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Ypasuenusita Ha Maxkcyen B audepenimanina hopma ca, :

V.D = p, (Gauss'slaw)
V.B = 0, (Gauss'slaw for magnetism)
B o8
VxE = 0 (Faraday's law)
I D
VxH = j+ 867’ (Ampere's law)

— —

K'bIETO E e WHTEH3WTeTa Ha eJeKTPHIHOTO moie, B e MHTeH3HTeTa Ha MArHUTHOTO Tosie, D e eneKTpuIHATA MHIYKIHA
(D = EoE +P Pe BEKTOPA, Ha MOJAPU3AIMS, 38, THHEHHN cpeau myame D= EE) H e maraurnara HHIYKINAA (H B [o— M
M e BekTOpa Ha MATHWTH3AIWS, 3a JuHeiinn cpexu umave H = B /1), p € IIBTHOCT HA CBOOOMHUTE €JIEKTPUIHU 3aPAIH, J
¢ IUTbTHOCT Ha, €JICKTPHYHUAT TOK OT CBODOIHUTE 3apAiu.

3aga4dn:

1.1 Tpwbreaiiku or ypaBHeHuaTa Ha Makcyesl HaMepeTe ypaBHEHUATa KOMTO OIKMCBAT IPOMAHATA Ha [OJAPU3ANMUATA Ha,
CBEeTJIMHeH JI'b4, KOHTO ce paslpoCTpaHsBa B IOCOKA Z U € MOHOXPOMATUYEH C YeCTOTa W aKo: JbYbT Ce Pa3lpoCTPaHsBa B
Cpesia, KOATO HE € U30TONHA, (INeeKTPUIHATA Bb3IPUEMIUBOCT E € TEH30D ).

1.2 Hamepere ypaBHEHHATA, KOUTO OMHUCBAT HEJIUHEHHUAT IPOIEC HA CyMHpaHe Ha JIBE 9eCTOTH B TpeTa. IIpeamosnoxere
9e mMaTe IBA KOJIWHEAPHH! JIBHIa C IeCTOTH W] B Wg, KOUTO Ce KOMOMHHPAT IO UeCTOTA W3 = Wi + Wo, B CPEIA € KBAAPATHIHA
HEJIMHENHOCT.

1.3 Tlon3Baiiku W3BeAEeHWTE YPABHEHWs OT MPEIUITHATA 33/a4a, HAMEPEeTe WHTEH3UTETa HA eJIeKTPUYIHOTO IMOJe KaTo
dyHKIINS HA TbKUHATA HA TPOMATMPAHETO 33 BTOPATA XaPMOHMYHA B CJIy4ail HA CPEIa B KOATO M3MUHEHNETO Ha (ha30BaTa
pa3J/MKa Ha BbJIHOBA BEKTODPA € HyJa.

1.4 Cucremara oT nudepeHnuaIHuTe ypaBHEHUS n3BeneHn B 1.2 ce TUHEapu3upa Mpu MPEIIION0XKEHNE, Y€ 6THO OT IBeTe
BXOJHUTE TOJIETA € CHUJIHO CPaBHEHWE C APYTOTO BXOJHO TIOJIE W CJIEJOBATETHO HETOBUAT WHTEH3UTET TOYTH HE CE MEHW IO
BPEME HA eBOIIOIHUATA. 1OBa MPUOIIKEHNE T1aBa Bb3MOKHOCT 33/1a4aTa 33 CyMUPAHE HA 9€CTOTH Ja ce pernu TouHo. Hamepere
WHTEH3WTETA Ha CyMapHOTO TI0JIe, aKO M3MeHeHHeTo Ha (ha30BaTa pa3inKka Ha BhJIHOBHs BEKTOpPA e HyJa 3a mporeca (Ak = 0).

1.5 OTHOBO pasryienaiiTe MMHEHHUAT PEXKUM OT [IPEIUIIHATA 3371343, HO 3a pazjuka or npeau s3emere (Ak # 0). Kakso
IIIe Ce CIIYYH AKO PA3JIMKATA BbB BLJIHOBATE BEKTOPH C€ MEHH OABHO OT TOJIAMO OTPHIATENIHO YHCIIO J0 FOJIAMO MOJOKUATEIHO
qucIo?

1.6 Pemere menuneitnata cucremara oT audepeHIMATHE yPaBHEHUs OT 3a7a4a 1.2 | aKo u3MeHeHmeTo Ha (pa3oBara
pa3JIMKa HA BbJIHOBUSA BEKTOD € Hysa 3a mponeca (Ak = 0).

