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In the following supplementary information, we present additional pictures to illustrate the convergence of the heat capacity
curves with the length of the simulation, the effect of the choice of the DFTB Mulliken or CM3 charges, as well as the effect of
freezing the PAH intramolecular degrees of freedom. Molecular representations of the relevant cluster structures discussed in the
article are also provided as well as a description of the multiple histogram method applied to the calculation of the heat capacity
curves.
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1 Convergency of the heat capacity curve for water hexamer
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Figure 1: Comparison of the heat capacity curves for (H2O)6 computed from the first, second, third and fourth quarter of the
MDPT simulation.
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2 Comparison of heat capacity curves obtained with different atomic charges

2.1 Water hexamer

 0

 20

 40

 60

 80

 100

 120

 140

 160

 180

 200

 20  40  60  80  100  120  140

C
v
 (

k
B
)

T (K)

(H2O)6  CM3

(H2O)6  Mulliken

Figure 2: Heat capacity curves for (H2O)6 obtained from MDPT simulation with SCC-DFTB using CM3 and Mulliken atomic
charges.

2.2 Water octamer
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Figure 3: Heat capacity curves for (H2O)8 obtained from MDPT simulation with SCC-DFTB using CM3 and Mulliken atomic
charges.
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3 Effect of freezing PAH intramolecular degrees of freedom on the heat capacity
curves

3.1 Water octamer on coronene
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Figure 4: Heat capacity curves for the water octamer adsorbed on coronene. Comparison for frozen and non-frozen coordinates
of the PAH.

3.2 Water octamer on circumcoronene
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Figure 5: Heat capacity curves for water octamer adsorbed on circumcoronene. Comparison for frozen and non-frozen coordi-
nates of the PAH.
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4 Representation of relevant isomers

4.1 Water hexamer

Prism [2300]*  Cage [0500]*  Bag [0120]* 

Cycle [0001]* Book [0200]* Bicycle [1010]† 

 Inter [1210]†  [0100]†  [0010]† 

Figure 6: Molecular representation of the (H2O)6 cluster structures discussed in the manuscript. Structures marked with a ∗

symbol are optimized geometries (energies reported on table 1). Structures marked with a † symbol correspond to snapshots
extracted from the MDPT simulations, not stable with respect to optimization.
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4.2 Water hexamer on coronene

Prism [2300]*  Cage [0500]*  Bag [0120]* 

Book [0200]*  Cycle [0001]* 

Inter [1210]†	  	  
 

[0010]†	  	  
 

Bicycle [1010]†	  	  
 

[0100]†	  	  
 

Figure 7: Molecular representation of the (C24H12)(H2O)6 cluster structures discussed in the manuscript. Structures marked with
a ∗ symbol are optimized geometries (energies reported on table 1). Structures marked with a † symbol correspond to snapshots
extracted from the MDPT simulations, not stable with respect to optimization.
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4.3 Water hexamer on circumcoronene

Prism [2300]*  Cage [0500]*  Bag [0120]* 

 Cycle [0001]* 

Inter [1210]†	  	  
 

[0010]†	  	  
 

Bicycle [1010]†	  	  
 

[0100]†	  	  
 

Book [0200]* 

Figure 8: Molecular representation of the (C54H18)(H2O)6 cluster structures discussed in the manuscript. Structures marked with
a ∗ symbol are optimized geometries (energies reported on table 1). Structures marked with a † symbol correspond to snapshots
extracted from the MDPT simulations, not stable with respect to optimization.

7



4.4 Water octamer

Cube [060400]* [111000]* [240000]* 

[030000]* [252000]†	  	  
 

[040300]†	  	  
	  	  
 

Figure 9: Molecular representation of the (H2O)8 cluster structures discussed in the manuscript. Structures marked with a ∗

symbol are optimized geometries (energies reported on table 1). Structures marked with a † symbol correspond to snapshots
extracted from the MDPT simulations, not stable with respect to optimization.
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4.5 Water octamer on coronene

Cube [060400]* [111000]* [240000]* 

[030000]* [252000]†	  	  
 

[040300]†	  	  
 

Figure 10: Molecular representation of the (C24H12)(H2O)8 cluster structures discussed in the manuscript. Structures marked
with a ∗ symbol are optimized geometries (energies reported on table 1). Structures marked with a † symbol correspond to
snapshots extracted from the MDPT simulations, not stable with respect to optimization.
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4.6 Water octamer on circumcoronene

Cube [060400]*	  

[030000]* [252000]†	  	  
 

[040300]†	  	  
 

[111000]* [240000]* 

Figure 11: Molecular representation of the (C54H18)(H2O)8 cluster structures discussed in the manuscript. Structures marked
with a ∗ symbol are optimized geometries (energies reported on table 1). Structures marked with a † symbol correspond to
snapshots extracted from the MDPT simulations, not stable with respect to optimization.

5 Multiple histogram method applied to the calculation of heat capacity curves

We remind here briefly the basic equations of the multiple histogram apporach used to compute heat capacity from a set of (MD
ot MC) at different temperatures Ti (more information can be found in Labastie and Whetten, PRL, 65, 1567, 1990). The interval
of configurational energies visited in all simulations is divided into small intervals of energy ∆. Histograms are constructed by
calculated ni j as the times a value of energy Vj occurs for a the simulation at temperature Ti. Assuming ergodicity is reached, one
should obtain :

S j

kB
= (−αi +βiVj + lnni j)

with

αi = ln

(
∑

i
ni j

)
− lnZi

where S j is the microcanonical enthropy, Zi the canonical partition function and βi =
1

kBTi
. The following error function is

introduced

∑
i j

ni j(
S j

kB
+αi−βiVj− lnni j)

2

10



and minimized with respect to the unknown variables α j and S j. This gives a system of linear equation which is solved to obtain
the values of α j. Thermodynamical properties are then derived as follows :

S j = kB

∑
i

ni j(lnni j +βiVj)−∑
i

ni jαi

∑i ni j


Z(T ) = ∑

j

(
S j−

Vj

kBT

)
.

〈V 〉=U =

∑
j

exp
(

S j−
V j

kBT

)
Vj

Z
.

〈V 2〉=
∑
j

exp
(

S j−
V j

kBT

)
V 2

j

Z
.

and finally the configurational contribution to the heat capacity :

Cv(T ) =
∂U
∂T

=
1

kBT 2 (〈V
2〉−〈V 〉2).
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