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% This 15 fhe simplest pbemn Jo solue 1n Quoantum Medacinics:
o one-dmenoned free pactide exept foc an in finile vepulsive
force ot a=0 Co the right) and o o= o (do e Sedt).

- dossicallly, it ounces bock and foekn loetueon fhe L wiadls,
—n QM we sove dor e imedes” (SﬁM‘xm% waus ) with dived evds
% his peoblenn will be used Yo ilushedk Hhe skps of QM. sdudiars:

o sove The dnd order TISE (OF)
in eoch smooth cegion of the polarel /b M)
To ook a gerecal soluhion VINY

4’(1)1 A JC;(%E) +B€(Ij E>

Thee Cabve . wnkhown mmﬁamﬁ
n e recton . w1 addidion
4o Hhe coev\%s%vr'? E whidn 1S
Hhe sawe in e g on

) Sew Fhe soludons Tozeher usiing

1 wfernad boumdana condithons betueen v\eiaovmbow}(\@ regions:
r¥=0 oandd AY=0 om \njr%(cthv\a e TISE accas e boundacy)

i) erornal \o@umc&amg condifons (o Fhe outer edges)

= 0 of “xmes  ard ox -

These bou\r\d\q(% corditions cawn lee solued Spe ol but one
oF Hhe unknoton cvefidei: AR CD L E
The Fnal anknown is  NoT E bot s the owal m(\ma@(é@dﬁm.

To &k, Hhis procedure Wil gidd o whale ™ spactrum’ of
vedues of E,, with wavedunchions W,.60)

Whece the index “n' indicdes the numbec of ) nades.
These are the sfarding Lowes of the TISE
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o) Norvalize Yhe wowe dwchons: (P4 = B% G () = |

Yo defermipe Hhe celroining com%cmﬁ These ﬁmch@ws
W) o ]S now formn din or'H/\omor b@s " of Fhe
space of all ‘]oass«He Loe ncA1on S usi . the Sanec pm@ud '

Sl = (W2 Y = &, = SLE
(This 15 guocantazl by Hhe ™ Surn-Liouuille fheocem’ )
) The opveral solubion o Hhe TRSE has e Fom
Hit) = £ o o) ¢ FA
(The * compefoness” of Hix) is also gearamtead oy Shiom Licwule)
Use orthoponaldy of 14 o defeqwine co fromthe inihal g Tto)
IBapd = fZ L ePHy = Ze ik = e,

WA

ey Thus | the oerered solution o Hhe TDSE gcﬁ‘\;sq(/)\/\
il c@v&%om LI/(D(o and \ooum&oﬁa cgmdtho/\j PEw)-0 s

Dlxt) = £ (W) Pheo) dx - W™ = Zigoe™he) [y
DE) Fime evsluBion 0p.

OC) COLQCULQ(AQ e (D\Oabﬂﬁé) QJC W\Qﬁsurm% an
doservalde using  Feot) “and - operaters.

% Applicathion of these ﬂeps o e Wwhnite sguare el
o) B dw’ OV =gy = ohee B~
%Ll” = -k = q): Asin(le) + Beosler)  [goverol solutign)
Y Thewe is (‘3\[\\\/) one (egion!

W x<o er xra W=

W(oy=0 = Agdlo)s Besslo) = B=0

- O,

Wid)=0 = Aginlko)=D = ka=nT nel23,..
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s W)= Adinlkx) on  0wecn

2] T L\Z V\Z
w\\ere \<v\= *%E SO EV\ = ‘%\kv\?\ = Imad

Q) <94 = Sg»i AP0 (kar) Sin ()

= A § vt s (ks - oo (ko))

A (Sm(\cw\am\\k sin(lusk, x\\“ b ko nw
O

V=l Kot bn
I = = ZT -
= O ¢ nEwn oc | A %‘:‘\ EARAESI =7A=So_u

Notet Hae SW\N\@H% oF e (n=l3,.), odd (he4,6.) shies
d) Tt = 2 o Bainlkad)cTH Uhae coe § B sn(F) Tind) dy
Nok: <Wpy = <§ CMWWM\ G ) = ib £ crtn Fa ) 4.6 dy
= &Gl R = 2 G b, = & ate s El=]
Thts  Jodks very cimlar 4o fre noruwalizedion (¢l b=
becsse Vo) ond ¢, ove ot compoeds of ¥ 1 differart louges |
&) Erame expected value, of energy:
Y =<V IRIYY = & W\&%/%m\\%;%\% = SE, Call = EE L
s independent of fme, since L) shuDnay) sides:
Coneacuedion ot everyy,
¥ Erawmge: Lor Ty = lunform probaality )
Co= BT = 2 Chiginlea)-| e sypomaiy

Az |- @ z -«
- () - - o

Fall 2016 Page 3



— ?SZ_J_V\:’ AT\
e wd(cmlt ) %&AQWKM(%

— {

¥ ONETUSEe DA
A 5&*”} * s SW U DS

<DCL>V\ - <\'\)u\ 7(“1‘%)\#» = "(;‘ (9\ - ﬂ'c\

- Gy, <ot = o we)

D(.

W

{0, = M\Jm\ §— vy =0 WO Alun) = 0y udu
(P = B Ry = WEE SR o et Bl £
pdes Cphwd=0 thus 1R hos dedinik @i:ﬁ\aﬁ
L@G}\jﬁ(x‘z'&%\:% T s = 0563 Ry B

use IMahewpdica §
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