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19p-P09-1 HESEISAMIELAKELHMES BETHE (2024 KHAVLEN2RIBEAYT1Y)

RIEBEREICL ST ¥ F—F GaAs/GaAsN EBigF D
Undoped GaAs/GaAsN superlattice evaluated by photoconductivity measurement
OEHEK' MK EL£' <FH HBF' G HF ' BA EH2 %K 28
(1.BXEI, 2. —BEEH)
R. Wakasugi !, A. Umeki !, R. Morita !, T. Tsukasaki !, M. Fujita 2, T. Makimoto !
(1. Waseda Univ., 2. NIT, Ichinoseki College)
E-mail: waryou284@ruri.waseda.jp

[T LT AlGaAs/GaAs & Tldk, b DM CIADNRIZ K- T, Bl 712 K 2RI A
422 L@ shTwal, 22T, BEEGRGERICENT, N FFy v Fo gL —
814 eV (HE CEBZNRITR KR L 2 50720 EFEM TG T 2 IR S 5 ks 1 s
TiE, HFEIZ GaASN Z VD Z EREFE LW, £ 2T, AUETIE, HREEREZ VT
¥ R—7 GaAs/GaAsN Ht& 1 &7l L 72D T, ZDFERIZHOWTHET D,
FEBrJ71E  RF-MBE 34 FW T, Faffafatt GaAs(001) 5tk Bz 7 > F—7" GaAs/GaAsN &1 %
& L7-, GaAs & GaAsN DJE XL, T Z4, 19 nm & 1 nm THh 5, KE LIZEBORMEIZIE,
IR 0.5 mm & L7z 2 20 AuGeNi Bz 7845 L7c, £ LT, o MREERIERE 2 AT,
T DY RRSTIRE L IERRIRE Dy o H 7 2 o A RIE LT,
fi & EBEE GaAs/GaAsN &2 xkF7 2 X BRIEIHT(XRD)HEIE DFE R A Fig. 112777, 580 CTHL
e L7z GaAs/GaAsN Bk Tl 620 ‘CTHE L7l T XLV b87 74 b E— 27 2 BBRIEIR
SNTZI2D AT ERREDIRER R THLbDEEZHBND, KIZ, GaAs/GaAsN #E#E D,
fREREEZ Fig. 2 12”9, 22T, &7 RF-MBE JEI28\\ T, GaAs/GaAsN 1% il d
LERTIE, BHRT T A RITSETERETYy vy ¥ —Z2BASED, LLERL, Yy o ¥
—ZMLTRETHERT DUARITERICEM TE RN ERRESNTVLE, Zo7w,
AHFZET ., [ERERE THh 5 GaAs ITITEIEED N N E £ 5, Fig. 2 121X, Z D GaAs [EEEE DY
{RERFE SR LTz, GaAs/GaAsN HAE 113, 1.2~1.35eV IZF TaWESay X7 X v A&RL
7o ZOT RV —FEEIL, FEEEZICS T 2 IRIRED N 25T GaAs D/ F¥y v 7T )L
F—(1.36eV) L 0 HIERWed, EFEMEORRINABI SN TND D EE X HD,

23k [1] M. Kuramoto et al., Crystal Growth, 425, 333 (2015).
[2] W. Shockley and H. J. Queisser, J. Appl. Phys., 32, 510 (1961).
[3] T. Noda et al., J. Crystal Growth, 227, 496 (2001).
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grown at 580 “°C and 620 °C. photoconductivity signal.
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19p-P09-2 HESEISAMIELAKELHMES BETHE (2024 KHAVLEN2RIBEAYT1Y)

7=—JLL71=Si F—7 GaAsN DERHIFIE

Electrical characteristics of Si-doped GaAsN after annealing
OFH MAE, £4K X!, B\ &R ' BH =& #E ai!
(1. BEXEL, 2.—HBa%)
°T. Yoshida ', T. Sasaki !, T. Tsukasaki !, M. Fujita 2, T. Makimoto !
(1. Waseda Univ., 2. NIT, Ichinoseki College)
E-mail: tomoki.yoshida@fuji.waseda.jp

IZU®HIZ Si F—7 GaAsN [ZRWEFMEL (INDFEIRIZ B W T, Ny R¥ v v 7T R LF—7
NS 72D, EDR®D, Si K—7 GaAsN ZF|H L7z b xR & A 4 — RTiX, b
DRSS DY, SRR ERNO Y 7' AMIZ b 2V E A F— REIEHT 5
Wi, o mNHAF— RN EIZ R RZNVEAF— RED E@EWVIRETEAZRET 20N
D, Ho T, ARV E THRE L2 Si K—7 GaAsN (28T 5 7 = — ViR R ME O fif
ANEETH DY, 22T, A= AFREZ FAVT Si F—7 GaAsN (22 TR L7z,
FER 1L RF-MBE 1E1C & - Tk GaAs(001)F:# 112500 nm® Si K—7 GaAsN % ji%
EL7, REREIZ380CTHY,Si AMHIEEIZ6x10%cm™3 & Lz, F72, [N]
Z01~09% T LS, lELZ Si K—7 GaAsN ZZEREHXF T 15 D07 =—
NELTolz, T =—/VREI3580 CH L1630 CTH 5,
AR EEE [Nl =09 %D Si K—7 GaAsN O &E - OREIREKTFIESE Fig. 1 1ZRT,
7 ==L LT Si K—7 GaAsN &£580 °CT7 =—/L L72 Si F—7 GaAsN &, fii-5
ROFFEZ R LTz, ZAUCK L T,630 CTT =—/L L7=Si F—7 GaAsN (2B L i, & iRfHE
WCITRIEREOHME & HICETRENSEML TND Z LD, ROWEN N DARER A~
BFORENEZE TWDEIHDEEXBND, —H THBEENRRBERIICE L LT Eb,
RIRFE CITRTEEMLI O R v B TEEREZ TWDA D EE X LN, -G b=x
L —DINHEFEME % Fig. 2 (2T, 7=—/L LTV Si K—7 GaAsN (2B} &ML=
X — DG LRI O ERFED TV MEZ R LTV D720, ROHENIE GaAsN (Z[H
BN THLLDEEZLND,
S #3CHK  [1]A. Lebib et al., Physica B, 502 (2016) 93.

[2] S. Ahmed et al., Appl. Phys. Lett., 71 (1997) 3668.

[3] R. L. Field Il ef al., Physical Review B, 87 (2013) 155303.

