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Supporting Information

Convergence Behavior

The full numerical values of the diffusion coefficient with respect to the simulated AIMD
length are shown in table 1. The diffusion coefficients obtained from the cMD/LMC approach
only differ by a factor of two for variations of the underlying AIMD trajectory length. An
excellent agreement up to a factor of two between diffusion coefficients obtained from AIMD
and ¢cMD/LMC approach can be reported for trajectory lengths larger than 30 ps. As
expected, for simulated times in the range of 30 ps the AIMD diffusion coefficients strongly
deviate from their corresponding values for longer simulations.

So we can state that the cMD/LMC approach enables us to estimate the diffusion coef-
ficient from a very short AIMD simulation. A 30 ps AIMD trajectory is sufficient to decide

if a compound shows a high proton conductivity or not.

Table 1: Diffusion Coefficients [A?/ps] from different compounds with respect to
different AIMD trajectory lengths.

CsHaPOy CsHaoPOy CsHaoPOy CsHSO4
cubic (HTP) 510K monoclinic (LTP) 490K cubic (HTP) 610K tetragonal (HTP) 420 K

30 ps underlying AIMD tajectory
Dy cMD/LMC || (4.9 £ 1.0) - 10~ ~ 0.0 @ (1.1 £ 0.2) - 102 (2.0 £ 0.5) - 10~ 3
D;, AIMD (2.0 £ 0.6) - 10~2 ~ 0.0 % (1.0 £ 0.2) - 1072 (5.7 £ 4.1) - 103

60 ps underlying AIMD tajectory
Dj, ¢cMD/LMC (5.9 + 1.0) - 10~ 3 ~ 0.0 ¢ (2.1 £ 0.2) - 10~2 (2.0 £ 0.5) - 10~ 3
Dj AIMD (8.3 + 1.5) - 103 ~ 0.0 % (2.0 £ 0.3) - 102 (1.8 + 1.5) - 103

120 ps underlying AIMD tajectory
Dj cMD/LMC || (5.4 + 1.0) - 102 ~ 0.0 (2.6 £ 0.2) - 10~ 2 (2.6 £ 0.5) - 10~ 3
D;, AIMD (2.7 £ 0.4) - 1073 ~ 0.0 % (1.8 £ 0.1) - 102 (0.7 + 1.0) - 103

experimental 0.5-6.5-10 37 ~ 0070 ~5.5-10"2¢ ~1-103¢
Dy 2.9-25.10"3 4 (560 K)

Dy, very small (< 3 - 107°) and error larger than the value itself
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Jump Rate of CsH,PO, and CsHSO,

The distance dependent jump rates obtained from the AIMD and the resulting Fermi fit

function are depicted in figure 1.
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From this figure it becomes clear that the magnitude of the jump rate of CsHSOy, is two

orders decreased compared to CsHyPOy4. The Fermi fit was done according to:

Thermostat Coupling and Jump Rate

The jump rates of CsHyPO4 (HTP) obtained from AIMDs with two different time constants
of the thermostat (100 fs and 1000 fs) are depicted in figure 2. A ten fold increased time con-
stants of the thermostat, corresponding to a drastically reduced coupling of the thermostat,
does not significantly alter the jump rate. So we conclude a minor influence of the coupling

strength of the thermostat on the proton transfer rates.
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(a) Distance dependent jump rate of CsHSO4 (HTP).
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(b) Distance dependent jump rate of CsHaPO4 (HTP).

Figure 1: Comparison of distance dependent jump rates. The jump rates differs by a factor
of 100.

S4



< 510 K 1000 coupl. = 510 K 100 coupl.

L'CQ ] |
—0.06 |
=004 s |

0.02 :

Probability

X R i
L L EIE XX XX SN s 52l

2.3 2.4 2.9 2.6
O-O distance / A

Figure 2: Comparison of the jump rates of CsHsPO, (HTP) obtained from AIMDs with two
different time constants of the thermostat (100 fs and 1000 fs).
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