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Free-standing Silicene

▪ 2D honeycomb low buckled 
structure

▪ Dirac cone at the Fermi level

▪ Stronger spin-orbit coupling

▪ Mixed sp2-sp3  hybridization

▪ Stronger reactivity than the 
graphene → modification of 
the electronic band structure

K. Takeda and K. Shiraishi, Phys. Rev. B 50 (1994)
S. Cahangirov et al., Phys. Rev. Lett. 102 (2009) 236804
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(a) Top view of silicene 

(b) The hexagonal cell

(c) Side view of the buckled structure



Dumbbell silicene (DBSi)

Adding an atom of Si
Opening a small gap in the 
electronic band structure

V. O. Özçelik et S. Ciraci, J. Phys. Chem. C 2013, 117, 
26305
T. Leoni, …, G. Prévot et al., J. Phys. Chem. C 2021

dangling bond → preferential adsorption sites 

5 nm



Ammonia on silicene at 245K
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⟶ XPS @ TEMPO beamline

+ DFT (collaboration with Institut de 

Science des Matériaux de Mulhouse [IS2M]

Adsorption/Dissociation energy

2500

3000

3500

4000

4500

5000

5500

-410 -405 -400 -395 -390

NH3/Si/Ag(110)

NH3/Ag(110)

In
te

n
s
it
y
 (

a
rb

. 
u
n

it
s
)

Eb (eV)


