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Fig. 1  Scheme of experimental setup.
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Polarization Characteristics of 980 nm
H igh Power V ertical Cavity Surface Em itting L aser

PENG Biao' °, NNG Yong-qiang, QN Li, SUN Y an-fang"’,
LITe? CUI Jin-jiang >, LU Guang-yu'’, ZHANG Yan'’,
GU Yuan-yuan'’, PENG Hang-yu'’, WANG Li jun'
(L Changchun Institute of Optics FineM echanics and Physics Chinese A cadeany of Sciences Changchun 130033 Ching
2 Graduate School of the Chinese Acadany of Sciences Beijing 100049 China)

Abstract Vertical-cavity surface-em itting lasers (VCSEL) have many advantages such as low threshold
current and single mode operation as well as easy to be fabricated n high-density arrays and low cost in
manufacturng VCSELs are used m many areas for exanple optical canmunications optical nterconnec-
tions and optical signal processing But in sam e applications the polarization orientation is sensitive such as
optic recording and laser frequency doubling It is necessary to control the polarization characteristics of
VCSEL effectively In fact the reliable control of the polarization orientation of single devices w ith small em is-
sion w ndow is realized through many methods i which the most popular one is the sub-wavelength surface
grating technique But due to the existence of multi-transverse modes i high pow er VCSEL devices w ith large
an ission w ndow, the polarization orientation changes fran one basic state to the other orthogonal one depen-
ding on the mput current and temperature The temperature dependence of the polarization characteristics of a
980 nm bottan -en itting laser w ith 500 Pm am itting aperture is mvestigated The temperature changes fram
298 K to 368 K w ith a increasing step of 5 K. It is not easy to directly measure the tanperature of the active
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region so the tanperature of the heatsink is used to characterize the tenperature of the active region A polarr
zation bean splitter (PBS) elanent is used to split the o orthogonal polarization states into transm ission wave
and reflection wave respectively The output powers and centerwavelengths of these wo orthogonal polariza-
tions states are m easured by using a sam iconductor laser paran eters test systan. The temperature dependence of
the output power of each polarization state is the sane as that of the total output pow er of the device w ithout the
PBS The centerwavelength difference betveen the o polarization states increases slow ly with increasing tem-
perature W hen canparing the polarization behavior of both states we find that the reflection state reaches
threshold of lasing before the tranam ission state when the device is kept at a tanperature belw 328 K. But the
output power in the transm ission state rises quickly than that n the reflection state At every tamperaturg there
is a certain currentwhere the powers i the wo states are equalw ith increasing the current W ith mcreasing the
current further the power in the transm ission state is higher than that in the reflection state And when the de-
vice is kept at a tanperature above 328 K, there is no obvious altemation point betveen the wo states and the
power in the transn ission state is higher than that in the reflection state all the tme The reason may be that at
low temperature and low current the heat effect is not serious the red shifts of the reflection wave and transm is-
sion wave are both snall but reflection one is a littlemorg so the reflection wave is closer to the centerwave-
length of DBR. W ith increasing the current the intemal tenperature of the device mncreases seriously the red
shift of reflection state ncrease faster than that of transm ission state so the transm ission wave is closer to the
centerwavelength of DBR. A thigh tanperature the heat effect is serious whatever at lw current and high cur
rent both of the red shifts are big so the transn ission wave is closer to DBR centerwavelength all the tine
According to the detailed mvestigation on the polarization characteristics of large diameter VCSEL device a
method w ith an extemal resonatorw as proposed to realize a stable polarization orientation w ith a resonance length
of about Q 45 mm.

Key words vertical cavily surface em itting laser (VCSEL); PBS polarization basic state
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