
Fhys 402: Applications of euantum Mechanics
Homework ìtl [due 930am, Thursday, Feb 2,201.2)

Quantum Bouncing in a double-well potential

A tilted doubre-weü. Assume aparticre initiaìry is at the right hand side or the rowersite of potential. can the particle appear at th; let tta.ra sit" of the potentiar at timet? What is the p-robability? What happens when the tilt i, u.ry tu.gu and very smaìl?Use a reasonabte model to describe tire ptrysics ptrenomãr;;;:. 
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Spin-l/2 electron

r- / ', , )5n=ålu, Õ-y. \ r,o/ o/ .(;;) 6='[' o\
\o -(/

1) Find the eigenspinors and eigenvalues of spin projection operators alongx,y,zdirection. / - ^----'" (,C, 5ø., d..=y,{.È.)
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2J Prob.4.30 fpage 178].

3) A polarized electron beam with spins pointing along the z_direction andmomentum p enters a region with uniform magnetic fields pointing along thedirection ofx. Find out the outgoing spin statei and the probability of findins a snìnpointing atong the downward direction. Assume the widih of th";ågì;;;;;.ilï"
as a function of L.
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1HAPTER 4. QUANTUM MECnAryrcs IIV fgR442il4PNslgl¡s

(c)
t;21:, with probâbility 1.

Problem 4.30

S" : S f : S" sin á cos d + Sv sin g sin d + S, cos d

hl/ 0 sindcosd\ / 0 -isìn0sinf1 /cosd 0 \l
å i(',"ri*,'"';*") * (,.,nä",n, -'"'i" "') 'I i- "."aJJ
hl/ 0 sindcosd\ / 0 -isìn0sinf1 /cosd 0

--ll ^ l-rl -:-^^,- - .ì lfl O

h I cosl sind(cosó -;sindf\ -- ã \sind(cosEr isin@) - cos9 )
h ( cos| e-¡d sin 0\
õ \ "iósin4 -cos0 I-\"

llfcosd-)) le';ósinl l: -t.o"ro*sz - t"in20 =o .>
l -le;o sin? t-tcosá- ))l 4 - 4

¡z -- \1',n' e - """' e 1 : \* F;ål (or coursel

X (";":,ir"l::$') (Z) =.X(å) * "-" ) t3e-'a sin| ='coi ß- "'a(-1--ä"á)o

Upper sign: Use I - cosá :2sin2$ sind:2sin$nos$ ThenB - "'*l!#À'' Normalizing:

t : lal2 +lþ12 : 1'" +ffilo|' : \*P å I \ * o :,.o' f; , P : erÓ sin 
0t,

Lower sign: usê l -l coso :2"o,20U, l, - -"'rff#Å': !:lst2 nffiÞ,' - l"l'"åWr)

pick o : 
"-t,Þ 

si¡(Q l2); then B : - cos(0 f2), ar:d

Problem 4.31

rherearethreestâtes: r.: (å) -: (:) - :0

trÌom Eq. 4.136:

6)200sPeaNonEducation,Inc',UppersaddteRivel'NJ'Allrishhs¡ese¡ved.Tìismate¡ialisprotectedùndelâllcopyright]awsasthey
.,,rre¡rÌv exist. No Do¡hion of rhis mar*¡åi-áv ¡" .i'p'ã¿";ed,"in any fo¡m or by any means, vìthout Permissiotr in writins ftôm Lhe

publisher.


