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Study of Subwavelength Hole Array Vertical-Cavity
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Abstract Subwavelength hole array vertical-cavity surface-emitting laser (VCSEL) is fabricated based on high power
980 nm VCSEL. The far-field output power reaches 1 mW. The special fabrication process is introduced and the

characteristic of the device is also analyzed.
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Fig.1 SEM photograph of subwavelength hole array Fig.2 Sketch map of measure system
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Fig.3 L-I-V curves (a) and spectra (b) of subwavelength hole array VCSEL

4 4

i
5 N TG 980 mmy ¥ K K By 24 3 TGS 7 A SR 0 i RO it 26 b 7 A/ L R 470 e M T A S0 B
ek, KK EIhHRIES] 1 mW, JE0 8RR MR T T 2 HT i 5%

Bt B R FRF R IP A B4 H SR TR,
Z % X W

S. Shinada, F. Koyama, N. Nishiyama ez al. Fabricated of micro-aperture surface emitting laser for near field optical data
storage[J]. Jpn. J. Appl. Phys. 1999, 38: 1327~1329

J. Hashizume, S. Shinada, F. Koyama. Near-field optical probing using a microaperture GalnAs/GaAs suface emitting laser[J].
Jpn. J. Appl. Phys., 2002, 41: 700~702

A. Krishnan. Evanescently coupled resonance in surface plasmon enhanced transmission[J]. Opt. Commun,. 2001, 200(12):1~3

A. Degiron, H. J. Lezec, W. L. Barnes et al.. Effects of hole depth on enhanced light transmission through subwavelength hole
arrays[J]. Appl. Phys. Lett. 2002, 81(23): 4327~4329

Zhang Zongsuo, Cheng Mutian, Liu Shaoding et al.. Scattering properties of periodic arrays of nanoholes in thin gold film[J].
Laser & Optoelectronics Progress, 2008, 45(8): 54~58

FROEBE, FEARH, XA & w5 A FHES Q0K FLE A S W R SO e 24 )], ot s e T3 &, 2008, 45(8):
54~58

T. W. Ebbesen, H. J. Lezec, H. F. Ghaemi et al.. Extraordinary optical transmission through subwavelength hole arrays[J].
Nature, 1998, 391 (6668): 667~669

K. Goto, Y. J. Kim, T. Kirigaya et al. Near-field evanescent wave enhancement with nanometer-sized metal grating and
microlens array in parallel optical recording head[J]. Jpn. J. Appl. Phys., 2004, 43: 5814

Gao Jianxia, Song Guofeng, Gan Qiaoqiang et al.. Fabrication and characteristics analysis of nano-aperture vertical-cavity
surface-emitting laser[J]. Chinese J. Semiconductors, 2007, 28(2): 265~268

r i, RMEWE, HI58R A QORFLARTE ELE AN WOt S8 SR PET]. 3R F 4R, 2007, 28(2): 265~268

Gao Jianxia, Song Guofeng, Gan Qiaoqiang et al.. Surface plasmon modulated nano-aperture vertical-cavity surface-emitting
laser[J]. Laser Phys. Lett. 2007, 4(3): 234~237

Xiaolei Shi. Single Subwavelength Aperture for Near Field Applications[D]. California: Stanford University, 2003. 56~60

Fang Chen. A Study of Very-Small-Aperture Lasers for Near-field Recording[D]. Pittsburgh: Carnegie Mellon University, 2003.
62~65

051401-3



