Introduction

Method

Experimental

Set Up

Experiment
Horizontal Scan Test (1.274mN)

1470.99

Fnergy  [meV]

F/ANZHRZEHF BEREF YO RS FEH]EH

@
RIKEN

Strain Measurement using Photoluminescence Characteristics of Quantum Dots due to
Nanoscale Indentation of Semiconductor Quantum Dots

REEHEEKR) , BEE—BEH, Liang Yuanhua (33 EXB)

Saitama University, 255 shimo-ohkubo, sakura-ku , Saitama , Saitama 338-8570, Japan
The Institute of Physical and Chemical Research (RIKEN), 2-1 Hirosawa, Wako, Saitama 351-0198, Japan

- e " by EEDHE
WP FRRRTFEORKRILERNALE OF /R —IABAHIZ S B EHMIAENFHAMET .
e OF AL —'— O ALK DEF THRAL TLISRYEREAEILL . FHEBMIZHESTHRIL

o O.E:'E?Efciﬁﬂi%% F—DEMDOEHHNELES,
o — OXBFMBER  sonmnsncis AR RRLLWERORNEBENE TE SARIEANBS
e FHREOHK > - = -
S b= [ W — AR OMNE DB E A R T/Zb‘-)bﬂ:&ﬁ(-d:‘)f’é#ﬁﬁ?’é%l-
A E AT S, =
— = ETFILOUBEERETS
5 Method of analysis Six-band Hamiltonian
Bl PZT-controlied (9= Oy 50
Namoindentation . @ & X; e =3
’ e ,./‘ ® i N~ ik
v N (9
- [ 2R X A
I . E
\——J—E‘TTTAI/_‘| IZE 2 =
X / N b
(a2 N — o
Moncevomatecco (1d)
(avoughopicl o) el [
cu[Pa] |11.81x10" |10.1x10" (1h)
oy c.[Pal | 532x10° |493x10°

[ a(ev) | -7.63 -6.06

E = (1-2v)(c, +2¢;,) a,(ev) -1.00 -093
b(ev) 177 -181

= 2(1Eﬁ an dev) -3.10 -3.21 Cae %

Ag(eV) 033 035 i

(1a) Probe apex observed by electron microscope (d=1u m).
(1b) Cross-sectional configuration of nanoprobe and sample.

(1c) Nlustration and picture of nanoprobe PL system and Load cell.

(1d) Contact model with plane indenter (no friction).
(1e) Mesh of model in our analysis (ABAQUS).
(1) Elastic stiffness and deformation potential of each materials.

Method of identification
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Hole concentration due to nanoprobe indentation
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(2a) Change of luminous energy and intensity during optical fiber Scan test. (Brightness is intensity )

(2b) Dependence of emission lines on scanning distance .
(2c) Comparison of measured Ar- /E relations with FEM result.

(2d) Ilustration of location identification of quantum dots observed during scan test.

(3a) Comparison of identified QD’s location and shift of VBM in GaAs matrix due to indentation.
(3b)lllustration of the holes concentration due to nanoprobe indentation in global model. The shift
of VBM are plotted according to the results of GaAs matrix at z= 46.5 nm in the x-z plane.
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