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AIOTI TO XPONIKA METABAAAOMENO HAEKTPIKO ITEAIO THY KEPAIAY KATA THN AIAAOXH TOY ITAPATEI AIKO TOY
ZYMOAXIKO MATNHTIKO ITEAIO KAI TO XPONIKO METABAAAOMENO MAI'NHTIKO ITEAIO THX KEPAIAY KATA TH ATAAOXZH
TOY ITAPATEI EYM®AXIKO HAEKTPIKO ITEAIO
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Na ovppwvnom pe tov pilo AploTeidn.

Na 1o 7w Aiyo avahvtikdtepa;

Kovtd oty kepaia to nAektpiko medio opeiletar ota poptia mov meplodikd CUCCWPELOVTAL OTA AKPA TNG KEPATLAG KAL TO LAYV TIKO medio
0TO NAEKTPIKO peLNA TTOV Slappeet v kepaia.

'Opwg 0Tav amopakpuvOoLLE ATtd TNV Kepaia Ta IPayHaTa CAAoLV.

Toppwva pe v 3n egiowon tov Maxwell (vopog emaywnyng) yOpw amo éva petafarlopevo payvntiko nedio, Snuovpyeitat Eva
NAeKTPIKO medio kat ovpPwva pe TV 4n e&iowon tov Maxwell (enéxtaon Tov vopov tov Ampere pe ) fonbeia tov pedpaTog
UETATOMONG...) OTaV HeTABAAETA Eva NAEKTPIKO Ttedio, Snovpyel yOpw ToL &va payvnTiko medio.

'Etot oto HMK é€yovpe éva petafailopevo niektpkod medio to omoio Snpovpyeitan amod to petafaropevo payvntiko medio kat Eva
payvnTiko nedio, to omoio Snpovpyeital amd to petafarropevo nhektpikd medio. Anhadn to kabe medio vdpyet efautiag v petaforov
TOL AAAOV. Agv UTTOPEL va LITAPYEL LOVO NAEKTPIKO 1) HOVo payvnTiko!!! "Exovpe Sniadr) pa kataotaor, evieAmg Sla@opeTikn amod aut
710V TEPLYPAPEL TO B1PAL0, KOVTA 0NV Kepaia ekmopsrg. Kat ta ... pabnuatika divovv 6T avtd ta §vo media eivat cuppaotka.
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Arovvong Mapyapng eimre:
Na ovup®vnom pe tov pilo AploTeidn.
Na 1o 7w Aiyo avahvtikdtepa; Kovrd oty kepaia to NAEKTPIKO 7edio 0QEIAETAL 0TA POPTIA TTOV TEPLOSIKA CLOCMPEVOVTAL OTA AKPA TNG
Kepaiag Kt to payvnmko nedio 0to nAekTpikd pevpa mov Stappéet v kepaia. 'Opmg Otav amopakpuvOolpe amod Ty Kepaia Ta TIpayuata
aMalovv.
Topgpwva pe v 3n e€ioworn tov Maxwell (vopog emaywnync) yOpw amo éva petafalAopevo payvntiko nedio, Snuovpyeitan Eva
NAEKTPIKO MESI0 KAt GVUPWVA e TV 41 e§lowon tov Maxwell (eréxtaon tov vopou tov Ampere pe n forndela tov pevpatog
UETATOMONG...) OTaV petafaretan éva nAekTpiko medio, Snuovpyel yOpo tov éva payvntiko medio.
"Etot oto HMK €yovpe éva petaalopevo niextpkd medio to omoio Snpovpyeitan amd to petafaropevo payvntiko sedio kat éva
payvnTko medio, o omolo Snpovpyeitar amod To petafariopevo nAekTpiko medio. AnAadn to kabe medio vdpyet eEartiag Twv petafBorov
TOU GAAOV. AgV UTTOPEL VAL LTTAPYEL LOVO NAEKTPIKO 1) novo payvnko!!! "Exovpe Snhadr pia kataotaon, evieAdg Sia@opetikn amd aut)
710V TEPLYPapel To B0, kovtd oy kepaia ekmoprmg. Kat ta ... padnpatikda Sivovv 6m avtd ta §vo nedia eivar cuppaoka.
Oung ot e€lomoerg tov Maxwell 1oy0ovy kat kovtd oy kepaia. Agv eEAo@ANMOVY TNV CULPACTKOTITA EKEL;
Nopidw ot 1 Katdotaon aAAAdel Yot /ma radel va IoYVEL 1] YEOUETPIa tov emPBaAlel oTa KOpaTa to Simoho oe peyaheg amootaoelg. Ta
KOpata yivovtat otya-otyd emmeda 000 amopakpuvOLaoTeE, Sev X0VHE SUVAIKES YPAUUES TG LOPPTS TTOV Eval YOP® aItd TNV Kepaia
KA. Apa n 8@ mpémet va undeviletat oryd-otyd pe v amootaon pexpt va undeviotel. [épav tov pabnuatikaov mov etvar apketd SLoKoAA
(Awavvopatiko Suvapko, pyadkot oe A.E. kAm). Eym €101 10 e€ny® amd @uotkng mhevpdg. Av kau dev pe kaAvmtet amdivta. Aev Bprika
i pn pabnpatikn egnynon, av kat épaga apketd oto Aladiktvo.
Ext' eukaupia, va kot éva fivreo piag Staelng (kabapd Apeptkaviko 0tuAi-)) e TO10TKT| €ENYNOT KAl AAADY PAIVOUEV®V OTTWG



