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FIGURE 41.7 Wave functions and probability densities for a particle in a rigid box of length L.

_ n=| - 2 =3
i (x) h(n) T/NEY! \P’ :HT x
E

_6‘&'2‘11

(} . WX L 0 1. ( f.
{%m % | \/ \/

—

| ()| i A 3| lifr (00| *
2 g, 20X 2 2ux I % s 3nx L
L L L L e



s vl

U TN , fwof?

7] —— |¢1|2/\ '

0 4 0

Position

A f Energy

95 E,

16 E,

9 E,
4F,




W0l |

(b)

dJor

very /a‘-ry& n £2 ()

(c)

&

’
L

(g'j-y'ae da(} d,l/fj(%fe of gilhéx_:;f) |



| Whet  we  espablisheet  in HY w0 dar |

M e wowent we couwsicler  bouud  bateq : :

SR —— _@ﬁ_@ cade  ut et o d&lgﬂ'é‘a/ B Ipzzr:/)’c [e
ti_ﬁ/ﬁfﬂ_/'_?l- ec’ Wz a  pegfoe of dpace,
,ﬁ—_é_.ff_(’/ - f’ZO(y;{P“ B A C@;J(_f,g/.(j a C/Mf(a,/{‘j‘f —allowed L
Vg /0w

UW Ctates e b

£ a gua et etr /Dtuv’z'c le Az focalized  [és

3%%4’}/ Specdrua COUL sV o Aejriec |
Stndes 4 *«f}/{b&nﬂy wel it bereol n = liord ) dv M = |
éacls Stade .S Characters 2eel /,3/;/ a

Specitic  ludwe  of euergy  En  anc/
a .gpea’cﬂ’c wane  Aiu ciou Yy (x) I Such Jlat

H(/):: - = i + U)W, 1x) = E, - WY, (x)
7 A A’Xk 7 2 =

Full — wowe funedov  juclucles — a  Aww —plepescalec t- ;

phase _ Aaedor ;

Zf"f” = 4, (x) e

p—

Nete:  dor how | we  ave goiuﬁ o work  {u
Coordincte e pheteusgation for all  wody - fuucdions .

Thet Wea ua we  aie 5{0"“3 o arguwa  dlet
Wwe Ca reeEsspbr e aniu PQ&H\'OM X Pr'edxe_(‘.y_;
awvel we Caun winide a Woe U chiou
s a Quucdiou of X => P,x)
Tw  principle , & g possible o we a A fferewt
r‘e,?ruem&ﬁdiouﬂ ) ooaf exa wple VO we sty un Lp) mprum.&e‘j{;%
e n which  dbe  valuy od P ar dedineel, ol
X bec,ouu.u clw O{Jer‘r’dor\, 71& {he calewladouy  aing
camed  out Pr\opevl}, . botlc approoclies wi Wl gl
Savar  gpectrum ot CLeng ek By, evew dlecugl

(ﬂ.ut 'ﬁuc.&w‘oﬂ al heinele i et od{\ e 60 red p c.,ml,f‘“é 4’.;%,1@
wal-edu i cdfow wm be difterent $tx) or w, (p) ‘



) Often , dlo  sbe  values ot enorgy for

. sdadio navy states B, e called elden emorgley
awel Al stateg n_— elgen sdates :
Dfben e wokadion (> G2 wed  do dovede
FHee Guadu u Stede  widhout qubepki-yfug' N
A‘[&Prwudad{ou_ So In> ¥ aewe (called “ket )

18 wore  geweral way  do  white Y (x).

[n e Sauwe  jodadiou " bra—<nf— corvespoucts do ;Q:c A
-

Govvﬁwv\ bacl do auw iuBuite  well

(8]
E T | - _—a 2, 2
Wi W
\ \\\;3 Ei&em enery ey En=F e
T a—
\ ‘ E'Cgem stetes W lk)s 3‘& . —
S 3 ' L s
k2
| ————l &, (ground  sdute)
0 a -
\f A pardcle hag Eleryy Buw & s in '

\
o gdedonary Sdate Wa ), awel it e a@%—

fw N‘qxf qtbq,u dorever [ e tecbo uary gql;g,vl.g . )
NO W\Q*“i‘&f‘ M W Vl(\avl \/ QH wae %QA,{ e aginee

