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Photoluminescence investigation of green emission- InGaN/GaN
MQWs grown on freestanding GaN by UV-NSOM
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InGaN/GaN quantum-well(QW) T & o] &3t} wEoiZ LED 2a& InN & GaN Abole] AA &
QA Aol 473 A7) WEo InGaN Fol A=A W RF indium-rich aggregation ©]Y} phase
separation ©] ZA3le] quantum-dot like nanometer-scale cluster #3&7F g4 "t} o8] g cluster T
%% potential fluctuation # localized energy state & #843t SHAES trapping 3HA =0, o]y
cluster FZ & efficient emission ¢ Z4% 9&& 34 dp.4?

Ath7l, sapphire 71 ¥ GaN 3 Alolg] AXEYAZ Q) AN HAste AFFEo] LED 439
28S dojmgles FE ITE st Uk o offFHEod HZelE sapphire 71 tdd GaN +%

ARt 71poe g AMRE A ste A7V AFH LR AE HoAn it
E AFgHE GaN 71% 9ol AZ€E InGaN/GaN B3 SA+-EF2(MQW)e] #3548 UV =3
F Y3 @An Z(NSOM)S AHE3te 2SS L, sapphire 718 ol 44 € InGaN/GaN ¥#H§-&
Zeo] BFEG Y HolHE dolH St
Ago] A5 InGaN/GaN MQW & LP-MOCVD o 9l8fA GaN 7]% $o AZ=HAH 283
A APEAL AL YA cantilever BAHS AHE3E Witec A2l Alpha SNOM FHl & F4+
18 A3 4+ A2 AR, 9 100 nm 2719 AFE J7HAlE UV & silica fiber 838 A
43, tuning fork & o] &3 shear-force A& WHLZ feedback 33T} excitation source 2 325
m 3¢ He-Cd laser & A&z, ojwl FAHF ©HY NFE F3 optical power & ¢ 10 uW
4ttt =% Photoluminescence(PL) ~HEH & 30 cm-monochromator 2 CCD-detector& At-§3t4
&3 At

Fig. 1. € UV-NSOM 9] optical image & YEH Zojt} ><25 um® ¢ 5x5 um® 2712 A& scan
S 9o, & 3717 100 nm AEQA FAAES IS F AN, HAHoz TR Fe
UFEAo] BAFE & F U

Fig. 2. & optical image oA ¢ Ao W& PL & E%% vetd Aok, AAE F A (150nm)
o2 o)FHI oFE FEFN WS FE EH"*‘1 2¥EHE BAALY oJF FREog &

4] peak & 97} AF 02 red-shift 38, FAld = E— 2 9] peak 7} VERRCE Y BE
AE F2 50 nm oA LFEAHS Boln, oJFE RHEAME 560 nm 9 peak 7} 580 nm %
392, 450 nm ¢ 650 nm ¥ AMZE peak 7t YEIES B F Aok ol A2HEFY
peak ¥2] AL sapphire 7% 9 AFHARN ANg 5 Z Fol& Roln v ARUH, 942
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2= InGaN = AAA] dwrx] oz Uelud: indium-rich aggregation ©]u} phase separation ©] %43}
o] quantum-dot like nanometer-scale cluster T%7} #7d=o] potential fluctuation 3 localized
energy state & FAAF7l wEo] LAE ReE gAY EIF oJRLE ol7|HE defect Y
dislocation ¢} nonuniform distribution W&l FAst= Rez wng vE Aok

B Ao ME GaN 713 o] AAE InGaN/GaN thZFFA-EF2MQW)S] 334 EJEXES
S UV 23F Y35 3(NSOM)E o] g3l &3 x, £FEAN(PL)E T3ta Fdstx] ¥
=]
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Fig. 1. GaN 719 99 449 InGaN/GaN MQW ¢] w38
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Fig. 2. GaN 7]% $o] AAH" InGaN/GaN MQW oA HAA = LFEA S Y EFEy,
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