AITOPPOPNOT) KAL EKITOUITT):
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Dike ZtEpylo, YpAPeg:

Oung ot e€lomoerg tov Maxwell 1oy0ovy kat kovtd oy kepaia. Agv eEAo@AMOVY TV GULPACTKOTITA EKEL;

To nhektpkd medio pmopel va opeiletar oe @optia (meptypdpetat amd v 1n e€loworn tov Maxwell, adAAd vITapyeL Kat TO ETAYOYIKO (31
e€lowon), eve To payvnukod medio meprypdpetal ammod v 41 e€lowon, 1 omola Opwg &xel 8o mpoabetéovg oto 20 péog. O évag
npoobeteéog pag Aget OTL opeiletan o€ NAEKTPIKO peLUA, EVD 0 SeVTEPOG OTL TTApPAyeTal Atd HETABANAOUEVO AEKTPIKO Tedio.

Katd ta A oup@aove padi oov yia ta oA Shokoda pabnuatika tov kpUovtat miom amd OAa auTd Kat tov Sev vopilw o, pad pe ooa
HAg ATaoX0AOVV YUP® artd T SovAeld pag, Oa emperne va Hag amaoyoAoouy... AANWOTE EUEVA TOVAAKIOTOV AOY® XPOVIKIC ATOOTAOTG. .
pdddov Ba pe Suokoievav taitepa ... kat ev exm kapud Siabeon!!! epmAokng.
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Atwovvong Mapyapng eime:
Dide Ztepyro, YPAPELS:
Ouwg ot e€lomoeig tov Maxwell 1oxUovy kat kovta otny kepaia. Aev eEacpaiifovy v cvppaokotnta ekel; To nAekTpiko medio pmopel va
opeiletan oe poptia (meprypapetar amo v 11 e€lowon tov Maxwell, aAAd vITapyel KAt T0 eEMAYOYKO (31 €§l0woN), EVD TO LAYV TIKO
niedlo meprypapetar amod v 4n e€lowon, N omoila O Exel Svo mpoabetéovg 0o 20 perog. O Evag mpoabeteog pag Aget OTL opeiletal oe
NAEKTPIKO pevud, evmd 0 SedTepog OTL Tapayetatl amo Hetafaropevo nAektpiko medio. Katd ta dAa oupgpwve padi 6ov yia ta ToAD
SvokoAa pabnuatikd mov kpLPovTal oW ad OAA ALTA KAt ToV Sev vouilwm 0T, Hadl e 6oa pag aracyXoAolV yupm amtod T SovAeld pag,
Ba &mpernte va pag amaoyoAnoouy... AAAWOTE eLEVA TOVAAXIOTOV AOY® XPOVIKIG ATOCTAONG... LaAhov Ba pe Suokoievay iaitepa ... kat
Sev xm kapa Sitabeon!!! epmthokng.
IIpooe&a v mpooeyyion tov Apeptkavov amtod v Iowa: Tahavtovpevo goptio Snpiovpyet petafariopevo payvntko medio, to omoio
Snuovpyel petafarropevo nhextpikod medio kA To oxoAko Eekivael avamoda, evaAACTONEVT] TAOT] POPTIZEL TOUG AY®YOUS KA.



