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PQR (Photonic Quantum Ring) #lolA = A EAE 71A|7] & = A5 4 BY AHEER
L £ g By ol X0 E Ao Hol 3 2x9 AFZo HlEHEo ¥ T3 2%
oA ZAe AAHIE JlFdly LT AR HIAE A FAF Fd=2d WA FAdF FEx 5HY

€ BAd Az e FAAEA AFHAASTH[] ol PQR  #HolAE  toroidal
Rayleigh-Fabry-Perot F-Z1711A AwkAte] o3 FA7F F450] 3349 WGM (Whispering Gallery
Mode)Z ¥R HojA[2] 28l PQRY AL WEAY A2 PQCE (Photonic Quantum Corral
Effect)2 A9 & 4+ dom, I emissione 23 13 Zo] angular quantization ruleo] 2]% ctizta w
2 5AZ& 7HRR[2, 3]

B2 a3z HZ hollow PQR#} PQR hole (reverse-mesa) 28L& E#A anti-WGM3E PQR
emissiong HAsYGc 29 2914 ®BE vle}l 7] inner boundary spectrum (a)e] outer regular PQR
spectrum (b)) TE2A UoE AL B 4 UM, 29 (@)% #o] TE holedlAe ZEd @i
emission 289 E¥ (29 3b)E FAT F AAh 71€9 WGMeo| AuA7E dojd 4 Q& concave
3 Ao At HEEd £ U WA, EoM 2 emissione EZAE convexd HolA dojuy, ol Z
A9l gain-guiding®] 2} PQCE @422 4" PQRE A8& 4 A& Zeo|th[4]

£ 2 AFdME 2 WHOZ 88 PQR & oHolE AFsY 1 EAHE EAAH 29 32
27 15 m, 22 273 100 m3! 8x8 PQR & o] o]dlA 2] emission image°ltl, & o oldH = ©Y
EoM9 2L emission® AT = ARow, &F e carrer’t FFHE p-AFLEZREY Agst ¥
T 2H9EY 9 Yo Aris FAHoE ZAASA T vl FYE emissiond A& F AT o
g FgAE Fo 3 3D AR BHS olE o) &% nYAH FHE S& ok F FAPE vHA
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Fig. 2. Emission spectra from (a) the inner

Fig. 1 Spectrum of PQR laser hole (¢ = 5 ym m) and (b) outer PQR (¢ =
(diameter, ¢ = 10 m) measured in 25 m) at I=39 pnA. The inset shows the
normal direction at I = 800 A CCD image of a hollow PQR with a
spectral linewidth, FWHM = 0.055 nm. tapered fiber probe at I = 17 g pointing
The inset shows the CCD image of a to the inner hole.

PQR laser ( diameter, § = 10 i) at

I=10zA.
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Fig. 3. (a) SEM image of a PQR hole cross section (¢ = 143 um) and (b) angle-dependent
emission spectra of a single PQR hole (¢ = 6 ym) at I = 100 mA (The view angles are (°, 5°, 10°,
15°, 20°, and 25° from the right, respectively). The inset shows a emission intensity profile emitted
from a PQR hole at I=4 nA.

(a) (b)

Fig. 4 (a) CCD image and (b) emission intensity profile from the 8X8 array of 15 ym diameter
PQR holes at I = 10 pA.
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