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Êàïèëëÿðíûå êîëåáàíèÿ ïðîâîäÿùåé êàïëè, çàðÿæåííîé èëè ïîìåùåííîé âî âíåøíåå
ýëåêòðè÷åñêîå ïîëå, âûçûâàþò èçìåíåíèå âî âðåìåíè ðàñïðåäåëåíèÿ çàðÿäà íà ìåíÿþ-
ùåéñÿ ïîâåðõíîñòè êàïëè, ÷òî, â ñâîþ î÷åðåäü, ïðèâîäèò ê ãåíåðàöèè ýëåêòðîìàãíèòíîãî
èçëó÷åíèÿ è ïåðåìåííîãî êâàçèñòàòè÷åñêîãî ýëåêòðè÷åñêîãî ïîëÿ. Ýòîò ýôôåêò, â ïðèíöè-
ïå, ìîæåò äàâàòü âêëàä â ãåíåðàöèþ ïåðåìåííîãî ýëåêòðè÷åñêîãî ïîëÿ (êàê âîëíîâîãî, òàê
è êâàçèñòàòè÷åñêîãî) ýëåêòðèçîâàííûìè îáëàêàìè è îáëàêàìè, íàõîäÿùèìèñÿ â îáëàñòÿõ
ñ ïîâûøåííûì óðîâíåì àòìîñôåðíîãî ýëåêòðè÷åñêîãî ïîëÿ. Îöåíêà ìîùíîñòè èçëó÷åíèÿ
ãðîçîâîãî îáëàêà â ðåçóëüòàòå ýòîãî ýôôåêòà áûëà ñäåëàíà â ðàáîòå [1], ãäå áûë âûïîëíåí
ïðèáëèæåííûé àíàëèòè÷åñêèé ðàñ÷åò èíòåíñèâíîñòè èçëó÷åíèÿ êîëåáëþùåéñÿ ïðîâîäÿ-
ùåé çàðÿæåííîé êàïëè (â îòñóòñòâèå âíåøíåãî ïîñòîÿííîãî ïîëÿ). Îäíàêî â ðàáîòå [1]
áûëà äîïóùåíà îøèáêà ïðè âû÷èñëåíèè ìíèìîé ÷àñòè ÷àñòîòû êîëåáàíèé êàïëè, îò÷å-
ãî ïîëó÷åííàÿ â èòîãå çàâèñèìîñòü èíòåíñèâíîñòè èçëó÷åíèÿ îò íîìåðà ìîäû êîëåáàíèé
êàïëè ïðîòèâîðå÷èò êà÷åñòâåííûì ôèçè÷åñêèì ñîîáðàæåíèÿì, à âåëè÷èíà èíòåíñèâíîñòè
îêàçûâàåòñÿ ñèëüíî çàâûøåííîé. Ïîäîáíûé [1] ðåçóëüòàò áûë ïîëó÷åí è â ðàáîòå [2], ãäå
ó÷èòûâàëàñü âÿçêîñòü æèäêîñòè.

