L13-Infinite Square Well

Friday, October 16, 2015

x This is Fhe simplest pmbem Jo sole 1n Quantum Methani¢s:
o ore-dimengoned free pacfide exept foc an in finik rejukme
force ot 5=0 (o the right) and of o= an (o Hie deft)

- Cossicallly, i bounces lock and forkn loetueon Hhe O Lyl

—n O, we save dor e medes” (szwdm% waus ) with Jived evds
% his peoblem Wil be used Yo ilushed e skeps of QM. sdudions:

o) sove The dud order TISE (OE)
n eoch smoottr region of +he polertial

o %é)r a Cg)em?/mll soluhon
W(I)"—’ /A\ 3?(%E> +E£Z(IJE>
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Thee ae Q wnkhown constants

n eocn reson . i addiion
%wweéﬁhég)mmmb |
the sawe in edn LN ® Q.

) Sew the soludons fogetner using:

1 ternal beuv\darca condihons betLieein u\eiao%bow’m@ regjions-
pF =0 and AP0 (Srom Wiggeting e TISE acas He boundacy)

i) erdornal boundary condirfians (ot Hne outer adges)

= 0 af Yxoee and = -

TheSe bouv\é\a(% conrdihons cawn e solued Soc ol pbut one
fhe unkinodon chefidew: Al CD, . 5 E.
The Fnad unlanown s NOT E bod s The ovedd normali zzden.

To ik, Fhis procedure Wil ield o whole *spechrum’ of
wolues of B, with wavefunchions W60
Whece fhe index “n indictes the number of @itlnades.
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velues of B, with wavefiundtions ¥, 60
whece JrV\@ ndex. “nt indicddes the o bec of ot nades.

These ore the sfarding woves pb fhe TISE.
o) Nomalize Yhe wowe dwncdhons: (LY = 5% B ) = |

Yo defecwipe e cereinin comsmmt These ’ﬁ/ﬂf\d’l@(/\S
Wi o &S now form \[\ Y ocHnonor oot oF the

cpoce of ol @55:15@ Lot Jnc1onS usi g the Tinnec pm@ud
Caly = (6 Ry = &, = SLE
(Ths 15 guacantarol by Fhe ~ Surm-Lisuuille fheocem’ )
o) The Swmﬂ soluhion o the TRSE has Phe Form
i) = £, cn nla) ¢ 5
(The “comp\eﬁremess" of W) s also C@«%WM@@ o Shuewn Liouvile)
Use orthogonoldy of 14y Fo deteqwine co fromdhe initial chabe T
Al Taod = |2 wbmerH = S, Bl = e

e Thus | +he Q@r\@mﬁ solufion 1o e THSE som 3%\%
el condthons o) and ogundary condihans “Ped-0 s

Pl 69){/(7&)‘/’7(0 d - W) B éI“PnVCbE%V% ,E%O

ME) Fime evdudign op.
£) C&Qa&o@r{z Fhe. @babaﬂﬁ() of MCASUING A
dosenvalde US\N@ Pt Yond Op@(&hgfs

K App’ccx\iom of Hese 5\6p5 45 e nfinide sglare el
o) amé&ﬁq) rOY =gy = Shere B2 = TS
ddw@q) =Y = kl): Asgin(ke) + B eos (e [gevero] solufion)
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Y Thee is (i)\ﬂ\u) One \’ezaigmi

:txby\

Wz e xra W)= - O

Y(oy=0 = Asﬂo\%mo) = B=0

Winy=0 = Asinlk)=D = ka=nmT n=l323,..
W)= Adnller) on Lo

7] T ’/\Z ya
R S R v

&) <BJ%y = S ARSI sin (s
= A1 § ok [oos kot - o5 Charh )

:;%[\A\l [S\A(\L\LV:L\L::\}\L _ Si/\(&/\fﬁ \ﬁ\\ \oufr \C\,\C)\v N
= 5 = °

= 0t oc AR =l Hranm A=
Notet Hne SWVW@T%L oF e (h=l3,.), 0dd (ne4 6. Sbjrcs’
Ay Ty = Z ¢, & sinlkac)e B Uhee cn- S: 1Z sin(Bo) Lo dy
Nok: <> = <£ Ca | & ANVNE ibg Cren ) .00 oy
= 2 WG Gy = £ Gt S s & = E =]

This  Josks very cimlar o fre worwolizedion  § 19| D=
ocovse V) oud ¢, e Lot comporets of 19 i diffent bones |
&) Emw\d@ expected vale, of evxerm;

Y =<WIHIWY = E LV R Yo lvy = EE cntl = EEW1
TR B
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s indeperdett ot e | since, W) &Jmhov\&% Stded:
Coneeruedion D—(r everyy.

% Example: Loy T = o lowrborm @mm\d&%\
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oy, = b leley = 5 (- 3
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ndes Cphd=0 Hws TR W deinike @ET}\Q}
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