PROJECT#1 Particle in a box —Finite Potential well
Name: Ryota Takei
ID: 995184594
1. Purpose
By solving the Schrédinger equation for interacting particles, we try to get the wave function.
2. Introduction

By solving the equation, we get the equation below.
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Then consider the continuity of 7 (x) and di (x)/dx at x=0 and L. We get the equation below.
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By numerical method, we try to get k and E.



4, Result
(i) U0=0.1[eV]
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Fig. 3 (k) (U:=0.03eV)
E1=0.029852¢eV (k= 1.41e8)
P*dL=9.33e-35
(iii)U0=30000[eV] (When U0 is huge number.)
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The particle exists
99.9993% in a box.
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\ We get almost same values(2.9%

error for n=27), so my program is

right for Us=30000eV.
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Cf. Normalization
a
B=C, A= M C, and G=Ce”" because of the smoothness and normalization of y, (X) and the
symmetry of a box.
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| integrated |/, (X)‘ for entire x by Monte Carlo’s method and got C = \/_ 1/the value of the

integral.
5. Question
(()As U, — 0, but it is still not 0, does f(k)=0 have solution (k or E) ?

AsE—>U,, a—>0, 5—>oo,and f(k)—>-0<0.
a

f 2
f(k)—=—2+ Lv/a > Obecause L aL_kk sin Lk sL/a .Then f(k) isa

k—0

continuous function for [0, \E ] function because it consists of sink, cosk, k, and

1/\a—k? , so this function must have at least one solution for [0, \/5].

Butif U, =0, there is no well, so a particle keeps moving and we can’t specify the

position of the particle.



