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Solutions to Maxwell’s equations consists of two parts: propagating components (electromagnetic waves) and the near-fielc
Unfortunately, there seems to be considerable confusion on the latter. For example, Coulomb interaction is often explained &
the result of interchange of virtual photons, however, the Coulomb field is not a photon but a near-field. Also, little attention is
paid to the difference between propagating plasma waves and plasma near-fields in space physics.

The near-field is understood as the off-shell solution to the inhomogeneous linear equations; the term &quot;off-shell&quot;
means solutions that do not satisfy the dispersion relation. When the field source is static (Coulomb field or magnetic dipole, fo
example), it is easy to decompose the field into waves and off-shell near-fields. Here in this talk, the way to do this decompositiol
for time-dependent field source is explained. When we solve Maxwell's equations, usually we make use of Fourier-Laplace
transform to obtain the dispersion relation. The time dependence of the fields is obtained by the inverse Laplace transform usin
the residue theorem; the wave components are obtained from the residue at the pole of dispersion relation. One can obtain t
near-field component by subtracting this residue contribution from the solution of the inhomogeneous equations.

This result can give answers to a variety of questions. Is the earth’s magnetic field made of photons? What component ¢
Alfven waves comes from the photons? Why can auroral electrons carry closed currents when their speeds are much faster th
the Alfven speed? How can the Jupiter’s moon lo carry currents near its body? These examples will be explained in the talk.

w7 AT o )VHEROME, BRI E UTERT 280 L ZNLUNDERAICDOIT BT ENTES, 7—arVGesR
A R—IVGIZBEDHITH B, TOHRBFICOWTITHESFDORINALNSH, T Tik nearfieldb FEE S, D
near-fieldiC DWW CIdfE L DEBMBMNER E NS, T2 Z21E, 7—a VI XA HER TFOME/ERZ RT3 )
IREERBITHENHZD, TOMHEFERIRET Uk ICX2EDTIE%EL, nearfieldc K58 DTH5, 7
FARWENCBE L TE, near-fieldDH R Z2 EDXIICHONINEHIFOEHRINTOVEVEIICEDbNS,

BEAICIE near-fieldiZ IEFIGRIE TR ORERARD 5 B, FEINEEIRE BTz TR, Wb S off shell DRI K
T %, GENRA R—IVREGD K 5 ICHIZ L Lia WA S NI B ) L B CE 20, BT 25581 E
SHEET B h, WS ONAKEHDO T TH %, @H, v 7 AT )VFBERXZMIGEEIEZ, 77—V« 575 A%
LT, HEREREUTHERICTE L LT ATHEEIRZESD, CORES TS5 WA U CHRMOBRICE 3 & X,
HECEM > TORBIROMES > TW5, TOMh 5¥3 57 7% IEF XL TR OR RN SR T LIk - T,
near-fieldik 73 =35 LN TE 3,

A XFEO T AL S HERHGIZCTF RO ? ] EWVWIEEZ S > TED, REEHOFIEICELD, FNUET
Tl37% < near-fieldCH % LEFT 2T LN TE, FRRICEZ S L, T RTINS, LWV EEMICE
B2ZBTENTED, Tz, TIWIRVHEXIDIFZMTGHOA —O TR FDETHZRB AN S ERZESANTZX
L, REOHEA A OEIMC X SEFRLE, FHEMYHNZIGHE LS ZEZBNETHA S, MHTIEZT NS DM
ICDOWT BT %,



