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Asumerone THEDRY
- DIMENSIONAL CASE

THE BASic 1dEA OF THE ASYrMPRNC OR RAY

THEORIES 1S THAT 1N MEMNA )N HIEH THE
WAVE VELOLTIES AND DENSITY VALY Se ouil Y
WAVES PROPACATE /v MUCH THE SAME ©AY

AS Il HOMO&E NEOUS ME Dak

CONSIDER A P-WAVE PROPAG ATING i) THE

X-DIRECTION i A MEDIVM /1w WHICH DENSITY
AND P.WRVE SPEED ARE ALSo FUNCTIoNIS BF s

WAVE EQuATON ¢
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Q) 1S CONSIDERED TO BE 4 LARGE PARAMETER




SVBSNWTING, WE FAND
c.h)(t' 9)

3_0.-41 . -uw39U+bU
o

2(4%) = ey

- G &) 39 60 fdz

206\ % ' EQUATION FoR THE

- = < PHAsSE OG0

oK X [ Etxomat.
E@MWONJ

AND FRom W' reERMS

20 AU pu* . 9 /98
amaif”( o ( Upet <o

m(aeu ’0“L> =0

e ] (ul-{d) = O Z CONSTNT Encrey
[Le

ALY




3 -0 TH EQ&V = WJOIXKS S srMMEANK

2 &.,y
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TMUS, ¢~ BoTHCASES WE O8THmN FOR
THE “TRAvEL TIME” O(x ) An EQuarion
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TRATECTURY TUE TO VELOCITY G RADIENTS
THAT ARE AOT || ™0 THE PATH



B GENERAL WAY OF PNDERSTA aponS
THE RAY EQUATIONS 1S THROVGH THE

CONCEPT oF THE LOCAL DISPERTe onf
REcATION BY whlicH WE SHALL

MEAN  THE RELATION BETWEEN
EREQUENCY G (=21 /PERIOD)

AND WAVE - VECTOR
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GIVEN A LoCAL DISPERSI N REcATION
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LET US WRITE vown KAy EQUATIONS
FoR an AnNiSoTROPIC MEDWM.
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To MAKE CONTACT WiITH CLASSICAL RAY
THEORY 18 THE SPHERICAL EARTH LET US
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THUS WE oBTRIN THE cLASSIcAL £A
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AMPLITUDES AND wWAVEFORMS

BECAUSE RAY THEORY (FoR 8o6PY WAVES)

15 FREQUENLY -~ INDEPENDENT, 7
PREDICTS THAT WAVES PROPAGATE
WITHOUT ANY CHANGE TO THE wWAVEFORM

(usT As 1n & HOMOGENEGS MEDIVM)

THE ASYMPTONC THEORY CAN BE VUSED

TO DERIVE WAVE Am PLTvves( By
INVESIGATING THE TERMS of W)

THE DERIVRTION it NOT BE GrvEN HERE
(SEE LITERATVRE) ThHE RESULT s

THAT BNERGY FLux in A RAY TUBE
IS CONSTANT

RECALLIN G THAT
ENERGYFLUX of Pt UY (For Pwaves)

THIS MEANS THAT RAY AMPLITUDES VARY

INVERSELY AS Afpet” And ALSO AS 1/ VA

WHERE A s Fhe CRO3S-SECTIONAL AREA
oc THME RAY TUBE.







FERMAT'S PRINCIPLE. '

TRAVEL TIME (s STATIONARY witv RESPECT
TO PERTURRBATIONS oF THE PATH
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ATTENUANON AND PrysicAc 1
DISPERSION oF SEISMIC & WAVES

( RECALL DR. YONOUSKAYA'S L EcmrEs é/votzs)
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T(E) = /I—(Q)E(é)
WHERE ,.«.(w) 1S COMPLEX AND
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ArPLTVRE NDECAY FoR S-wavE
-7/
e e

PER cYcuE

0’; IS AtSO SOMENMES DEAOTED BY
Q@ (= Q FoR S-wAVES |
Sp )
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P MSicaL DigpERSI0A

wE saqw THAT
ja.lw) = W :Flw)
WHERE 'T (W) = F.T. oF RECAXANON Funleiton
P(¢)
WAVE vEcoaTY ( @ ) IS RECATED TO
p_.(,a.) AND DAMPING To Tem (pr).
BOT SINCE (W) 1S THE TRANSEORM OF

A SINGLE REAL [CAVSAL) Fumerion
Re(p) AND Tne (t\ ARE RELATED.

EG. ToR ThE STANDARD LINEAR SoL/D
(SEE "wAvE PROPAGATION ! NOTES FRom DR, Wownnm)

T4 Ta® = Mole+Tet)
2 pmlw) = Mo 1+iTg)

S (W T,

This com be used bo fd bhoth g .. ()
And Uy (0) = Ra M_F‘_“) |
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QUANTIMVELY 7 cAn AE sSHowd THAT

AP PROYIMATELY , ANTD Wi THE BAND oF co-vsgwr

THESE LEAD TO A RELATIONSHIP BETWEEN
THE DELAY 0OF AWAVE OF GIvEN FREQUENCY

AND 1LT's DECAY & -
THE PHENOMENON 1S KNOWAN AS
PreYsicAL DISPERSION

{_SEE Lw, Aﬂwkswl KAnAMoR) , GJ. '9;16
A REFERENCES CITED Tkewu:l



WE CAN ALSO WRITE ToR THE comPLEX
VeLooy

V(W) = Uy ( "’;l’”i +i’-“')

WHERE Uy 15 TwE (REaL) veeowTy
AT REFERENCE FREQUENcy (o, :

ConsEQuEmTLY T4 EFFECT o THE
NGNAL 15 REPRESENTED By

e

erpf-fwt” (1 -2 )]

TS REPRESENTS (APPRO YIMmATEL Y,
ANY ASSUMING THAT THE ENTIRE
SIGNAL ¥ WITHIN THE coNSTANT Qpu
BAND ) THE TorAL Aricr o

ATTENVATIOA ony T™HE SigNAL



