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Monolayer deposition of cobalt was demonstrated on a well-ordered ring molecular array at room temperature in
ultra-high vacuum by means of home-built low-temperature scanning tunneling microscopy (STM) and ultraviolet
photoelectron spectroscopy (UPS) setups. Sub-monolayer cobalt (Co) was deposited on a (7X4) array of 4,4',5,5'-
tetrabromodibenzo[18] crown-6 ether (Br-CR) molecules grown on Cu(111). The adsorbed Co atoms were found to
intercalate and deconstruct the well-ordered molecular structure, providing Co and Br-CR mixing clusters.
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Fig. 1. (color online). (a) Models of Br-CR chair and boat
form. (b—e) Br-CR (7 X4) array islands on Cu(111). (b) STM
image (200X 100 nm’, V,=—2V, I=100 pPA, 77.8 K). (c)
Enlarged STM image (5X5 nm?) of Br-CR (7X4) array. (d)
d//dV curve measured on the Br-CR : HOMO and LUMO
peaks are identified (V,=—2.5 V, I=1 nA). (e) dI/dV maps
(5X4 nm® at HOMO (—1.5 V) and LUMO (+1.4 V),
respectively (lock-in amp. /=743 Hz, V,,=10 mV).
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Fig. 2. (color online). Growth of bilayer Co nano islands

on Cu(111). (a) STM image (100 X350 nm’, V,(=—1 V, =1
nA, 4.6 K). (b) dI/dV curves measured on the Co island (red
dots) and Cu(111) (black dots) (V;=—1 V, I=1 nA). (¢)
Height profile along the arrow in (a).
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Fig. 3. (color online). (a, b) STM images (200X200 nm®)
obtained before (a) and after (b) the Br-CR deposition (0.25
ML) on Co bilayer islands at 300 K in UHV. (a) V,(=—1V,
I1=100 pA, (b) V,;=—2 V, I=50 pA. (c) Height profile
along the arrow in (b). (d) Sphere model of Br-CR molecules
adsorbed on Co islands on Cu(111).
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Fig. 4. (color online). (a, b) STM images (200 X200 nm?)
obtained before (a) and after (b) the Co deposition (0.57
ML) on Br-CR array at 300 K in UHV. V,=—2 V, I=50
pA. (c) Height profile along the arrow in (b). (d) Sphere
models of Co deposition on Br-CR molecules adsorbed on
Cu(111) and on-surface constructed Co-BrCR complexes :
type I and type II. (e) UPS spectra obtained in the vicinity of
I' point at 300 K on the bare Cu(111) [black line], Br-CR
(0.75 ML)/Cu(111) [blue line], and Co (0.3 ML)/Br-CR
(0.75 ML)/Cu(111) [red line].
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