Íàñòîÿùèé äîêëàä ïîñâÿùåí êîððåêòíîìó ðàñ÷åòó ïåðåìåííîãî ýëåêòðè÷åñêîãî ïîëÿ
êîëåáëþùåéñÿ êàïëè, îäíîâðåìåííî çàðÿæåííîé è ïîìåùåííîé âî âíåøíåå ýëåêòðè÷åñêîå
ïîëå. Ñèòóàöèè çàðÿæåííîé êàïëè áåç âíåøíåãî ïîëÿ è íåçàðÿæåííîé âî âíåøíåì ïî-
ëå ÿâëÿþòñÿ ÷àñòíûìè ñëó÷àÿìè ðàññìîòðåííîé çäåñü çàäà÷è. Âû÷èñëåíû àáñîëþòíûå
ñïåêòðû èçëó÷åíèÿ ýëåêòðîìàãíèòíûõ âîëí è êîëåáàíèé êâàçèñòàòè÷åñêîãî ïîëÿ, ãåíåðè-
ðóåìûå ñòîõàñòè÷åñêèìè êàïèëëÿðíûìè êîëåáàíèÿìè êàïåëü òèïè÷íîãî ãðîçîâîãî îáëàêà.
Ïîëó÷åíî, ÷òî èíòåíñèâíîñòü âñåõ ýòèõ ïîëåé ñóùåñòâåííî íèæå ôîíîâîãî óðîâíÿ. Ïðî-
àíàëèçèðîâàíà âîçìîæíîñòü êîãåðåíòíîãî âîçáóæäåíèÿ êàïèëëÿðíûõ êîëåáàíèé àíñàìáëÿ
êàïåëü, íàõîäÿùèõñÿ â îäíîðîäíîì ïîñòîÿííîì ýëåêòðè÷åñêîì ïîëå. Ñèíôàçíîå âîçáóæ-
äåíèå êîëåáàíèé êàïåëü â îáëàêå ìîæåò ïðîèñõîäèòü â ðåçóëüòàòå ðåçêîãî, ñ õàðàêòåðíûì
âðåìåíåì, ìåíüøèì ïåðèîäà êîëåáàíèé êàïåëü, èçìåíåíèÿ âåëè÷èíû ýëåêòðè÷åñêîãî ïîëÿ
â îáëàêå. Òàêàÿ ñèòóàöèÿ ðåàëèçóåòñÿ â ãðîçîâûõ îáëàêàõ ïîñëå ìîëíèåâûõ ðàçðÿäîâ, è
ìîæåò èìåòü ìåñòî â îáëàêàõ íàä ñåéñìè÷åñêè àêòèâíûìè ðàéîíàìè. Âûïîëíåí ðàñ÷åò âå-
ëè÷èí è ñïåêòðîâ ãåíåðèðóåìûõ ïðè ýòîì âîëíîâîãî è êâàçèñòàòè÷åñêîãî ýëåêòðè÷åñêèõ
ïîëåé. Ïðè õàðàêòåðíûõ äëÿ ãðîçîâîãî îáëàêà ïàðàìåòðàõ, ýëåêòðè÷åñêèå ïîëÿ ñèíôàçíî
êîëåáëþùèõñÿ êàïåëü ïðåâûøàþò ôîíîâûé óðîâåíü è ìîãóò äàâàòü çàìåòíûé âêëàä â ïå-
ðåìåííîå ýëåêòðè÷åñêîå ïîëå ãðîçîâîãî îáëàêà â íåêîòîðûõ ó÷àñòêàõ ÷àñòîòíîãî ñïåêòðà.

Одна капля

Ðàññìîòðèì êîëåáàíèÿ êàïëè èäåàëüíîé ïðîâîäÿùåé æèäêîñòè, îáëàäàþùåé çàðÿäîì Q è
ïîìåùåííîé âî âíåøíåå ïîëå E∞. Àìïëèòóäó êîëåáàíèé ïðåäïîëîæèì ìàëîé ïî ñðàâíåíèþ
ñ äëèíîé âîëíû êàïèëëÿðíûõ âîëí (äëÿ êîëåáàíèé íèçøèõ ìîä ýòî óñëîâèå ýêâèâàëåíòíî
óñëîâèþ ìàëîñòè àìïëèòóäû êîëåáàíèé ïî ñðàâíåíèþ ñ ðàäèóñîì êàïëè), à çàðÿä êàïëè
è âíåøíåå ýëåêòðè÷åñêîå ïîëå äîñòàòî÷íî ìàëûìè äëÿ òîãî, ÷òîáû íåñóùåñòâåííî âëèÿòü
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íà êîëåáàíèÿ êàïëè. Òîãäà êîëåáàíèÿ êàïëè ìîæíî ïðåäñòàâèòü â âèäå ñóììû êîëåáàíèé
íà ñîáñòâåííûõ ÷àñòîòàõ ωl:

ω2
l =

αR−3
0

ρ
l (l − 1) (l + 2) l ≥ 2 (1)

