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METHODS

In order to obtain a properly relaxed nonequilibrium steady state condition, the modulus
of the heat fluxes into and out of the thermostats should be equal. The difference between the
two has been carefully monitored through the calculation and the criterion for convergence
has been set to 2% for W In addition, the change in (relative) heat flux J with time
dJ/Jdt has been monitored and its steady state has been used as an additional criterion
for convergence. Steady state has been defined when d.J/Jdt < 10771 /fs. Fig. S1 shows the
heat flux in reverse bias for the cold thermostat and its numerical time derivative while the
heat transferred from and to the thermostats and the corresponding flux for both reservoirs

as a function of simulation time are shown in Fig. S2 together with the error % for

cold
sample 12x18 (P;,,=0.03, ¢, =0.22) with ordered pore distribution.
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FIG. S1. Heat flux (top), numerical derivative of the heat flux (center) and error between flux of

hot and cold reservoir (bottom) in a sample with ordered pore distribution, 12x18.
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FIG. S2. Heat transfer into (hot) and out of (cold) the system via the thermostats (top), the
corresponding flux calculated from the numerical time derivative of the transferred heat per cross-
section area (center) and error between flux of hot and cold reservoir (bottom) in a sample with

ordered pore distribution, 12x18.



RESULTS

Effect of pore distribution
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FIG. S3. Temperature profile in direction of the heat flow for a step-like ordered distrubution of

pores with n, | =12 and ®;,;=0.03.



Effect of interface thermal resistance

In the case of n, =4 (®;x = 0.014), four segments can be identified where the thermal
conductivity of each segment has been approximated with the thermal conductivity of a
crystalline Si membrane at the average temperature of each segment. The overall thermal

conductivity in forward bias can thus be written as

d,1 11 d,111
I o Ripg a2 Rirg as Ripg oy (1)
wfwd kg (Th) L, ksi (1) L, ksi (153) L, ki (Th)
and accordingly in reverse bias
1 o Rrev,[ o Rrev,ll o Rrev,]ll o
_ ! TMTR 2 MrR 3 MTR 4 (2)

K kg (Th) L, ksi (Th) L, ksi (13) L, ksi (Tu)

The thermal conductivity has directly been taken from the fitted temperature gradient
for each segment where the temperature profile was linear. The values obtained using this
method are shown in Table S2 together with the values for the interface thermal resistance

RIwA/7% and the average temperature T; of cach segment.

TABLE S1. Average temperatures T;, fitted thermal conductivity x; and interface thermal

resistance Ryrgr for segments ¢ in forward and reverse bias for ordered pore distribution with

®yor = 0.014.
forward reverse
71 [K] 150.5 442.6
Ty [K] 261.1 327.1
T3 [K] 367.3 222.0
Ty [K] 447.0 148.3
k1 [W/mK] 9.85 8.89
Ko [W/mK] 13.23 12.73
k3 [W/mK] 11.54 11.80
kg [W/mK] 7.41 7.99
Rirp [m*K/W] 6.49-10~10 6.28-10~10
Ripg [m*K/W] 6.43-10~10 5.92-10~10
RIL [m?K/W] 6.85-10~11 5.89-10710




TABLE S2. Average temperatures T; and interface thermal resistance Rjprp for segments ¢ in

forward and reverse bias for ordered pore distribution with ®;,; = 0.021.

forward reverse
71 [K] 134.2 463.6
Ty [K] 212.1 378.8
s [K] 288.7 300.4
Ty [K] 357.2 234.9
Ts [K] 415.1 181.4
T [K] 460.0 136.0
Rirp [m*K/W] 57810710 8.46-10~10
Ripg [m°K/W] 5.95-10710 5.33-10~10
Rifp [m°K/W)] 60810711 61810710
Rifp [m*K/W] 5.44-10~11 6.18-10710
Rirg [mK/W] 4.07-1071 5.20-10~10




