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Photoluminescence of Undoped and Ho*'-Doped ZnSe, Mgo.1sZnossSe Single
Crystals
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Abstract - ZnSe, ZnSe:Ho™, Mg«Zni~Se and MgxZni-Se:Ho® single crystals were grown by the chemical transport reaction
method. The crystal structures and optical energy band gaps of the single crystals were investigated. Their
photoluminescence(PL) spectra were measured at 10 [K]. Sharp emission peaks in the blue-green wavelength range and broad
emission peaks in the yellow-red wavelength range were observed. The single crystals doped with 1.0 [mol%] of holmium did
not show the sharp emission peaks because of defects which were thought to be originated to the holmium dopant.
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Fig. 1 The scheme of growing apparatus for single crystals.
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Fig. 2 A photograph of ZnSe:to® (Ho:0.01 Imol%)) single
crystals.
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Fig. 3 A photoluminescence spectrum of 2ZnSe and
ZnSe:Ho™ (Ho:1.0[mol%)) single crystals in  the
wavelength range 400 ~ 700 ([nm] at 10 (K.
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Fig. 4 A photoluminescence spectrum of the MgoisZnossSe
single crystal in the wavelength range 400 ~ 700 [nm]
at 10[K].

a2y 49 29 55 10[KIIA & MgosZnosSe 2
Mgo1sZnosSe:Ho® (H0:0.01 [mol%]) ©Z A PL 2¥ME o)
o ageM RaFE AR o), ol dAANME ZnSe
SR gol e FAE w3 wast BEEgen, 23 92 9
g & 19 YT, MgosZnesSe ©AA S A e

436

ZnSe ©AAEOE @i JHoz Wy I o] %
on, oF AMHLE B 1AM HAFE uet Zo)
MgoisZnosSe B2 WX o +Fe] ZnSe @@ AHY o
vz o ARD 0068 [eV] @utd dod gxgcs A
AZRY BHed 2498 ¢ £ Add a3 4904 BHF
£ uist Zo] HoE 0.01[mol%] 73 MgoisZnosSe:Ho™
dZ2A Y PL 2HEH A= holmivme 1.0 [mol%] H7tg
ZnSeHo” ©AATME 24 9oy QA9 oelg 2o
el o wer olg} o] HoE 4% HJel¥ ZnSe
2 MgosZnosSe BAA Y FuF Wizt Fo] J4FE X
A FEE E F UL

50
Mg, 2N, Se:Ho™ (0.01mole%)
SINGLE CRYSTAL
325 nm Excitation

~~ 1:LO (463.8 nm)

144636 rm)

8
T

8
T

1,-2LO(469.1 nm)

/ 1-30 [——SA(6055 nm)
' 10K

-
o

PL INTENSITY (Arb. Units)
S
—

0 | ] | ] | l |
350 400 450 500 550 600 650 700 750 800 850

WAVELENGTH (nm)

3% 5 TR (400 ~ 700 [nm)ol M Mgo 1sZnoasSe:Ho™ (Ho
0.01 [mol%)el PL A EZ [10K].
Fig.5 A photoluminescence spectrum of the
Mgo.1sZnossSe:Ho®" (Ho:0.01 [mol%)) single crystal in the
wavelength range 400 ~ 700 [nm] at 10 [K].
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Table 1 Optical energy band gap and emission peak
energies of undoped and Ho*-doped ZnSe and
Mgo.1sZnessSe single crystals at 10 [K] (units: eV).

Emission Peaks

Material |EG° Io ~f{lo-1lo = |Io -

I Io SA® | other
LO |21L.O|3LO[4L0O
ZnSe 2.845|2.802 {2.689 [2.659 |2.628 [2.598 [2.568 {2.025 -
ZnSe:Ho™
27140 - - - - - - 0271 2291
(Ho : 1.0 mol%) 20
MgoisZnessSe 2913 (2.867 [2.785 [2.754 | 2.724 | 2.694 [2.663 [2.081 -

MgoisZnogsSe:Ho™

2.841 12.795 |12.704 }2.673 | 2.643 |2.613 {2.582 [2.049 -
(Ho : 0.01 mol%)

a: EG(Optical Energy Band Gap, Eg), b: SA(Self-Activated)
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