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BluO日(Green Stimulated]Enlission in Lattice‐Matched ZnHgSSe/ZnSSe Double
Heterostructures by(Dptical Pumping

Y.Eguchi,K.Ⅱara,K.Yamamoto,S.Ⅱ aneda,Ⅱ.Kukilnoto・,and H o Munekata
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A ZnHgSSe wide bandgap quatemary a1loy is a class ofnovel materials which can be used as an

active layer in ZnSe‐based lasers wlth totally lattice‐ matched to both cladding layers and substrates

(e.g。 ,ZttgSSe/ZnSSe/GaAs(100)Or znHgSSe/Z」 MgSSe/GaAs(100)DH's)。 We belicve that intro‐

duction of lattice‐ lnatched mateHals system is one ofthe FnOSt effective solution to the problenl ofthe

slow degradation encountered in the lattice‐ lnisnlを■ched ZnCdSe/ZnSSe/ZnMgSSe lasers.In this paper,

we report the fabrication of lattice¨ inatched l〕 H laser strllctures by using the ZnHgSSe/ZnSSe systenl,

田五 demonsttate for the irst time the occurrence of bluc‐ green stimりlated emission by optical

pumping.

Salnples were growll by mdecultt beam epitaxy o任 )E)on GaAs(100)Substrates Source

materials were elemental Zn,聴 ,and Se,and a compound ZnSo Aちpical DH smcture cOnsists ot

from the top,a ZnSO.。 8SeO.92 upper cladding layer(100 nm,Tsub=200CC),a znO.988HgO.012SO.10Se。 .90

active layer(20011m,Tsub=190℃ ),a ZnSO.07SeO.93 10Wer cladding layer(l μmi Tsub=280℃ ),a Znse

buffer layer(30 nln,Ts山 =280℃ ),and an n‐type Gtts(100)SubStrate.A substtate temperatllre(Tsub)

for the groⅥ泣h ofthe〔x〕tive layer was set to be relatively low to promote the incorporation ofHg in the

active layer.Interdifhsion of Hg across the heterointerface was not signiicant,as conilllled by the

secontt ion mass spectЮ scopy(SIMS)depth pЮ ■le ttalysis(Fig■
)。

Fig。2 shows a photollmmescencc(PL)spectrum at 20 K of a DH sample.A32511m‐ line of a

Hc‐ Cd laser was used for excitation.Two different ellllission bands were obseⅣ ed;a broad enlission

band(2.4～2.6 eV)due tO a z証 珀SSe tttiVe layet and a wcak emission band(～ 2.86 eV)o五 gintted

10m an upper ZnSSe cladding layer.A stЮ ng PL emission from the ZnHgSSe layer relttive to the

emission量℃)In the ZnSSe layer indicates that camers can be accumulated effectively in the active

la7yer。                         ,                      1

Fig。 3 shows the clnission spectra at 77K ttn量 om a cleaved edge of a strlped E)H sample

lnder various excittdon intensides.The length ofthe cav的 Ⅵ Sl.l mmo The excitation sowce ms a

pulsedコ肛(卜YAG laser.(355 nm)whOSe pulse wldth and repetition rate were 20 ns and 10 1L,

respectivelyo We have obseⅣ ed the spectral narrowlng wlth a peak position of 510.5n■ l when the

excitation power reaches at arolmd 90kW/cm2.This threshold valuc is somewhat higher than the

values reported earlier for ZnCdSetased lasers.Flmher increasing the power,the emissiOn intensity

increases superlinearly.

Fig。 4 shows the polarization dependence ofthe light output intensity for]田 罰 口M modeso As

scen clearly,the intensity of the TE mOde is ten times higher than that ofthe¶M mode.In total,we

have demonstrated the occurrence of stimulated emission in blue‐ green wⅣelengths reglon for a

lattice"matched ZnHgSSe/ZnSSe DH.
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Fig.l SIMS depth profile of a DH sample used for
photopumping experiments.
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Fig。 3 Emission spectra ofa l)H sample under vanous

excitation intensities.

20K

卜"
2.2     2.4     2.6     2.8

PHOTON ENERGY(ev)

Fig.2 PL spectrum of aDH sample at20K. A shoulder

around 2.3 eY is due to the optical interference effect.
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Fig.4 Polarization dependence ofthe light output

for TE and TM inodes。
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