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Fig. 1. Schematic diagram of subwavelength grating coupled cavity VCSEL laser structure.
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Fig. 2. The influence of grating structure parameters on the resonance spectrum: (a) Change the grating period; (b) change the

thickness of the spacer layer.

224207-3


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

¥ 1B ¥ Acta Phys. Sin.

Vol. 70, No. 22 (2021) 224207

16
14
12
10 »
g =
6
4
2
794.4 794.8 795.2 795.6
A/nm
~ (c) — dy, = 60 nm
| 2.0 . N — dp = 120 nm
.E AR — dp = 150 nm
‘D> 1.5 LA — dp, = 180 nm
=)
=
<
g
)
B
3]
2
£}
0 . . .
794.94 79497 795.00 795.03 795.06
Wavelength/nm

(a), (b) WIS IR JE AR EL R & 1 A0 Aot 2, PR ) 2 V2 158 5 St ol S0 3 (o A A

457.6 X 5
05 \
So1 795 796 4
457.5 Wavelength/nm
g 3 o
o =)
~ i
= 457.4 2
1
457.3
794.8 794.9 795.0 795.1 795.2
A/nm
__ 8 (d) —— dp, =60 nm
T .
g %Mﬂ*‘%ﬁﬁ’i 1 15
o6 e —dp =150 nm
> IR A —dp, =180 nm
1=
=
<
2
=
B
3]
2
€
0
794.94 794.97 795.00 795.03 795.06
Wavelength/nm
s (), (Q) HEFE TEMZ )G, AN H

P 22 JEL 8 WY 3 KOB M VCSEL A3 R X 5 6 & i 118 i v 3 231
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Abstract

In this paper, the 795-nm vertical cavity surface emitting laser (VCSEL) with sub-wavelength grating
coupled cavity is proposed and designed based on the theory of resonant coupled cavity, and the mechanism of
multi-cavity coupling linewidth narrowing and influencing factors are analyzed in detail by using the COMSOL
software finite element method. The analysis results show that when photonic resonance takes place in a multi-
coupled cavity, the grating-coupled cavity with reasonable design parameters and the multi-coupled cavity
formed by precisely controlled lasers are phase-matched, which greatly strengthens the narrowing effect of the
spectral linewidth resonance, and a 795-nm VCSEL laser with high beam quality and ultra-narrow linewidth
output is obtained, finally. Theoretical results display that the reflection spectrum cold cavity linewidth AXc of

the coupling cavity with a thickness of 180nm of the spacer layer can reach 7 pm, which lays a theoretical

foundation for achieving a kHz-level spectral linewidth output of VCSEL lasers.

Keywords: resonant coupled cavity, vertical cavity surface emitting laser, ultra-narrow

subwavelength grating
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