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The solution of thin equation in
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2 Spontaneous emissions
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The steady state in
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3 Entropy production and decoherence

I will study this problem in 2 ways one clumsy but direct the other

elegant but abstract
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The contribution from deceeherence will come from dS d
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For what is asked in the exercise all we need to focus on in
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3 Elegant solution

Given a density matrix f define the relative entropy
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the 1st term in exactly the classical relative entropy between

two distributions pi Little and Pith silent i the entropy
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4 Super radiance

k s Sst Iz S is is

a did d Louis Im
dt dt

k Lm S PS i Sts f f est S In

Using g In JIN m mis Mts

In r
S In Fm n m s

we get
ml S PS e Ion N m mas cm s lplouts

N m Mts Pmt

St S Ion
St Ion i

m N m s m

S

ddpf.eu cn
m7Cmis1Pmis mlN m

lPrf

Note that the prob flumes are only
downwards there is nothing coming

in from Pn i



b

N

dLm E m dpm
dt M o de

K om
n m m117Pmy m N m is7pm

only in the first term
Since m 1 and men give zero

change to our Mt
anyway

n i

N n n m Mts Puts
n n m mas 7pm E

m I
m o

N
E m a N m 1 m Pm
om 0

Now go back to m i

N 2 n outs Pm
K f m s n m c m m

d E m O

N

d Lm n nee m Pmn k
de n 0

we can also write this more neatly as

d KCN slh



5 Anomalous heat flow

This problem is solved in the accompanying Mathematica

notebook


