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where N is the original number of time measurements spaced by '0, and, = n,o the sampling 
time of choice. 

The time instability in the time-domain for the above five power-law spectra may be measured 
using the second difference of adjacent time averages. This time variance is also relayed to 
Mod. uy( ,) through the following equation: 

2 2 Mod. cl-y ( ,) 
0-(,)= r 

x 3 
(AI.7) 

Two useful properties of the time variance are as follows: 
• ux( ,) is equal to the classical standard deviation of the time difference measurements 
for T = '0, in case of white phase noise. 
• ui ,) is equal to the standard deviation of the mean of the time difference 
measurements for ,= N,o (the data length), in case of white phase noise. 

Table AI.l gives the functional characteristics of five independent noise processes for 
frequency instability of oscillators. 

More infonnation about the characterization of random frequency instability, and about the 
calculation of the level of uncertainty affecting the estimates of the Allan variances can be 
found in the NIST Technical Note 1337, edited in 1990 by D.S. Sullivan, D.W. Allan, D.A. 
Howe and F.L. Walls, and in particular, in the paper "Time and Frequency (Time-Domain) 
Characterization, Estimation, and Prediction of Precision Clocks and Oscillators", by D.W. 
Allan, IEEE TrailS. Ultras. Ferro. Freq. Cont., UFFC-34, 1987, pp 647-654, also reproduced 
in the NIST Technical Note 1337 on pages TN-121 to TN-128. 
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Slope characteristics of log-log plot 

Noise process Time domain 

O"/(T) Modo"/(T) Oi(T) 

Jl v 11 

White phase -2 -3 -1 

Flicker phase -2 -2 0 

White frequency -1 -1 +1 

Flicker frequency 0 0 +2 

Random walk +1 +1 +3 
frequency 

Table Al.}: Characterization of noise processes for frequency 
illstability of oscillators. The coefficients f.J, v, and 17 correspond to 
dependencies of the AlIan variance, the modified AlIan variance, and 
the time variance according to the following expressions: 

u/(T) It:: rP, Modu/(T) It:: TV,ui(T) It:: r'l' 