[4] T. Tsukasaki et al., J. Crystal Growth, 514 (2019) 45.
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Fig. 1. Temperature dependence of electron Fig. 2. Nitrogen composition dependence
concentration in Si-GaAsN. of electron activation energy.
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19p-P09-3 HESEISAMEE AHELIMRS BRTFHE (2024 KEAVLEN2RIBEAVS 1Y)

PL &%\ 72 Be F— 7 GaAsN O R EiEEK M O T
Growth Temperature Dependence of Be-Doped GaAsN Using PL Characteristics
OH AKX, BEH Eit2 HiF &7 |, Bk B (1. BRETLT, 2. —B&H)
°S. Tanaka!, M. Fujita?, T. Tsukasaki' and T. Makimoto!

E-mail: so5960ta@fuji.waseda.jp

XU BIC : GaAsN R IE, KW ERMGEBICE VT, ERMMOIMICE VY FF v v 7355
Y3 %7290, GaAsN % HBT O R — 2 J@~IGHT 2 2 L pHfF S T3, & 2T, AlGaAs/GaAs HBT
DR—ZJEICBAL T, PLiEZ AW T p B GaAs = — R g % 5¥iffi L 7z &5 B35 5, Wz 2 ¢, KiffgeT
b . RF-MBE &% W TR L 72 Be F— 7 GaAsN © PL ¢ % FFAfi L 7=,

EER RRIRE % 430 CA5 580 'C& LT, 500 nm ® Be F—7 GaAsN Z R L 7z, Be A#li¥i
JEiZ 2X10° ecm? Cch Y, EFRMAMIZ 0455 05%THS, TD Be F—7 GaAsN i L < PL #HlIE
170720 MIEIRETEEIZ 10K 225 200K TH %,

FREEL  Be F—7 GaAsN iCB1F 5 PL N O K RIREMR % Fig. 1 1R 7, HIEREZ
10K TH 3, ZOfEHEA S 480 °C THEE L 72 Be-GaAsN @ PL FNBE i b i< 7 o 72, EOWEKE
WA T, M ES T2 -OFNMEPMET T 5, — 7T, KRREX LA T2L, Be D77 %
TRE L TOIEHAEMET 35, 20720, RiGitEZ Be 28 IELHMG 2y 2 — & LTEH DT,
VIR CTHE L7 Be F—7 GaAsN © PLENXBESE T LD eFEZOLNE, RiC, Bix 54
THE L7 Be F—7 GaAsN ic 1 3 PL v — 27 T4 L ¥ — DMl EREKE % Fig. 2 10RT, £2To
GaAsN I LT, 90 K225 100 K IZH»J T, PL¥Y =27z A ¥ —2328uckEmL 7=, KiEclk, &
FOHK & 72 B REEENL L T 7 & 7 X AL D SO FRE BRI TH 5, THICH LT, ST
B8R L T 7w T A HEN B O IR GRS & e B, T DR, 90K A5 100 KT AT C
PLE—2 ZANF 328U L7, Ri, 2@ PL ©— 27 AL F—DHEHIEIC O WCTRE 5,
BERBEMET T2 LicffEoT, 90 K25 100 K 120 T3 % PL v — 27 = 4L ¥ — DIEH Rk
YLt TOPLE—7TANF—DEFED T 2HRIT, REFHD O QREMERMOE I ICRERE T 2 b
DEEZLNSE, COHRKDOFRNE LT, UTFocerEzizohsd, £7, KECTKELZ Be F—7
GaAsN TIIEFLIBE2R GV, Z D79, RTEEMICELEL & FiX. liEFa oEfL & BCHEisEa L
LT b, TTT, REEMNOZANVF —ICIENS 2 & FTE, BFECREENICEET 2H7IC
REHEET 5, CORE, KIECTHELZ Be F—7 GaAsN TlZ. 90 K 225 100 K i 2 <<
5PLE—27 I A NVF—DRFPFEIL7=bDEEZLND,

SE W :

[1] K. Eda and M. Inada, J. Appl. Phys. 62 (1987) 4236.

— 14
>
iy ® o ®oe ®0o0oe0e
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Fig. 1 . Growth temperature dependence of Fig. 2 . Temperature dependence of PL peak
PL intensity at 10 K. energy for Be-doped GaAsN.
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19p-P09-4 BESEANES AKELMINES WHTFBE (2024 KR AV LEN2RIBEAV (V)

— 7 AlGaAsN [THB T BRIzEKE

Hole conduction mechanism in Be-doped AlGaAsN
O/MNEF EET, FLE BT B FER ORE HE ' BRE B8 R R
(1. BXET, 2. —HEEH)
°Y. Ono', K. Inoue!, N. Minami!, T. Tsukasaki', M. Fujita? and T. Makimoto'
(1. Waseda Univ., 2. NIT, Ichinoseki College)

FUOIZ: RWEFMA(N])D GaAsN TiX, GaAs LT, EFOHFNEENERT L Z Lot
EN TS ML, 21T, Z0 GaAsN & T, AlGaAsN Tik, BFOAEEN S LICHAT D
@é:%z bNbd, 20X, B FOFRBT R L= AT 5D T, AlGaAsN 2L, bk 1-23%

IAHET D2 EBWFTE D, BLEDZ b, 731 ZEAIICT T, il K —7" AlGaAsN 1235

T B ESKEFFEDOMAN VI TH L3, A B —7 AlGaAsN OELAFHETHRE STy, £ 2
T, ABFZETIE, Be & F—E 27 L7z AlGaAsN (BT, 10 K 205 300 K £ TOR—/VAEHIEZT
9 Z EIZX Y, Be F—7 AlGaAsN (2351 D B XAREEAS 2 57l L 7=,

EBrJ71E © RF-MBE Yf@lio“(ﬂé%@@ﬁ GaAs(001)F:AK Fic Be F—7 AlGaAs 3X W Be F—7
AlGaAsN % 580 ‘CTHE L7z, ALFH([AL]) 13 5 %TH Y. Be A ([Bel)ix 1X10° em3 TH
%, [N]iZ 0.3~0.6 % CEfL & ¥ 7=,

fER L EE: Be F— 7 AlGaAs 35 X Uf Be N — 7" AlGaAsN IC B 1F % IEFLIEFE ORIEIREMTIE % Fig.
LIZRd, £7. Be F—7 AlGaAs I%, MRFEROME 2R Lz, KIZ, miRfEkIZH TS Be F—7
AlGaAsN Tid, [NNZE ST, WEIRENRA T 5 DItk T, EFLBENBD L, 20X 2 2&Eik
TOHRRIL, MEFHFOELICLDIBEENIEHTHL I EE2TB LTS, ZHUTkR LT, (KiRAEK

