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A CUTLIIT OF SOHRGDINGSR ECTATTON

Ir the pirovious chopter, we discuscod the operation
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ann apalosue comruier,  In ardor to demonsirsic s

T

saluhlon of Schrodinzer'as equation on un ansloruc compubon
it is ncecessory to xnow ovout Schrodingertes cauation. In

this chapter wo will rive a very bricl introduction to the

Schrodinzer wove theory of a particle.
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e wrinceipal cguaticn in gquantum moechanics

Seuredinrer's countion.,  The well known tinc-indopondent

]

Jenrcedinger cguation for a singls particle in anco-dimonsion,

— {D)!(iﬂjv

loas Tollovws.

where (%) is “hc wavefunction,
i iz thc total chncroy,

V{x) is the potentinl cnergy function,

ol ig the moneg of the particic,
a v o . ) . -27
and gx is IMlanck's congiont {6.625x10 CEP T eS0T ) s
The wavefunetion Y{x) represcents the bohoaviour o

the particle in the potential Ticld w(xz)., /¥W(x)/Paxiz  the
probabilley of Jinding the portiele in the interval x o to

X+dix. The wmethenatical properbtics of wovelwiciions vith



L
a sobtisfoctory phyoical intcrnroiation ure: W x) is finite,
single-valied, and continuous, For a single pariticloe x)
- z
[ .
% 80 chosen that lﬁ[xﬂdx = 1 , sinece the probeoility

e

‘of finding the particle somowhcore on the x-axic is wnity.

Mirther~nore, W x) noy also roproscont & sirocem of particles

of infiniic cxient orn the x-axis, In this easc #{x) is «loo

chosen that /¥{x)/® represents the density of particles in
) i ou o . .

the surcam, Here } A x)/"dx = 4eo , since thera a -

R ]
infinitely neny partieles on tihe whole x-axico,

gguation {{3.1) is the Schrddinger equation whosgo
goluviions arc 0 be demongtrated on the anslosuc conputnel.
It will be possiple te dllusircsc meny importont cirlfoets
peculiar to ouantum mechanices, such ns the peonotration  of
o potential barrier, the roflsetion of the de Erogliu{li}
wive of & particle by o sharp change in potential, #nd the
disvrete cnergy sicues of o particlc bound in o narvoy

region by on attrociive forec, The Schridinscr covacion in

1
applicd to various physical systems by inscrhing the appro-
prisic potentinl fancetion V{x), and Cinding the solusions
'L:IJ{" B that o . JCR— o - 2 L.
= ouhat 2ro finite, single-~valucd, and continuous, Tlhee

potential Dmedions we shall discuss latcer arc the Collov-—

ingme

{3.1 The Frec Perticle.
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When no force acts on lhc partiele we muy putb
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LA - e = - T I wrf et i n
potentint funesicn V(x) = 2 for 2Ll ~. #Hince Vi) iz aloo

indeoendent ¢ the time, Scinrddinger's tinc-indoponiot

1

comasicon toelkos bhie form
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(3.2) Tho Constant Poteoniial.

In tnis casce Lthe potertial Tuncetlon has o coenstont

volue arnd we nay pus Vix) = Vo for all x. Thc timc-

indenendent Jehrodinger cguation in one-dimengion is

A e ) 3
__.(r:;(.c_ﬁ.a‘. . EE (T=Vg) tlx) = 0 ;oo (Bai}

(3.3} 7o p
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whie powcnwinl enerer 1s s sthep Jvnction dodtingd Sy
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Fis,5.10 Thvw Potential Step.



The Linge—indopendent Schrddinmer cou vlorn Jop iy
is the samc oo cquotion (2.2}, and Jor x» %y 1ls tho oono
ng couction {3.3).

(3.4)  The Potential Barricr.

In thais preblom the potentinl Furmetionm o dolingd

by

Vi) = 0 ’ b A R
V(i) = Vg s O £ X 5 Xp o4 &y 2 —mm=——= {3,5)
V{xr} = 0 . N Xy .

Ve have o polocntial barricer hotween X = o nnd x=Xg,

aE shown In Mig.5.2.
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Sive5.2:  The Potontial Barricr,

(it.5)  Tho Soquare-'vell Poteniial.

ELE i e — " ——

Lot us consider a squarc-well potentinl defincd by

vl:x:l = Vi # x < - XKn »

1";{ x—) = O 3 =X . ﬁ}: 5".: + :(1] 3 ——— f::j‘g':-

kr{}{} = . Vﬂ‘ 2 X = + xu M



The sguarc-well potertial is shown 1n iiie3e 5.
bv(x)

Dl Bl The Squore-ticll Potential,

“he zoluitisons for coch cn=c will b givonr lator,
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