEDHERICHMLELZ, 74 MLER Yy RDBREKREEREICKY. F
SAITyFUYTHEELT: InGaAs 7/ ABREEN LD RRIEOLVLVENLEZE
HLEL

AVDLMERLEDILEMFERIEIS ) OV ICHERTHROHESLE ORI
EHABOTEL  HFITEEYEEREFFY MI.F/ A= ILOEENLEL
ZEFNRICEST, FYEBLLINERELGLZEEEENTREEDOZED
B EAT IO BE—RXFAEBELEEICHA RFIATLET, GEESHE
BEZFLEIDPFRIEIXD—ETERININKRDEFFY FEFWLA >
COLRBRE 50%ULE) TOHEFRY FABRTEET, £z, KD KA
ITyFUITIE, BHIEIZRANSD B IENY TIEAEL ., BBETIEAMFEERTE
BULRMADNERSIND 0. BAMESLAKRECLELTLES EVSHER
nHY FE LT,

R
www.tohoku.ac.jp



AARTIN—TE. BLEEDERMAFERNEL--AIXED., kG NIE
ZLE-REICBEMICHRAELCEILE-EBEZELIHEZRHNT., EEMA
FHEIEEVMERDLICEZEICHMR 20nm BETEELE L=, TO&. =A
(X<EREITZ2BRELTEERWMAFZMITRAY E LTHERIFE—LR2 (2L B
BEEIVF U EARERIMEBARETI ZEICKY, F/ A= LA =4
DRIEDV1EU InGaAs/GaAs T/ AEEED 20 nm (F/ A— kL) HEifETHE
FILI-HBEEZEHRLEL

AMEICKYMERINI-BERMED InGaAs/GaAs 7/ AB#EEX. 54, ;B
HITTWAIREESENTA 70 LED PHEERL—HFAOERANFTEE
T, KX EILX. ACS Applied Electronic Materials I[Zfg&E S E L 1=,

(REICEET SELEDHEE]
(HRARICDONT)

RAEKRFE MHUBFSFRARE - RAEM TR
gz EI@E=
Tel : 022-217-5240

(FREEL)
RIKRZE HHBEZESERRAR
GE-7Ob)—FFT4R
Tel : 022-217-6146
E-mail : aimr-outreach@grp.tohoku.ac.jp




(AEDES

ILEMFEEREF Ky FEALS A F— K%Y (LED: light emitting diode) #
FUEFFY FL—FEV [JEHEBEANFFLLT, TLEEERAERARF L
LT. REMICEE I BEEEICRAIE X IR EBERILHSEZXZHTELHE
WMTHY. GLEREESATVWET, ChoDTNA REERT BIZIEF/ A—
LA —FTHA XOEE, MELEDFIEEIN-EF Fy MEEZEET S
ZENRHONFTN, RED Ly TEHIVEDOY TS T4 HMETYFY
TEMICEKFELE-MENMIEMCEIRELRELFREINET., BROV VY
ST A M TIEAROLUOXZRDEFIZHE T 22nm &Y LML/ N2 —2
BT 5 EIEHEMN - BENICKELENHY FT, T, TSAITYFUY
D TClE, T/ A= FLRT—LOBEBERRICENTIEZ TS XTHh5DES R
BICKPRERMERNKELMBLLE>TVET, HICIEADFEERIEIIY
AVICHRTARELGMBETTSIAVICH LTSRS THS=H, T5AXATITY
FUTICEBDRMEDE NS / EEEREIRAIEETHDIEEODNTEE Lz, —
A ARMLTYTETEFRFY FERETIFEELELTE.BEFOTHEFAL
-ECEREF Ry MEELEA—RBRITIN., COFETIETEDIEISDEZE
+HITMAZZENTELGL, Ky FOFEEICRR (109—1010cm™2) AH 5.
YA XIZHIRAHZEH+ nm BBE). MEEEHISEIRT S ENATELL. U
THITHEIBRFRENTABTHALEDRBIHY ET ., TDH. +04H
BEDEFFY FL—HY P LED OFRRIZIE. BRLGEFNREZE >T/BEDE
HHEOLVRMBEORE LG MEREMOBIAZELE>TLET,