2-6 ITAPATQI'H HAEKTPOMAI' NHTIKQN
KYMATQON

IT0 KeQuAwlo outo HBu aoyoAndolpe HE TV TOPLYOYH KOl TO ¥opo-
KTNPIGTIKG TOU NAeKTpolayvTikoL Kopatos. To kipote Touw yvopicaus (p1)-
¥OVIKG) epopodoay GTH 0160001 Hies VAIKNG dwtapuyic. Me tpomo avdioyo. -Q -
om@mg Ba ovUE. DIUOIOETOL KAl 0 TJAEKTPOLOYVI|TIKTY OleTapayT]. ©

Ivopilovus 0Tt &ve cvoTue 0vo QopTioy +O Kol —0 onpovpyet 1- 5. 218
AEKTPIKO Medl0 Kol OTL EVOC QymyOC Tow OLUPPEETOL OO PEVUC OTUoVpYEl paBSor cuvaE
YOP® TOL HoyvnTIKG Edio. Av 000 peTailieg papdot guvoeBody 1e TNYT) V-  youc taon. C
veyouc Taons, eoptilovrot pe etepoonua optic +Q kot —0 (oy. 2.180 f). Av  pe oopria =0
cuvoeEBoUY pE YEVVI|TPLID EVEAAUGOONEVT|C TAOTS, OGS oTo oynue 2.18y, gop- Eé‘:?'fuidﬁ ks
rfg’f)x-‘rut evailal pe EfErrtcc't KL upvnnx@ wopTie. TT1g (ih:p%gr TOVC ePQovileTo ;ﬁm;';:’mm {I:E'p
Cevyoc nhekTpikey popTiey mov petafdiloviot NIMTOVOEO®S UE T0 ¥povo. H  jera nutove

KIVI|GT] 00T TV QOPTIY UNOTEAEL EVUAALCTOUEVD PEVLLC. H 8witaln &
‘Eve 121010 gUGTUG ovolaleTal TUAUVTODIEVD IJAEKTPIKG dim0l0. LaGTOUEVD pE

KatdafBa myv e€nynor| oov, Atovion: Kovtd otnv kepaia va Tpoupe TPAyHaTiKO peLUA, VO HAKPLA VA TTAPOVLE EMAYOLEVO. YTIApXEL
kat £8a 1 poogyylon avt. AMG: Ta media apayovtar amd v kepaia kat Stadidovral, Sev mapdyovtat 0To Xwpo Hakpid, ta media
ovvLTTApYoLY BN aTtd TV apyn ko Sadidovtal, @Tavovv o Eva onpueio pakpla arod v kepaia, Sev Snuiovpyolviaieket.

Avtn etvan n) astopia pov.

