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Extended DataFig.2|Scanningelectron microscopy images show tilted cross-section view of the samples. Suspended graphite Tesla valves vertical (a) and
parallel (b) to the heat-dissipation directions.
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Extended DataFig. 3 |Investigation of the effect of terminal geometry in the graphite Tesla valve. Monte Carlo (a) and FEM (b) simulations in the main channels
of the Tesla valve with geometry difference at the sources and the sinks.
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Extended DataFig.4|Thermal energy maps of the Teslavalve. Thermal energy distributionin the Tesla valvein both the forward and reverse directionsat 40 K
using Monte Carlo simulations.
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Extended DataFig. 5| Thermalrectificationinthe supplementary valve samples S1(a) and S2 (b) in the forward (cyan triangles) and reverse (red
graphite Tesla valve sample within the hydrodynamic temperature range. triangles) directions. Thermal conductivity (top) and diodicity (bottom) of

Temperature-dependent thermal conductivity and diodicity of graphite Tesla samples S1(c)and S2 (d) from20to 60 Kinlinearscale.
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Extended DataFig. 6| Comparison of thermal conductivity with other thicknesses of 420 nm (ref. 66) and 100 nm (ref. 67). b, Temperature-dependent
literature. a, Temperature-dependent thermal conductivity of the silicon thermal conductivity of graphite Tesla valve sample S3inboth forward and

Teslavalvein the forward (open cyan triangles) and reverse (openred triangles)  reverse directions (this work), bulk pyrolytic graphite*® and 1.2-pm-wide graphite
directions with a thickness of 145 nm (this work) and silicon membranes with ribbon®.
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Extended DataFig.7|Silicon Teslavalve within the hydrodynamic (top) and reverse (bottom) directions patterned on a 145-nm-thick silicon
temperaturerange. a, Thermal conductivity and diodicity asafunction of membrane. Thelengths and widths of the channels are the same as those of the
temperature from20 to 60 K (hydrodynamic temperature range of graphite) graphite Teslavalve. b, Thermal conductivity and diodicity of asupplementary

innormalscale.Inset, optical microscope image of Tesla valvesin the forward siliconsample.
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Extended DataFig. 8 |Investigation of the effect of contact size on thermal conduction. FEM simulationsin graphite ribbon with different contactareas at the
heatsinks.
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Extended DataFig. 9 |Investigation of the laser heating effectinthe p-TDTR system. Measured thermal conductivity of the graphite Tesla valve in the forward
andreverse directions as afunction of probe laser powerinthe p-TDTR systemat 300 K.
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Extended DataFig.10 | FEM simulation model of the graphite Tesla valve. Illustration of heat dissipationin the graphite Tesla valvein both the forward (left)
andreverse (right) directionsin FEM models.





