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Adiabatic Demagnetization Refrigerator ADR
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Entropy balance

Entropy associated with the uncertainty
of measuring the observable A

Si= —Z pinp;.

he entropy associated with minimum dispersion

Syy=—tr{pln p}, Si=Syy

Any functional of D is conserved under a unitary transformation

tr{ f(p)} = tr{f(UpU™)}

esult: The von Neuman entropy is a conserved under Unitary transformations.
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P56,-,(6*$5#*/61(6)4:

SU(2)algebraof {B} operator

S El O\I:F! H (NC

T E# HN Reconstructinghe statefrom the dynamicalvariable:

1. 1
.1
P= 4 T oma)?\

AP B B
EH+LL+(CO)C+—(VV+ DD .

E=(H), L=(L), C={(C), and D=(D).
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Linear scheduling
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Thermodynamical variabales

TI(t) = TlnPﬂ ~ mox(t)’Q)°

1 5 1 5 s
L) = —P~ -ma(t-Q= ., 05

C =50(t) (PQ + QP)
p=t((H)(L).(C))

p=-Lcive pH et

" ﬂ
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The quantum Otto cycle



Equation of motion on the adiabats

X =2[H(0),X]

1 (H po—p 0 ﬁ
7| L (t)=w(t) | —p n 2 (),
C 0 2 pnu G

The external power P — BH>

adiabatic parameter
o= /0

T — ((H>—<L>) Text: o (H) useful work

T fric = (L <L> work against friction
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The = (1 =C) /(1" wn).
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&

P =% 1&D)&(S)# >€$%§$ (D) &#8&+$7)N
0= (S) 7)1$,B,64'($8/6*(6)4
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<7(-7%$,5&-( U, = Uilhslls

interaction representation:
({] 0 0 \
d

—Ua(t) = Us(—t — Us(t) Ua(t
0 3(1) o(—t) | 0 —. 2 0 o(t) Us(t)

W(t)Us(t)

\ 0 0 —,0 )

e EM1+M3+...

Us(© = 271)
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'S =sina and C = cosa. a = y,mmv9m? + 4 ‘L.E,—}D Cc -5 0
. (Q+ ) Q. — o) Us(Tpe) = | S C 0.
Us (), for [ revolutions. «=-my ln( {ﬂ:_w:](ﬂ:m:])- 0 0 1

:56'7&-&+0!"+%+'#'174%$5)1%-+5)

m — 0

Omin = 1 — c08(Pp7a) = B3 42/2

2
B-(1$71+&#.)1%-+5) § = 1 — Us(1,1) ~ 1 — E"“ﬂ?"’“
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wp, for t=0,

We, for 0<t< T,
wh, for T <t<The,
We, for t=Tpe,
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The heat transport
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