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AlQs(tris(8-hydroxyquinolinato)aluminum)

Alg; Al LiF Algs/LiF/Al
LiF
Al ( : 0.5 nm ) Algs/LiF/Al  Algs/Al
Algs/LiF/Al
Algs/Al
STATE
Al(111) Al/Alg;  AVLIF Al/LiF/AlQs
— ultrasoft pseudopotential
25 Ry( ) 225Ry( ) Al Al(111) 3
2.8 nm k 4><4
22 (DOS) 44

AlQ; (facial
meridianal; Fig. 1)
Fig.
(HOMO)
(LUMO)

Table I. Dipole moments (component normal to
the surface) and energy difference of two Alqg;
isomers. Units are in Debye and kcal/mol.

dipole AE=E(f) E(m)
Present 6.2 (), 2.0 (m) 3.1
Table 1
Algs

() (m)
Fig. 1 HOMO (lower) and LUMO (upper) of facial (f) and
meridianal (m) isomers of Alg;. N and O atoms are indicated
(1 Alg; by blue and red spheres, respectively.



HOMO O LUMO N
[1] [2]

2. Alga/Al
AIQ3/A1 Flg 2 AIQ3(f)/A1 Ap(E PAlg3/Al
(Paigz paD ) Alg; Al o)
Alg; projected DOS (Fig. 3) Algs; HOMO LUMO
binding energy 0.16 eV (Table II)
Table II. Interface binding energy, work function, and dipole LUMO UPS
moment of AlQs(f)/Al interface. Units are in eV and Debye. Algy/Al (3
Work function of clean Al(111), and dipole moment of Alg;(f)
with its geometric structure set as the one in the adsorbed state Table II Alg;(f)/Al
are also displayed for comparison. .
binding energy
binding energy | work function | dipole moment ( )
Algy(fy/Al 0.16 2.29 4.51
Algs(h 4.72 388 ¢V (Al ) 229 eV
Al ---- 3.88 -—
( 14 eV)P?!
Algs(f)/Al ( ) 451D
Algs(f)
472D Algs
Algs
Algs
Fig. 2 Density difference defined
as Ap(= paigya (Paigs PaD ) in 8.0
Algy/Al interface. N and O atoms 0 —HOMO 2 :
are indicated by red and blue ' —HOMO 1 i
spheres, respectively. Dotted and 6.0 ——HOMO I",
Plain contours indicate increase -~ LUMO i
and  decrease in  density, >0 -~ LUMO f;}i{:
respectively. v 40 L ~_LUMO 2 ff:jji
: |
30 ¢ /\ i
"' A. Curioni and W. Andreoni, 2.0 i: .‘:‘I\
IBM J. Res. & Dev. 45, 101, \ !
’ 1.0 el
2001, and references therein. \’M A
1 N. Johansson, T. Osada, S. 0.0 o — e — ’0‘0 ““““ 3 *-2‘5
Stafstrom, W. R. Salaneck, V. - - energy [eV] ‘ ‘
Parente, D. A. dos Santos, X.
Crispin, and J. L. Brédas, J. Fig. 3 Projected DOS of Alg;(f) in Alg;(f)/Al interface.
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