Ast' 600 katdhafa oto oYoNKO VIIAPYEL 1] TTPOCEYYLON TTOL 0 AAAA BiAla, Omtwg makiotepa 0to Madn tov Si18aokape KATOTE, KAl AAOUG,
Eexwvaer amd to kUkwpa LC. Yrdpyovv nipata ov Beovv Sievkpivinon o' autr) v mepintwon: [1a va popTioTel 0 aymyog mpemet va
EXEL XWPNTIKOTNTA, TTOV SEV LITAPYKEL O TAPAUIKPOG VIIAVIYLOG 0TO OX0AIKO. Estiong Sev avapépet Tmota yia autenaywmyn tov ayoyov. H
TIPOCEYYLOT) TOL Apepikavou oTo fiveo Eexvael katevbeiav atd tahavtovpevo poptio, Sev xpetadetar timota art’ avtd. Eivat mmo yevikr
kat BEPana 1oyvEL oY1 HOVO Y1 Eva NAEKTPIKO S1ITONO, TTPAYHA 0TO 0TTOL0 KATAATYEL TO GYOAIKO YEVIKEDOVTAG LETA.

L Permalink Astavnon asto tov/ v Atovbong Mapyapng otig 9 Askéufpiog 2009 otic 14:48
A7t6 oV A0 KO oVVASEAPO P.M. ®duvotkod pia amavnon dve oto Bgua mov ouNTALE CAVOUVIIUUEVO.
ZTEPYI0 CUHPOVO PHadl 0OV OTL 0 TPOTIOG TAPOLOIAONG TOL Bgpatog and to BifAio pag eivar IIOAY mpofAnpatikog. Oa ftav oAy
KaAUTepN 1 Katdotaon pe 1o kukAwpa Thomson tov Madn, eve oupu@ove emtiong pe tov Apepikavo. TaAavToOpeVo NAEKTPIKO (POPTIO Kat
tehetwoape. Kat amo exel va mdype ong kepaieg.

Svvnupéva:

o file4
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Atovvong Mapyapng eimre:
A7t6 OV A0 KO oVVASeEAPO P.M. ®duvoikod pia amavon dve oto Bgua tov oL TALE CAVOUVIIUUEVO.
ZTEPYI0 CUHPOVHD PHadl 0OV OTL 0 TPOTIOG TAPOLOLAONG TOL Bgpatog and to BiPAio pag eivan IIOAY mtpofAnpatikog. Oa fytav oAy
KaAUTEPN 1) KatdoTtaon pe 1o kKukAwpa Thomson tov Madn, eve oup@ove emtiong pe tov Apepikavo. TaAavToOeVo NAEKTPIKO POPTIO Kat
tehetwoape. Kat amd exel va mdype onig kepaieg.



TToAD KaAT| 1} TTO10TIKT) TTapovoiaon Tov ovvadedpov P.M. kat akpwg StapuTiotikn! IIpoowimikd, evxaploTe, YIATL TAVTA KAVEL KAipleg Kal
kaBoprotikeg mapepfaocerg! duokd miow ar’ autd KpvBovTal TOAA paBnuaTika, aAAG ag T a@roovpE... Kt eym &xw TepAoTia XpOVIKN
andoTaon, Atovion, Suotuxmg. Apa: Me Aiya Aoyia, av epunveto KOAA Ta Ypapopeva: e KovTiva onpeia emkpartet to medio tov
PELUATOG AYWYLOTNTAG HE S1aPOopa PAOTS 11/2 HETAED TwV S0 evtaoewv Tov nediov (apakald, Slopbaote av kavw Aabog o' autod). Xe
HaKPIVA OTELR PTAVEL TO TTESI0 TOV PEVUATOG LETATOMIONG, YIATL TO AAAO Ted10 (AUTO TOV PELULATOS AYWYIOTNTAG) £xel 16N ofnoet. Kau
o' autd akp1Pwg to medio o1 SVO eVTATELS Elval CLIPAOTKES.

