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HAEKTPOHXYVNTLKX KOMXTX
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HAEKTPOHXYVNTLKX KOMXTX
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HAEKTPOHUXYVNTIKX KUMXTX
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ETTLIALON TWV KUUXTLKWYV
ECLOWOEWYV
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ETTLIALON TWV KUUXTLKWYV
ECLOWOEWYV
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ETTLIALON TWV KUUXTLKWYV
ECLOWOEWYV
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ETTLIALON TWV KUUXTLKWYV
ECLOWOEWYV
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ETTLIALON TWV KUUXTLKWYV
ECLOWOEWYV
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ETTLALON TWV KUMXTLKWYV
ECLOWOEWYV
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ETTLIALON TWV KUUXTLKWYV
ECLOWOEWYV
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TEPLOPLOMOL XTTO TLE EELOWOELC
Maxwell

E(r,t) = E ek
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TEPLOPLOMOL XTTO TLE EELOWOELC
Maxwell

B(r, t) _ Boei(k-r—a)t)
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Alavvopa B kaBeto oto Stavvoua k

ot OX 0y 0z

= (ik,,ik,,ik, )xE = —(-io)B
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TEPLOPLOMOL XTTO TLE EELOWOELC
Maxwell
kxE=wB
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Ioyver yia H/M kbpa odevov oe pia dievbuvvor kE = wB

|

E =cB

HAekTp1ko kKol payvnmiko medio eival oe paon !
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HAeKTpOMXYVNTLKX KOMXTX

Y
Emnimeda H/M xbpata
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HAeKTpOMXYVNTLKX KOMXTX

'Exppaon Avong E=E = Eoei(kxx“"t)

HAekTp1k0 ka1 payvntiko medio eival oe gpaon !

Zuyvotnta w=2rf

1
IIepioSog T = T

C 2rx

Mrjkog KOHaTOog ===
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HAeKTpOMXYVNTLKX KOMXTX

E=E, =E,[cos(k,x—at) +isin(k,x—at)]

B =B, = B,[cos(k,x—at) +isin(k,x—mt)]
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HAeKTpOMXYVNTLKX KOMXTX

"Ex@pacm Aong Real(E) = E, cos(k X —awt + @) =E

Real(B) = B, cos(k x—wt + ) =B

Real(B) = 5 cos(k X —at + @)
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Cpap ik TOAWUEVO NAEKTPOUAYVITIKO KOUA
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HAeKTpOMXYVNTLKX KOMXTX

Emimeda ypapka
A moAwueva H/M xvpata

%ctrnmagnetic weawe il
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HAeKTpOMXYVNTLKX KOMXTX

IS0 TEg

Axtiva : KaumoAn oe kabe onuetlo g omolag 1o S1avuoua ToU
ap1Ouov KOUATOC ELVAL EQATTTOUEVO.

I'a otaBepn) TayvnTa 61adoong, o1 akTiveg etval evdeieg

H em@avela mov ovvoeel Ta onueia 10mg pAaong OAWV TV

KUUATOV €lval £va YEWUETPIKO emimedo, To 0oio ovouadetal
HETWITO KUUATOC.
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HAeKTpOMXYVNTLKX KOMXTX

IS0 TEg

Mia onuelakn snyr akTivoPoAlag EKITEUTTEL KUUATA AKTIVIKA
TIPOC OAeC TIg KatevOuvoelg.
Y€ AUTI TNV TEPITTWOT], 1] EMUPAVELA TTOV CUVOEEL TA
oTuela 101M¢ (pAOTC EIVAL GPATPIKT).
AvTO TO KUUA OVOUAZETAl CPEAIPTKO KU

Ioyvel n apyn e vnepbeong. Mmopovue va cuvOecOUE Eva VEO
H/M xvua aBpoidovtag Tic EKPPACELS TV ETTL LEPOVC KUUATWV
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STXOLMX H/M KOUXTX
E@appoyn

TTtaoua Kopata

YnepOeomn 6Vo0 kvudtwv 1610V TAATOUC TTOV 00eVOLY Oe avTifeteg GlevOuvoelg
E, = E, cos(k X — at)
E, = E, cos(—k X —at)
| 3
B, = B, cos(k x—at) = s cos(k, X — at)

. E
B, = —B, cos(—k x — wt) = ——cos(—k x — wt)
C
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STXOLMX H/M KOUXTX
E@appoyn