T, EfLUREIF—ETho7z, ZOHAELMEI T 572012, Be F—7 AlGaAsN (Z351F 2 HEFRDOH|
EWR KA A Fig. 2 10, IRIRGEE T, sHER LB ER L TR EROBRE T Z 0D
B HER v BV ZRENNH)IA K 2 BRI E#ME CTHH LD B2 LD,

& 3cmk [1] FARE, 55 83 MRk ISP B £ FiH 2, 21a-C101-9 (2022).
[2] J. Tbanez, et al., J. Appl. Phys. 103, 103528 (2008).
[3] F. Eber, et al., Appl. Phys. Lett. 107, 062103 (2015).
[4] K. Chik and K. Koon, Philosophical Magazine B, 53, 399 (2006).
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19p-P09-5 HESOISAMIELAKELHMAS BETHE (2024 KHAVLEN2RIBEAYT1Y)

FUOFEVH—DOF7O5VFEFALTHELE
GaPNEROD 7+ ML R vt U X2 & HFHE
Photoluminescence characterization of GaPN alloys grown with Sb surfactant
BEXREL' Z2/ERX2
OM2)/\K #izk', BHWH B', \K BFE', XO #Hz', AH F% WA F#§>
Saitama Univ.!, Toyohashi Univ. Tech’
°Kazuya Yagi', Hibiki Saida', Shuhei Yagi', Hiroyuki Yaguchi', Yamato Kyuno?, Keisuke Yamane?

E-mail: yaguchi@mail.saitama-u.ac.jp

[1Z U 2] GaPN IREhIE, BT EECTHEE A HER N Ry v TOBAN S, Si EREEHA L7
WT A REOF MBS LTI SN TV D[], £72, GaPN BFEF OV RT AV ERRE L
72 2 BRI A R U 72 KEGFEM O BRI AR STV D[2], GaPN D4y F— B4 &
WV(MBE)EEEH% SbY—7 77 X FEEATDH LT, GaPN IR D N BV IALBhR ) ) E

. RS L ORI M OYGEN I S D [3], AMFETIL, Sb 47%77 g B RD
GaPN{zHa DHBEZHLSHRDIZDOIL, 74+ MI Xy BV APLIC L DFHEiE T8> 7=,

[ k] WEHCIE, Sb¥—7 7 7 # > R &FIH LT GaP ﬁéﬂii MBE ﬁjzfz L 7= GaPN } X
FIHEFICRE L [ABREOEHRREE D GaPN % 7=, PL AIEICIXIEE 532 nm @ DPSS L —
Y=k & LCTHWT, MIEIREIC K DFIRE DL e & @awﬁ%ﬁoto

[ M O8] Fig. 112, 10K IZB1F % GaPN D PL A2 hL&5RT, Sb¥—7 77 X |
DOHEMIZE > T, 18eV I VK= FAF—M TN RTA MK DEEOE R RE LN,
Fig. 2 |2, F% PL S8E OIRERFEE RS, SbY—7 7 7 X2 "MW FR, BE RIS
g F IRl SN b, IERILEREA DIRK & 72 DR s R OB BRI Te o Th

HEEZLND,

1F 1 E
= o > F
2 [ B
C 4 c F
_.CI_'.) b (0]
£ 3 £ O01f
T = :
3 01 % H
N e S oo01k
£ T E :

5 ks — withSb (x=1.30% = [/ © — withSb (x=1.30%)
2 — without Sb &:1.22%3 S 0.001 o — without Sb(x=1.22%)
0.01 L . L . L . ' . I . I . | .
1.6 1.8 2.0 s 12 16 20

Photon energy (eV) 1000/T(K'1)

Fig. 2 Temperature dependence of integrated PL
intensity of GaPN grown with and without Sb
surfactant.

Fig. 1 PL spectra of GaPN grown with and without Sb
surfactant.

[1] K. Yamane et al., Jpn. J. Appl. Phys. 61, 020907 (2022).
[2] A. Qayoom et al., Phys. Stat. Sol. B 261, 2300369 (2024).
[3] [LARFE i, 55 71 [BIRIGHY), 24p-22A-4 (2024).
[BEE VA2 O —ER1E BHIF 2 BRI E(19H02612, 24K07574) BHIF 2 B ERAORFZE(HE 2F 23K 17746),
IREBFRAS T L O~ Y FMH OB O b & IZiThi T,
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19p-P09-6 HESES ML ARE LIRS AT BE (2024 £HAYLEN2RIBEALT1Y)

MBE %% FL\I= Be K— 7 InSb BIED & & BRI R
Growth and electrical characterization of Be-doped InSb thin films by MBE method
BEAREL OCM)EF B ZFF #hil, X0 B2, B HT8
Saitama Univ., °Riku Hoshino, Yuya Urushido, Hiroyuki Yaguchi, Sachie Fujikawa

E-mail: fujikawa@mail.saitama-u.ac.jp

[1ZT®IZ] RoSH §:49% DRfTIC LV . Hyg, Cd MEFEZfEH LA WIEIRA KT 31 ARk 5
TS, InShixNg AEFHERIZ, N MERICE DNV R¥ vy v TRV F—5/hELLFTH 2 LN
ARE[L] TH Y . mARNNT A AEEICHHATH D, AR T, EA—/VIRE p A InSb # D
FHL LRI L DBRINEEOPEEZRET S Z L2 BMIC, Be R—7 L7z InSb #EOME %
ATV, iR & 77 KIZ X 2 BRAFERHG 217 - 72,

[=B 5] MBE JEIC LV, Yeffakalt GaAs (100) 24k F1Z GaAs iK% 50 nm AR E T B4 & ¢
Vi L=, Be R—7% L7= InSb #f5 1 um %/l L7z, Be ® R—E 7%, InSh #EkE
BRI [RIRFHERS L CIT o 72, Be B/VIEEIL, 700~840 ‘CE CA{L S ¥/, Be F—7JRMEIX, Be
F—7 GaAs #EEOE MR DR Lz, Bl L7z Be F—7REIZ, 45X10Y cm® 7225
49X100cm3 Th o7, AR LB OB R, Hall JlE% 217 > TRkl L7z,

