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grown by vacuum deposition

T. Nishioka!, S. Wakaiki®, G. Oohatal, D. Kim*, K. Mizoguchi®, K. Edamatsu®?, and M. Nakayama

! Department of Applied physics, Graduate School of Engineering, Osaka City University
2 Research I ngtitute of Electrical Communication, Tohoku University * CREST-JST

We investigated resonant hyper-parametric scattering (RHPS) via the biexciton in high-quality
CuCl thin films grown by vacuum deposition. The absorption, reflection, and photoluminescence
(PL) spectra at 10 K demonstrate the high crystallinity of the CuCl thin film. Under two-photon
resonance excitation, PL bands originated from “cold” biexcitons are observed, while “hot”
biexciton PL is observed under one-photon excitation. Furthermore, two RHPS signals, which are
attributed the resonant scattering processes from the biexciton state into the lower- and
higher-energy polariton states, are observed clearly.

1.
CuCl 2 RHPS
(RHPS) CuCl
(
[1] RHPS 2 ( )
)
RHPS 2
2
2 pum
2 RHPS
(
) (2]
2 CuCl
um
CuCl 190 CuCl
meV 34 meV RHPS

205


iakai
長方形
205


RHPS
CucCl
SO,
SO, CuCl
RHPS
2.
CucCl
CuCl ( 99.99 %)
(000D)ALL04( 0.5 mm)
60 0.05 nm/s
4.0x10°Pa
SO, rf
SO,
rf 70 W
Ar(
10 sccm)
6.65Pa
CucCl 35 um SO
500 nm X
CuCl [117]
RHPS
Xe
He-Cd ( 325 nm)
Ti:Sapphire ( 20ns
15 Hz) 2
0.6
RHPS
Ti:Sapphire ( 2ps
76 MHz) 2
0.3
3.
CucCl

10K Zs
Absorption
;V:T r x 3
5 - 23 Zl,z
o] .
8 Reflection
>
é | PL Iy
— | Exc. FE
I He-Cd Laser %10
30 31 3z 33 a4
Photon Energy (eV)
1 CuCl
10K
1 10K
Zs 7y CuCl
Z3z  Zy»
[3] Z3
Z3
Z3 Z1>
Z3
FE
I
3lev
D-A
CuCl

206


iakai
長方形
206


Exc.3.24 eV
10K

Integrated PL Int. (& u.)
FrmT T e

HEXxc.3.189 eV
10K

Integrated PL Int. (a u.)

Intengty (arb. units)

Intengity (arb. units)

316 318

320

344 316 318 3% 32 314 322
Photon Energy (eV) Photon Energy (eV)
21 3 2
10K : My 10K *My
M, FE M
2 10K 1 2
3
10 K 1 (
Mt M. N; 2) Mt ML
2
Mt ML
Mt ML Mt ML
16 2
2 18
M+ 2
30 meV
Mt M, 2
5 meV
CuCl LT RHPS
4K 4 CuCl
M+ RHPS o
M
4 LEP (low energy
[3] 3.15eV Ny polariton) HEP(high energy polariton)
RHPS
4 1
LEP  HEP

207


iakai
長方形
207


Exc. 3.186 eV St | Exc. 3.186 eV
4K e 4K el
:@\ 0= § =
5t— &° Sl 2
= 3190 31% P
o] Photon Energy (eV) ;
; Laser -%'
L3 :
= HEEP HEP
314 3516 318 320 322 314 316 318 320 3.22
Photon Energy (eV) Photon Energy (eV)
4 CucCl RHPS 5 SO, CuCl
4.5 nJem? 4 K RHPS 4.5 nJem?
HEP 4K
LEP HEP 1
(5]
CuCl 2
RHPS
CuCl RHPS HEP
SO, LEP SO,
5 3.5 um CucCl RHPS
CuCl 500 nm S|Og S|Oz
RHPS CuCl
4 LEP
HEP CuCl SO,
SO, CuCl
CuCl
CucCl
4. -
cucl (N0.17GS1204)
e [1]K. Edamatu, G. Oohata, R. Shimizu, and
u T. Itoh, Nature. 431, 1931 (2004).
[2]T. Itoh and T. Suzuki, J. Phys. Soc. Jpn. 45,
1939 (1978).
[3]For a review, see M. Ueta, K. Kobayashi,
Y. Toyosawa, and E. Hanamura, Excitonic
processes in Solids (Springer-Verlag, Berlin,
1986) p.116.
um CucCl [4]M. Nakayama, H. Ichida, and H. Nishimura,

J. Phys. : Condens. Matter. 11, 7653 (1999).
[5]T. Itoh, T. Suzuki, and M. Ueta, J. Phys. Soc.
Jpn. 42, 1069 (1977).

208


iakai
長方形
208




