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In the present paper, the eigenfunctions and eigenvalues of a free-electron,

moving in a uniform magnetic field H parallel to the z-axis, and a wniform electric

field i(Ex,Ey,E_'), are found and expressed in a closed form.

The time-independed Schrddinger equation, in the presence of a uniform
magnetic field ﬁ, parallel to the z-axis and with the vector potential Rina
symmetrical form A(- -%Hy, %Hx, 0) , and a uniform elentriec field i(Ex’Ey'Ez)"

has the following form
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If the electric field is equal to zero, E = 0, the solution of the above
equation is the following function (Schrawenfunction
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where the vector K = it -_g.-n (¢3! (3)

and the eigenvalues of the energy are the knovin eigenvalues of Lanc‘aua)

In case where F # 0, the solution of eguation (1) will be of the form

¥(?) = F(x,y) U(z) (%)

E=E, +E (5)

The functions F(x,y) and U(z) fulfil the folloving equations
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The equation (7) is knowr? ) ; therefore we will not consider it here,

We will be mainly interested in equation (6), which has been recently
studied by Chunz and mek::‘ ) » with the help of the Schrawenfunctions. These
authors have ronsidered two systems of reference, one stationary and are moving,
and they have used the Galileo transformations, so that the position vectors' and
the centers of the Schrawenfwnections depend on the time.

We will search for a du'ect solution of equatmr (5) by putting
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‘The new function f(Kx’Ky) fulfils the following 2quation
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The solution of equation (9) is obtained by the integral-transffomatioé)
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f(Kx’l(y) = o
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where the solution o(g) verifies the first-order differential equation
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from which we have
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The function under the integral has a pole and the following econdition must

hold

2
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from which we ocbtain the eigenvalues
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L, =ho(neg) + 2 AR ("2 E}) (15),
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where w =
an¢ the eigenfunntions (8) take the forn
1 Bl 2 2me
ik x+1kyy- E3 (x +1< )- BT AT, (Ky iK ) ';202 (I‘xKy r’yxx)
F(x,y)a e y X
- 3 GE2)s? r K B K - 22 (82 +Z'.')}s
1 . B Txy L 2511" o~ (tD)
X5 ¥ © ds ,[16)

c

Using the transformation
Vﬁ 2 2.
5 (E'x + E'y.)s =t (17)

and after integration /ﬁ, we obtain the eigenfunctions
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where Hen( u) are the Hermite polynomials.

.0f interest is the case where E’z =0, i.e the case of a completely free
e)ectron in the direction of the mag;neta'.c field. Then the eigenvalues E of the
energy will be givan by the relation

rne2(l'72 + E':) ‘ﬁzk:

"B ’hw(n+—)+ (L'k Ek) + o (19)
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In the above eigenvalues of the energy appear the quantum numbers of Landau

n and kz, as well as the linear combinaticn
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Ek -EXk =Ek =‘é'2'+? .k e
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Consequently, the prailem remains still degenerate in a high degree, namely

infinite. If we denote by E the magnitude of the intensity of the electriec field

the aigenvalues of the energy (20) are now written
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