(R KR OEL] Fig. 113, Be K—7 InSb B D =IE(300K) & 77 K IZH1F % Be R—7REL v
U 7R ORISR EZ RS, 300K (231 T Be F—7JRE 4.9x10% cm® T 2.7x10%° ecm® &\ 9 EUVIE
FLIEBENHER SN, £/2. F—7E 3.0x10%° cm3 L FOFECIE 300 K I2B W TiZ p T
T2 nBZ R LTz, ZHUE, InSh DN RE¥ v v 723 0.17eV LW, BIE T THEEDE
FRBE AL TWT, InShb OEFBENEITIEABEBE LD 2 T EREWD, p B F—T7%
T2 B TS F—=7REAS 3.0x100 e LA F Tl n BUOFERDB GO N LHERIS D, TTKD
HIETIX, 300 K TnflE2p o7 R— 7R 3.0 X100 em3 LA FO#EHE, v U 7 IREIXIEIELE
fELanWEE p e o, ZHE, RIETOREICL VEFOEREAIMA biv, EFALBEN
B TELS o7l ThHD EHH SN, LLED X 5 ITARMZETIE, Be F—7 L7 InSb
HIEICB T 2 E OB O ELH LNT D

_ 1020
= PR DEFICRT) LT T A n-type(77K)
EEHIT, MIEFLREDEIUTRI LT, 51019 A ptype(77K) o)
> O n-type(300K)
s O p-type(300K) X
[BHEE] AWFFED —E01E, AR METE K B AR g 10 A
BT, ARTIE AR BB, 2% § & 40
= 10
RN BB TR 2B OB & 521 2
71» 5 1016 g
—o 1017 1018 1019 1020 1021
[ZZ3CER] [118) 1170 TR 4, 5 80 IS4 PR Be doping Concentration [cm~?]
Ok S . 22p-P10-2 (2022) Fig. 1. Relationship between Be doping

concentration and carrier concentration
at 77K and room temperature (300 K)
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Sb EB&tIZ &k Y GaSb MR L 1= GaAs EIREA~D InSb D As 7Y —R &
As-free growth of InSb films on GaAs substrates covered with GaSb by Sb irradiation
BEXRETL MDA BE BER BT, X0 %z, &I HTE
Saitama Univ., °Yuki Shirakawa, Yohei Nukaga, Hiroyuki Yaguchi, Sachie Fujikawa

E-mail: fujikawa@mail.saitama-u.ac.jp

[1ZT®HIZ] InSb 1%, By ¥ v 7(0.17eV)TH Y | BEAABEVENE N Z &0 HIRINRIET
N ARE AT A AT 8RB E L CTHER SN T 5D, InSh OfEDZ% <12 GaAs
FERBHNGITND DY, InSh & GaAs DK & 2pf& T AHEAR 3 (14.6%) 12 L 0 A= U D s R a2 ik
L LTHET oD, —F, GaAs & GaSbh DI F ARG HRIL63% THDHZ LD, GaAs Hfk &
InSb KD IZ GasSh MR Z AT 5 = & ChEga R MEOIKIBIZ 22 5 FIREMNR B 2 b b, Fi-,
W, GaAs HMZHWZRE T, h—~17 ) —=27L GaAs RETE X F L ¥ VR %217
D72, As VLIS A, GaAs AT Sh Z EHIST L T GaSh #ilEZE T2 As 7V —d
FEREOFEH LB SN TV D, AIFZETIE. As 7 ) —EDFEHZ HIIC, GaAs FEoD
—< 7)== TREOREIZ As & Sh 2 W24 O InSh IO LLlg 217 - 7=,

[2BR51E] e B4 % —(MBE)EA W T, M GaAs (001)EM Lz —~12 Y
— =V HEMRGRFE 720 C CEEFRIEE)IZB W T, @) As BV —~ /L7 U —=1 7/GaAs j#f%(15
nm, R 620 C. V/III=14)/InSb 51 um, BRI 480 C. /I =5), (b)Sb M5 —< L
7 U —=271InSb (1 pm, F&FIRE 500 C. VNI =5) Z&E Lz, k& LzikHX., AFM, XRD
&% TR &2 4T > 72,

[BREROELE] Fig. 112, FB@ODFERD 1 pumx1 pum 27—/ D AFM 4 %7579, RMS fE1L,
(@) 0.12 nm. (b) 0.49 nm T 7=, Fig. 213, #EHa)b)D ’
XRD26-0 A% v v OPERE R EZ T, HE@)IT., 20=
56.79° | InSh(004). 66.05° | GaAs(004)DEIHT & — 2 A3}
i, 7. Sb & HH L7273 EHb) TIE InSh(004) &
GaAs(004) DIEIHT ' — 7 12/ 2T 26= 60.74° |Z/NS72E—  Fig.1. AFM images of InSb thin film
I MRS T2, ZALE GaSb(004)d[alfr A & —E L, surfaces of samples (a) and (b).
GaAs/InSh FLifiIZ GaSh 2SRl S iz Z L MR T & 72, = e
DOFERIT, Sh FREHT L > T GaAs FA D As 7Y Sh I EH# X
LT, GaSh W SN2 & A RLTND,

I

GaAs(004)

Intensity [a.u.]

t

InSb(004)

Gasb(004)
[BHEE)VAM T O 5B A% B AR F A 4R B R [ 50 55 60 65 70
20 [degrees]

AT HTE N PESEREF AT ZEM T . A IR A B AR Fig.2. Comparison of XRD 200

A E T2 Bk S OB 2% 1) 7=, scans of InSb thin films on
As-irradiated and Sb-irradiated
GaAs(001) sub.
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RNy REIZEKD Sn F—FRU Zn EH F— 7 InSb1.Nx R &
Growth of Sn doped and Zn modulation doped InSbi-xNx thin films by sputtering
BEXBE' OB BFE NDER &3} X0 #H2
Saitama Univ., °Sachie Fujikawa, Yuto Ariji, Hiroyuki Yaguchi

E-mail: fujikawa@mail.saitama-u.ac.jp

[IZC®HIZ] InSbyxNy IR EERIL, N fLRICE D N ¥y v 72X =%/ &S T5H 2 &
MATRETH U | HIINIT A A~DISAPIIFFTE H[1][2], AHFFETIE, Ay ZiEEFWT
n 7. p A InShyxNy HIEFEH A HAIC, Sn KX Zn R—7 L7 InSbhixNx I DR 25k, il
TR N FAEKIC K D BRHVRHESE A~ DR B2 A Lz,

