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FIU!.[I'E 1 shows the redative pmbahnh Hes of the phmcnelectr;c eil"ea:l
E,Dmpmu scaftciing; atd pair production as funetions of enerLy 'in-
lead. (a) Please explain the réason why the Complon scattering 'u:u:!
pait production are net:chserved at a phﬂtﬁl‘l energy of 001 eV (8
points} (B The Compton way efength of an clectron is 22426 x 10-12'm,
Flease find ont the maximin: wave[ﬂnﬂth C‘IJHLIEFE in the Compton

. dcattering. (7 pmms}
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The smxallest angle of Brace diffraction s determined o be 6y when
X-ray of a wavelength &) is incident on & podyorystat of gold, Find
oul the magnifude of the sccond smallest angle of Bragp diffraction.
The result bl]ﬂl.l]{'] he expressed in termns of H; of kg ooly. {10 points)

The w-k diagram in Tigure 2 shows the angular frequency w as a
Tunction of wave number k for a wave propaegating in a material.
Two points labeded | and 2 correspond to (v, T and (wa, ke
respectively. (a} Find our which point, [ or 2, has higher (MY
velocity. (7 points) (b) Draw a new w-k dianram which has owice the
magnilude of the phase velocity at each wave 1111111’0::1 in figure 2. (¥
pmuts} "™ i _
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The e Broglie wavelength of an electron | moving with a spesd of 108
mys, i3 A, Find out the de Broglie wavelength of the clectron I its
specd 18 paised (o108 s, Bxpress the resilt in rerms of & (10
points)
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5 . Please explain the "Corresponding Principle” and state the author. (5
paints)

g . a) Can we darive [33F) the "Schrodinger Equation”? If yes, derive it. If
not, please explain why. {5 ponts) '
bl Is thea E::hmdlnger aquation universally applicabla? if yes, try o prﬂ'u’& it.

If not, please give one axample where the Schmdmger equation breaks dowwn.
{5 points}

7 . We normally use w_avé packet to describe a particle. The wave packet can
be constructed mathematically by a Fourier integral '

r,r{:r;l,t] = [ Alk) sin[[{x—m;rﬂcik

a} show that if we use

Alk) = exp{-tk-ko}2/12{ak} 2]}

¥y bacomaes |

yix,t) = (2m 172 Akf expl-(akx)2/2]sinkgx)}

which is 2 Gaussian wave packet. {5 points)

b) Sketch yix.t) versus x. (5 puinfsl :
¢} Obtain tha phase gnd group velocity of a light and a particla respectively
using this representation. (10 points)

&, Obtain the energy eigenvalues Ep for a one-dimensional infinite sguare

4 well of width a in terms. of the mass m and the integer n. Please be concise
1 and neat. {5 points) -

9. What are "tunneling phenomena"? {5 points) Thay are well pradictad by
the Quantum Mechanics of particle physics, but are they cbsarvable realities
ar just wishful theoretical resulis? Pleass explain in detail and, if you thini
they are chservable, cite an example, (5 points)