Kau éva tip: Mia oehida yepdtn amo ouv8Eopovg oe mpooopolnoelg kukhwpdtov Thomson (LC), kepaimv Stapopwv eldwv kot twv H/M
nediwv Toug ka AMa, 60
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Stergios Nastopoulos eine:
Atovvong Mapyapng eime:
A7t6 ToV P1A0 K oVVASEAPO P.M. PUOIKO [ia amavTnon Tdve oto Bepua tov oLINTALE CAVOUVIIUUEVO.
FTEPYI0 CULPOV® PAdl GOV OTL 0 TPOTIOG TTAPOVOIAOT|G TOV BEpaTog artd to BiPAio pag eivar IIOAY mpofAnpatikog. Oa frav ol
KAADTEPT 1) KATAOTAON LE To KUkAwpa Thomson tov Madn, eve oupgwve emiong pe tov Apeptkavo. TaAavToOpevo NAEKTPIKO POPTIO Kat
teheiwoape. Kat amo ekel va mape otig kepaieg.
TToAD KaAT| 1} TTO10TIKT) TTapovoiaon Tov ouvadedpov P.M. kat akpwg StapoTiotikn! IIpoomwimikd, evxaploTe, YIATt TAVTA KAVEL KAipleg Kat
kaBoprotikeg mapepfaocerg! duokd miow am’ autd kKpvBovTal TOAMA paBnuaTIKA, A ag T a@roovLE... Kt eym &xw TepA0TIA XPOVIKT
andoTaon, Atovion, Suotuxmg. Apa: Me Aiya Aoyia, av epunveto KOAA Ta Ypa@opeva: e Koviiva onpeia emkpartet to medio tov
PELUATOG AYWYLOTNTAG HE S1aPOopa PAOTS 71/2 HETAED TwV S0 evtaoewv Tov mediov (apakald, Slopbrote av kavw Adbog o' autod). Xe
HAKPIVA ONUELR PTAvEL TO eSIo ToL PEUUATOG HETATOMONG, YIATL TO AAAO 7tedio (AUTO Tov PELUATOG AYWYIOTNTAG) £xel 16N ofnoet. Kau
o' autd akp1wg to medio o1 SVO eVTIATELS Elval CUIPAOTKES.
Kau éva tip: Mia oehida yepdtn amo ouv8Eapovg o mpooopolnoelg kukhwpdtov Thomson (LC), kepaimv Stapopwv eidwv kot twv H/M
nediwv Toug kKat AAa, 8w
O @irog MIATOX pov €otethe Tig e€rg oeAideg armo to BipAio twv Cutnell - Johnson £ékSoon 2n- 1992, ast' 670V Paivetar ot VITApPYEL 1) 1S
TPOOEYYLOT) LE TO OYXOAIKO (KaBOoAov avapopd oto kUkAwpa Thomson). Aev KOBw TO XEPt LoV, AAAA aTTO kel Pprkav, gpaivetat, ot
OUYYPAPELS TV S1KT) TOUG TTPOTEYYION:



4.1 THE NATURE OF ELECTROMAGNETIC WAVES

Figure 24.1 illustrates one way to create an electromagnetic wave. The setup
wonsists of two straight metal wires that are connected to the terminals of an ac
generator and serve as an antenna. The potential difference between the termi-
nals changes sinusoidally with time and has a period T. Part 4 shows the instant
when there is no charge at the ends of either wire. Since there is no charge, there is
no electric field at the point P just to the right of the antenna. As time passes, the
top wire becomes positively charged and the bottom wire negatively charged,
with the result that the electric field at P (drawn as a red arrow) points down-
ward.* At one-quarter of a cycle later after part a (t = {T), the charges have
attained their maximum values, as indicated in part b of the drawing. Correspon-
dingly, the electric field at point P has increased to its maximum strength in the
downward direction. This maximum field is represented by the red arrow in part
b, Part b also indicates that the electric field created at earlier times (i.e., the black
arrow in the picture) has not disappeared, but has moved to the right. Here lies the
aux of the matter. At points far removed from the wire, the effect of the chargesin
aeating the electric field is not felt immediately. Instead, the field is created first
near the wires and then, like the effect of a pebble dropped into a pond, moves
outward as a wave in all directions. Only the field moving to the right is shown in
the picture for the sake of clarity. Eventually, after a time determined by the speed
at which the wave travels, the field reaches distant points.

