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0 0 k 0 0 O B,
0 0 0
T ! T.
r=1 0 ~ 0 T, =0 -003
0 0 v
* two-terminal engine
s e exactly solvable
' 3) (B, = 0)
B
. B FB?/TQ [A, (2[{(-‘3 — GQCYQ) — FClB,:}
> T C1(CF =220y
\FW,X )’(2) B €B§TQ [7(2[&7(3 — FQCVQ) + F(lB }
e C1(C3 —7%€2Cy)
(1)

e Onsager symmetry broken!

B3 — B
0 B4
— B4 0
Co = B> + B2

C = KCy + me>
Co= B2 + B2 +27°
C3 = KCo + me>

— even function in B







e Onsager symmetry broken!

— dream engine comes true 77 not yet !



e Onsager symmetry broken!
— dream engine comes true 77 not yet !

e stability of the steady state 7
mv=—-Kx+F, . x+Bv—-ITv+§&



e Onsager symmetry broken!
— dream engine comes true 77 not yet !

e stability of the steady state 7
mv=—-Kx+F, . x+Bv—-ITv+§&

|———  ————<— =7 W>0

n/Mc




e Onsager symmetry broken!

— dream engine comes true 77

e stability of the steady state 7
mv=—-Kx+F, . x+Bv—-ITv+§&

n/Mc

not yet !

< n=nc W >0

unstable

unstable

* stability is the key !



e Onsager symmetry broken!

— dream engine comes true 77

e stability of the steady state 7
mv=—-Kx+F, . x+Bv—-ITv+§&

n/Mc

not yet !

unstable

unstable

< n=nc W >0
* stability is the key !

e Stable SS condition

requires extra constraint

on power and efficiency!



e Onsager symmetry broken!

— dream engine comes true 77

e stability of the steady state 7
mv=—-Kx+F, . x+Bv—-ITv+§&

n/Mc

not yet !

unstable

unstable

< n=nc W >0
* stability is the key !

e Stable SS condition

requires extra constraint

on power and efficiency!

_| # No dream engine so far!
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* trade-off relations between power and efficiency works

even in the presence of magnetic field (broken TRS)

Impossible !!

* velocity-dependent force (broken TRS) 7

lactive reservoir engine, Sysphus cooling, cold damping, ...]
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