TTtaoua Kopata

E, =E +E, =2E, cosk, xcos awt

B.=B,+B, = 2£sm K, XSIn ot

C

B, = 2, 0 cos(k, x — —) cos(awt — —)
c

HAekTp1ko medio oe Srapopd pAcn g 1/2 WS TPOS TO LAYV TIKO Tedio
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STXOWMX H/M KONXTX

(1=0) (or=m/4)

E. = 2E, cosk xcos wt

2E
C

(r=m/2)

B, = —>cos(k, x— %) cos(wt — %)
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To dlxvuoux Pointing

* Ta NAEKTPOUAYVNTIKA KUUATA LETAPEPOVV EVEPYELAL.

« Katd tn 61080071 Toug 0TOV XWPOo, UTOPOVV VA
LETAPEPOVV AUTI) TNV EVEPYEIA OTA COUATA OTA OTTO1A
TPOOTTIITTOVV.

* O pvOuOC pHeETAPOPAC EVEPYELAC ATTO EVA
NAEKTPOUAYVITIKO KUUA TTEPTYPAPETAL U TO S1AvVoud, TO
o7tolo ovopadetal Stavvoua Poynting.
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To dlxvuoux Pointing

To Sravvoua Poynting opidetal amo tn oyeon: 1
S="—"ExB
Ho

= H katevBuvor) tov eival 101a pe v katevbuvvon 61adoomng Tov
KOUATOG.

= To petpo Tov peTafarietal pe Tov Xpovo.

* To UETPO TOV TALPVEL TN UEYLOTI TIUN TOV TOTE akp1Pwg stov
(PTAVOVV OTIC O1KEC TOUC UEYIOTEG TIUES TO NJAEKTPIKO KAl LAYV TIKO
med10
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To dLtxvooue Pointing
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To dlxvuoux Pointing

To petpo tov Sravvouatog Poynting avtimipoowsnevel tov puOuo ue
TOV OTTO10 1] EVEPYELA O1EPYETAL QIO LA ETTLPAVELA LOVASTATOU
euPadov kabetn otn SievOBuvon H1adoong Tov KLUATOC.

Enopevme, T0 LETPO TOV AVTITIPOOWITEVEL LOY D AVA provada
ETLPAVELAG.

O1 povaodeg tov dravvopatog Poynting oto ovotua SI etvan J/s.m? =
W/ m?
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To dLtxvooue Pointing

EiExB
Ho
s|= 1 [ExB|
Ho
INa emimeda H/M kopata ‘EXB‘ =EB
s|= =8 B=E/c
Hy
2
s|=E_—C p?
HoC g

YTyuiaiog puOuog
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‘Evroeon H/M KOuxXTOC

Méeoog pvOuog

'Evtaon H/M kvpatog
E =E,cos(k x—at) =E__ cos(k X —at)

B =B, cos(k x—at) =B__ cos(k, x— at)

;
s(t)dt = [ S5 W
0 /uO

EraBro _ Enae _ € o

|: max — max
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‘Evroeon H/M KOuxXTOC

1
STIyU1aia TUKVOTITA NAEKTPIKIG EVEPYELNC U =—¢&, E°
I
ZTyHlaia TUKVOTTA LAYV TIKNG EVEPYELAG Ug = — B
2 14,
1 1
U =——E*==¢gE*=u,
2C° 1, 2

SVVENTWC 0€ £va SESOUEVO OYKO 1] EVEPYELA E1VAL 100 LLOTPACUEVT)
LeTACL Twv 60 MESIWV.

H ouvoAkr) omiyaia mukvoTtnta evepyelag eival To abpoioua twv d0o
TTUKVOTI TV
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‘Evroeon H/M KOuxXTOC

STIyU1aia TUKVOTITA NAEKTPIKIG EVEPYELNC U ==&, E°

2
ZTyHlaia TUKVOTTA LAYV TIKNG EVEPYELAG Ug = — B
BZ
Hy

2
Suvohiki) otypiada okvomta H/M evépyelag U =Ug +Ug = E,E° =

Meéeon ouvoAikn ottypiaia ukvotnta H/M evepyeiag

u, = go(Ez)av :%goEéax —

1B,
2t

| =S =cu H évtaon tov H/M kbpatog ivan 1) péon
TTUKVOTITA EVEPYELAG TTOAMATTAACIACUEVT] UE TNV
TAYVTITA TOV PWTOC

32