WME. FORAHALEFERLELT. R MLAT Yy THIfTE by TEY UMI D
e (FOERA VT L—ray) NEESh,. SLDRENShDDOHY F
T RELAT Y TERMBORTEHE . N AT/ AP—EIBOTRRIZESLTE
Y, REAHEEMTKXEZRRZOWUT—BER S (LETFRFICEVRESI T
Tz T4 VERKLGEZRVWTFH/ YA XADERENALEEAIECEZE
BL,. Zho0BECHEBIEICK ST/ BEEREZERLTCWET, —A. by T
A UMIBEMTIE, TSRXAIMOME SN IBEROLENMREHE L., EIBIET
BREDIYFUIEAIRELE T HEHRMFE—LOEMEHETHO TEINHK
BHARAFEL. TOPERE. HRAWMBLSIZAWVTEIELTWWELT,

[(AEDAR]

HRRERABER A TLERFEEME 42— (VDEC) DIEZIEBIFTE
EEN., ERIFZEXRFOKRGEZBH., LEERZOMNIUBARSIR. B KEHF
HEESEWERAIMR)E &K URARZREMIFSDEIJIF -HIZ. RERKXFEL
M ERMARE 2 —OEIUENBERE. RRRXREXRFRIFZFZRMAEHOFE
ERHETES T REROENERTAHOLED HEWNNEL—FOERLICEZIR
CEMELTHRAIATUoTL— e HMFE—LIVF U ZHAEDES
CET.AVDODLA)DLME/AY) I LME (InGaAs/GaAs) #EEDEIKE
B -BETARI FNIYFUOIDOERRICHEMLELZ, 612, BHERESMERK
REZZRAWVWTAHY D LMBRDIEDAHABREIZHIIL. InGaAs -/ FEEED



ERICAKRILE LTz, S5IC. 74 FLE RV RICKDBIEVRIEOR
EIELFELT,

AMETIE. NAM AT T L—FBEMNIZIZCEYEEYEENR
(InGaAs/GaAs) DEEBEIVFUIEEHTH LT, BRICTEFIRE
RIEET9nm. BEE 20nm BBEDF / ES—#EE%E. BXRM. 59—, 3FE (10
temm2RAL) . FIfR (20nm FBE) T2 REEETESEERLFELZ, B
LRSHEBREEE (MOVPE) ** #AWT. InGaAs/GaAs VT NENA X T
TJL—rehHHFE—LDHAEHE THBREMIT 52 & T, InGaAs DF/
MEEEZET S5 100nm BEDT/ ES—RMAEEET ST EITHK
MLFELF, &5IT, MOVPE EEZFE>TAHY DLMBENYT7EEZERES
BHREBEZHEHR Ny IR—230) §H52LETamnBEREOERRICTHKIL. i
RTEEHEWVWLYTEIOUIT Y F U THERELTE: InGaAs 7/ HBEEEDR
BICEDIZ LE LT, et L=/ ABREBEDRALERISHIET % 960nm {1k
MNOBABRLERAIERTEELZ. T/ HEBEBEX. EEDEFHFEEH S L
FEFFY MEETIIRETH - IBLEVMREOR L EERENTE, HHWD
ERFEHZERTELIEMELEFRY M LED 8&UL—YEERAIELTESD
BEELTHBOTHETHHEVWRZET,

SERDRERH]

