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Delocalized Valence-Band Formation in Molecule-Metal Networks
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[ Abstract]

The valence electronic structure of the two-dimensional molecule-metal network, 2,3,5,6-
tetrafluoro-7,7,8,8-tetracyanoquinodimethane (F4sTCNQ)-Au, has been investigated by means
of angle-resolved photoemission spectroscopy (ARPES) with synchrotron radiation. The N 1s
core-level photoemission spectra reveal the strong charge transfer (CT) from Au to F4TCNQ.
We found that the CT-induced valence levels show the dispersive behavior from the ARPES
experiment. These results indicate that strong electron accepter molecules can become high
hole-mobility molecular layers by the strong CT interaction with metal adatoms.
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FVT )X TVALZL (TCNQ) TiE, G FHNOTT 2 HKENLIREEIZXY, ffke
RBRIRTE D2 Ity MU — 7 REENRE I TWD [1]. TCNQ % 7 v RE
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Fem OB 72 SR & T D [2,3]. FGETIE F4TCNQ % Au(111)FR IS
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U — I fEEE HRIERT D Z ENWE I TV [4].
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HE ARPES Z AW TE#1E %2 ME Fig. 1. Chemical interaction and 2D ordering structure of
L. F,TCNQ/Au(111) and TCNQ/Au(111). (a) N 1s photo-
emission spectra. (b) LEED image. (c) 2D ordering structure.
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Fig. 2. ARPES spectra along the I'-K (upper panel) and I-M (bottom panel) directions. (a) Clean Au(111)
surface. (b) TCNQ monolayer on Au(111). (¢) F,TCNQ monolayer on Au(111). The #-dependent spectra are
shown with 1° step. The non-dispersive HOMO-derived peak for TCNQ/Au(111) and the dispersive
CT-derived peaks for F,TCNQ/Au(111) are indicated by the red dots.
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N Is EEFDHEORERE [Fig. 1)) 206, 7 /7 3E%I Lz Aud b F4,TONQ ~D
EAEE) (CT) IRIENBI S 7=, F7=, F,TCNQ/Au(111)? LEED OfE R [Fig. 1(b)]
ERD L, (0,00AF Y MEZDO Au(11D)RED 22xV3 EEGIEE ICHRT D AR b
BHKLTEY, F,IONQ 0 FOWEICL D Au(IIDEHRHOERDNECTND Z LM
InD. ZOZEMND, CTHAEERIZXL - T, F4,TONQ 4305 &hviz Au i+ &
S M= EEEER L TND EEZBND. DX D 72REEIT TCNQ/Au(111)dD
N Is 8 A 27 hjL & LEED 3B STV 7Zau,

Au(111), TCNQ/Au(111), F4sTCNQ/Au(111)?> ARPES DJ¢EF s (0) #iFrt%
Fig. 2 12777, Au(111)?D 6 = 0°ff¥T 128l 5 Shockley #Ef7 (S) 73, TCNQ/Au(111)T
IEFWERR (R Rk LX—2 7 b)) 271, F,TCNQ/Au(11D) TIHIZIEREICHA LT
W5, ZDOZEND, TCNQ/Au(11) TITMEER AL, F,TCNQ/Au(111)TlE CT fHA
ERNZ X D RIDIRREDOEFN, TNENHFELTWDHEEZ LS.

TCNQ/Au(111)DH4, TCNQ @ HOMO X 2.6 eV fFiTicBilll & 7=, Z® HOMO
HkE— 2713 0 Zbicxt 3 5 0B dh 2 R S 720 izw, RELLZE TR THDHZ L
DorinG. —75, FATCNQ/Au(111) D4, CT HHAIERIZ & - T LUMO 23 54 #EGr Ak
L7z —272305eV i (CTy) 12, ZFOFELE51F7= HOMO 7 1.5eV i (CT,)
Bl ENTZ., 2 b0 CTHEE =271 0 1KFEL T, AR RLY 7 M &
AL, CT E—271%250meV &\ ) RERSEETRT Z ENDhoiz.
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