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% e will ke sfudying “Liave mecranics, 1 Ch, Scheodingers prpfoin
of guartizing cnergy sties in fecms of standing waves.

-Before shudyin arfuun wave funchons, e should
undecstand She  feotures of classicad Lyo.ves |

- This wild Jeod To a woturad wmobuSon of e T.D.SE.

* What 1S o waue ¢

- A wave s a cdlechive mode of oscllofion Hhat can
transe enecoy ond momertum from pne Pocodhion to
conother without He corfespond ng teanster of woderial (mas)

- Tt s chacoctecized oy progecties of the wdefh{m? medinm:
Fension o\@vxs‘ﬁ% ~ mﬂoahd (disparsion relotion), impedauce enersy S%Dro%@
And also by properfies & the  wode of ose Mlodion:
wwe\@ﬂ@%)uak@gmem (specheum) | ampiitude | polarizadion
Compare: particles hale <iiic wmoments (mass, cantee of wass, inechio)
and. degees of freedom: position Rlt)-> velocdy = enecg g, woweiuin

. E\f\eﬁ‘@u is rasdred os o oscilldes W@/\ O\Fﬁ}%r&mL Jorms
inHe wediuim | o exomple pobntial Gension ¥ kinekic finertic).
Compare: pachcles Transder pure Kinehic energry by wekon

- The state is described loy o wave funchion, whicl
evolves according 1 o PDE Lol oo |
Comp@cer poﬂﬂdeg oXae} )ms‘@dovg q%\lw‘w% ap- ObE @T,uajn‘@m of mno%m

- Mednanicald woures are covmposed of packides (usually bound)
M%SM@RQ \oar%‘de: oscillator  witbisky=FE) = x= Acoslwt+é)
madhple pactides: colechve mode: M+ Kx=0 —= x= S cos(lab+dh)

o iCohnuou S medium RIS pow o parficle index |
Ofher wawes [ E2M, guardam,gravitedianal § dcawel Jr(/wou%ﬁ\
o wedium ot uv\darlqmg Qeﬁd&l not pacticles.

% Whad is the difforence loofuieen o classicol paeré avd owe ¢

PROPERTY PARTICLE WAVE
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% Whod is the diterence lefveen o dassioll porticle avd wowe ¢
PROPERTY PARTICLE _WAVE
wmperﬁég : mass M Tnerho T UQQDCH?@“U"J wpedance " Z
degrees &P feedom: T L) Wa@edwa (vector) @) wave funchion (£d)

(Feucier space) Agitude (K, wa), polarizetion
dynawics: F= g CodE) (V-5 &) Bl )= 0O )
dispersion E= Phm v=9%p  U-2v= Wk or dyk
Conseqyation (£, b):mg V- &, T+ &(up)=0
@(\Am#%&ﬁom WS S (thmo&m )c)mr@ M ooes (SMV\O\W\@ b\}C«\rQﬂ

sociali individual Dok cdlertive moholn of garh‘deg
inferachidns collision ’RorCeS)d@JBﬁOV\ ceflechon [cefrochion/ ditfadion

* Examges OF WORS!
) Material wowes,  phasc : sobd, figwd, gas
dimension: Fd Gersion), d-d (surduce V\S?@t/\,@cauiw ,%‘d(bod@
Exafles: Sheing:  dension T, Rinear mass density ph
Gravity %Ca\)i&@ | (pnos o\eA/\st? capcels!)
OCoUSRC  presuT P, density @
Seiswic:  s¥ess/sheain medudi | density.
) Eledheo waaginehe waoues, 1,2,3-d Lok gualdes.
B, felbe pecwitivity € Gangon) permwb“(ﬂf%% o (inerha)
2) Grauitehonall wawes
neleic Feansor Rdd - enegy/carvoturt &, 2

) Quanhum mednanical L orase LGS L
pco\oa‘o'lﬁwﬁ mmp\ﬁud@) [inewedic disporsion H= S+ V

* ?VOP@CJr"leS ij o\ vae—dl'\m&/\sfoyw) WAk ’kal/\CﬂtﬂOt/\

P )= Acos (k- wk-h ) bp
b ’W\ M % %@
- TtS best T convert SN X

JZE— T >
evecutihing 3o radiars awd sﬁﬂ/{ A v
Hnink n tems of phase. A

W= Iy =% k= T "Lowe pamlsr’ U= Av = % " dispess o

% Compler aunplitudes —TN% %
. ST /)

’
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% Compler awplitudes
- Cas P 4 Lsin = cls ()
Plvt) PQ[/\ Ol wﬁ)]

Aduamjmge %@%m Nidors | (separoton of vaciobles) e kugiat
c,ompex_ oxw\anwde /\clud»es PN\SG (phasers)
- Teroginary part capfures fhe ve%u? (s grder equatian)
- Read” ex porevent represens offenuction &

* Exparentiols are " gignfundions’ of decivative opeators.
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opeTOr clgeniolue %@m 0e @\‘%Qw@wc%‘ovx
% Plane wowes n \/\'\@L\@( o\'\memsiov\ (% oc 2-4) | W)= o5
g\ - p T/\ R:} (\/\X/ktﬂ: CD\)‘)‘T % M?Q\ﬂ_@éd
4 | crest: Kot = kv kay= ¢ = coust
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