ãäå R0 � ðàäèóñ íåâîçìóùåííîé êàïëè, α � êîýôôèöèåíò ïîâåðõíîñòíîãî íàòÿæåíèÿ, ρ �
ïëîòíîñòü æèäêîñòè,l� íîìåð ìîäû. Ýëåêòðè÷åñêîå ïîëå ïðåäñòàâèì â âèäå ñóììû ïîëÿ
E0 âîêðóã íåâîçìóùåííîé çàðÿæåííîé ñôåðû è ïîëåé El, ñâÿçàííûõ ñ ìîäàìè l êîëåáàíèé
êàïëè:

~E(r, θ, t) = ~E0 +
∑
l

~El(r, θ)e
iωlt E0 = −∇ϕ0 ϕ0 =

Q

r
− E∞

(
1− R3

0

r3

)
r cos θ (2)

Îáùåå ðåøåíèå óðàâíåíèé ìàêñâåëëà äëÿ ýëåêòðè÷åñêîãî ïîëÿ ìîæíî ïðåäñòàâèòü â âèäå
ðàçëîæåíèÿ ïî ñôåðè÷åñêèì ôóíêöèÿì:

~El (r, θ) =
1

r

∑
n

Cn

~irh(2)
n (klr)Pn (cos θ) +~iθ

1

n(n+ 1)

dPn (cos θ)

dθ

d
(
rh

(2)
n (klr)

)
dr

 (3)

ãäå Pn(cosθ) � ïîëèíîìû Ëåæàíäðà,h(2)
n (klr) - ñôåðè÷åñêèå ôóíêöèè Áåññåëÿ ÷åòâåðòîãî

ðîäà, kl = ωl/c , c � ñêîðîñòü ñâåòà, Cn � ïðîèçâîëüíûå êîíñòàíòû. Êîýôôèöèåíòû Cn íàé-
äåì èç óñëîâèÿ ðàâåíñòâà íóëþ òàíãåíöèàëüíîé êîìïîíåíòû ïîëÿ íà ïîâåðõíîñòè êàïëè.
Îòëè÷íûìè îò íóëÿ áóäóò òîëüêî òðè êîýôôèöèåíòà ñ n = (l-1), l, (l+1). Òî åñòü â êàïëå,
ó êîòîðîé âîçáóæäåíû êàïèëëÿðíûå êîëåáàíèÿ l � é ìîäû, çàðÿä ïðèâîäèò ê ïîÿâëåíèþ
çàðÿäîâ è òîêîâ, ñîîòâåòñòâóþùèõ ìóëüòèïîëþ ïîðÿäêà l, à âíåøíåå ýëåêòðè÷åñêîå ïîëå
� ê ïîÿâëåíèþ çàðÿäîâ è òîêîâ, ñîîòâåòñòâóþùèõ äâóì ìóëüòèïîëÿì: (l-1)-ãî è (l+1)-ãî
ïîðÿäêà. Ñ ó÷åòîì ìàëîñòè ïàðàìåòðà klR0, èìåþùåãî ïîðÿäîê îòíîøåíèÿ ñêîðîñòè êà-
ïèëëÿðíûõ âîëí ê ñêîðîñòè ñâåòà, âûðàæåíèÿ äëÿ êîýôôèöèåíòîâ ïðèâîäÿòñÿ ê âèäó:

Cl−1 ≈ i
3 (l − 1)2 l!

2 (l + 1) (2l − 1)!
(2klR0)lE∞ξl,

Cl ≈ i
(l + 1)!

2 (2l)!
(2klR0)l+1 Q

R2
0

ξl, Cl+1 ≈ i
3 (l + 2)2 (l + 2)!

2l (2l + 3)!
(2klR0)l+2E∞ξl (4)

Волновое поле. klr >> 1.

Ìîùíîñòü èçëó÷åíèÿ l ìîäû êîëåáàíèé êàïëè íàéäåì, ïðîèíòåãðèðîâàâ ïîòîê ýëåêòðî-
ìàãíèòíîé ýíåðãèè íà áåñêîíå÷íîñòè.

