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One dimensional Harmonic oscillator Hamiltonian for magnetic

moment in the gradient of magnetic field
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In case of two dimensional potential well
m
\Y; :—a)z(x2 + yz)
2

We receive two sets of qguantum levels

1 1
E:ha)l(nlJFEjJrhwz(an“Ej n,n,=012,...



N
]

\-v/\ Ep=y @
EI=%ﬁQ)

} Eazéf'ﬁw

1 1 P

-2 -1 g ! 2

Vaz—>

E =5.16-103! Joule=3.22 peV =0.00322 neV =5.33-10°T




Vtrans
| |
|//
T |
|
VtranS= Vtrans +O'0248 m/S




Main experimental features of two-dimensional potential well
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Typical set of experimental data
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Figure 3: Intensity graphs (left) and images (nght) of a vertical step function (top). and of the same step
function smoothed with a Gaussian (nuddle), and with a pillbox function (bottom). Gaussian and pillbox
have the same support and the same mtegral.




Zero crossings of the second
derivative

e An edge detection technigue, based on the
zero crossings of the second derivative
explores the fact that a step edge
corresponds to an abrupt change in the
Image function.

e The first derivative of the image function
should have an extreme at the position
corresponding to the edge in the image, and
so the second derivative should be zero at
the same position.



Edge 1s Where Change Occurs: 1-D

* Change 1s measured by derivative in 1D
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Second Denvative

* Biggest change, derivative has maximum magnitude
* Or 2nd derivative 1s zero.
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Fitting of experimental data

y Fitting function  y=0.491+0.232*cos(m*( x-1.301)/0.02672)+0.232*cos(7 *( x -1.308)/0.0361) = 0.01
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Equation

Adj. R-Square
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y=Al*cos(pi*(x-xc1)/0.
0266)+A2*cos(pi*x/(w2
-w1*(x-1.2))-xc2/w2)

0.52883
Value
xcl 1.29896
xc2 0.24664
0.0092
0.04828
0.13813

Standard Error
0.00119
0.02201
1.41613E-4
2.24101E-4
0.01872
0.03175
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Three-dimensional potential well b
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