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Nailing down the water-

graphene adsorption strength 

indicates a mild hydrophilicity

RESULTS

• Motif independence → low friction.
• Contact angle is ≤56°.
→ Graphene is mildly hydrophilic.[1]
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Background

• Is graphene hydrophobic or 
hydrophilic?

• Directly related to adsorption.

METHODS

• Fixed-node Diffusion Monte-Carlo.[2]

• (Periodic) CCSD(T), RPA.
• 5x5 supercell of graphene, bias from 

finite coverage and size corrected.

DMC Details:
Fock pseudopotentials with the LA are used. The trial 
wavefunctions were of the Slater-Jastrow type with LDA 
determinant. The recently developed size-consistent DMC 
algorithm (ZSGMA) was used. Finite time-step errors are 
carefully minimised by performing simulations with different 
values of the time-step, till the bias appears safely smaller than 
the stochastic error. In periodic calculations, finite-size 
corrections are applied using the model periodic Coulomb 
interaction.

[1] J. Phys. Chem. Lett. 2019, 10, 358
[2] P.N.A.S. USA 2018, 115, 1724

Eb [meV] Method Comment

  -70 ± 10 DMC Finite-size errors

-135 i-CCSD(T) Small basis set

-80 ± 100 DFT Highly XC dependent

-87 p-CCSD(T) Large basis set

-99 ± 6 DMC FSE corrected