[3Bk51:] DCIRF ~ 7' % b v v A8y Z k& VT, eHafkiE GaAs(100)54k 1i2 InSb, Zn,
Sn % —/%" > k& AU T InShixNx. InSbixNw:Zn, InSby«Nx:Sn #EfiFZ K L7z, Sni%. RF A 3y %
B THR/INTH D 20W 12 LT InSb & ARG T, 60 43 [HAkE L7z, Zn 1, DC A Ny X %)) T,
R ERE & =RIE(RT) & 300°CICBWTC R—E > 7 Lz, Zn @ DC A8y ZEHIF, /ML TH
K=t 7L LTESTEL0, R N—T%1To7-, B F—7FM%. 1EHZ55E L,
/N RF #7712 L7z Zn % 0,20, 30,60, 90,150, 300 Fb & 25k 72 6 D % 10 JA BT - 7=, InSbaxNx
O NEAIL, Ar & Np W A% 0, 0.02, 0.1, 0.2, 05 & &S TITo7, FRL7ZK
BHE. Hall BIEZIC X - Tl 217 - 7=,

[FR] Fig.1 1%, InSb:Zn O=RICBIT HF ¥ U TIREZ /T, RT ETiX, 60 LI ETpil%
R L7z, 300°CHE Tid, 150 LA ET p A /RL7-, Fig. 2 1Z. Ar & Np it Ebb 22 b S H 7z
INSbyxNx:Zn OEIRIZII1T 5% ¥ U TIREZ7RT, Fig. 31X, InSbixNeSn OEIRIZEBITHF v U T
BEZRT, ZROOFREEI D, InSON:Zn 1%, ZHRFELLN 0.02 LLF OHAH O I p BUIGRMELE 5
e BV IEALIREE SRR X372, InSON:Sn TR TOFEFC n A v U TR i, Nt
WRZ L bz o T v ) TIREOIKR TR I L,

[BEE] AR O L, (AW MERFHEIFME, (AFA B IR REL R, (AR HEL (2
W) i ESERR AR ZE I . () B AR A8 LB pkes o8B &2 %2 1) 72,

[ZE 3R] (L1351 1#0 T3 i, 25 80 [BlG AW B S -KF Ak <. 22p-P10-2. (2022) [2]#)1#) T
A i, 5 81 [ES AW S AR E 2 . 21p-P05-9 (2023).

1019

1021
— 1021 o
o NE 1020 ® p-type £ 10
E 1020 A [ ® ) 101 ® n-type KA
- c 17
g T 5 1018 R 15 10
§ 107 107 ® 10 o
t A p-type(RT) S0 ' °
8l o A n-type(RT) ‘:1015 g 10°° [
;] Y @ p-type(300°C) 2 10 ° S 401
T @ n-type(300°C) Q 1014 2 ]
1017 e (& T (&) .
()} 100 200 300 E— 10 E—
Zn doping time for one cycle 0 0102 0.3 04 05 0 01 0.2 03 04 05
of 5 minutes[s] N, flow ratio N, flow ratio

Fig. 1. Carrier concentration in Zn  Fig. 2. Carrier concentration ~ Fig. 3. Carrier concentration

modulation doped InSb thin films  jn Zn-doped InSby,Nyx thin in Sn-doped InSbyxNyx thin
grown at RT and 300°C. films. films.
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TR ARy BKIZK S InSbi NGEBREZEFRL= PINEED R
Fabrication of PIN structure using InSbi-xNx thin films by magnetron sputtering method
BEXBRE: CM)AR &3, X0 #Hz, &) T8
Saitama Univ., °Yuto Ariji, Hiroyuki Yaguchi, *Sachie Fujikawa

*E-mail: fujikawa@mail.saitama-u.ac.jp

[IEU®IZ] RROEMERTH IR 8~14 pm HEOEFIMIET A A%, EFE, BE. P,
FEIRELHTOICABERFINTVD, BIUHEED 7.3 pm TH 5 InSb IZ N ZE AT 5 =
LTEIDODNY Ry v TR —A 712 LRI E A E < 7222 InSbN Z s Z & T, KK
DRI IS T DI ARINRIT A AN FEBTE 5, R 8~14 um H O ARIMBUZ KT 5 3
¥ RF¥ ¥ v 7 ZFFD InSheaNx iRabAHLR IR, NARAZS 0.02~0.1 BREICT L2 ENARTHL Z &
D TPREE I D [U[2]e AWFFETIE, ANy ZIEIZ I D Hx 7o n B O p BUECH B /ERL U 72 p-InSb/i-

InSho.085No.015/N-1NSh A 18 D VS 2 3 A 7=, g
[8 5] DCIRF ~ 7 % b1 28y ZIEIC LV | Fig. 1 @ B —
&9 Zpak ek & FEARICHE ] L7z 2 FEEE O n B Si FEbR, p Y — pr,
Si FEtR, p A Ge FARDIBTRZ RT, SFEIEK Bz n BlE L T—mm—
p )& % InSb, i &% InSho.ossNoos (2 L 7= PIN ik 2 {ERL L | ﬂ?n = ??:fm
AR LTz, & bic, 350CT5 HRIOT =— LA swen A
Si (SbE-7) n 0.01~0.05

1TV, ORHIE TOEGEE-BIERHEQ-V)D i 217 > 72,
4 . . R Fig. 1. Sample structure and
[HEREOEER] Fig. 213, AR LICER L7 PIN A5G D substrate characteristics.
T == VALERR D J-V R A R, BT AR E N A T A E

_ 00 e s grown
E\ﬁ@ﬁﬁﬂ472%E%%bfﬁb\m%m%ﬁﬁﬁﬂ)%Z?%ﬁiﬁ%
G, R p AR EBOREE D b n B ERELO A F g, |
IEFEIC A L CR X ARBIRATZ, Fig. 313, 28RO & o)
Si MM IS /ERL L7z PIN Mt 0 7 = — LALER i1 0 BB B FE gﬁ' -
AT L7z -V Rtk &R g, 2.5V TO7 =— L ALELHET] 32 um;M1 23

DO E G 5 mME ST )%, n-Si(As) T 0.227. n-Si(Sb)T  Fig. 2. J-V characteristics of PIN on
n-type and p-type substrates.
0.131 &, BEDOHNERMEILE -T2, 7=, nSi(Sb)yD 7T = P Pty

1000

— AR DA IE 0.010 b L7 2 b, WM § o,
£
DU R T & 72, Z
[REE] ABFZE O I3, AR AR T, AME ¢ | { oo
TENEGPE R T ITTE /M ] AR R VAR N BHARHRAE+- AR T2 § | gt
B o &5 T2, Ty B < T 4 2 3
Voltage [V]

