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1. Where comes the lasing instabilities?
• Kerr effect: 𝑛𝑛(𝑟𝑟, 𝑡𝑡) = 𝑛𝑛0 + 𝑛𝑛2𝐼𝐼(𝑟𝑟, 𝑡𝑡) +⋯

• Spatial hole burning: Non-uniform gain medium originated from 
Competition between different lasing modes

• Filamentation: wave guiding by self-focusing and self-defocusing

𝑤𝑤

𝐿𝐿
<Schematics>

Several μm

𝑊𝑊 : 60 μm
𝐿𝐿 : 1mm (≫ 𝑊𝑊)

Spatial hole burning Filamentation

<FP laser>



2. Previous way to decrease instabilities

• By using the PT symmetry, succeeded in reducing the number of lasing mode.



3. Experimental setup and conventional laser

<Spatiotemporal intensity distribution> <Temporal Fourier transform>

𝑊𝑊 : 60 μm
𝐿𝐿 : 1mm (≫ 𝑊𝑊)

𝐼𝐼 = 500mA(𝐼𝐼𝑡𝑡𝑡 = 230mA)

<FP GaAs quantum well
Broad-area edge emitting
Laser>



4. Complex multiwave interference can work for it

• 1. D-shaped cavity: wave-chaotic mode

• 2. 1D dielectric slab with random fluctuation of refractive index: disordered 
structure



4-1. D-shaped cavity

𝜏𝜏𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝑥𝑥 , 𝜏𝜏𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

(𝜆𝜆) ≈ 100 ns

20
0
μm

<fine time resolution> <Temporal Fourier Transform>

<spectrochronogram><spatio-temporal> <emission pattern>𝐼𝐼𝑡𝑡𝑡 = 150mA

(𝜏𝜏𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 ≤ 1 ns for stripe)



4-2. 1D dielectric slab with random fluctuations of refractive index

• Full-wave Model(no rotating 
wave, no paraxial approximation)

-Solving Maxwell Bloch equation 
with FDTD method

Homogenous 𝑛𝑛 Randomly fluctuating 𝑛𝑛


	Suppressing spatiotemporal lasing instabilities with wave-chaotic microcavities
	Introduction of the author
	Index
	1. Where comes the lasing instabilities?
	2. Previous way to decrease instabilities
	3. Experimental setup and conventional laser
	4. Complex multiwave interference can work for it
	4-1. D-shaped cavity
	4-2. 1D dielectric slab with random fluctuations of refractive index
	슬라이드 번호 10
	슬라이드 번호 11
	슬라이드 번호 12