Wl =
c

2
ξ2
l E

2
∞ (2klR0)2l

[
l!

(2l)!

]2
{

9l (l − 1)3

(2l − 1) (l + 1)2 +

+
l

4 (2l + 1) (l + 1)
(2klR0)2 Q2

R4
0E

2
∞

+
9 (l + 2)5

16 (2l + 1)2 (2l + 3)3 (l + 1)
(2klR0)4

}
(5)

Ââèäó êðàéíåé ìàëîñòè ïàðàìåòðà 2klR0 èç (5) ñëåäóåò, ÷òî: à) èçëó÷åíèå ìóëüòèïîëüíî-
ñòè (l-1) âñåãäà ìíîãî áîëüøå èçëó÷åíèÿ ìóëüòèïîëüíîñòè (l+1); á) èçëó÷åíèå, ñâÿçàííîå
ñ çàðÿäîì êàïåëü ìîæåò ñðàâíèòüñÿ ñ èçëó÷åíèåì, ñâÿçàííûì ñ ïîëÿðèçàöèåé êàïåëü âî
âíåøíåì ýëåêòðè÷åñêîì ïîëå òîëüêî ïðè î÷åíü ìàëîé âåëè÷èíå ïîñëåäíåãî, ÷òî ìîæåò
èìåòü ìåñòî â àòìîñôåðå ëèøü â î÷åíü ìàëûõ îáëàñòÿõ; â) ìîùíîñòü èçëó÷åíèÿ áûñòðî
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óìåíüøàåòñÿ ñ ðîñòîì íîìåðà ìîäû l. Ïîýòîìó ìîæíî óòâåðæäàòü, ÷òî ïðè øèðîêîïî-
ëîñíîì âîçáóæäåíèè êîëåáàíèé êàïëè (âîçáóæäåíèè øèðîêîãî ñïåêòðà ìîä) â ïîëíîé
ìîùíîñòè W èçëó÷åíèè êàïëè âñåãäà áóäåò ïðåîáëàäàòü äèïîëüíîå èçëó÷åíèå, âûçâàííîå
êîëåáàíèåì êàïëè íà îñíîâíîé ìîäå l = 2:

W ≈ W2 ≈
c

27
ξ2

2E
2
∞ (k2R0)4 (6)

Ïîäñòàâëÿÿ â (6) k2 = ω2/c èç (1) ïîëó÷èì:

W ≈
(

4

3c

)3(
αξ2E∞
ρR0

)2

(7)

Èç (7) âèäíî, ÷òî ïðè çàäàííîé îòíîñèòåëüíîé àìïëèòóäå êîëåáàíèé ξ2/R0 ìîùíîñòü èç-
ëó÷åíèÿ îò ðàçìåðà êàïåëü íå çàâèñèò. Ïëîòíîñòü ïîòîêà S1 èçëó÷åíèÿ îäíîé êàïëè â
íàïðàâëåíèè ìàêñèìóìà äèàãðàììû íàïðàâëåííîñòè èçëó÷åíèÿ θ = π/2 ðàâíà:

S1 =
c

8π
|E2 max|2 =

3

2

W2

4πr2
(8)

Квазистатитческое поле. klr << 1.

Íà ðàññòîÿíèè îò êàïëè, ìíîãî ìåíüøåì äëèíû âîëíû ýëåêòðîìàãíèòíîãî èçëó÷åíèÿ ñ
÷àñòîòîé ωl, òî åñòü ïðè óñëîâèè klr << 1, èç (3,4) íàéäåì:

~El = −ξl
r

{
6 (l − 1)3 l

l + 1

(
R0

r

)l
E∞

(
~irPl−1 −~iθ

1

l

dPl−1

dθ

)
+ 2 (l + 1)

Q

R2
0

(
R0

r

)l+1

×

×
(
~irPl −~iθ

1

l + 1

dPl
dθ

)
+

3 (l + 2)3

l (2l + 3)

