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Triangula and Triangulita
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T-gradient —> particle motion
thermodynamic force = —> flux

X, = AT/T2  CrOSS effect B = &
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T-gradient —> particle flux
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Application external force F (X, = F/T)?

heat flow

Joule heating
FJ, ~F?

Cooling flux
Q=J,~F
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DISCUSSION

Feynman-Smoluchowski ratchet is unnecessarily complicated
Fully microscopic mechanical model

Hard disk molecular dynamics: only round-off error
Theory: perturbation in m/M, but exact, no adjustable parameters

T,=T, : no Maxwell demon
T#=T, : Brownian motor ~ speed of sound * sqrt{m/M}

Onsager symmetry: from motor to refrigerator
Heat flux ~ power input * sqrt{m/M}

Dominates for small applied force (torque)

Carnot efficiency: yes in principle
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AT=T,-T; external force F=0
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