Phys 231 202

Lechwe 28

\Neds k.l 6.2

Porheles  ob  shep and bamier potenhals

So far we g apphed  quenhwm %emon}{ 1o com,olelegj free parbeles and also

bowdk porheles, We now  conside  situahony whare porhcles  encounter Skeps
or hamers . Twese Al devonshahe  usua! preperties of Guen b H-’czovg
Yt we  absent in clessical P“{jS't‘" We can  illushale #e  dassical via
o tart sll'dl'aj along o teack .

First consider o skep. Hor Hoe oe hoo pgss’lb{th‘a

. esles lader
— - . /
=2
!
Mmoves Mtéi wntle leker dbsﬁbmtdg Fevers enlers o
slawer s peed ehan's  wilt regien
moyes ‘3@(3
OK
eatlier | leshesr
2 P
. /
NMOUEs frfeLj whh a m dﬁﬁm@‘j nlers s

{:asﬁ‘f Spced ‘o s *éjfan reat'ar\’, MoLS dez(j



Scond  consids 4 barmer

‘fﬁ C(fl/(-‘-é’j— (CLL@.
Free
g o e
2 =
moves fredy wib e dehmieley e ——
slowrer Speed rehuns watla fever -'énhlcrs Hud's
QR
—7P
@_/L ~_/\ =
Mo res liyfdﬂ p— S
141!+\0/| LL{‘SL(_U" I‘ehAfﬂS\ F“alﬂ
s
P&d @ﬁm‘oﬁ renters Hus
M@rb/\

We  shall maljse, shose Sikehons  |n Guanham .FQLQO% od see that e
”neuer\: ”A&‘nikzl&” and ”czrm(n}bﬂ e o longes apply .
~7
e Proaac{wﬁ wil ve 1o
) provide a potehal hat descbes ¥ skep [ barcer
2) sove #a TISE br e polenh'al
3) mterpret He  soluhons in sems of  Monsmssion” and “reflechon.”

AL

lhe bosnder poknh'a\ })&JHC%,CUB hees many, Yechnicsl and Funclamentz |

aPPh'caHons _



We comld Mague  Creabng such poteahals wile  varous 2lechodes Het are
havged Tor example o slep  polenhal night ihvole. Mathamancally  tus

Maj be  descnbe  in fem s a{j Pélmb‘als )rﬁaaL-we,

piecam'sc constant witte  sudden JWPs.
AU

Us

Free thz,(a soluhons

I classical physics in any Mﬁf[or) whoe He polnhal 1s conskat  he
Pwh‘c(& 15 e ond Mowes W onslznt vicmehmm . (0 cne dinmansion H#es

ton et be )b or rf‘ght.TLu‘s is  dagsenbed ba 1o g n of #e
momentum .

N quarhie eony e swplest swds cwse  ocws when  Y(x) =0 . Thon e
TISE gjves

"j"_,z d.il;i = E.L{’[\c)
m AX

T posskbia soluhons 1 Hus we

W)= Ae P or W= Ae -ibx
Whie we requie k20

Sub s Mha %W‘&S

WU -E o X =B = kT
2m



We need 1o wesolue % 51}30 of e momentm, We will have ko
gh‘Pbdale, how Wus 1s iﬂﬂpkﬂmfcd. fB:j convenhon e will a[waﬂs o)aemfe
witt k 20.

Conside #e  momartune  cpeorator achng on eack. Thaus

plY = ~1'£g-%:
P W= Ae'RX g s gives

]5‘%: (DY = hkY - P Sugyesis Mo s posihue Bl
F W= Ae“lb{ Heon Huis @\'wes

P/}\P___ _;Jﬁ(-n'l'-)\'\" = B = Sbﬁjéﬁ Menanhaw ¢ n,i_yc.,h'ue: ~Ele.

Tuus
Free parhdes wille ﬁ/wgté E ae desobed by (hoe L=y Z_f%i \
W) = Ae ek W) = Ae -'kx
M Cmen funt P = t‘k nemen huna 'P = -t\l(

travels rlght drauele lefe




@WMMM Wné( for o an; 'polenha) (Wg% greater then  step)

A skp polenbal  has e frrm

T i
|
O x<LO 1 - E
u[y) = ub

U x50

We wosider e siluahen ohoe e
‘ peobcke

e ol Ywyy E>Uo. We i @ . 77

assume Kok He pwh‘cu is

ncidot from #a 1St \n classical plysics  we expect Kot i will c'LG'm'bdg
Mouve rﬁﬁh’r bcdmd&askp but with  redued  momenhm

I quanhim *&@OB we sdve Hwe TISE in ewcd reg(.gns

Rﬁﬁfm 1 (X <O> ‘”i d™; = B
Zm  ghx®
2 ? _
Regor T (x70) k. e sy = B
L -85 a%r

_2—;/\ ?‘T‘x—"- :CE_Upj LP_E_
We will also  require thal | oF e boundlany

Yy BH=%o (wawehunchans  mateh)

AW _dYr
D lo

Frl P [ slopes marels)



Tn e goc  Solubens  cve -

Region L Region T

AND U A~ e~
LVI: Aé’,‘kx _\_Benllt)f L‘/E _ Ce]kx+De-iI:x
A R | A —
MO es oves MG movers
(‘mua{m*) r.jm Lft {Jéﬂzded) g (inc . &)
hrons matie o
s ,, ?M_JﬁE_L " b= \/’Zm (E-UD
-];\'7.-

We  ocssume et parhcles  ae  inddent frope #Hea lddt. /{'—st D~0. %0

o e __.\
{" \,I/I__ Ae,'b(Jng'Lx k-—;ZME/ﬁ"‘

i

|

! !

W= Ce Hk'x k= m(e-w)h

T e

Now we mak af e bam&(wlé.

wiz2 *"Déz&%@tﬂ;‘)c! ok

. —

s + B ---C \\

k/
A-m= ¢ C

Linecs algebre gives:

l

¢

k! 5 Some parhided will be elecked back
Be — A [
k+k
P o
C= o A | e paehilas (b all) will be Fransndlied




