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In this work, the Nose—Hoover thermostat is chosen to control the temperature, which updates not only the velocity

but also the position of the atoms, as follows [1]:
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where i is the atomic label, p is momentum, m is the mass, and F is the force. # and 7 are the dynamic parameters and
relaxation times, k3 is the Boltzmann constant, and N is the number of atoms.

Here the temperature is calculated by this definition,

i
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where i is the atomic label, ¢ is the kinetic energy, in our system dim=3. Heat flux can be calculated by the following

equation,
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where J is the heat flux, V is the volume, i is the atomic label, e is the energy, S is the stress tensor, and v is the

velocity vector. Heat flux in different directions can be calculated using the following equation,
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We calculate the location-dependent heat flux distribution along the y-axis, in arrays P1-P7. Fig. S1 and Fig. S2
show the heat flux spatial distribution of the regulator in the pristine silicon film and nanopillar height of 25 UC,
respectively. For the pristine silicon film, the heat flux from P1 to P7 shows a uniform distribution, while for the
regulator, in regions of P5—P7, the local heat flux along the y-axis is spatially homogeneously distributed. On the
other side, in regions P2&P3, the local heat flux in the functional region is obviously lower than that in the pristine
section. However, in regions P1 & P4, particularly in P1, compared with the pristine section, there is a dramatic
reduction in local heat flux in the central part, although no nanopillars are there. Clearly, the nanopillars induce non-
localization modulation in heat flux or the heat flux proximity effect. The heat flux at the center is 0.78 of that at the

edges, indicating that the heat flux regulation is achieved due to the presence of the nanopillar around the studied

section.
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Fig. S1 The heat flux spatial distribution of the pristine film.
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Fig. S2 The heat flux spatial distribution in region P1-P7 of the regulator with the nanopillar height of 25 UC.

Fig. S3 shows the intensity of localized phonon modes in the regulator with the nanopillar height of 25 UC. It is

clear that the localized modes are distributed in the functional region, and it is low in the pristine region and even in

the center of the functional region. These results provide a direct demonstration that localization takes place within

the functional regions. Although there is no obvious localization mode in the central region, its local heat flux is

significantly reduced due to the proximity effect induced by the nanopillar region.

Fig. S3 The intensity of localized phonon modes in regulator with the nanopillar height of 25 UC.



0 40
3 30 04 30 30
n 20 0 n 0 0
10 10 10 10 10 10 10
5 & o o
=} S0 S 0 =0 20 S 0 S 0
- = = - - - -
10 10 10 -In 10 10 10
0 20 20 20 20 20 20
K} 30 30 -0 -0 -30 30
40 r 40 r 40 r -40 T T -40 T -40 T .
6.0 80 100 0 LU UTTR V] 80l 60 80 10 60 80 0 g 8100 60 80 10.0
J (101 W D) J AN Wm?) J (101 Wan) J (101 W .nr?) J (101 W nr) J (104 Wm?) T (108 Wm?)

Fig. S4 The heat flux spatial distribution of the regulator in region P1-P7 with the host nanofilm thickness is
10 UC.
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Fig. S5 The heat flux spatial distribution in region P1-P7 of the regulator with the number of nanopillar rows

is 1.
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