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The purpose of this research is to construct an optical sensor with high photoelectric
conversion efficiency using PSI. In our previous studies, the electrode areas were much
larger than PSI, and it was difficult to detect the charge separation reaction of one PSI. That
is, even if PSI causes photoelectric conversion with an efficiency close to 100%, the quantum
yield decreases in the process of converting it into an electrical signal, so that the PSI
performance cannot be fully utilized. If it is possible to observe a charge separation reaction
with one PSI, the performance will be greatly improved. We attempted to observe the light
response signal emitted by one PSI using following methods: "PSI-gold nanoparticle
composite immobilized on a microelectrode and observation of voltage change of
nanoparticles" and "PSI-gold nanoparticle composite immobilized on graphene FET, and
observation of conductivity on the modified graphene'.
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Fig.3 (a) Chemical structures of (NQC;5S). and VK;. (b) Synthetic method of gold nanoparticles
modified with molecular wires.
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Fig.5 (a) Source-drain current against gate voltage under different wavelength and intensity of
excitation light. (b) Magnified image of (a) focusing the area specified by the rectangle.

TIXCNPOEICHEA IR OGN0 572,

7. CNPY7 PMZOWVWTDHER ‘% osi -
EHMANDFr— NEED Y 7 M,

TG T yNp F—T SN Ll e
K93 %, CNPIZET L E TITREZRIE jons
DF— FBEEZDTBLLERD B LW e e
I ElE, I T DT IV I A

Electron

Graphene

5i

VE=HPEFLTVEZEZRTHD h* doping
ThHhbo p F—72EZ L L LT, Fig.6 A possible mechanism of p-doping of graphene
UTOXd) 7Ot ANEL bNbD, induced by the electron transfer from PSI to
AuNPs.
1REBESHZ X 0 PSI A5 &5 /4L e
FANOEFBETRE 5,

2. &F VKR TICHBMIEZON, 97 2 Y OIEBMZFHIET 5

3. R—IVEOHINZE Y 7572 2®D CNPBIEHIANY 7 M 5,

Thbb, &EF/KNFICEFNF vy —T3NL I ETRITNZEBEPEL, 777 U
WA=V EFRT LI L TCNPAIEIZY 7 3 5 (Figure 6)o 2O X 9 IZJRFTIN % B
12X 5 T CONPAZALT 28HEI1E, 79 72 v EHOAERSFE Y FIZBWTIRBER
TW5Y, WRLIEYVRNIENT T 72V IRETHIET, 797 2 MAHEOBBRDS
ZAL L, BEERL CNP AT 5, HEGEZRF LA EICCNPA Y 7 P LD,
PSIZR L ) FHOA L CWINT 2720 THEEEZ NS, HEHEICDO W THERGH
2479 720121%, BEEOWEZITVHIMEO RV R 2 /{5 L8 1 H ). 5% PSI O
BEHERTTFETH S,

8. M
RBFSELE AR TR LB R & OB IR % 21 Tl o 72 b 0Tk 2, MBIKAIL

&

— 243 —



() H AR AR T84, 37 (2019)

DR EHL £,

9. BEXK

1) SCERRE B ERE RS — 2 — 2 45 242 5 (2004) . http://www.mext.go.jp/
a_menu/kagaku/chousei/news/ 1357730 .htm

2) Hadfield, R. H. Nat. Photon. 2009, 3, 696.

3) Chen, S.; Pei, R. J. Am. Chem. Soc. 2001, 123, 10607 .

4) Terasaki, N.; Yamamoto, N.; Tamada, K.; Hattori, M.; Hiraga, T; Tohri, A.; Sato, I.; Iwai,
M.; Iwai, M.; Taguchi, S.; Enami, I.; Inoue, Y.; Yamanoi, Y.; Yonezawa, T.; Mizuno, K,;
Murata, M.; Nishihara, H.; Yoneyama, S.; Minakata, M.; Ohmori, T.; Sakai, M.; Fujii, M.
Biochim. Biophys. Acta Bioenerg. 2007, 1767, 653.

5) Kim, J. E.; No, Y. H.; Kim, J. N.; Shin, Y. S.; Kang, W. T; Kim. Y. R.; Kim, K. N.; Kim, Y.
H.,Yu, Q. J. Appl. Phys. Lett. 2017, 110, 203702.

- 244 —