(
R0

r

)l+2

E∞

(
~irPl+1 −~iθ

1

l + 2

dPl+1

dθ

)}
(9)

Ââèäó êðàéíåé ìàëîñòè ïàðàìåòðà R0/r èç (9) ñëåäóåò, ÷òî ïåðâûé ÷ëåí â ôèãóðíûõ
ñêîáêàõ, ñîîòâåòñòâóþùèé ïîëþ ìóëüòèïîëüíîñòè (l-1), áóäåò ìíîãî áîëüøå äâóõ äðóãèõ
÷ëåíîâ, è ÷òî àìïëèòóäà ïîëÿ áûñòðî óìåíüøàåòñÿ ñ ðîñòîì íîìåðà ìîäû l. Ïîýòîìó â
ñóììàðíîì ïåðåìåííîì êâàçèñòàòè÷åñêîì ýëåêòðè÷åñêîì ïîëå êîëåáëþùåéñÿ êàïëè âñåãäà
áóäåò ïðåîáëàäàòü äèïîëüíàÿ êîìïîíåíòà, âûçâàííàÿ êîëåáàíèÿìè íà îñíîâíîé ìîäå l =
2:

~E ≈ ~E2 =
4ξ2

r

(
R0

r

)2

E∞

(
~irP1 −~iθ

1

2

dP1

dθ

)
Ìàêñèìàëüíàÿ àìïëèòóäà E1ïåðåìåííîãî ïîëÿ îäíîé êàïëè (â íàïðàâëåíèÿõ θ = 0, π)
ðàâíà:

E1 =
∣∣∣ ~E2

∣∣∣
max
≈ 4

r

(
R0

r

)2

E∞ξ2 (10)

Ансамбль капель. Стохастические колебания

Ñïåêòð èçëó÷åíèÿ îáëàêà êîëåáëþùèõñÿ â ýëåêòðè÷åñêîì ïîëå êàïåëü îïðåäåëÿåòñÿ ðàñ-
ïðåäåëåíèåì êàïåëü ïî ðàçìåðàì n(R0):

Sf = S1 · n (R0 (ω))
dR0 (ω)

dω
· 2π ω = 2πf , (11)
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ãäå R0(ω)=(8α/ρω2)1/3 � çàâèñèìîñòü ðàäèóñà êàïëè îò êðóãîâîé ÷àñòîòû îñíîâíîé ìîäû
êîëåáàíèé (l = 2) èç ôîðìóëû (1). Ñïåêòð ðàçìåðîâ îáëà÷íûõ êàïåëü â äèàïàçîíå R0 ⊂
(1÷ 100) ìêì îïèñûâàåòñÿ ñ ïîìîùüþ ãàììà ðàñïðåäåëåíèÿ [3]:

n (R0) =
N0

Γ (αr + 1) βαr+1
Rαr

0 exp

(
−R0

β

)
(12)

ãäå N0 � êîíöåíòðàöèÿ êàïåëü, αr è β � ïàðàìåòðû ðàñïðåäåëåíèÿ. Òèïè÷íûé ðàçáðîñ
çíà÷åíèé ïàðàìåòðîâ N0 =100 � 200 ñì−3, αr = 2±1, β = 0.3 � 3 ìêì. Âûáåðåì äëÿ îöåíêè
ñâåðõó âåëè÷èíû ñïåêòðàëüíîé ïëîòíîñòè Sf çíà÷åíèÿ ïàðàìåòðîâ N0 = 200 ñì−3, αr =
3, β = 3 ìêì. Äàëåå äëÿ îöåíêè ïîëîæèì ξ2/R0 ∼ 0.3 è âîçüìåì õàðàêòåðíóþ äëÿ
ðàçâèòîãî ãðîçîâîãî îáëàêà âåëè÷èíó E ∼ 1 êÂ/ñì. Òîãäà ìàêñèìàëüíàÿ ñïåêòðàëüíàÿ
ïëîòíîñòü ïîòîêà èçëó÷åíèÿ èç îáëàêà îáúåìîì 103 êì3 íà ðàññòîÿíèè 10 êì ñîñòàâèò:

