
Electronic Supplementary Information

Realization of a Quantum Hamiltonian Boolean logic gate on the 
Si(001):H surface 

Marek Kolmer,a Rafal Zuzak,a Ghassen Dridi,b Szymon Godlewski,*a Christian Joachim,b,c and Marek 
Szymonski a

a Centre for Nanometer-Scale Science and Advanced Materials, NANOSAM, Faculty of Physics, 
Astronomy and Applied Computer Science, Jagiellonian University, Lojasiewicza 11, 30-348 Krakow, 
Poland. 
b Nanosciences Group & MANA Satellite, CEMES-CNRS, 29 rue Jeanne Marvig, F-31055 Toulouse, 
France.
c International Center for Materials Nanoarchitectonics (MANA), National Institute for Materials Science 
(NIMS), 1-1 Namiki, Tsukuba, Ibaraki 305-0044, Japan.
*     Email: szymon.godlewski@uj.edu.pl

Calculation details. The Heisenberg-Rabi oscillations were calculated by solving numerically 

the time dependent Schrodinger equation:
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Using the unitary transformation T which diagonalizes the Hamiltonian H (i.e. ), the 𝑇 + 𝐻𝑇 = 𝐷

Schroedinger equation can be rewritten as:
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where . Starting at time t=0 from the state , the wave function of the |𝜃��(𝑡)〉 = 𝑇 + |𝜓��(𝑡)〉 | ��𝜑𝑎〉

system is given by:
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The probability to reach the target state  at time t is then given by the projection:| ��𝜑𝑏〉
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This procedure was practiced for all the logical input status used in Fig.2.
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Scanning tunneling spectroscopy measurements performed at liquid helium & liquid nitrogen 

temperature.

Figure S1. dI/dU STS results recorded over the logic gate at liquid nitrogen (77 K) 

temperature. 

Figure S2. dI/dU STS results recorded over the logic gate in several measurements at liquid 

helium temperature (4.5 K).


