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Magnetic mirrors, channels and bottles neutrons. 
Vladimirskii, V.V. Sov. Phys. JETP 12, 740-746, (1961)



Atomic Magnetic moment in inhomogeneos 
magnetic field.
1922 – Stern and Gerlach
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For the gradient ~2 T/mm      En= 5.16·10-31 Joule
The value of transversal velocity of neutron that equal to 
distances between energy levels must be about:
V = 0 0248 m/s

One dimensional Harmonic oscillator Hamiltonian for magnetic
moment in the gradient of magnetic field

Energy of Quantum levels

0,1, 2,...n 

Vtrans= 0.0248 m/s

In case of two dimensional potential well
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We receive two sets of quantum levels

1 1 2 2
1 1
2 2

E n n          
   

 
1 2, 0,1,2,...n n 



E = 5.16·10-31 Joule = 3.22 peV = 0.00322 neV = 5.33·10-5 T 



Vtrans

Vtrans= Vtrans +0.0248 m/s



Main experimental features of two-dimensional potential well

Potential well will be elliptical
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Typical set of experimental data

To exclude the linear 
growth of background 
the differentiation of 
experimental data is 
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Zero crossings of the second 
derivative 

 An edge detection technique, 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.

 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. 
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Period of second derivative corresponds to the step in the initial data



Fitting of experimental data 
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Equation y=A1*cos(pi*(x-xc1)/0.
0266)+A2*cos(pi*x/(w2
-w1*(x-1.2))-xc2/w2)

Adj. R-Square 0.52883
Value Standard Error

H xc1 1.29896 0.00119
H xc2 0.24664 0.02201
H w1 0.0092 1.41613E-4
H w2 0.04828 2.24101E-4
H A1 0.13813 0.01872
H A2 0.12871 0.03175
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Three-dimensional potential well
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