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Note: X, and X, have the same dimensions
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Power Spectral Density

Variance of signal

Xq = x(tn), t, = na, n=0123, ... N-1 N_,
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X = X(f), fx=rmz: k=01..5

The amount of mean square signal per unit of frequency

. 1 1 . :
in the frequency span from fk_m to fk+m IS approximately

P(f,) = 2‘xk‘2/(m) - 2NA‘Xk‘2 k=125

= NA|X g
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Note: The power spectral density P is measured in units = (dimension of x)2 / frequency

Beam Stability at Synchrotron Light Sources USPAS 2003, John Carwardine Glenn Decker and Bob Hettel



1g
0.1E

0.01C

0.001F

104E

105

FFTV 10
107
1078
Vo 1o9g
10710

1012

1072E

107135

10142

10715E 2
10462 E
10717

10718E
E_I

0.0 01 02 0.3 0.4 0.5
k/N o K

g_l «[Z‘Vk‘ 6k 4 = RMS Signal

2 2
oy, =2 3 My *|Vny2
k=1

1
2

FFT
Finally = J2 % RMS Signal = Z‘Vk‘ = 9y 4 = Peak Signal

Vo

Beam Stability at Synchrotron Light Sources USPAS 2003, John Carwardine Glenn Decker and Bob Hettel



