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Oder�anovirazi dl� funkc�� �r�na elektron�v podv��nogo lanc��ka v magnetnomupol�,

koli ener��� na vuzl� 
 vipadkovo� veliqino�. Rozrahovano ener�etiqni� spektr, �ogo za-

gasann� ta gustinu stan�v takoÝ sistemi.
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V�domo, wo koli elektroni perebuva�t~ p�d od-

noqasnim vplivom magnetnogo pol� � per�odiqnogo

potenc��lu, to Ýhn� ener�etiqn� zoni 
 skladnimi �

utvor��t~ r�d p�dzon [1{3]. C� problemi znovu pri-

vernuli do sebe uvagu p�sl� v�dkritt� kvantovogo

efektu Holla [4]. R�zn� avtori vivqali vlastivost�

takih sistem, umovi zastosuvann� do nih nabli�e-

nih metod�v, dosl�d�uvali model~n� sistemi [6{10].

C� robota prisv�qena vivqenn� ener�etiqnogo

spektra ta gustini stan�v elektron�v, wo perebuva-

�t~ u magnetnomu pol�, a Ýhn� ener��� na vuzl� 
 vi-

padkovo� veliqino� (d��gonal~ni� bezlad).Napr�m

magnetnogo pol� vibrani� tak, wo vono 
 paralel~-

nim do odnogo z kristalograf�qnih napr�mk�v kri-

stala, � tomu ce pole vpliva
 na ruh elektron�v lixe

v kristalograf�qnih plowinah, perpendikul�rnih

do vibranogo napr�mku. Tim samim zadaqa, po sut�,

sta
 dvovim�rno�.

Vibira�qi bazisnimi funkc��mi v predstavlenn�

vtorinnogo kvantuvann� atomn� hvil~ov� funkc�Ý,

nehtu�qi Ýh zm�no� v magnetnomu pol� ta vva�a�qi

zm�nu vektornogo potenc��lu v me�ah atoma malo�,

mo�na zapisati gam�l~ton��n u takomu vigl�d�
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Zd��snivxi pereh�d u k{prost�r, oder�imo r�vn�nn� dl� funkc�Ý �r�na
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Tod� pri�demo do takih r�vn�n~ dl� userednenih funkc�� �r�na:
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.
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� (E � "

0

� jV

2

j)

2

)

: (15)

Anal�z cih viraz�v pokazu
, wo � gustina stan�v na granic�h zon tako� pr�mu
 do nesk�nqennosti. Z uraho-

vanim zagasann�m viraz dl� gustini stan�v ma
 vigl�d

�(E) = �

1

�

X

k

(

�

00

(E)

(E � "

0

�

p

4V

2

1

cos

2

k + jV

2

j

2

)

2

+ (�

00

(E))

2

+

�

00

(E)

(E � "

0

+

p

4V

2

1

cos

2

k + jV

2

j

2

)

2

+ (�

00

(E))

2

)

:

Zapisavxi ce� viraz u form�

�(E) = �

1

�

Z

d"

�

00

(E)

(E � "

0

� ")

2

+ (�

00

(E))

2

(

X

k

�(" �

q

4V

2

1

cos

2

k + jV

2

j

2

) +

X

k

�("+

q

4V

2

1

cos

2

k + jV

2

j

2

)

)

;
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oder�imo formulu dl� �(E), wo m�stit~ �

0

(E),

�(E)

N

=

Z

d"

�

00

(E)

(E � "

0

� ")

2

+ (�

00

(E))

2

�

0

(")

N

: (16)

Rezul~tati qislovogo rozrahunku gustini stan�v dl�

ener�etiqnoÝ zoni, wo le�it~ u dodatn�� oblast�

ener���, zobra�eno na ris. 1.

Anal�z graf�k�v pokazu
, wo zrostann� bezladu

privodit~ do zb�l~xenn� gustini stan�v useredin�

zon � zmenxenn� ÝÝ na kra�h zon. Zauva�imo, wo, na

�al~, nabli�enn�, �k� vikoristan� v robot�, privo-

d�t~ do poruxenn� umovi normuvann� gustini stan�v,

�ke tim sil~n�xe, qim b�l~xi� bezlad.Tomu rezul~-

tati dostov�rn�x� v tomu vipadku, koli bezlad neve-

liki�.

C�kavim 
 dosl�d�enn� sistem, �k� m�st�t~ b�l~xu

k�l~k�st~ lanc��k�v pri dov�l~nomu v�dnoxenn�

�=�

0

, wo bude predmetom okremogo dosl�d�enn�.

Robota vikonana p�d qas sta�uvann� pri kafedr�

teoretiqnoÝ f�ziki L~v�vs~kogo der�avnogo un�ver-

sitetu �men� �vana Franka. Avtor vislovl�
 pod�ku

vs�m sp�vrob�tnikam kafedri � osoblivo profesorov�

Vakarqukov� �. O. ta docentov� Tkaqukov� V. M. za

vsestoronn� dopomogu pri vikonann� roboti � obgo-

vorenn� ÝÝ rezul~tat�v.

Ris. 1. Bezrozm�rna gustina stan�v elektron�v na odin

vuzol ~� = 2�

2

V

1

�(E)=N �k funkc�� bezrozm�rnoÝ ener��Ý

x = (E � "

0

)=2V

1

dl� r�znih znaqen~ d��gonal~nogo bez-

ladu (V

1

= V

2

; � = h(�")

2

i=4V

2

1

): 1 | � = 0:01; 2 |

� = 0:001.
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ENERGY SPECTRUM AND DENSITY OF STATES OF ELECTRONS WITH DIAGONAL

DISORDER ON RECTANGULAR LADDER IN MAGNETIC FIELD

O. M. Woznjak

Precarpathian Vasyl Stefanyk University, Chair of Solid State Physics,

57 Shevchenko Str., Ivano{Frankivsk, UA{284025, Ukraine

The expression for Green's functions of electrons on rectangular ladder with random energy of electrons at

sites has been obtained. The energy spectrum and its damping as well as the density of states for this system have

been calculated.
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