
- 1 - 

 
 

– –

“ ”

 
1  

[1]
[2]

[3-5]

[6-8]

                                                  
*    tomioka@osakac.ac.jp 

(a)

(b)

― 67 ―

大阪電気通信大学　研究論集 （自然科学編） 第 52 号大阪電気通信大学　研究論集 （自然科学編） 第 52 号

2017 年５月８日受理2017 年５月８日受理



- 2 - 

EL

TFT
8K 1 m 6 m

3 nm 1 1

(b)
 

 
2  

2
MEHPPV(poly[2-methoxy-5-(20-ethyl-hexyloxy)-pphenylene-vinylene Mn=40~70K, Aldrich, 

(a)) (poly(9,9-di-n-octylfluorenyl-2,7-diyl Mw 20K, 
Aldrich (b))

[9]
[9]

m Q-switched Nd/YAG (200 mJ, 
10 ns, 10Hz , Minilite II, Coherent ) SHG 30

(JFC-1100, JEOL)
SEM(JSM-6510SLV, JEOL) (ELSZ-1, 

Otsuka-denshi Inc.)

(Eclipse 80i, Nikon 
Corp.)

TiO2 [10]
DVD

[10]  
 (a)MEHPPV (b)

― 68 ―― 68 ―



- 3 - 

 

SEM
nm

MEHPPV (PL)

PL PL
[11] MEHPPV 15

30
PL 1  

i
PL i

i i

E EI E I
E  

 (  1) 

  PL      
 

0 0  0 1 0 2
PL [9]

PL b1 b2
2.25eV

2.33eV

b1 b2

PL
PL

b1 b2

iI  iE  iE  

 (a) MEHPPV (b) PL

(c) MEHPPV
 

Si
MEHPPV  SEM

― 69 ―― 69 ―



- 4 - 

 

2mm
10mm

 

[9]
MEHPPV

PL
MEHPPV

Type A

P1,P2,

Etotal

0

TypeB
Etotal

 

 MEHPPV
PL (a)

MEHPPV (b) 15  (c) 30
PL

PL

b1 b2

PL

 

― 70 ―― 70 ―



- 5 - 

 

(a) PL
 

MEHPPV 130 PL
Type A Type B 130

(a)

(b) PL

δ-

δ-

δ-

δ-

δ-

δ+

δ+

δ+
δ+

δ+

P5

P3

P2

P1

P6
P4

δ+ δ- Etotal

δ-δ-

δ- δ-

δ-

δ-

δ+
δ+

δ+

δ+

δ+

δ+

P1

P2

P3

P4

P5

P6
Etotal

 

 MEHPPV 15
30 MEHPPV

PL

b1 b2
eV

 

 (Type A) (Type B) MEHPPV (a)

(b)

(c) P1,P2,…, Etotal

 

 

― 71 ―― 71 ―



- 6 - 

 
1W 3 5 7 9

10W

500nm
10W

50nm

35nm
PL

[12]
Frenkel Bohr Wannie-Mott [13]

 
poly(substituted thiophene)

[14]

 

[15]

MEHPPV

[16]

 

 

(a)
(b)

MEHPPV Polyfluorene

0 200 400 600 800 1000

(a) (b)

particle size [nm] particle size [nm]

Qu
an

tity
(%

)

Qu
an

tity
(%

)

― 72 ―― 72 ―



- 7 - 

 

MEHPPV 150nm
300nm 532nm

 
DVD-R

740nm DVD-R
TiO2 TiO2

TiO2 DVD-R [10]
TiO2 740nm

PL
(b), (e) PL

(c), (f)
MEHPPV

TiO2

 
 

 

150nm

DVD-R
TiO2

TiO2 (a-c) MEHPPV  (d-f)
 (b, e)PL  (a, d) PL (a) (d) TiO2

 (c, f)  (a)  (d)  

― 73 ―― 73 ―



- 8 - 

PL
Frenkel  

 
 

(B)
 

 
 

[1] T. Lucatorto and M. D. Graef, “Laser ablation and desorption”, in “Experimental Methods 
in the Physical Sciences”, edited by R. F. Haglund and J. C. Miller, Vol. 30 (Academic 
Press, San Diego, 1997).  