(B3] (L) 140 TH i, 55 80 MG AMBL BRI o
A 22p-P10-2 (2022). [21HE) P T-76 fih, 5 81 [A15 MR Fig. 3. J-V characteristics before

S T e TN POE- and after annealing on n-type
FRKFEE S, 21p-P05-9 (2023). Si substrates.
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InSb/Gag 2,1y 16Sb EEF v RILHENT & IZH (THEFBEHEDR L
Enhanced electron mobility in InSb/Gao.221ne7sSb composite channel HEMT structures
REXEET !, BHRESHEEE, OXIGEA |, #NEE ", BERHBR !, F5S

EE—H2, IUTRXE? BTHREA? RN 2 S0NER? EER |, BRERE
Tokyo Univ. of Science!, National Institute of Info. & Com. Tech.2 ©T. Oba’, T. Jinnai',

R. Ebihara!, W. Nakajima, I. Watanabe?!, Y. Yamashita2, R. Machida?, S. Hara?, A. Kasamatsu?,
A. Endoh!, and H. L. Fujishiro’ E-mail : fujisiro@rs.tus.ac.jp

R - HE : Fox it M-VEEAYREROF TOETOAY T o
HEm O/NE7 Sb ZFMEHZER L., ZhveTF v @iz fn Alg 40lNo oS barrier 25 nm
7 HEMT OELHIRHED [ BIZm T 725t 217> CT& e, i AlosoleeoSh spacer 5 nm
E CTOWFJETIL, InSb F K /40 2 WIEFE THRIE Ns A9 &L SRR SRACEA
5 ﬁﬁ%%ﬁﬂ&jﬂé 7= GZ\ AT D4 70/§ v 77 %ﬁﬁ V72 GalnSb Gag 2, 76Sb (sub)channel Y,nm g
v RAEEA L, EOELBEIE LY Ns O A ER L, F Unstrined
7LC\ GalnSb HEMT %'ﬁzﬂ&” l/\ 5@@?}% {Ezéﬁﬁ" =342 GHz %éﬁk L Alg 25Ing 75Sb lower buffer 1.5 um E

7221 KAFFECTlE, m* /& InSb & % GalnSb F ¥ 1 /L 2§ AISb buffer 250 nm

A L72 InSb/Gag2olnossSh A F ¥ R/ A EATHILTHAR D u AN

D k& o7, SI-GaAs(100) sub.

3B : Fig. 1 1T S.1.-GaAs(100) %54 212 MBE TR LT- Fig.1 InSb/Gao 22Ing 7sSb composite
InSb/ Gag 221N 78Sh 25 F v %/ HEMT #i&E%2R~74, Fv channel HEMT structures.
FOVIEEIL 20 nm CHEELTZ, InSb Af>F v R/LERE 2000 a 71 s
duss 13 1 nm 705 4 nm FCHBENLOELRCEABIE ¥ N P

8 nm DINTEALSE o, fERLICABO=RE 77K T § 1800 ¢ i
phTR—VRE CHFIEL , BRLRED ARM §5E 3 lsa 28
VRDIRFAT T E A HT L CEIBINEE Do 25 E 10000 | 23
HL7, E e
FER : Fig. 2 [ZHE L7z uk Do @ dinsy AT R, é 14000 1 3.4 § °
1 dinsy DFFNIZ L0 BN L7228, dinsp=1nm 82 %5 8 £

w
N

EHFHIZE LTz, 77K THRIBROME M2 L oz, i 12,000 PR —
HE I, dinss=1nm ® & Z{Z, =R T 14,500 cm?/ Vs, InSb thickness, djns, [nm]
77K T 19,600 em?/Vs ThH o 7o, pOHINLT ¥ /LM Fig.2 Dependence of electron mobility, u
DYEHENEREM B LI &Itk 2b0EE 25 and threading dislocation density, Drp
N5, —F. DplEdinsy=1nm 2k z 2 & I IcHI L on disp along with at RT and 77 K.

7z, Fig. 31ZEIRE 77K BT Hudi¥ L Do OBfR%E 10

R uDMHL Drp (B LTz, TAUTAELOW  § g,

MPuDBYZECSEIZ LERLTEY  BRBIE g | deome oo

INCRAE LTEBEBIRMLORE M OB O RE L X o 2.

o722 L ER LTV, S T S
LLE S| InSb/ GagzzIne7sSh & v /L HEMT 2o f

L AT S InSh B E BB ORERS ML b § o8 Qimmom

%R SRR U po ) EICH S Chobimft o = &K

60 % 04 3.0 3.l2 3.l4 3.I6 3.I8 4.0

% . Kﬁ%@*%ﬂ 6i\ JSPS *’Hﬁ:% 20H02211 @*ﬁﬁj} Threadigg d[if(l;)g;ii:)nr;]density,

;i;é TTij/LtO Fig.3 Relationship between Reciprocal x ,

[1] M. Hiraoka ef al, Phys. Status Solidi A 217, 1900516 @nd PmwatRTand 7K.

(2020).
[2] & Hfth, 2 71 EERZRISRE T RRSE, 24p-52A-2 (2024).
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# TV F—7 InSb/Gao2InessSh #& F v R JL HENT & D ERBFHE
Electronic properties of double doped InSb/Gao.22Ino.7sSb composite channel HEMT structures
REXAET | FRECHRHRE. Ohl 5" AN &' BER R KEER,
EE—-f?, BTEEAZ WWTRX? R#N2 T0NES? SR kRiER
Tokyo Univ. of Science!, National Institute of Info. & Com. Tech.2 ©°W. Nakajima!, T. Jinnai',
R. Ebihara!, T. Obal, I. Watanabe?!, R. Machida?, Y. Yamashita?, S. Hara?, A. Kasamatsu 2
A. Endoh!, H. I. Fujishiro' E-mail: 8124534@ed.tus.ac.jp

TE-BH: B ITEBFOFDEED/NEZ N InSb 3nm InSb 3nm InSh 3nm
I Al Ing¢Sb  25nm | Alg,lngeSb  25nm| Aly,lngSb 25 nm

InSb J& Z GalnSb F ¥ K /LT AT D AlpdoeSb  5nm | AlgalngsSb  5nm| Algan,sSb  Snm | |

> I Te 5-dopi
InSb/Gag 2Ing 7sSb #4 F v LR IZ LY GagzalgsSh 7.50m | GagzlNgzsSb 7.5nm | Gagzlgrssb 7.5nm |~ 700 o