Sf ≈ S1 · 10−3 ≈ 10−25 Âò/ñì2êÃö ,
÷òî íèæå ïîðîãà ÷óâñòâèòåëüíîñòè ïðèåìíîé àïïàðàòóðû (10−23÷10−24) Âò/ñì2êÃö è

íà íåñêîëüêî ïîðÿäêîâ âåëè÷èíû ìåíüøå èíòåíñèâíîñòè èçëó÷åíèÿ êîíâåêòèâíûõ îáëàêîâ
â ýòîì äèàïàçîíå ÷àñòîò [4].

Ñðåäíåêâàäðàòè÷íàÿ âåëè÷èíà ïîëÿ EN , ñîçäàâàåìîãî àíñàìáëåì èç N îäèíàêîâûõ
êàïåëü ñî ñëó÷àéíîé ôàçîé êîëåáàíèé â

√
Nðàç áîëüøå ïîëÿ îäíîé êàïëè. Àìïëèòóäíî-

÷àñòîòíàÿ õàðàêòåðèñòèêà êâàçèñòàòè÷åñêîãî ïîëÿ, ñîçäàâàåìîãî îáëàêîì êîëåáëþùèõñÿ
êàïåëü, ñíîâà îïðåäåëÿåòñÿ ðàñïðåäåëåíèåì êàïåëü ïî ðàäèóñó n(R0):

Ef ≈ 4

(
ξ2

R0

)
R0 (ω)3

r3
E∞

[
n (R0 (ω))

dR0 (ω)

dω
2πV

]1/2

ω = 2πf (13)

Èç (13) âèäíî, ÷òî ïðè çàäàííîé âîäíîñòè îáëàêà NR3
0 = const ïîëå EN ðàñòåò ïðîïîð-

öèîíàëüíî (R0)3/2. Ðîñò îòíîñèòåëüíîãî âêëàäà â êâàçèñòàòè÷åñêîå ïîëå â ñïåêòðå (13)
îáóñëîâëåí ìíîæèòåëåì (R0/r)

3. Ðàñïðåäåëåíèå îáëà÷íûõ êàïåëü ïî ðàçìåðàì â äèàïà-
çîíå R0 ⊂ (100÷ 2000) ìêì îïèñûâàåòñÿ ñòåïåííîé çàâèñèìîñòüþ [3]:

n (R0) =
(δ − 1)N100

100

(
100

R0

)δ
(14)

ãäå R0 èçìåðÿåòñÿ â ìêì. Òèïè÷íûå çíà÷åíèÿ ïàðàìåòðîâ ýòîãî ðàñïðåäåëåíèÿ δ = 6 � 7,
N100 = 100 � 500 ì−3 [3]. Ìàêñèìàëüíàÿ âåëè÷èíà Ef äëÿ îáîèõ ðàñïðåäåëåíèé íå ïðåâû-
øàåò 10−5 ìêÂ/ì•Ãö1/2, ÷òî îïÿòü æå ìåíüøå ïîðîãà ÷óâñòâèòåëüíîñòè èçìåðèòåëüíûõ
ïðèáîðîâ è íàìíîãî ìåíüøå âåëè÷èíû ïåðåìåííîãî ïîëÿ, ãåíåðèðóåìîãî êîíâåêòèâíûìè
îáëàêàìè â ãåðöîâîì è êèëîãåðöîâîì äèàïàçîíàõ ÷àñòîò [4].

Òàêèì îáðàçîì, ïåðåìåííîå ýëåêòðîìàãíèòíîå ïîëå, âûçûâàåìîå ñëó÷àéíûìè (íåñèí-
õðîíèçîâàííûìè) êîëåáàíèÿìè êàïåëü (â òîì ÷èñëå çàðÿæåííûõ) â ýëåêòðèçîâàííûõ îáëà-
êàõ, íå äàåò çàìåòíîãî âêëàäà â âîëíîâîå è êâàçèñòàòè÷åñêîå ýëåêòðè÷åñêèå ïîëÿ îáëàêîâ.

