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Nanodevices and Maxwell’s Demon
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For a detailed write-up
See arXiv:condmat/0704.1623
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Designing an energy conversion device
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Perfect AP with Spin-flip Impurities
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Current at zero voltage ! !
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Device as a “demon”

ChannelSource Drain
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Where did the energy come from?

ChannelSource Drain ChannelSource Drain

Answer: From the contacts
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Second law ?

ChannelSource Drain ChannelSource Drain

S = 0 S = Nk ln 2

Energy upto             may be extracted
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S = k ln W
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Resetting the demon takes energy
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Nanomagnets
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Flipping a spin

costs energy

Energy
Higher energy
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The cool demon as a heat engine
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Q1 - Q2 : useful work
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Switching a bistable demon
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Energy needed to
switch from one

minimum to another ?
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Transport +Dynamics of Magnetization
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Isolated spins: Bloch equation

Nanomagnets: LLG equation

Weakly interacting spins:
Many-spin problem
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Pentalayer spin-torque device
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<-----  LLG equation  ------->

Dynamic demons

Current

VoltageSalahuddin and Datta
(APL, 89, 153504,2006)
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Quantum Transport far from Equilibrium
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Reference:
For a detailed write-up see
arXiv:condmat/0704.1623

www.nanohub.org/courses/cqt


