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МЕХАНОЕЛЕКТРОМАГНІТНА ВЗАЄМОДІЯ В ІЗОТРОПНИХ ДІЕЛЕКТРИКАХ 
З УРАХУВАННЯМ ЛОКАЛЬНОГО ЗМІЩЕННЯ МАСИ 
 

Íà îñíîâ³ çàïðîïîíîâàíî¿ ðàí³øå ìîäåë³ åëåêòðîìàãí³òîìåõàí³êè ïîëÿðèçîâ-
íèõ ò³ë, ÿêà âðàõîâóº ïðîöåñ ëîêàëüíîãî çì³ùåííÿ ìàñè, êëþ÷îâ³ ð³âíÿííÿ çà-
ïèñàíî â³äíîñíî â³äïîâ³äíèõ ñêàëÿðíèõ ³ âåêòîðíèõ ïîòåíö³àë³â. Çàïðîïîíî-
âàíî óçàãàëüíåííÿ êàë³áðóâàííÿ Ëîðåíöà, ïðè ÿêîìó ð³âíÿííÿ äëÿ âèçíà÷åííÿ 
ñêàëÿðíîãî òà âåêòîðíîãî ïîòåíö³àë³â åëåêòðîìàãí³òíîãî ïîëÿ ñòàþòü íå-
çâ’ÿçàíèìè. Çàïèñàíî ðîçâ’ÿçóâàëüíó ñèñòåìó ð³âíÿíü â³äíîñíî ïîòåíö³àë³â ó 
áåçðîçì³ðíèé ôîðì³ òà îòðèìàíî ïàðàìåòð âçàºìîçâ’ÿçêó ïðîöåñ³â ëîêàëü-
íîãî çì³ùåííÿ ìàñè òà äåôîðìóâàííÿ. Ç âèêîðèñòàííÿì ö³º¿ ñèñòåìè äîñë³ä-
æåíî ïîøèðåííÿ ïëîñêî¿ ãàðìîí³÷íî¿ õâèë³ ó áåçìåæíîìó ³çîòðîïíîìó ñåðå-
äîâèù³. Ïîêàçàíî, ùî ìîäåëü îïèñóº äèñïåðñ³þ ìîäèô³êîâàíî¿ ïðóæíî¿ õâèë³ â 
îáëàñò³ âèñîêèõ ÷àñòîò. Îäåðæàí³ ðåçóëüòàòè óçãîäæóþòüñÿ ç â³äîìèìè ó 
ë³òåðàòóð³, îòðèìàíèìè ç âèêîðèñòàííÿì ñï³ââ³äíîøåíü ´ðàä³ºíòíî¿ òåîð³¿ 
ï’ºçîåëåêòðèê³â.  

 
МЕХАНОЭЛЕКТРОМАГНИТНОЕ ВЗАИМОДЕЙСТВИЕ В ИЗОТРОПНЫХ  
ДИЭЛЕКТРИКАХ С УЧЕТОМ ЛОКАЛЬНОГО СМЕЩЕНИЯ МАССЫ 
 
Íà îñíîâå ïðåäëîæåííîé ðàíåå ìîäåëè ýëåêòðîìàãíèòîìåõàíèêè ïîëÿðèçèðóåìûõ 
òåë, ó÷èòûâàþùåé ïðîöåññ ëîêàëüíîãî ñìåùåíèÿ ìàññû, êëþ÷åâûå óðàâíåíèÿ çà-
ïèñàíû îòíîñèòåëüíî ñîîòâåòñòâóþùèõ ñêàëÿðíûõ è âåêòîðíûõ ïîòåíöèàëîâ. 
Ïðåäëîæåíî îáîáùåíèå êàëèáðîâêè Ëîðåíöà, ïðè êîòîðîì óðàâíåíèÿ äëÿ îïðåäåëå-
íèÿ ñêàëÿðíîãî è âåêòîðíîãî ïîòåíöèàëîâ ýëåêòðîìàãíèòíîãî ïîëÿ ñòàíîâÿòñÿ 
íåñâÿçàííûìè. Çàïèñàíà ðàçðåøàþùàÿ ñèñòåìà óðàâíåíèé îòíîñèòåëüíî ïîòåí-
öèàëîâ â áåçðàçìåðíîé ôîðìå è ïîëó÷åí ïàðàìåòð âçàèìîñâÿçè ïðîöåññîâ ëîêàëü-
íîãî ñìåùåíèÿ ìàññû è äåôîðìèðîâàíèÿ. Ñ èñïîëüçîâàíèåì ýòîé ñèñòåìû èññëåäî-
âàí ïðîöåññ ðàñïðîñòðàíåíèÿ ïëîñêîé ãàðìîíè÷åñêîé âîëíû â áåçãðàíè÷íîé èçî-
òðîïíîé ñðåäå. Ïîêàçàíî, ÷òî ìîäåëü îïèñûâàåò äèñïåðñèþ ìîäèôèöèðîâàííîé 
óïðóãîé âîëíû â îáëàñòè âûñîêèõ ÷àñòîò. Ïîëó÷åííûå ðåçóëüòàòû ñîãëàñóþòñÿ 
ñ èçâåñòíûìè â ëèòåðàòóðå, áàçèðóþùèìèñÿ íà ãðàäèåíòíîé òåîðèè ïüåçî-
ýëåêòðèêîâ.  
 
MECHANOELECTROMAGNETIC INTERACTION IN ISOTROPIC DIELECTRICS  
TAKING INTO ACCOUNT A LOCAL MASS DISPLACEMENT  
 
On the base of earlier proposed model of electromagnetomechanics of polarizable bodies 
considering the process of local mass displacement the key set of model equations is 
written with respect to corresponding scalar and vector potentials of displacement vec-
tor and vectors of electromagnetic field. Generalization of Lorentz calibration is propo-
sed. With such generalized calibration the equations for determining scalar and vector 
potentials of the electromagnetic field become incoherent. The key set of equations is 
written relatively to the potentials in dimensionless form and the coupling factor of 
processes of local mass displacement and deformation is obtained. Using the obtained 
relations the process of plane harmonic wave propagation in infinity isotropic medium 
is investigated. It is shown that the model describes dispersion of the modified elastic 
short wave. The obtained results are in agreement with that known in literature, based 
on the gradient theories of piezoelectrics. 
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