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Electronic spin structures of single molecular graphene by means of spin-polarized
STM™
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Device minimization is required for realization of future sustainable society. In
this study, we directly observed ultra-small single Fe atoms and single CO molecules adsorbed on an
atomically flat Cu(111) substrate in ultra-high vacuum at a low temperature of 5 K by means of scanning
tunneling microscopy (STM). We have tried to fabricate single molecular graphene including an Fe single
atom by using STM atom manipulation. Many technical knowledge of CO single molecule manipulation (not
only lateral but also vertical) were learned. We succeeded to manipulate the CO single molecules to form
a kagome lattice with six molecules, but no clear graphene-like electronic property was measured. An Fe
single atom was manipulated toward the CO single molecular arrays, but the Fe atom deform the CO
Eolggular array due to strong bonding between the Fe atom and the CO single molecule, likely chemical

onding.
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Fig.1: (a) Manipulation models of the CO
single molecule by using the STM tip. (b)
An STM image of CO single molecules on
Cu(111). The molecule marked by the
arrow was manipulated toward the right
hand side as shown in (c). (d) is an

example of CO arrays.
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Fig.2: () An STM image of single Fe
atoms and phthalocyanine molecules.
The atom marked by the arrow was
manipulated toward the molecule. (b) An
STM image of the single molecule

adsorbed the single atom. (c) The line

profile of the molecule in the circle in (b).
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Fig.3: STM images of (a) 0.1 L, (b) 0.5 L,
CO / Cu(111). (c,d) Atomically resolved
STM images of (c) Cu(111) and (d) 1 L. CO
/ Cu(111). (e) and (f) show hopping of CO
ad-molecule on 1 ML CO/Cu(111).
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