Ансамбль капель. Синфазные колебания

Âûòÿãèâàíèå êàïëè â ýëåêòðè÷åñêîì ïîëå, íå ñëèøêîì áëèçêîì ê êðèòè÷åñêîìó îòíî-
ñèòåëüíî ýëåêòðîãèäðîäèíàìè÷åñêîé íåóñòîé÷èâîñòè, ïðèáëèçèòåëüíî ðàâíî ξp ≈ 3E2

∞
16

R2
0

πα
.

Ñîîòâåòñòâåííî, àìïëèòóäà êîëåáàíèé, âîçáóæäàåìàÿ áûñòðûì ïî ñðàâíåíèþ ñ ïåðèîäîì
êîëåáàíèé êàïëè, èçìåíåíèåì âíåøíåãî ïîëÿ, ðàâíî: ∆ξp ≈ 3

16

R2
0

πα
∆ (E2), ãäå ∆(E2) � èçìå-

íåíèå êâàäðàòà âíåøíåãî ïîëÿE∞. Àìïëèòóäû ýëåêòðè÷åñêèõ ïîëåé (êàê âîëíîâûõ, òàê è
êâàçèñòàòè÷åñêèõ) àíñàìáëÿ êîëåáëþùèõñÿ êàïåëü áóäóò ñêëàäûâàòüñÿ, åñëè äëèíà âîëíû
ýëåêòðîìàãíèòíîãî èçëó÷åíèÿ íà ÷àñòîòå êîëåáàíèé êàïåëü áóäåò ìíîãî áîëüøå ãåîìåò-
ðè÷åñêîãî ðàçìåðà àíñàìáëÿ:
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âîëíîâîå ïîëå: E (f) = V
E∞∆(E2)

2πrρc2
R0 (f)n (R0 (f)) dR0(f)

df
, (15)

êâàçèñòàòè÷åñêîå ïîëå: E (f) = −V E∞∆(E2)
4παr3

R4
0 (f)n (R0 (f)) dR0(f)

df
. (16)

Êîëè÷åñòâåííàÿ îöåíêà êâàçèñòàòè÷åñêîãî ïîëÿ (16) äëÿ îáëàêîâ ñ ïàðàìåòðàìè V =
103êì3, E∞ = 1êÂ/ñì, ∆(E2) = 15 êÂ2ñì2, r = 20êì, n(R = 1ìì) = (10−4 ÷
10−2)ñì−4 äàåò âåëè÷èíó E(f) ∼ 10−3Â/ì·Ãö íà ÷àñòîòå 100 Ãö, ÷òî íà ïîðÿäîê ïðåâûøàåò
ôîíîâûé óðîâåíü.
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The electromagnetic field generated by capillary drops oscillations

Bogatov N.A.

Institute of Applied Physics RAS, Russia

The exact solution for the full electromagnetic field generated by capillary oscillations of
a drop of an ideal conducting liquid electrically charged and subsninuted to external homoge-
neous constant electric field was found in this report. The calculation of absolute spectra of
electromagnetic radiation and quasistatic electric field generated by a cloud of drops stochastic
oscillating at typical clod volume and drop density and size distribution was fulfilled. The in-
tensity of these fields turn to be much less than the background. Examined the situation of the
common-mode excitation of oscillations in an ensemble of cloud drops, which can take place in
the storm clouds, after lightening discharges. In this case, the amplitude spectral density of the
quasi-static electric field generated by drops oscillations in a typical thunderstorm cloud at a
distance of tens of kilometers from it is comparable with the typical level of the spectrum of the
electric field near storm clouds. Probably, the common-mode excitation of drops can occur in
the clouds above the centers of seismic activity in moments of sudden changes of atmospheric
fields.
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