L26 Elastic waves
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e Elastic (seismic) waves: Body (longitudinal and transverse) and Surface waves
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https://www.sms ~tsunami-warning.com/pages/seismic -waves ; link to animations

- Other P-waves: L=1 orbital (QM); p-polarized light (E parallel to plane of incidence)
- Other S-waves: L=0 orbital (QM); s-polarized light (‘senkrecht', German for perpendicular)

* Continuous analogs of Discrete variables in multi-dimensions
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https://www.sms-tsunami-warning.com/pages/seismic-waves
https://www.acs.psu.edu/drussell/Demos/waves/wavemotion.html

s Strain tensor (symmetric derivative of displacement field
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* Stress tensor - force per area. Both the force and the area are vectors, so the stress tensor is a matrix
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e Elastic moduli: 3d Hooke's law for elastic waterials
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For isotopic maedals, mﬁt\w@m& SyrmelTy re&aces C Ao A ewang

S emmas
Oy ove. scallar Soc eadn 1preduclde ax\oeg;&ce:

LOWE  pOSaInekis s )k Gy A8 T 208y Sy

S = ATET +apB|  compreniss Ty =Aeu by +2Lug,
2

E =(T-ATET)ay  wee T8 -2a-Q)TrE

Elnshc Maduhi © Prugiall veplesentaiions o5 L
0&\ Y@&V‘@‘Q Modus *E" - %\O)\/\g&g ees T = < %\

%) @00

_e Ty _ e At _ 0* (2021
E= g/\\“ @)1\ - /)\ E‘XP)L\;ZAX/& Q_i\ A (%’?&TZ/U\ [l \@

el=8ye Q ;5%2 Do Vo = \am%?w\ E'=
Pigeon's Raro “v" v =&

b Shear Modulus * &' aheal affess &
v

#-(9) B- @% 4{6 (@)
efived b -(©) D ( (®)
Ep = (KG\’LQ\DB/Q\/U\ &_/ﬁ%~»~—é@_:b\

Rinceol shress/aul \—\ .
mv\g(()&hxed??&w@/\ g)( et ( lB

.y g-¢l 9\4@/\%1\69&%6
§'=("w | E=
< tOL < 88@’6’> el g > m
T Suids shear sienin 1s used 1o dedve. sty A = Yy, ,
(ch\mpm@ et ® insiod oF gifness whadse 1K)

Fall 2020 Page 3



) Bulk Modulus » W uniform pressue. &= @’-\D_PS
Vaal = (0rad = 24340 Ab=24<3e
£-8= o225 Van= Ty K= =[a2
A) Pupwe G E Soave T Mpdulus e Rlow:

westoringy $owe. o Rorgjiudind) ‘presure! ke edse “sheat” twates

e Dynamics: Newton's law for bulk waves - extension of 1d and 2d waves
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o Vector derivatives for multidimensional waves
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* References: https://en.wikipedia.org/wiki/Seismic_wave
https.//en.wikipedia.org/wiki/Linear elasticity
https://en.wikipedia.org/wiki/Elastic modulus (Lamé parameters, others)

https.//en.wikipedia.org/wiki/Viscosity (shear stress is used to define viscosity)

(uses o, not t for stress)
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https://en.wikipedia.org/wiki/Linear_elasticity#Elastodynamics_%E2%80%93_the_wave_equation
https://en.wikipedia.org/wiki/Elastic_modulus
https://en.wikipedia.org/wiki/Viscosity
https://en.wikipedia.org/wiki/Seismic_wave

