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THEORY

The bicoherence 1s a normalized form of the bispectrum. and is defined as.

<X, XX, >

b(k.l)=— —m
*q,."| X:cX: |_| im |

- (D)

where, X, . X, and X are the Fourier components of the signal at the frequencies k. /

and m =k +/. It is very helpful to think of each of the above amplitudes as a phasor

signal.
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A simple explanation of what b(k,/) computes is shown below. Consider a
physical process, which puts out the value of the product of two signals at two different
frequencies f,. f; .

Consider x, =a, esin(2*7* f, "t +¢,), x, =a, *sm2*7* f, %t + ¢,).

The output signal will then be Y () =x, + x, + & *x, *x, + noise, where I 1s a coupling
factor which in general could be frequency dependent. As we can expect. there will be

two additional frequencies at f, + f,.and f, — f,.
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Time-Frequency Spectrum
300-600 Hz
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Bicoherence
0-100 Hz x 0-4 Hz
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Bicoherence
100-150 Hz x 0-4 Hz
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Bicoherence
50-200 Hz x 0-4 Hz
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Bicoherence
200-250 Hz x 0-4 Hz

| Bicoherence Run 5941 : avr 250 2007-09-22 15:59:46 UTC Sat microsec 0 (dt = 8000.000)
g

iy 3.5

1=

3

g ]

Iy

g 2.5

5

5

&

g -5

0.5
%00 205 210 215 220 FEE] 230 235 240 245 250
V1:Pr_B1_ACp Frequency (Hz)

| Powear Spectrum  Run 5941 : avr 250 2007-09-22 15:59:46 UTC Sat microsec 0 (di = 8000.000)
)

E

™

<

=

=]

0

o

250
Vi:Pr_B1_AGp Frequency (Hz)

PD-TN VIRGO Group
Ver. 1.1



Bicoherence
250-300 Hz x 0-4 Hz
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Bicoherence
300-350 Hz x 0-4 Hz
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Bicoherence
350-400 Hz x 0-4 Hz
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Bicoherence
400-450 Hz x 0-4 Hz
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Bicoherence
450-500 Hz x 0-4 Hz
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Bicoherence
500-550 Hz x 0-4 Hz
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Bicoherence
550-600 Hz x 0-4 Hz
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Bicoherence
0-4 Hz x 80-100 Hz
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Bicoherence
140-160 Hz x 0-4.5 Hz
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Bicoherence
141-148 Hz x 0-4.5 Hz
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Bicoherence
147-154 Hz x 0-4.5 Hz
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Bicoherence
440-450 Hz x 0-4 Hz
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Bicoherence
0-5 Hz x 140-154 Hz
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Bicoherence
0-5 Hz x 140-154 Hz
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Bicoherence
830-840 Hz x 0-3 Hz

| Bicoherence Run 5941 : avr 250 2007-09-22 15:59:46 UTC Sat microsec 0 (dt = 8000.000)
g

=

o

1=

3

&

w

=9

Q

o

!

2,

&

=

-5
1] -
830 B3z 83 EEL EEL B40
V1:Pr_B1_ACp Frequency (Hz)

| Powear Spectrum  Run 5941 : avr 250 2007-09-22 15:59:46 UTC Sat microsec 0 (di = 8000.000)
)

E

™

<

=

=]

0

o

830 EEE] EEL] FEL] FEE] 840
Vi:Pr_B1_AGp Frequency (Hz)

PD-TN VIRGO Group

Ver. 1.1

24



Bicoherence
55-70 Hz x 9.5-10.5 Hz

| Bicoherence Run 5941 : avr 250 2007-09-22 15:59:46 UTC Sat microsec 0 (dt = 8000.000)
E Fl ] | LA ||‘| Ul ||||||||||I||| ||| ||||| | U |l 0.6
E s ; Ill Ili Il 'Illi I|I'I|”|II ”“ Il \Hlul |I| L] I| | II|| ll ||| i|I"II |:||I||||' | b "“ Il: I|II | ”' ”JI IIIIIII|I'I|I|I': IIlllllllllII II| |"||| i 0.4
5 “III i || I|I Illldhl “”I " II| I||| || | ||||| I|“| |||||||II II||| |||| ||||| |“||I -
E 10.% i ' n ‘ Illlf il HI | '| o III'JI l I|"| il |I”| I||| i |'I I'll WA |“|| " F#II ! I|| |I|| | | I|I| I| I| i :Hll || 11} Ca2
] N I '“ ||'|II L Hll Ak b |'||||II ”II' I| II||II II|||| | |||||||| |I I|:|||“| | ”' I I I I|| I|||'I|I:|I |'|
f. I I|||| ||||||||||| ||||| |||| | IH! illllll‘llll Illll ||||| | il il
TI 10 "I ||II L] ||||||I: | I|||||||I Ilh ||II I|||I |"|"|I lllll i ot o I*l || || III|| H f ||||| :I |I I'lm l!'ﬁ 'I || ] || ‘ III||||||”'| 0.008
& I|"| ||||||”"|||I I",' I|||| |'|| il II| |r II| | ||| 1 | II| |I l Ll I I i IIIII'I i | | | IIIH Il ] 0.008
& 8 |II el L | ‘ |I l' I||H|| |||||'| |”I ”| ||||||‘II| I I||'|"||||| i"h I| IIll:lllll I|| I ||||hII D O fni" :
Illlllll1lllllllllllr|||h 'y || I:” |||”|| |!”I'I l|”|l Illml II I* |I||| iy I.” |I| || I||| lll|l Ihl I |II l' |”||| ||'||| ! lr |I|”||1| 1 ﬁ 0.004
I|'||'||||'k P R B |"'|| ||| 15y |' 1l A h 'k
o ||II |”|| . 1 I:l I|| | “ill |||"|| III|hI !Illllhlllll Illllll Iy "‘Irlll :Idl I|| ||I|| | Il q *I‘ llill I| |||I Illllllllll:ll Irl hllll HI'||I||I|I|I|'|||||I|'II |I ] " 0.002
o bt: o - V1: Pr_E1_AC|: quuency(l-lzli
| Powear Spectrum  Run 5941 : avr 250 2007-09-22 15:59:46 UTC Sat microsec 0 (di = 8000.000)

Ln o o M 0 o o o0 o0 o [ 0 0 o fl o o o W o 705
[ 0 82 a4 ah (1] 70
Vi:Pr_B1_AGp Frequency (Hz)

PD-TN VIRGO Group

Ver. 1.1

25



Power Spectrum 0-1Hz
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icoherence (Earthquake)
100-200 Hz x 0-20 Hz
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icoherence (Earthquake)
800-860 Hz x 0-20 Hz
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