5.6 Fluctuations and noise

Thermodynamic fluctuations”
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fluctuations var[T] ZkTﬁ v~ Cp (5.133) Cy
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fluctuations var[V]= _kTa ;KT VkT (5.134) o
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Pressure B ap| KskT

fluctuations var[p] =—kT VisT Ty (5.136) | Ks

Density n? n2

fluctuations YAl = anr[V] = VKTkT (5.137) | n
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“In part of a large system, whose mean temperature is fixed. Quantum effects are assumed negligible.

Noise

Nyquist’s noise

dw=kT - Be(elc—1)""dv (5.138)

=kTydv (5.139)
theorem
~kT dv (hv<kT) (5.140)
Johnson
(thermal) noise  Vrms = (4k TwRAV)'/2 (5.141)
voltage”
Shot noise Lime = (2elpAv) 2 (5.142)
(electrical)
Noise figure” fap=10log,, (1 + 77:N) (5.143)
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Relative power  G=10log, (P) (5.144)
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=hv/(kT)
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“Thermal voltage over an open-circuit resistance.
bNoise figure can also be defined as f =1+ TN/ Ty, when it is also called “noise factor.”
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