
22
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Ti6Al4V

)

( SPS ) Ti6Al4V Ti6Al4V

(SEM) 45 m20% 45 m25% 150 m20% 3

45 m25% (36GPa) (12 18GPa)

0.2%

850 750 650 500

(VR;Virtual Reality) Free-Form Deformation 

(FFD) CPU

(GPU)

OpenMP GPU CUDA FFD

6

6 3D

FFD

3D
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2

Air MSA 

Air 

MSA 50%

FDTD AirMSA 

LAN 2.4~2.5GHz -13dB 

Air MSA MSA 

Mindlin V

Mindlin V

Kirchhoff

Mindlin

V

Reissner 
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F

F ( ,PIFA 2 PIFA

FDTD 1

2 PIFA

2 PIFA

3

3

4

1

2

( MSA )

MSA 50[ ]

MSA 25%

50[ ]

(Controlled Electric field by Shorted pin CES )

50[ ]

CES 8.6% MSA 
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CZTS 

 ( )

CZTS

CZTS CZTS

5% 5.85%

Sn S

6.77% 6.48%

Se CZTSSe 

CZTS

CZTSSe CZTS Se 

CZTSSe IBM 

9.6[%]

Se Se CZTSSe S

CZTSSe Se / VI S

CZTSSe 420 2.29[%]

CZTS 

 ( )

Cu2ZnSnS4(CZTS) 1.4-1.5eV, 104cm-1

Cu(In,Ga)Se2(CIGS) In,Ga Se

- CZTS

CZTS

CZTS 1.68%
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AVR

CPU AVR CPU

CPU

TiO2

CO2

TiO2

C61 [60] (PCBM)

(3 )(P3HT) TiO2

P25 FTO/TiOx/P25/PCBM:P3HT/PEDOT:PSS/Au

2.95% 57.9% 8.69mA/cm2 0.59V
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-

420 nm

207 in vitro.

207 

207 

207 

207 

207 

207

207 
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 (APEO) 

APEO

APEO

APEO APEO 

(OPEO) Pseudomonas putida S-5 OPEO 

(Tn) S-5 OPEO 17

Tn DNA Tn OPEO 

OPEO S-5 OPEO 

RT-PCR OPEO

1- -3-

1- -3- 1- -3- LOX

PoLOX1 PoLOX1 PoLOX1

PoLOX1 cDNA DNA 1

2 TATA box 1 CAAT box

PoLOX1

PoLOX1 mRNA LOX 1- -3-

LOX 1- -3-

5-Monotrifluoromethylporphyrin 5-PF

CF3

5-PF

2.7% UV-vis IR NMR
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CO2

-Car

-Car

-Car

cycling primed in situ amplification (CPRINS)- tyramide signal amplification (TSA)- fluorescence in situ hybridization 

(FISH) in situ polymerase chain reaction (PCR) DNA

DNA

E.coli 16S rRNA high-copy-

number plasmid E.coli CPRINS-TSA-FISH 16S rRNA

in situ

2008 10 19

3
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35 PC

A B

PC

RC

RC

RC

16S rRNA

PCR-DGGE Cloning Paracoccus denitrificans

Thiobacillus delicates Paracoccus sp.

16S rRNA

2000 2002 2007
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2007 7 16 M6.8 6

FL PL

PL
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