W /
pardiclers enenyy it steye e gaue
(thot 18 wk}, it s aw ewngy ei'ézem&‘aﬁa A

Does g WL an Jhak o PaﬂHale Lkl

sueh box wall O uly ex it i Cohides

7
w il ém»r\é{ les b el  Weke duuedf o % (x) /

No 5

B wit i 7‘5 Jdta*jﬁ Wou ¢ he &’tfarﬂ Cuary

i will uuclergo Yuce  evoludion —

weeaswrable et oéégﬂzmoéaccu




__3___

R&M'\MCQLP ' f;I.LLCLwium Supeinpord jdow
a  pardicle @ be g ML\""&MML\, B

. _ wone dhon piae gdate . 7

e T = ___7_H_OW€4/1’/P} et wowe  Buucdion b gHU e seludlow
obt dl Eclivod) eguadion B |

o ¥ x,¢) -
9t

j_ 2°F ) —FUD@W— .

2m 2x>

.S:’m el we

dff’VL’ea@P/L/ f:z;m/ a st 4’; of

$0ludiouws of Fhite

eqQuadhou g

h, (X8)=

P LX)

€

+o wri e

et waiedsiwedoq ot auy

-t En'f'/t— , we ahe W&Lﬂi
v d

Dam‘w’c le )

r.

dout b, nad#ou

of

“u Suel pafeu«ﬁa/ Uia) ad o

o  wawtdiucdions Y, (x4

_:LE[X/{) = @! L//g_[;)_eﬁ

legtfy

+0, Yix)e 4. 2C Ytk e+,

where ¢

&, Co = Complex Lo i bers

verdor /h flee huiis 0f 3 Lt wcufbnhl'-

£ we put

(it s e writing

qluis

€x piess]ov . dla c@z’raﬂlinger @1‘ :

= _.tgrﬁ [ " .
CE ey B e e T e %2*”—{7—‘”’* 4]

Eit
+..  gauw  for Cueny Serw

We  guqraute  dhatb

OLLy Waye ﬂub’/Mh AL J-’a&df@,

= IC?,-IZEI + 10212524-. 410,16, +

Average e%\, (E>

Pho'oouhi ;Q\’j

b dind

a parficle  n a ctake E,

\
12 Pn =

T e

How <o caleulate —géh?{ -7

Bl |



__Twl‘)o_r‘&au*- ~ wadle u.wuHocn( note il bt
Ouwe cam  olech ot 4
a
\ 0 ﬂ’;_x Qn‘n“—%:)‘( dx =0 N £ g
(o)
Eiaeu edates ave oh&h%ou@L
K ie a  geuwerad empees  rule  {lat
Ay poteu Hal te W - . Fo m#n
d : 5 UI/\A (x) L\/W\LX) aX = Qum = L wm=h

That  cam  hodp wr  dv  fud ey if we huow

e wave fune o V) ab  t=0

b)) = Eiwix) + ML) v, Cu VLX) x \P:\A tx)

anel udy

§£= e

LS Kt
§Qoopaiodx = ¢ \ @0oWltddx s . e @0yl oadx ..
— — \t \'L_,A:_r/—j

———

[

oo Obt\,y VLOW - 210 “Hm‘
Con = SL\)Lx)q‘J;CK)c&x

—e




5

ez 'Lejh '3 A’ UUuLL ok ab t-o

E—— Vo) = = Yo T D) Hﬂ&=& e
. > bordicle 18 muaaty

V2
[ . & : % © " 7
| Py= g (M g ean g ) ok de \etd hate
ol e  box
| ek 1 =3t/
qjcxnk)_: ﬁ Y W) e X {ig \‘\f;,_uk) e = .
= = [Tha wot o I8
=8 T —tebf A QUx = E, & 4t }J(“ R
& e ’“.—ZMV\ a—e__7¥‘f ﬁ%‘ = e M ‘,2 A

e M. 1 Qim_
Pty = 5 ;rq'ﬁ‘ a5 %a;f ( il

A DT 1
X . 2wx ot
+ $in T"L%’\m &0&(_

2 X L 2 ATX
— "‘&V“ZE— 2%;14 "Z'

- o Hue  depenaletiec