[2] D. Bauerle, “Liquid-phase deposition, electroplating laser processing and chemistry”, in 
“Laser Processing and Chemistry” (Springer-Verlag, Heidelberg, 1996), Chap 21. 

[3] M. Liess, S. Jeglinski, Z. V. Vardeny, M. Ozaki, K. Yoshino, Y. Ding, and T. Barton, 
“Electroabsorption spectroscopy of luminescent and nonluminescent -conjugated 
polymers”, Phys. Rev. B 556, 15712-15724 (1997). 

[4] S. Abe, “Exciton versus Interband Absorption in Peierls Insulators”, J. Phys. Soc. Jpn. 558, 
62-65 (1989). 

[5] T. Ogawa and T. Takagahara, “Optical absorption and Sommerfeld factors of 
one-dimensional semiconductors: An exact treatment of excitonic effects”, Phys. Rev. B 444, 
8138-8156 (1991). 

[6] O. Brand, G. K. Fedder, C. Hierold, J. G. Korvink, and O. Tabata, “Inkjet-based 
micromanufacturing”, in “Advanced Micro & Nanosystems”, edited by J. G. Korvink, P. J. 
Smith, and D.-Y. Shin, Vol. 9 (Wiley-VCH, Weinheim, 2012). 

[7] M. Caironi and Y.-Y. Noh, “Large Area and Flexible Electronics” (Wiley-VCH, Weinheim, 
2015). 

[8] Y.-L. Lin, C.-M. Kyung, H. Yasuura, and Y. Liu, “Smart Sensors and Systems” (Springer, 
Berline, 2015). 

[9] K. Takada and A. Tomioka, “Solution-phase laser processing of -conjugated polymers: 
Switching between different molecular states”, J. Phys.: Conf. Ser. 3358, 012012, 1-7 
(2012).  

[10] S. Fushii, A. Tomioka and Y. Matsuba, “Fabrication of ultrathin TiO2 film with 
nanogrooves to trap organic dye nanoparticles”, Phys. Status Solidi B 2254, 1600720, 1-6 
(2017). 

[11] H. Kuhn and C. Kuhn, “Chromophore coupling effects”, in “J-Aggregates”, edited by T. 
Kobayashi (World Scientific, Singapore, 1996).  

[12] R. Koole, E. Groeneveld, D. Vanmaekelbergh, A. Meijerink, and C. M. Donega, “Size 
effects on semiconductor nanoparticles”, in “Nanoparticles: Workhorses of Nanoscience”, 
edited by C. M. Donega (Springer, Berlin, 2014), Chap 2. 

[13] J. Frenkel, "On the Transformation of Light into Heat in Solids. I," Phys. Rev. 337, 17-44 

― 74 ―― 74 ―



- 9 - 

(1931). 
 Y. I. Frenkel, "On the solid body model of heavy nuclei" Phys. Z. Soviet Union 99, 158-186 
(1936). 

[14] N. Kurokawa, H. Yoshikawa, N. Hirota, K. Hyodo, and H. Masuhara, “Size-Dependent 
Spectroscopic Properties and Thermochromic Behavior in Poly(substituted thiophene) 
Nanoparticles”, Chem. Phys. Chem. 55, 1609-1615 (2004).  

[15] H. Oikawa, T. Mitsui, T. Onodera, H. Kasai, H. Nakanishi, and T. Sekiguchi, “A Novel 
Preparation Method of Organic Microcrystals”, Jpn. J. Appl. Phys. 331, L1132-L1134 
(1992).  

[16] Y. Tamaki, T. Asahi, and H. Masuhara, “Tailoring nanoparticles of aromatic and dye 
molecules by excimer laser irradiation”, Appl. Surf. Sci. 1168, 85-88 (2000). 

 

― 75 ―― 75 ―




