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Theoretical study on the electronic states of giant molecules composed of phenelenyl units
(Department of Chemical Engineering, National Institute of Technology, Nara College)
OKyohei Yoneda

The dimer of phenalenyl radical molecules is theoretically predicted to exhibit a singlet
ground state with intermediate diradical character and thereby remarkable enhancement of the
third-order nonlinear optical properties. In this study, using the spin-unrestricted density
functional theory method, we investigate the phenalenyl molecule - graphene sheet complex
and the enhancement effect of intermolecular charge transfer via graphene sheet on its tird-
order nonlinear optical property.

Keywords : Quantum Chemical Calculation, Graphene; Nonlinear Optics, Radical

IHETHEXIL, FHROIERENFE (NLO) WE E LTS TRICEAL, £
%L FEMERIBORRI & 1 C X 7o, BB EES FRICH LTI, ZhbOR
DFTNTOZZANDOEMBEINC LY | JEROAR D 1RIZH~ NLO ¥ 2 K&
<*mj<é@%> LERMLEN], &, EEEEA TG TR MRS FHZ0S

BRIZBW T TRITT VO NVERBEIZ4 T, %(@ ’ (b) »oud%d%e
ML RN E LR A NLOMEDI K& R 2 L % ‘ Bo952e0e%8
FERREIC TR L72[2), HRiC, RE\EWRMBS FRET BN 2924292950:
HYHEKTEE ) FVILROT =F L=pys e Triviinanid
[Fig. 1(a)] IZB W T, 2 ERIZBNTH T UL S22 0s
ERBENC LD NLOMMEDOH K ATREM A T ST () r. ’
1/‘%) AW T, 72 F L=V 2 5F%2T 77 y uﬁn

> — b [Fig. 1(b)] LICELE L7= PLY»-GS HAH L}~ *
[Fig. 1(c)] x5 L L. ZD 3 & NLO #PEIZ DN T Fig. ] 7xF L= T(a), /7 7=
EHEFERIEE O GRET 5, v — b (b)35 & O PLY -GS #AK(c)

AV CIEHIRE EILBESOEIC L 3 NLOMMED |,
WHEMERTH 558 B oBRy . #HH L, PLY,- 12 |

— 1.0

GS AR DYu D 7T 7 = v — FEKDOEE 3, |
BB T8 DAY [= Yoo (PLY2-GS) — Yoex (GS)] &, 200 |

204 b

Fig. ()R T AT A NEEEE r & OBIR% Fig. 2 1278 02 |
T, T ORI S PLY-GS HAKICB TS 3% NLO " [

-0.2

PO KRB L O, BER 7 = L=y F Ol E 0 5 FHEA] 15 20

{RAEMEDSHIBA LTz, Fig. 2 AyD r {RAF1E
[1]M. Nakano et al., J. Phys. Chem. A 109, 885 (2005); Phys. Rev. Lett. 99, 033001 (2007); J .Chem.
Phys. 133, 154302 (2010). [2] K. Yoneda, M. Nakano et al., Chem.—Eur. J. 20, 11129 (2014).

© The Chemical Society of Japan - P3-3pm-14 -