Parts c-e of Figure 24.1 show the creation of the electric field at point P (red
arow) at later times during the generator cycle. In each part, the fields produced
earlier in the sequence (black arrows) continue propagating toward the right. Part
dshows the charges on the wires when the polarity of the generator has reversed,
sothe top wire is negative and the bottom wire is positive. As a result, the electric
field at P has reversed its direction and points upward. In part e of the sequence, a
wmplete sine wave has been drawn through the tips of the electric field vectors to
emphasize that the field changes sinusoidally.

So far, our focus has been on the electric field created by the charges on the
antenna wires. However, a magnetic field is also created, because charges flowing
in the antenna constitute an electric current, and an electric current creates a
magnetic field. Figure 24.2 illustrates the magnetic field direction at point P at the
instant when the current in the antenna wire is upward. With the aid of Right-
Hand Rule No. 2 (thumb of right hand points along I, fingers curl in the direction
of B), the magnetic field at P can be seen to point into the page. As the oscillating
wrrent changes in magnitude and direction, the magnetic field at P changes
accordingly. As with electric fields, the magnetic fields created at earlier times
propagate outward as a wave. Moreover, the magnetic field is zero when the
electric field has its maximum positive or negative value, and the magnetic field
hasits maximum positive or negative value when the electric field is zero. In other
words, the two fields are 90° out of phase with one another.

It is important to notice that the magnetic field in Figure 24.2 is perpendicular
o the page, whereas the electric field in Figure 24.1 lies in the plane of the page.
Thus, the electric and magnetic fields created by the antenna wires are mutually
perpendicular, and they remain so as they move away from the antenna. More-

*The direction of the electric field can be obtained by imagining a positive test charge at P and
determining the direction in which it would be pushed because of the charges on the wires.

Figure 24.1 In each part of the
drawing, the red arrow represents
the electric field produced at point
P by the oscillating charges on the
antenna at the indicated time. The
black arrows represent the electric
fields created at earlier times. All
the fields propagate to the right.
Fields also are produced and propa-
gate in other directions, but these
fields are omitted for simplicity.
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Figure 24.2 The oscillating current
I'in the antenna wires creates a
magnetic field B at point P. The di-
rection of B is tangent to a circle
centered on the wire. When the
current is upward, the magnetic
field at point P is directed into the
page. At a later time, when the
current is downward, the field is di-
rected out of the page.

Figure 24.3 This picture shows
the wave of the radiation field far
away from the antenna. Observe
that E and B are perpendicular to
each other, and both are perpendic-
ular to the direction of travel. The
wave also travels outward in other
directions, but for clarity only the
part traveling along the positive x
axis is shown.

over, both fields are perpendicular to the direction of travel. These perpendicular
electric and magnetic fields, moving together, constitute an electromagnetic
wave.

The electric and magnetic fields illustrated in the previous drawings decrease
to zero rapidly with increasing distance from the antenna. Therefore, they exist
mainly near the antenna and together are called the near field. Electric and
magnetic fields do form an electromagnetic wave at large distances from the
antenna, however. These fields arise from an effect that is different than that
which produces the near field and are referred to as the radiation field. Faraday's
law of electromagnetic induction provides part of the basis for the radiation field,
As Section 22.4 discusses, this law describes the emf or potential difference
produced by a changing magnetic field. And, as Section 19.4 explains, a potential
difference can be related to an electric field. Thus, a changing magnetic field
produces an electric field. Maxwell predicted that the reverse effect also occurs;
namely, that a changing electric field produces a magnetic field. The radiation
field arises, then, because the changing magnetic field creates an electric field that
fluctuates in time and the changing electric field creates the magnetic field.

Figure 24.3 shows the electromagnetic wave of the radiation field far from the
antenna. The picture shows only the part of the wave traveling along the +x axis,
The part traveling in the other directions has been omitted for clarity. Note that
for the radiation field, the electric and magnetic parts of the wave reach a maxi-
mum together. In other words, the fluctuating electric and magnetic fields arein
phase, in contrast to the 90° phase relation for the near field.

