Nanostructures at Surfaces

Growth of Nanostructures by Self-Assembly
Magnetism

Single Ion Molecular Magnets
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graphene/Ir(111) — (9.32 &= 0.15 x 9.32 &= 0.15) moiré structure
— Incommensurate epitaxy

fcc region hcp region atop region

A.T.N’ Diaye et al., Phys. Rev. Lett. 97, 215501 (2006); New J. Phys. 10, 043033 (2008).



Ir-seeded Co Superlattices on graphene/Ir(111)

Co/Ir/graphene/Ir(111)-(9.32 = 0.15 x 9.32 = 0.15),0.05 ML Ir @ 375 K, 0.10 ML Co @ 300 K



MOKE with vector field and all optics in UHV
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Phthalocyanine (Pc)-Tb — double-decker — Pc,Th
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AC x(T) : T, = 40 K (1 kHz, 3.5 G),
other SMMs T, < 7 K
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Magnetization (102 emu mol™)
o

DC x (T) and 'H NMR : o H(T)
J, =+ 6 SQUID, T = 1.7 K
AE =440 cm™ to J; = £ 5 powder sample of 2 % [PcoTb]™ TBA™T
in 98 % [Pca Y] TBA*

N. Ishikawa et al. JACS 125, 8694 (2003); N. Ishikawa et al. JPCB 108, 11265 (2004).



Pc,Tb/MgO/Ag(100)

ie @Q /I 1- TbPcs on

N MgO/Ag(100)

MgO TbPc, on
(2ML) Ag(100)

Ag(100) >

TbPcz on
multilayer

— uoH (T)
STM @ 4K, XMCD @ 3K C. Wickerlin et al., Adv. Mater. 28, 5195 (2016).



Ho/MgO/Ag(100) — Magnetic Hysteresis for Single Atom
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Magnetization (arb. units)
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Vi=100mV, I, =20 pA, T=4.7 K,
Ho-coverage @&y, = 0.005 ML T=65K
field sweep u,dH/dt = 8 mT/s,

photon-flux=1x 102 nm 2 s,
Gy, =0.01 ML, By,0="7.0 ML

Ho 419, J =8, J, =+ 4.66 with large J. = + 7 component

F. Donati ef al. Science 352, 318 (2016).



Preparation and read-out at 35 and 45 K
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Repulsion and Charge transfer for Dy/g/lr( 111)
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M. Pivetta et al. PRB 98, 115417 (2018).



Dy/e/lr(111) watching single atom magnets switch

Az =35 pm
z=430 pm

5.4 x 5.8 nm?
V,=+2mV
I, =20 pA
Tstm=5K

MnggNi;, tip



TiHMgO/Ag (100): coherent spin manipulation
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K Yang et al. Science 366, 509 (2019).



