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INTRODUCTION

 Newton’s “party boost” (1666-72): white light entering the prism,
is separated into colors

i pob

e He introduced the word “spectrum” which means “ghostly apparition”

* We use seismic spectra and introduce you to
seismic apparition
where we use
periodic source
patterns in
multishooting to
separate (decode)
data in f-k
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CONVENTIONAL SAMPLING
FREQUENCY-WAVENUMBER (f-k) SPECTRUM

 In geosciences, we plot t — x data in f — k diagrams to examine the direction and

apparent velocity of seismic waves c,pparent = f/K

e Seismic data are located in the signal cone (determined by water speed)
* We shall display common receiver gather (CRG) (one receiver, all shots) for
—  regular source

—  periodic source

—  sum of regular and periodic source




Regular source sampling: ...,1,1,1,1,1,...
(wavefield sampled at Ax in CRG)

frequency: ks =27
Spatial Nyquist 1
frequency: ey =3~
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Periodic source sampling: ...,1,A,1,A/1,...
(sum of two wavefields each sampled at 2Ax)

Z 6(x —2nAx) + A 6(x — Ax — 2nlAx)

n=—c
Examples: A =exp(iwT)
A=1/2
A=-1
A=0
A=1
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Periodic source sampling: ...,1,A,1,A/1,...
(sum of two wavefields each sampled at 2Ax)
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Observation: “Unshifted” energy around k=0 can be predicted from the
portion that is “shifted” to ﬁ.
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Regular source sampling of wavefield 1
+ periodic source sampling of wavefield 2
= Seismic apparition
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TWO SIMULTANEOUS SOURCES (SIMSOR)
REGULAR + PERIODIC TIME DELAY

70 FK plot of sim source data
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Ghost spectrum is only caused by and related to the source sequence with time delay, i.e.,
Ghost spectrum contains only information about the periodic time delay sequence.

We can therefore separate the source sequences.




SIMSOR SEPARATION

SIMSOR CRG

Pevelocity (mis), Exact velocty model,

3000
2800
£ £
2 £
H
2000

o o 2000 4000 5000

X (m)

x(m

SIMSOR SEPARATION DIFFERENCE

t(s)

ERNRRE
5000 6000 7000 8000 000 1000 2000 3000 4000 5000 6000 7000 8000 9000
®(m) % (m)




Need for de-aliasing — next talk

FK-plot
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