Adsorption Structures and Electronic Sates of

Organic M olecules on Cu(100)

Cu(100)
(CBM) (VBM)
1] HOMO
(LUMO)
Cu(100) ( 4 ) 2,3,5,6-Tetrafluoro-
7,7,8,8-tetracyanoquinodimethane  (F4-TCNQ) 5-Phenyl-5H-dibenzo-phosphole-5-thione  (DBP-S)
2
(HREELS) (STM) X (XPS)
4 J. Phys. Chem. C 111,15059 (2007)
F4-TCNQ (Ea=5.24eV)
[2] Cu(111)
[3]
1
multilayer F4-

TCNQ/Cu(111)

Cu
(100) F4-TCNQ
DBP-S P

(OLED)
[4]



(~1.0x 10®Pa) Cu(100) Ne
700K
Fig.2
2
STM HREELS XPS UPS XPS UPS (b)
Al Ka (1486.6eV) He 1(21.22¢V)
UPS 2
CO/Cu(100) C1ls XPS
DBP-S/Cu(100) SPringg8 ~ BLI7  Ep =
500eV XPS HREELS Ep = 5.0eV Fig.1 (a) DBP-S (b)FA-TCNQ
60° STM He
6K W NaOH KOH i
.'.::.'l.'u:! rl._._._." - t
Faiyrr om s 'FET e
ormcmaeres | [
(1)F4-TCNQ/Cu(100) Fig.2
[ > ] R
Fig.3 100 v o i
0.9¢V 100 ©
12+ o
1.5¢V -
3 e
100 sosf O e *°
UPS  HREELS °
0.4 r
Fig.4 100K UPS é;’ o 00K
1.2- Q3 1 2 3
coverage (ML)
1.0eV Fig.3 F4-TCNQ/Cu(100)
F4-TCNQ LUMO
[5] 1 00 1.0evV~1.2eV ML
FATCNQ  LUMO (back-donation) %
255N
. 0.82
& |100K 053
F4-TCNQ % 1.0e\{~1.29v ML
HREELS Fig.5 90K z \N
1E5[ ,
' 1.2
HREELS F4-TCNQ : 0.94
v(C=C) 1460cm’™ 1
2044cm™  v(C=N) by, 0300 K .
1.6 1.2 0.8 0.4 0 0.4
90 O6ML binding energy (eV)
Fig.4 F4-TCNQ/Cu(100
2124cm™  W(C=N) by V(C=N) by, b Q100
FA-TCNQ  C=N 90
C=N
F4-TCNQ/Cu(111) 3] back-
donation C=N (HOMO9~12) (donation)



(charge-transfer state)

2
back-donation
C=N
v(C=N)
back-donation donation

(rehybridized state)

180
120 .

(a) 90 K

90

donation

b2u

back-donation

Intensity (arb.units)

2044

2

Ax
1x 100} ;
N fix scqu ix

donation C=N
(HOMO9-12) ek e
0 400 800 1200 1600 2000 2400
loss energy (cm™)
donation Fig.5 F4-TCNQ/Cu(100) HREELS

coverage (molecules/cm?)

(2)DBP-S/Cu(100) [ 6 ] 030
Fig.6 (0) DBP-S ©
4.4x10"molecules/cm’ ? i
£ oo
4.4x10"molecules/cm? ) Od O% %
1 4.4 % B o g@

10" molecules/cm® Fig.3 (A m o ) ‘ M ‘
(A = o ) 120 ’ " coverage (ML)
IML Fig.6 DBP-S/Cu(100)

~1.5ML IML
.
LEED XPS .
Fig4  IML 120 r
LEED (V17xV17)R14° e
S/Cu(100) .
120 S/Cu(100)- .
(17x17)R14° .
0.5ML 120 Fig.7 LEED (1ML
120 )
~1.5ML 120
S/Cu(100)-(N17xV17)R 14° Fig.5
1.2ML S2p XPS Fig.5(a)
161.3~161.4eV  161.7eV 2 Cu(100)
S 161.1~161.5¢V P=S
S [6] 161.7eV
P S
S 12ML  162.3eV Fig.5(b) 161.3eV



162.5¢V 163.6eV 161.3eV 3‘25 (@s2p 1617}
S 28; Y
2 LEED ERls :
s [ % (i) 1.2 ML
(N17x\17)R14° S §he 2w
S/Cu(100)-p(2x2) 162.5¢V 163.6eV o :
) oal /\ 7IN \ G 1ML
four-fold hollow site S Cu I == TYEI
oL e i
S [7] . bilrf(:;ing elnsezrgy (emV)1 e
XPS HREELS Fig.6 ®sz
120 HREELS 2 | O
1.0ML 303lem”’  C-H £
739cm”  C-H g z O
120 P N S
bindil:; enelregzy (ev)
Fig.8 (a) S2p XPS
(b) 1.2ML
S2p XPS
HREELS STM XPS UPS
Cu(100) F4-TCNQ ~ DBP-S g om0 R
F4-TCNQ/Cu(100) g
% x 1200 (c) 1.0 ML N
. \ L 1500 (0) 0.3 ML__ < 20
UPS back-donation ;
LUMO l‘) 1600x e CIeZ‘:;O 3600
HREELS loss energy(cm™ )
1 Fig.9 DBP-S/Cu(100) HREELS
V(C=N) by, 2044cm’ (a -0 (d) 120
2124cm™ C=N Cu
donation C=N
DBP-S/Cu(100) 1 2
IML
S/Cu(100)-(N17xN17)R14°
[

Tetsuo Katayama, Daiichiro Sekiba, Kozo Mukai, Yoshiyuki Yamashita, Fumio Komori, and Jun Yoshinobu, “Adsorption

States and Dissociation Processes of Oxygen Molecules on Cu(100) at Low Temperature” J. Phys. Chem. C 111, 15059 -

15063, (2007).

Jun Yoshinobu, Kozo Mukai, and Tetsuo Katayama, “A miniature effusion cell for the vacuum deposition of organic solids

with low vapor pressures in surface science studies” Rev. Sci. Instrum. 79, 076107-1 - 076107-2, (2008).

[

]

[1] W. Chen et al., Prog. Surf. Sci. 84, 279 (2009). [2] S. Braun et al., Adv. Mater. 21, 1450 (2009). [3] L. Romaner et al.,

Phys. Rev. Lett. 99, 256801 (2007). [4] H. C. Su et al., J. Am. Chem. Soc. 128, 983 (2006). [5] G. M. Rangger et al., Phys.

Rev. B 79, 165306 (2009). [6] Y. -H. Lai et al., J. Phys. Chem. B 106, 5438 (2002). [7] M. L. Colaianni et al., Phys. Rev. B
50, 8798 (1994).






