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On Tamm's Problem in the Vavilov-Cerenkov Radiation Theory

We analyse the well-known Tamm's problem treating the charge motion on a
finite space interval with the velocity exceeding light velocity in medium. By
comparing Tamm's approximate formulae with the exact ones we prove that the
former do not properly describe Cerenkov radiation terms. We also investigate
Tamm's formula cos /θ βΤ = 1 n defining the position of the maximum of the field
strengths in the Fourier representation. Numerical analysis of the Fourier compo-
nents of field strengths shows that they have a well pronounced maximum at
θ θ= T only for the charge motion on the sufficiently small interval. As an interval
grows, many maxima appear. For the charge motion on an infinite interval there is
infinite number of maxima of the same amplitude. The quantum analysis of
Tamm's formula leads to the same results.

The investigation has been performed at the Bogoliubov Laboratory of Theo-
retical Physics, JINR.
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Àôàíàñüåâ Ã.Í., Êàðòàâåíêî Â.Ã., Ñòåïàíîâñêèé Þ.Ï. Ð2-99-5
Î çàäà÷å Òàììà â òåîðèè èçëó÷åíèÿ Âàâèëîâà-×åðåíêîâà

Äàí àíàëèç èçâåñòíîé çàäà÷è Òàììà, êîòîðàÿ îïèñûâàåò äâèæåíèå çàðÿ-
æåííîé ÷àñòèöû íà êîíå÷íîì èíòåðâàëå ñî ñêîðîñòüþ, ïðåâûøàþùåé ñêî-
ðîñòü ñâåòà â âåùåñòâå. Èç ñðàâíåíèÿ ïðèáëèæåííûõ ôîðìóë Òàììà ñ òî÷íû-
ìè ñëåäóåò, ÷òî ôîðìóëû Òàììà íå îïèñûâàþò àäåêâàòíî ÷åðåíêîâñêîå èçëó-
÷åíèå. Òàêæå ïðîàíàëèçèðîâàíà èçâåñòíàÿ ôîðìóëà Òàììà cos /θ βΤ = 1 n,
îïðåäåëÿþùàÿ ìàêñèìóì ôóðüå-êîìïîíåíò íàïðÿæåííîñòåé ïîëÿ. ×èñëåííûé
àíàëèç ïîêàçûâàåò, ÷òî ôóðüå-êîìïîíåíòû íàïðÿæåííîñòåé ïîëÿ èìåþò ÷åòêî
âûðàæåííûé ìàêñèìóì ïðè θ θ= T òîëüêî äëÿ äîñòàòî÷íî ìàëîãî èíòåðâàëà
äâèæåíèÿ çàðÿæåííîé ÷àñòèöû. Ñ óâåëè÷åíèåì èíòåðâàëà äâèæåíèÿ ïîÿâëÿåò-
ñÿ ìíîãî ìàêñèìóìîâ. Äëÿ äâèæåíèÿ íà áåñêîíå÷íîì èíòåðâàëå íàïðÿæåííî-
ñòè ïîëÿ ñîñòîÿò èç áåñêîíå÷íîãî ÷èñëà ìàêñèìóìîâ îäèíàêîâîé àìïëèòóäû.
Êâàíòîâûé àíàëèç ôîðìóëû Òàììà ïðèâîäèò ê òåì æå ðåçóëüòàòàì.

Ðàáîòà âûïîëíåíà â Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè èì. Í.Í.Áîãîëþ-
áîâà ÎÈßÈ.
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