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Diskretizacija Schrodingerove jednadzbe
Diskretizacija Schrdédingerove jednadzbe

@ vremenski neovisna Schrddingerova jednadzba

h? d?
2mdx®

+ V()| 9(x) = Ey(x)

@ pretpostavimo da valna funkcija i§¢ezava izvan intervala [Xmin, Xmax|
duljine L
@ interval podijelimo na N podintervala duljine h = (Xmax — Xmin)/N

)(j:men+jha j:O7aN

@ aproksimiramo drugu derivaciju

009) = 1 W0g-1) — 2009) + (x1)]
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@ definiramo veli¢ine

@ Schrédingerova jednadzba svodi se na sustav linearnih jednadzbi

—uj—q + (d + V) — Uhj1 = Evy

@ svodi se na dijagonalizaciju tridijagonalne matrice

d+ Vi —u 0 0 P4 1
—-u d+ V. —u 0 2 (07
0 -u  d+ Vs —u 3 - E 3
0 0 0 —u d+ Vhq N1 N1

@ pritom smo iskoristili rubne uvjete

Po=0 1 Yy=0
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@ rezultat su
» energije pojedinih stanja Ey, Eq,...
» valne funkcije u tockama mreze v (x)), ..., v™(x)
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Vezana stanja

Primjer: harmonicki oscilator

@ potencijal harmonickog oscilatora (analitiCki rjesiv)

V(x) = %mwzx2
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Primjer: anaharmonicki oscilator
Primjer: anaharmonicki oscilator

@ potencijal anaharmonickog oscilatora (nije rjeSiv analiticki)

V(x) = %mwzx2 + e1(ax)® + ea(ax)*

@ promatramo sluéaj e < €

stanje | numericki | racun smetnje

n=0 -0.0076 -0.0075
n=1 -0.0560 -0.0537
n=2 -0.1582 -0.1466
n=3 -0.3208 -0.2868
n=4 -0.5527 -0.4750
n=5 -0.8626 -0.7119
n=6 -1.2513 -0.9980
n=7 -1.6948 -1.3340
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Primjer: anaharmonicki oscilator
Primjer: anaharmonicki oscilator
@ potencijal anaharmonickog oscilatora (nije rjeSiv analiticki)
V(x) = %mwzx2 + e (ax)® + ea(ax)*

@ promatramo slucaj ez < €4
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Primjer: anaharmonicki oscilator
Primjer: anaharmonicki oscilator

@ potencijal anaharmonickog oscilatora (nije rjeSiv analiticki)

V(x) = %mwzx2 + e1(ax)® + ea(ax)*

@ promatramo slu¢aje; =0

stanje | numericki | racun smetnje

n=0 0.0326 0.0309
n=1 0.1534 0.1359
n=2 0.3737 0.2953
n=3 0.6758 0.4453
n=4 1.0484 0.5222
n=5 1.4835 0.4622
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Primjer: anaharmonicki oscilator
Primjer: anaharmonicki oscilator
@ potencijal anaharmonickog oscilatora (nije rjeSiv analiticki)
V(x) = %mwzx2 + e (ax)® + ea(ax)*

@ promatramo slucaj e; =0
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Dvije harmonicke jame
@ najnize energije

Ey=0.4757, E;=05179, E,=1.3675 E3=1.6114
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Tri harmonicke jame
@ najnize energije
Eo =0.2439, E; =0.4844, E,=0.8713, E;=1.4999
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Cetiri harmonigke jame
Cetiri harmonicke jame
@ najnize energije
Eo =0.4617, E;=0.4819, E,=0.5078, E;=0.5293
E, =1.3001, E5=1.3992, E;=1.5421, E;=1.6919
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Sest harmonickin jama
Sest harmonickih jama
@ najnize energije
Ey =0.458, Ey = 0.469, E, = 0.485, E3 =0.503, E, = 0.521, Es = 0.533
Es =1.282, E; =1.334, Eg = 1.413, Eg =1.513, Ejg = 1.624, £y =1.72
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