RHRFE—AICK ST - RERE - MHEBRRNTE, REOFBHRERL
EBLTWSEHFNT/ TN AOFRZHITH2 IO REBEZHRT 52<
HLOWITOEARMTHIEZZAONFET £l ARMZAVEEER TS X
TTOERELTEBENHY I 2 ELRELEEEICEVTAHAVLOATWS T
SXATREZTDEFFRAL., FHEED=ODT S T74 T )y bEFMT S1
(FTTERIRTESI LMD, §&. T nm UTOF/ TNHAARIZE T HEHM
BIOERELTERLEEATHLL ZEIBEEVICHFEINLGLDTY, P
T E—LEMEIBRICH—KEE IO R EEHTELITIXATREERICE
EANRBETES -, BOTERAMTHY . K. &RERS/ T/ REET O
TRCEVWTHEHFE—LMIFEFTOAG LY, FHHNFE—LZAL X
ERE - BT OMEFREZED TERGT /NS AFARZRVICHEL T
WSFETT . SE. F/ ARBEDERICHINL, RAEZHERET DS LSRRI
Liz=C&T, ZEREICAFTTRECHELE L =, BIIC, KFEREA —H—¢E
BIE~NDRFLEATE Y., EVNVFEOERALICHEIT TS LICHRZEDHTL
TFI,



(2EH]

#Ha7ERQLEAIEKE #%a7 FITFAROEEER

©1 AT TU—hER R E — L% A8 TRy MES T

| IS A8 (BRERMBOESRARE) |
= [ si ]

BRBATIXT 7L R 2.5x10% cm2

:}EEFHT"JT_"J' 852 2 G @ @Olzcm'zﬂﬂfﬁﬂiﬁﬁ
e

._E 6‘ ;i?ihv e c®e
1]

€

R | h f N

» 6 6

vy ViV
thigfl FE—LTYFVYT TSXTIVFUT
3.1x101° cm2 2.0x1012 cm2

BAAVICEIEHNEREBEIRILE— B W E R FE — LR (LmA/cm2-)
PR FE—LDER FTHRILF—TE(106V~1KeV)

-ERHEIEE (~100%)
X2 hiERiFE—LIvF o Bl




BARERIHEKRRIEIC

ERETIE T ~
Az TL—f e EREFEMT O Saamasmk

T/ES—iEE

.. GAAS

Fe oxide

RHIC KR T HRERE
Egznm < Ermmme

M3 SEEEEZLE-FT/ABEEDTOEAMIEE

K4 NAFAToTL—heHRFE—LIZ&D InGaAs/AlGaAs T /ES5—EED
SEMEESLUL TEMEBEE



PLa#E (a.u.)

| EFHF

7/ PSS

1.20 1.25 1.30 1.35 1.40
BT HRILET— (eV)
X5 {EHILT= InGaAs 7~/ HBEEEIC KB RN




GES D)

1) F/ABEE EFFy R
FICHBERIZEWNT, EFOEDF - JO/4 KR (#inm~20nm) BENDK
FIDRRDEETED L. BEFIFZTOEEBICALCLZHENS, FALADHA
MZ 1 RTICLIE-LDZEFHFEE. 2 RADILDOEETFHMB. £ LT3
REETOAANGHLADI-EDE. 7/ HEBEE (EFFyY b)) EFES
EFFy ML, ZOREGERWREICKY., BEF IS VDR E, EFT
LR—7—Y3>, EFaVEa—43—RBEADIGANPFINATLS, F
fz. RESFZEZDIETNY FFXF Yy TIRILF—HHIETE., ORI
PEIADERZLZILSEIZENTEEH. EFFY FRBEMPCEF R
Y FL—FADICALEFINTLND, SO EERTHHICIEREED
ZAO2IEFFY FEERTIDENHY . KARTIENIA T TL—F
EERW-F/ HBEEEIREL TS,

F2) PHHFE—L
EINBERHVPEHATHOTHELEZZ Y FUOIEMBITHY. TS XIHhLDE
IRILF—AF Y - FIMEBFZKBICHH TSI LT, HRLAGHHDEE
BEITYFUTICEEEED,