It should be clear from Figure 24.3 that an electromagnetic wave is a trans-
verse wave, because the electric and magnetic fields are both perpendicular to the
direction in which the wave travels. Moreover, this kind of transverse wave,
unlike a wave on a string, does not require a medium in which to propagate.
Electromagnetic waves can travel through a vacuum or a material substance,
since electric and magnetic fields can exist in either one.

Electromagnetic waves can be produced in situations that do not involve a wire
antenna. In general, any electric charge that is accelerating emits an electromag-
netic wave, whether the charge is inside a wire or not. In an alternating current, an
electron oscillates in simple harmonic motion along the length of the wire andis
one example of an accelerating charge.

All electromagnetic waves move through a vacuum at the same speed, and the
symbol c is used to denote its value. This speed is called the speed of light ing
vacuum and is c = 3.00 X 108 m/s. In air, electromagnetic waves travel at nearly
the same speed as they do in a vacuum, but, in general, they move througha
substance such as glass at a speed that is less than c.
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The frequency of an electromagnetic wave is determined by the vibration
frequency of the electric charges at the source of the wave. In Figures 24.1-24.3
the wave frequency would equal the frequency of the ac generator. Suppose, for
eample, that the antenna is broadcasting the electromagnetic waves known as
ndio waves. The frequencies of AM radio waves lie between 545 and 1605 kHz,
these numbers corresponding to the limits of the AM broadcast band on the dial.
The frequencies of FM radio waves lie between 88 and 108 MHz on the dial.
Television channels 26, on the other hand, utilize electromagnetic waves with
frequencies between 54 and 88 MHz, while channels 7-13 use frequencies be-
tween 174 and 216 MHz.

Radio and television reception involves a process that is the reverse of that
outlined earlier for the creation of electromagnetic waves. When broadcasted
waves reach a receiving antenna, they interact with the electric charges in the
antenna wires. Either the electric field or the magnetic field of the waves can be
used. To take full advantage of the electric field, the wires of the receiving antenna
must be parallel to the electric field, as Figure 24.4 indicates. The electric field acts
o the electrons in the wire, forcing them to oscillate back and forth along the
length of the wire. Consequently, an ac current exists in the antenna and the
drcuit connected to it. The variable-capacitor C and the inductor L in the circuit
provide one way to select the frequency of the desired electromagnetic wave. By
adjusting the value of the capacitance, it is possible to adjust the corresponding
resonance frequency f, of the circuit [f, =1/ (27 VLC), Equation 23.10] to match
the frequency of the wave. Under the condition of resonance there will be a
maximum oscillating current in the inductor. Because of mutual inductance, this
current creates a maximum voltage in the second coil in the drawing, and this
voltage can then be amplified and processed by the remaining radio or television
dreuitry.

To detect the magnetic field of a broadcasted radio wave, a receiving antenna
in the form of a loop can be used, as Figure 24.5 shows. For best reception, the
normal to the plane of the wire loop is oriented parallel to the magnetic field.
Then, as the wave sweeps by, the magnetic field penetrates the loop, and the

Loop antenna
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wave travel

To audio/
video
amplifier
circuits

1

Figure 24.4 A radio wave can be
detected with a receiving antenna
wire that is parallel to the electric
field of the wave. The magnetic
field of the radio wave has been
omitted for simplicity.

ATHE PHYSICS OF . . .

Figure 24.5 With a receiving an-
tenna in the form of a loop, the
magnetic field of a broadcasted
radio wave can be detected. The
normal to the plane of the loop
should be parallel to the magnetic
field for best reception. For clarity,
the electric field of the radio wave
has been omitted.

Awaxpiver opwg ta edia oe near field=kovtivo medio kar radiation field=axtvofolovpevo medio (iowg;), mpayua mov Sev kavel to

OXOAKO, HE QIOTEAEOHA VA prtepdevopaote. E, T wayvelg topa;



