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Y-FACTOR TO NOISE FIGURE CONVERSION TABLE
The “Y-factor” method of measuring a mixer or receiver
noise figure involves measuring the system noise power
output when the input is terminated 1) with a “hot” termi-
nation of known temperature of 2) with a “cold” termina-
tion of known temperature. Then, the true mixer noise fig-
ure is calculated from this data explained below. The noise
power output of the mixer/receiver when terminated in
“hot” and “cold” loads is PPHOTHOT and PPCOLDCOLD respectively.
The “Y-factor” is computed from this information as follows:

TTHOTHOT is the temperature of  the “hot” load (295°K, room

temperature) and TTCOLDCOLD is the temperature of the “cold”

load (77°K, liquid nitrogen).

Noise Temperature (NTNT):
NT|NT|°K °K = T= TMixer|°KMixer|°K = -77°K(dY - 3.83)/(dY-1)= -77°K(dY - 3.83)/(dY-1)

Noise Figure (NFNF):
NF|NF|dB dB = 10 log [(T= 10 log [(TMixerMixer/295°K)+1]/295°K)+1]

The following table converts the measured “Y” factors
directly to system noise figure and is based on using liquid
nitrogen as TTCOLD.COLD.

NT|NT|°K°K= noise temperature;= noise temperature;Symbols: Y|Y|dBdB= Y-factor; = Y-factor; 
NF|NF|dBdB = noise figure (dB)= noise figure (dB)
Y|Y|dBdB= 10 log (dY)= 10 log (dY), where

dY = (PdY = (PHOTHOT)/(P)/(PCOLDCOLD) = (T) = (THOT HOT + T+ TMIXERMIXER)/(T)/(TCOLDCOLD + T+ TMIXERMIXER)  )  
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