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Doslid�eno vpliv odnovisno� pru�no� deformaci� X na zminu
polo�enn� glibokogo energetiqnogo rivn� zolota EC ���� eV v
n�Ge za danimi p��zohollefektu n � f 	X
 v xiroki� oblasti me�
haniqnih naprug X ����� � �� � kG�sm � dl� vipadku X��J�� 
�����
Obqisleno zminu energetiqno� wilini mi� glibokim rivnem
EC ���� eV i ni�nimi dolinami zoni providnosti n�Ge hAu i �
���� ���� � �� �� eV v rozrahunku na ko�ni �� � kG�sm � � Ocineno
stupin� zapovnenn� � glibokih rivniv� Viznaqeno seredn� zna�
qenn� koefici�nta � dl� riznih temperatur�

Zmina polo�enn� glibokih rivniv pri deformaci� mo�e sil�no
zmin�vati elektrofiziqni vlastivosti napivprovidnikiv� Tomu proble�
ma glibokih centriv �k radiaci�nogo� tak i tehnologiqnogo pohod�enn�
dosit� aktual�na v teoretiqnomu i praktiqnomu aspektah ������

Vpliv odnovisno� pru�no� deformaci� X na veliqinu zmini po�
lo�enn� glibokogo rivn� zolota EC 	��� eV v n�Ge za danimi p
�zo�
hollefektu n � f �X
 v xiroki� oblasti mehaniqnih naprug X ��	
�� � �� � kG�sm � doslid�uvali dl� vipadku X��J�� ����� ����

Zale�nist� koncentraci� elektroniv u zoni providnosti vid defor�
maci� ���

n� � n exp

�
�
�EC

��kT

�
� ��


de n 	 koncentraci� elektroniv u nedeformovanomu napivprovidniku� �
	 koefici�nt� �ki� zmin��t�s� vid � do � zale�no vid stupen� zapovnenn�
rivn�� �EC 	 zmiwenn� togo minimumu zoni providnosti� �ki� vi�vivs�
ni�nim pri deformaci��
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Dl� minimumiv tipu L� � �ki budut� ni�nimi pri deformaci� v zoni
providnosti germani�� ����
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Znaqenn� pohidno� dn��dX u �k��s� toqci X� dorivn�� tangensu
kuta nahilu dotiqno� do grafika funkci� n� � f�X
 � Todi pohidna
dn��dX v toqci X� stanovit��
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Beruqi do uvagi� wo d��EC
�dX � const � dl� dvoh riznih znaqen�
X� i X� zgidno z ��
 i ��


��tg��
n��X�


�
��tg��
n��X�


� ��


U ��� pokazano� wo zale�nist� koncentraci� pri temperaturah T �

Tx ma� vigl�d n � exp
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� Pri temperaturah T � Tx pid znak

eksponenti vhodit� povna energi� aktivaci� rivn�� Tx 	 pevna harak�
teristiqna temperatura� �ka viznaqa�t�s� eksperimental�no z tem�
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de tg�� 	 tangens kuta nahilu dotiqno� do zale�nosti n� � f�X
 v
toqci X� � u �ki� n��X�
 � n�Tx
 �

Zmina energetiqno� wilini mi� glibokim rivnem EC 	��� eV i ni��
nimi dolinami zoni providnosti n�Ge hAu i ����

d��E


dX
� �

kT

n��X�

tg��� ��


Na ris�� predstavlena temperaturna zale�nist� koncentraci�
nosi�v strumu v kristalah n�Ge hAu i ����

Zgidno z ris� �� Tx���� K� a vidpovidna koncentraci�
n�Tx
 ��� � �� �� sm�� �

Ris� �� Temperaturna zale�nist� koncentraci� nosi�v strumu v kri�
stalah n�Ge hAu i ����

Userednene znaqenn� zmini energetiqno� wilini mi� glibokim
rivnem EC 	��� eV i ni�nimi dolinami zoni providnosti n�Ge hAu i
dl� vipadku X��J�� ������ viznaqene za danim metodom� stanovit�
����� ����
 � �� �� eV �z rozrahunku na ko�ni �� � kG�sm � �ris� �� za�
le�nosti �	�
� wo dobre uzgod�u�t�s� zi znaqenn�mi� �ki privedeni v
robotah ������
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Ris� �� Zale�nist� n � f �X
 u kristalah n�Ge hAu i dl� vipadku
X��J�� ����� pri rizn�� temperatur� T � � 	 ��� K� � 	 ��� K� � 	 ��� K�
� 	 ��� K�

U zagal�nomu vipadku dl� dovil�nogo znaqenn� mehaniqno� naprugi
X � Xn i temperaturi T� � Th � T� � const
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Ni�qe navedeno userednene znaqenn� koefici�nta � dl� riznih tem�
peratur�

T� K ��� ��� ��� ���
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Ot�e� seredn� znaqenn� koefici�nta � pri p�dviwenn� temperaturi
zbil�xu�t�s�� wo po�sn��t�s� zmenxenn�m stupen� zapovnenn� glibo�
kogo rivn� zolota v n�Ge�



Vpliv deformaci� na energetiqn� rivni u n�Ge hAu i ���

L�TERATURA

��� Semen�k A�K� Radiaci�ni efekti v bagatodolinnih napivprovidni�
kah� Luc�k� Nadstir
�� ����� ��� c�

��� Barans�ki� P�I�� Fedosov A�V�� Ga�dar G�P� Fiziqni vlastivosti
kristaliv kremni� ta germani� v pol�h efektivnogo zovnixn�o�
go vplivu� Luc�k� Nadstir
�� ����� ��� c�

��� Fedosov A�V�� Lun�ov S�V�� Zaharquk D�A�� Fedosov S�A�� Timo�
wuk V�S� Nauk� visn� Volin� nac� un�tu im� Lesi Ukra�nki� Fiz�
nauki� ����� � ��� ��	���

��� Bir G�L� Pikus G�E� Simmetri� i deformacionnye 	ffekty v po�
luprovodnikah� M�� Nauka� ����� ��� c�

THE EFFECT OF UNIAXIAL ELASTIC DEFORMATION

ON THE LOCATION OF DEEP ENERGY LEVELS

IN n�Ge hAu i MONOCRYSTALS

Anatolij FEDOSOV � � Serhij LUNIOV � � Dmitro ZAKHARCHUK � �
Serhij FEDOSOV � � Leonid PANASYUK �

� Lutsk National Technical University�
�� Lvivska Str�� Lutsk �����

� Lesya Ukrainka Volyn National University�
�� Voli Ave�� Lutsk �����

The e�ect of uniaxial elastic deformation X on the change of the location
of deep energy level of gold EC 	��� eV in n�Ge according to piezo�Hall�e�ect
n � f �X
 in a wide area of mechanical tensions X ��	�� � �� � kG�sm � � is
investigated under a condition X��J�� ������ The change of the energy gap
between the deep level EC 	��� eV and the lower valleys of a conductivity zone
of n�Si hGe i is calculated to be 	 ���� ���� � �� �� eV per each �� � kG�sm � �
The state of �lling of the energy levels � is estimated� The average value of
an � coe�cient was determined at di�erent temperatures�




