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2—D Whispering Gallery vs.
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3D Whispering Cave Modes (3D

WCM) : toroid of helix symmetry
surface—normal dominant

irreducible to a simple 2D symmetry (2D
WGM)



Micro Whispering Gallery Mode(WGM)
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0 1910 Lord Rayleigh. WGM from concave surface
Philosophical magazine, xx. 1001 (1910). 2D TIR
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(3D wcM) PQR fabrication & structure
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(3D WCM) PQR (concave) & PQR hole (convex)

CMP-Metal-WireBond-Packaging
OPTO Paper # 6897-29 :Mega—pixel PQR hole chip : PC eff. isolations
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Photonic Quantum Ring

Ahn et al., PRL, 82,536 (1999). = Low threshold current (¢=15 pm)
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PQR : Early Raw Data
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PQR Threshold I,

Ahn et al., PRL, 82, 536 (1999).
Kwon et al., APL, 89, 11108 (2006).
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Spectral PQR Analy. of 3D WCM theoy opt. Lett. vol. 28, 1861 (2003)
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PQR: carrier-photon dynamic model

Dynamic filamentation and beam quality of quantum-dot lasers
E. Gehrig and O. Hess, APL, 84, 1650 (2004). _
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Park et al., APL, 79, 1593 (2001).
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FDM Simulation Parameters

Z ¢[/um] WRayleigh [,um] Z
10 0.314 3(2.7)
20 0.629 5 (5.4)
30 0.943 8
Parameter Value
Lasing wavelength 4 850 nm
gain coefficient a 1.5x107" cm?
Linewidth enhancement factor « 2
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Raylelgh r=R diffraction coefficient D, 18x107* cm
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Local density of states in 2DEG

Electron standing waves in a 2DEGs Coherent branched electron flow in a 2DEGs
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PQR Polarization Measurements
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Polarization Vectors // PQR

Kim et al., JAP, 102(5), xx (2007).

Strong Carrier—Photon
Coupling
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NW-FDTD (¢ = 1um microdisk)
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DISPLAY : from LED to PQR laser




Red PQR Laser Array




Red PQR Laser Array
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- The PQR lasing region is brighter than the LED emission region,
which means very high emission efficiency of the PQR laser.




Luminous efficiency & intensity

Conventional LED [
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Color purity

CIE diagram
® Red PQR
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The PQR’s color purity is about 1 which means high color rendering ability






PQR array ( ¢[20 um], 35um spacing)
CW/ room temp /at 60mA :
without & with an attenuation filter
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KR movie: Blue PQR Laser




US movie: Blue PQR Laser
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Intensity, a.u.

PQR Laser
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InGaAs PQR : non—VCSEL type : Early Raw Data

L-I curve of the InGaAs PQR Laset
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