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Photoluminescence properties of exciton in Cu,O thin films
sandwiched by MgO plates
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1S orthoexciton states in the Cu,O thin film sandwiched by MgO plates have been
investigated by examining the thickness and temperature dependences of the orthoexciton
photoluminescence spectra. In this sample, the orthoexciton states are split into three
levels owing to a compressive stress induced by lattice mismatch at the interface. The split
orthoexciton states provide three direct and three phonon side PL peaks. The splitting
energy of the PL peaks increases with decreasing sample thickness. On the other hand, the
PL peaks have similar temperature dependence independently of the sample thickness.
These PL properties in the thin film are explained by the relaxation and migration
processes of the excitons into the interface along the stress potential gradient.

1.
Cu,O
MgO Cu,O
[11 2.
2 MgO 001
[4, 5] CUQO
2] Cu,O 99.9%
[31
MgO 0.6
CUQO 1
MgO
Ar’® (488 nm)
(2~4K)

73


iakai
長方形
73


(a) B

X o FJZ X 0
= 12.4meV
=
=
=
[
=,
)
=
z
=
=
1. =
3.
3—1
2() 2K Bulk 201 202 203  2.04
X Photon Energy (eV)
1S . ) 2. a b
P I, {
(12.4 meV)
3(a)~(c) Bulk [001],[110],
[111] X
I(E)
@
[6]
[110]
I(E)ec \/[E-E exp—E_Els ?
s T ), MgO[001]
MgO
ElS kB [110]
T 2 3
2 (b)
6
2040
1—4 2—-5 3—6 L xioo1] F X0l wper | [ XAT111) .
— L ; L (3]
I, m
1~3 4~6 = 2030 <
g
1~3 (D 5
5K, = T SO\ [ SR [ S
17K, 22K 2(b)
° 1 2 Stiess %kbar); ¢ : é K
@ () ©
3.

74


iakai
長方形
74


( 2 1) 4
Bulk ( ) ©
@
[7]
T 2
E=E,—— )
T+ » @
E,(eV) 0K
a (eVIK), B (K)
1
4
(¢
Cu,O
MgO
MgO
[110]
2'”1'1 .....
; "‘1‘__
2.01 4 \\'~
s | N
Eﬁ 2.0!]--: \
=
= :
= 1.994
= 1
=
1.98 ': o S ]
------- IR SR ] i
_HFI! 5 r‘f._'.
]_9'?_5 o ¥ L AR \:\
0 so 100 150 200
Temperature (K)
4.
Bulk
3—3

75

5
a ~ C
5
@ 1
a,p
Cu,0 K = 8.93>107 1/kbar
[8] 1
olfe [©)
p
1o ifery
3 ¢\ op ®)
3(b) 1
1

PL intensity (arb. unit)

2.01
Photon Energy (eV)

2.02 203 204

5.


iakai
長方形
75


1 Bulk

Eo (® B
(eV) (eVIK) (K) (meV) (kbar) (%)
Bulk 2.0195 (4.840.1)><10" 190
2.0165 (4.340.1)><10* 190
2.0165 (4.3#0.1)><10* 190 7.3 2.7 0.79
7.8 2.8 0.85
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