AT 773y 7 7 GalnSb HEMT f§i&DFE Gaq_zl;:ns.,l:,Sbﬂ.; :: Ga,,:li:nSb 1.51 :: Ga.._:::.:,Sbﬁ.; ::
%%@E u D IJFTJJ: %*ﬁg“f L7z mo Zfifﬂ:%"ﬁ'( Al Sb 15 nm |NledNegSb 7 nm | Alg lng,Sb 7 nm
. Ty RLBOETFIZTe 286 R—77 5% wTee Alg ngSb 8 nm | AlgngeSb 8 nm '.:;]-duping
BT R =T AT 5 2 & CUE O e B
%%Ej:if L/fci ﬁ‘) % ‘.\/‘_“ }\ %%%&ﬂj NS %\_—’i’%'j][] é Al 25Ing 758b 1500 nm | Al 55lng 758k 1500 nm . '1211 o
_E}:é : k %‘f*ﬁ%ﬂ‘ Lf:o é FO G: GaSb *ﬂﬂ}q*}ﬁz AlSb 250nm AISb 250 nm AIASI:b 75 nm
E‘ZE% Cl: (ﬁ,ﬂ;ﬁ:%il'/\‘ P4 7 7 )E__élll OD:JT—%_F)\L?—‘ c]: D ’11:% LT-AISb LT-AISb GaSb 175nm
F-REEANT L A ERIBN OFEAE - &R 21 Sl-GaAs Sl-GaAs SI-GaAs
HILR, u OE B RaHiE LT, @ ) ()
3B 1 Fig. 1 1T S.1-GaAs(100) 54K i MBE Fig. 1 Schematic views ofGaInSb
ECHUE L= o 7L F— InSb/Gaonlng sSb HEMT structures grown in this work.
HF ¥ /L HEMT #i&(a), ¥ 7V K—7 HEMT = 2200 40
5 (b), RS> 7 7 J8/GaSb YIMILIEE 28 C z
A L7z 7 F—7 HEMT #it(c) &7, @i § 2™ © N {smsg
WZBWTTF v 2 E B~ Te K—7KEIE 70 ; 18000 | ° 28
s THElE L, JATHELD #7A F—7 HEMT#E § | 082
& % Fr o (b) & i (o) DT FVE Fl~0 e T [ T 3 =
]\‘\»—70%‘:?5 X5 THXE L7z [3]" Z]:h—ﬂ/;j]%@”ﬁ;( & 14000 1 i. Electr:nmohilityll 1" E =
BRAFFIEZ T L AR E O ARM @bty § | s
IEDRFAT v Ttz s L CTHBGEMEE o a b ¢

PTD %%Hﬂ L7, \ i B Fig. 2 Comparison of # and N for
A : Fig. 3IZ 3 HHOMIED u & Ny Z” 4, # structures (a), (b), and (c).
i (a) & b LT, A (b) @ p i3 2.5%084 L, N

E 23%MM LT, TN E—THEERND D TR “g
LITED NIZHFITHM U725 g3V E— 87 T j0m0 g _
— B CHELOHINC L 0 00k L7, Fig3123 S * 18 E
FREOMEED 1 & Do %7758, M () Tp=19310 5 18000 |82
cmVs, Drp=4.8x10%cm? & 7=, i (b) & it 5 16000 | . TEx
LT, () D p 12 37.1%HI L, Dip 13 314% 2 ) lweé
W Lz, 20 u ORINE, GaSb ¥z ERSE E  § ™% | ’ g
RS 7 7 B K R OFE A - AR IIHI S § 12,000 : ' : oo £
. Do MY LT2 2 L2k B, ZOfER, 20,000 © a b ¢ =
em?/Vs T u V& BT, Fig. 3 Comparison of x and Drp for
BBE : AHTIEO— 01, ISPS AL 20H02211 oo structures (a), (b), and ()

I X - TiTbh,

BEIER : [1] KGM, 55 85 [RIFKFIL AW E THIE, (2024).
[2] R. Ebihara et al., Proc. CSW2023, TuC1-4.
[3] B, %70 [n&EFSHYE TR, 15p-PA05-3 (2023).
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GaSb £ InSb EF Fv Mo DEAKRRDBREICX HRERI
Lengthening Emission Wavelength from InSb Quantum Dots on GaSb by Stacking
O/NEFHE AN, RE XBH', KE E', 48 E-B2% BAK #iL, =k R
(REXSGHETL |, ELRH
OY. Onoda!, E. Kuwabara!, S. Ominato!, S. Gozu?, H. I. Fujishiro!, A. Endoh! (TUS!, AIST?)
E-mail: 8123511@ed.tus.ac.jp

(FFE] PRI~ m) TEET 207 2 501 single layer
IR O TR AIRETH D, B4 Ry B CREN al

BESTND. HABUHFITHW DI T DI H
FEOFELLTET Ry NEHWDFIERD D, Fxidsy
TR X X —MBE)EZHWT InSb &1 Ky hOE

30
20
10+
50

Number of dots

RTINS, FRIL7ZETF Ny FOFOLERITN 1.7 o} 2 layers
um TH Y, BEEPHETHH[1]. ZOMRFEL L 20}

T, Ny hor#ELEMEN S H[2]). AL TIL 2 JEfEE 20t

BT Ry FEERL, Ry h¥Aa X HESS PL FrtE 230 b ¢ s
Nz, B, BT Ry Lo —%5E L, 0026 40 60 8 100 120 140 160
SEERE & bl L7z, Dot diameter [nm]

[2BR] InSb # 7 N> M MBE iAICX D kL. £ dot di .
GaSb(100) 547 _EIC GaSb buffer J % 133 nm HiR Li=fkic & ! Histograms of cot diameters for
InSb % 23 ML fE L7-. 2 BREEOEE, HE Ry ko b single-layer and 2-layer stacked
\Z GaSb spacer JE% 1 nm i L, D EIZHE InSb % 2.3 quantum dots.
ML & L7-. InSb @R L — M 0.1 ML/s, V/III bl 2
L7z, Ry M A X - R ORI IR ) BsEE 2
MW=, Fig. 1 ICHELHE 2 BHEO Ky NEAEOE X K
7T NEoRT. HE Ry b OEEERIT 45.50m, fEE 2 k8
BO Ry bOFHERIL 956 nm TH VY, 2 EHITHED
FI2FECHIR LTz, £/, HBICHA 2 B HIFEEDE —
PEREL Lz, £y MEEL, BELHEE2EAEICE
WTHA%1.38x100%cm?2 & 7.05x10°cm?2 720, 2 JEfE)E
DFFMEL 72 o7, Fig. 2 ICHE Ry M & 2 J8fdEE K> B
D TIKIZHET D PL AT fLaRd. 2 EfEE Ry ho
EOMHRE Ry b EERTRZ X LF—THRL L2k o 06 - e o0
Wl : 1.69 um—1.85 um). ZAUFMERBICL Y &S HMIC K Energy [eV]
v MRREL ol ThD. £IHE, 2 E@HbETO
GaSb D B — 7 (2% 9 A FHXIH R E I L Z 4241 0.56, 0.20  Fig. 2 PL spectra of single-layer and 2-
Tholz. 2 BEEOMERTIE 2BEHD Ny hOEXR{E  layer stacked quantum dots at 77 K.
WX BIEFRN Ny FoBMBEK & Ebils.