X 3) BAFAA—F
HEAFTA A —FIE, FEXRZRANV - pn BELFEEINEETELNL TS,
HEAEFIZORTEFOHFIOIRILF—ZERE. AIRILF—ICEBRTLHIL
TiThh, ERBICEBRCETHONEEZLEEL LAV, EBHLFERITE
ASNF-BEFELEEARELG - IRILF—F (REFLEEFH) TR,
pn EEEDEICTEHTEZHBATEEES T 5. BRESHIC. AV FXvy T
(ZHHR) ICIEFHELETIIRIILTF—MNEELTHESNDG, BEShD
FDRREIMBDNY FXY v T2k >TROON, ThiIZk Y R ERESE
MO AIIRARFEE, EIMREEE THRALRENLEET OIS, EAYICE—
BTEHHREIXEWNL, L. F&. FB. KB CLOZRRB) OFRLT(F
—RZRAWEZELETHLRZE (FILHT5—) #RBAGETHD, T, F
BELIIENBERTIRAEIA A —FORAICHNABREZERT DL
T, BEPEKBLGLELE VW HRALGFHEBORELI (A —FIEESINT
W3,

F4) EF Ry FL—Y
EFFy FhOBEFEAVV-HERL—Y, BATHEHBESIN, 7/ T5/
OC—NOHERIZE Y., 10nm i< DI ARBEDHEMNAIEEICHE > TE, 2
DEENHTIE, EFDRKIE 3 RTMICEHALAHEZT, EFHDOBHEN T
K%5d, CO&LIBEFFY FEFBRL—FORABCEER) & LTHL
. FOHUEEREMNICEALEIEDRIENTEDLEHFINATIS, 21 11
HOFERFRL—H,



E5) TSRARIVFUY
BER, BA. [IKIZDODOCE4DRETHY . BEELIZSEDZ &5 —iEH
IZRT, T3 RAIFIZEBIRILTF—DA A2 BF. FRAFHLFEET 5,
BICHEEREZICBODTEMENIOFEAELE L TISAIZRANV I YF
UDBMEHDN TS,

I 6) ARERIERERERE
FEHELTABEROPAREZAVHREEAZE. BLUZTDODEETHD.
ILEMFEEREREFEUNTIDOICHAVNON, BRFEBA—F TEEZFIET S
CENTEDO. FERL—HFZNHET DT/ T /80— oF=H#
nm DFFIDBELGHFTHL LGNS, KXMEFEAXRBEREHREEZEETHD
DFRIEFIFI—& (MBE) LEEL. ANTOEEDRENDLGL. &
REENARETH DTN, BEEEEZWLEL LGV HIZEEOREENE
STHD A, REXERAOHEEBREREEL LT LED LFERL—HFEHH
ELERTNA ZAOEAEROERIZZCANLGATINS,



EDEEE))
SEIOMERRIZDEZE L TIE. ACS Applied Electronic Materials I8 S h
F L1,
WXREE
Photoluminescence of InGaAs/GaAs Quantum Nanodisk in Pillar Fabricated
by Biotemplate, Dry Etching and MOVPE Regrowth
DOI : 10.1021/acsaelm.9b00432

(LEhEx]
<HRICETEHZE>
RIEXEMBEEESERTRA (AIMR)
RARZEHAERR KRB IRIVLX—FEL 22— JU—2F/ T/ 00—
RNE
iR B (BFLHT £14D)
T980-8577 IEHEERAF2TE1&E 1S
Tel/Fax : 022-217-5240
E-mail : samukawa@ifs.tohoku.ac.jp

<#HEIZEHTHZE>

RAKXEMBEREZEEMEHR AIMR) EHR:-7ORJ—F4 T4 R
Tel : 022-217-6146

E-mail : aimr-outreach@grp.tohoku.ac.jp

RERZIZE - KERIZRHARH
[L¥R=E

Tel : 03-5841-6295

Fax : 03-5841-0529

E-mail : kouhou@pr.t.u-tokyo.ac.jp

ERIEXRFE HRBRLHRIEL

Tel : 0157-26-9116

Fax : 0157-26-9174

E-mail : soumu05@desk.kitami-it.ac.jp

LBERE RETEILIRER LW - SRS
Tel : 011-706-2610
E-mail : kouhou@jimu.hokudai.ac.jp


mailto:soumu05@desk.kitami-it.ac.jp

