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Mang - Goody problem gave birth to

quantum field theory
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? What is a quantum field theory of
particles , e.g . electrons
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He atoms
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connection to hang - body wave - function
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The N- body wavefunction for a stale IN>
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we can construct more complicated
operators , e.g , density operator
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Unlike classical fields
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fields fluctuate and so the
n at

canonical pain 4,4 cannot have a

sharp expectation value
.
Lets introduce

4- Cx ) --get eiocx )
for bosons com

.

relations of CT , It
cgcxj.ECYD-cscx.IT

which implies DNA 029
,
we

will see later that in a superfluid
DN is large ⇒ DO → 0

,
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the phase field E acquires
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Similar to laser
,

in superfhids we can observe

interference
Now we will demonstrate that

field equations of quantum fields
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The final result does not depend outta'tis¥
Grand canonical ensemble from 2-dqaaatizafaa
Infraredcanonical ensemble - a system
is in contact with heat bath which

it can exchange energy and

particles .

Probability of being in astute 1

of energy Ez and particle number Nz
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