[BtE] &7 Ny b2 b ORI L X —13F 2V E Bl TO0F

WX VR L3]I mlinkg AR ERE K> MBI L 680}
T, @ Inm, BAR40nm &5 ERKETRALEF—DHE T Ll
fEIE 600 meV & 720, FEERE(735 meV)L D &7 D /& E

VW ZORREIE In-Ga O AIEHIC L DR EEEZ Z B > -+ w/o diffusion
5. 2T, BB BEREICE O I E % 0.65 S 21 - W/ diffusion
nm &7 5EERMEE L. ZOEEEHWClE-—
FliREh A~ G35 2 e Ry N QEHEHO Ry MIm& 1 580}
nm, B 100nm) OFFT R F—EFHE L. Fig.3 1 I —
2 JEfERE Ry MIBIT 2R R X —OfEE MR KA .

— Singlelayer

\

— 2 layers

Intensity [arb.u.]

DFHAMTHD. FHERL Y LILHOEEN KX, K o0 St;';kin“int:'rial ([":m]1‘°
J& Ry MBI AR 0.65 nm & V% & FEEEIFE 0.5 9
nm THINT RV F—DEERE 669 meV & IFIEF—KT 5. . .
[ 52 501k) Fig. 3 Stacking interval dependence of
[1] E. Kuwabara e al, Phys. Status Solidi A 221, 2300659 ~ calculated PL “energy for 2-layer

(2024) stacked quantum dot.

[2] Y. Nakata et al., J. Cryst. Growth 175/176, 713 (1997).
[3] ZhErHf, 2023 FKZSH P ERSEZS, 21p-P05-7.

© 20245 [CHMERES 13-180 15.3



19p-P09-13 BESEH MRS KB LIRS BATFBE (2024 KMALEN2RIBRAVTAY)

InGaAs EF FyY FORBBYMEZA-AEVREBE LTS AMFA— FOWME

Study on spin-polarized light-emitting diodes with different stacking numbers of
InGaAs quantum dots layers
EABEIESTSE O B, X &, Ik BEF, R WS =L s
AN\¥a FTR, KM R, #l BE
Faculty of Information Science and Technology, Hokkaido Univ.
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Fig. 1 (a) Schematic illustration of spin-polarized light-emitting diode using 1 and 3 layers of Ino sGao sAs
QDs. Normalized EL spectra of (b) 1-layer QD LED and (c) 3-layer QD LED, measured at 100 K with
injection currents of 3 mA and 7 mA under a magnetic field of +3.0 T.
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Carrier dynamics in 2D and 3D SML nanostructures by power-dependent PL
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Stacked submonolayer (SML) growth of InAs/GaAs nanostructures by molecular beam epitaxy (MBE)
has been gaining interest as alternative to the conventional Stranski-Krastanov (SK) growth.>? SML growth
involves the alternate and cyclic depositions of <IML of InAs and ML-thick GaAs. The high degree of
control afforded by SML growth is desirable for optoelectronic applications. Furthermore, the ability to
prepare either 2D and 3D SML nanostructures provides another degree of freedom in optimization for a
variety of applications.®> However, the carrier dynamics in 2D and 3D SML nanostructures are not well
understood. In this study, we use power-dependent photoluminescence (PL) measurements to investigate

the carrier dynamics in 2D and 3D SML nanostructures.

The sample for the study was grown by MBE on a s.i. GaAs (001) substrate. After oxide desorption at
600°C, a 100-nm GaAs buffer was grown at 590°C. The temperature was then brought down to 500°C,
where a 30-nm GaAs layer and the 10-stack InAs/GaAs SML nanostructures. The 1% to 9™ stacks of InAs
were 0.4ML per cycle, whereas the 10" was 0.9ML. The GaAs spacer was kept at 2.1ML per cycle. The
sample was then capped by a 50-nm GaAs layer. The sample was then characterized by PL measurements.

Shown in Fig. 1 are the power-dependent PL spectra of
the sample. Note that two distinct peaks are observable in
the sample: a narrow peak at 912nm and a broad peak at
953nm. These are attributed to the 2D and 3D SML
nanostructures, respectively.r In addition, it is can be
observed that the at low power (0.34 W/cm?) the two
peaks are of comparable intensity, whereas when the
power is increased (2.24 W/cm?) the 2D SML peak
becomes prominent compared to the 3D SML. Therefore,
the data suggests a significant difference between the
carrier dynamics in 2D and 3D SML nanostructures

Shown in Fig. 2 is the plot of the integrated PL
intensities for the 2D and 3D peaks in Fig. 1 as a function
of the excitation power. It can be seen that as the
excitation power is increased, the intensities of both 2D
and 3D SML peaks also increase. However, the rate of
increase is different between the two. The 2D peak
emerges with increasing excitation power, surpassing the
3D peak at the crossover point of around 3 W/cm? as
shown in the inset of Fig. 2. This suggests that below the
crossover, the 3D SML is more efficient at capturing
carriers, whereas above the crossover, the 3D SML
saturates and the 2D SML become more efficient at
capturing carriers. The saturation behavior in the 3D SML
peak may be explained by the lower density of states per
unit volume as compared to the 2D SML.

In conclusion, the carrier dynamics in 2D and 3D SML
nanostructures has been investigated by power-dependent
PL measurements. Results have shown that at low power,
3D SML are more efficient, whereas at high power, 3D
SML saturates and 2D SML then becomes dominant.
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Fig 2. Plot of intensity vs excitation power for
the 2D and 3D SML peaks. Inset: magnified
plot around the crossover point of ~3 W/cm?.
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Fig. 1 Sample structure.
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Fig. 2 Cross-sectional TEM image of sample.
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