VYubreane: [lon3paiire eunruyanre Gyukiun Ha Axobu, Kouto ce medpunupar upe3 obparnara QyHKINA HA €IUNTTHIEH
WHTErpaJj OT IbPBU POJ,

en(u k) = cos¢
sn(u,k) = sing

dn(u,k) = y/1—k2sin®¢

K'bJETO
¢ = Fl(uk)
¢ dt
0 1—k2sin“t
1.7
Usnonspaiiku 3akona Ha Om B Meranure (j = oF), ypaBuenuero 3a HenpekbcHarocr (V. = fa%p) ¥ yPaBHEHUETO
na Tayc B noxamsa dopma (V. (sﬁ) = p) mOKayKkeTe, ue CBODOJHM 3aps/d TOCTABEHU BBLPXY MPOBOIHWKA CE PA3ZHACAT

EKCITOHEHITHAIHO ObP30.



1.8
Curen kaTo pazbpaxme, OT TPETUIIHATA 3312494, 9€ CBODOIHUTE 3aPsI/Id MOCTABEHU BbPXY METAIH Ce PA3HACAT 33 J0CTa-
TBHYHO KPATKO BPEME TO MOXKEM JIa 3aluileM ypaBHeHudaTa HA Makcyes B MeTasn 10 ClAeqHUAT HAYUH:

$E - 0 vxB--28

ot
- . . OF
V.B = 0, VXB=puokE+ pe—

ot’

— —

KbJero cMe ordesn: 3akona Ha Om j = oE u nuneiinure spb3ku H = B/u, D = ¢E. Hamepere BbJIHOBUTE ypaBHEHWsI
3a F u B, xoiiTo cjaeaBar OT TOpHUTE ypaBHenna Ha Makcyet.

1.9
Wznonssaiiku TesterpadHUTE YPABHEHUS OT TMPEIUIITHATA 3312494
0B 0’B

< OE  O°F 9B OB
at " H o

AB = o
NOKaXKeTe, ¥I€ Te3W yPABHEHHS MMAT DENICHU:A BbB BHJA HA [JIOCKO MOHOXPOMATHYHHU BbHJIHH:
E(z,t) = Egexpli(kz —wt)], B(z,t) = Byexpli(kz — wt)],

u Hamepere k.



Peurtenusa:

1.1 Tpbreame or ypaBHenns: Ha Makcyen

= N 0B
.D = E = —
\Y p V x 5
oD -

V-

&
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(e}
<
X
=
I
<

u npuemMaMe, ye Hamame cBobomuu 3apsau u rokose (p =0, J = 0).
IMpuemame, 9e Marepuasa B KOWTO ce pa3lpocTpaHsaBa CBeTIMHATA He e MaruuTed (u ~ 1)= H = B/po,
HO cYuTaMe de Marepuaj e meusorpornen D = ol + P = gpé. E =

L , B
V~<é.E> — 0 VXE:J%
. L 2 9E

Homspaiikn V x (V X E) =V (VE) — V2E nonyuasame

A 2
0oz € O°F
VE=S. 2
2 Ot
AKo npuemenm, We 4ecToTara Ha CBETJIIMHATA € W ¥ Ce PA3NPOCTPAHSABAT B MOCOKA 2 TO MMaMe
. Az (2)
E=1| Ay(z) | expl(ikz—iwt)
0

Heka 3a IIPOCTOTA Ja IIPHEMEM 2 3a €JHa OT OCHOBHHTE OCH Ha TE€H30pDa Ha AUCIIEKTPHYHATA BB3IPUEMYNBOCT Ha CpeaaTa

€zz Exy O

E=| €uy €zz O
0 0 e,
=
52 A (2) e’:kz”:“’t | [ Gxx Eay O 52 Ay (2) e’:kz”:“t
@ Ay (Z) eiszzwt — g Exy Eaz 0 @ Ay (Z) ezszzwt
0 0 0 e, 0
MIUIIEM YPABHEHHUETO HA BbHJIHATA KATO ABE CKAJAPHHU YPABHEHU
9? ., 0 9 w? w?
822 Am + 2'&]{;&1493 —k A:E = —gsxmAx — cngmyAy
0? ., 0 9 w? w?

. . . . 2
B npubaukenune na 6asnara pbiana (slowly varying amplitude approximation) ‘%Aww
perHeM BTOpAaTa, MPOU3BOIHA, CPABHEHUE ¢ MhPBATA MPOU3BOIHA =

< | £ A4,,| voxe 1a npenet-

0 5 w? w?
) o 2 2
2ik A, = —%smAy + (k2 - Zayy> A,

2
umaiikn npenpuz, e k* = e, =




N3passaBaiiky CTOMHOCTH Ha €IEKTPUYHEAT TEH30D B TakKa M30paHaTa OTIIPABHA CHCTEMA YPe3 COOCTBEHUTE CTOMHOCTH Ha
€JIEKTPUYHUAT TeH30p (Hampasere MoAPOOGHO caMu) UMaMe:

Ex — €

Cgz = 5 Y cos (2¢)
€y — Eg

Cyy = y2 cos (2¢)

o = 2y

Torasa nocre1HOTO AU(EPEHITHATHO yPABHEHNE € HACHTUYHO C HECTAIIMOHAPHOTO ypasuenne Ha [IIproauarep 38 KBAHTOBA
CHCTEMA C JBE HUBA, HO BMECTO BPEMETO MMAMe KOOPIMHATATA 2 (WIEHDBT W1 /E,/2C € HECHIECTBEH U MOXKE /1A Ce eTUMUHAPA

npu CMsHA HA npomennusure A, , = Azﬁyewzvgz/% [IPOBEPETE CAMM ):

@g ‘{1“3 —1 -A QO {11
02\ A, ) 2 Q A A, )7

K'bJIETO
Q = nsin(29)
A = ncos(2¢)

w(ey —&y)

2¢\/€,

3a BBJIHOBU IIACTHHA u3bupame @ = 45° =

.
e
D (A -4) = I(A-4)
.
A(x) = % (A2 (0) + 4, (0)) e + % (A ©)~ 4, ) 772
() = (RO A,0) e - L (40 - 4, 0)

~ 1 . 1. nz
Ay (z) = Ze M2 4 Zem#/2 = cos (—)
= (%) 2 T3 2
~ 1 . 1 . z
Ay (2) = Ze ™2 e/ — _jgin (i)
2 2
€TO 3aI10 MOXKEM JIa UMaMe HAKPAast BEPTUKAIHA HOJIAPU3AIMS (‘Ay (z)‘ = 1) ako ' = ¥ mim AsCHO/MABO KPBrOBa MOIs-

pusamws (A, (2) = 1/2, A, (2) = £i/2) ako 2 = F 7. Tosa ca Taka HApeUeHNUTe BLJIHOBH MIACTHHKH (TaM61a i tamba,/2).
OueBnHO BHIHOBA MIIACTHHA KOSATO pafoTH KaTo JaM6/a,/2 3a nebenuna 7 1 9ecToTa w HAMA Ja e jaMbra/2 3a cbiara nebe-
JIMHA U PA3/INYHA 4eCTOTa MOHeKe 1)(w, €5 (w) —&y (W) , €. (w)). Ho ¢ komGunarms or nambaa nnacrunu (n1ambna,/2) Moxe 1a ce
nanpasu edexrusaa gambaa/2 (nambua) miacruna (3a nopede uadopMalys TO3M JUHK http://arxiv.org/abs/1110.1289).
Uneara cxeMaTuIHO € A3AEHA [O-J0JLY:
Esosionmonnara marpuna (Marpura Ha JxkouHc, Jones matrix) namucana B 6a3uca OT JABO-IICHO KP'brOBa MOIIPU3UPAHA

CBETJINHA € A
Jo(p) = cos (A/2) isin (A/2) €%
0= | isin (A)2) e 2i® cos (A/2)
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kbaero A = 2nL(ny —n,)/A, X e BaKyyMHA IbJDKUHA HA BLIHATA, Ny U N Ca HOKA3aTeIN Ha IpedylnBaHe 3a Obp3a U
6aBHa OC CHOTBETHO, a L nebesnHara Ha ILTACTHHATA.

1/2 u 1/4 pbaHOBH IWIACTUHY 3aBBPTEHN HA bI'bi @, (A/2), n (A/4),, ce ouncsar cborBeTHO OT caeanure marpuny Jo, ()
uJ,(m/2).

Torasa nocnenoBaresHocT or N BbJIHOBH IIJIACTUHY IIe UMAT OOIIl IIPONAraTop, KOHTO ce maBa KaTo:

I =3, (AN)Toy s (An_1) -~ Ty, (A1)

Mbp3u Me f1a nuia Taka, |e e pa3sud B pes Ha Tefiop agBaTa cTpaHa u Ie MOKaXkKa, ue m30upaiKu OIpeIesieHn CTOMHOCTH
Ha QN MOXe Ja Ce 3aHy/IAT 4JeHOBE /IO IIPOM3BOJIEH IIOPAbK B Pa3BUTHETO HA peJa => MMAaMe BbJIHOBA ILJIACTHHA KOATO
3aBUCUMOCTTA OT YeCTOTATa MOXKE /13 Ce KOHTPOJUPA C IPOU3BOJIHA TOUHOCT....

1.2 Tpbreame oT ypaBHeHus Ha Makcyes

. . 9B
_ . 9D -
V-B = 0 VXH:aatJrJ

u upuemMaMe, ye Hamame cBobomuu 3apsau u rokose (p =0, J = 0).
IMpuemame, 9e Marepuasa B KOWTO ce pa3snpocTpaHsaBa cBeTMHATA € He Maruuted (u ~ 1)= H = B/po,

Cp1110 IpremManme, Ye cpeaTa € U30TONHA (eJeKTPUYHATA Bh3IPUEMYUBOCT € CKaJIap), HO HesuHeiina cpega D = eg B + P
K'bIIETO

—

P=PW 4 PNL) — ¢ F + 5P E? + D E3 4

=
B = PO D

5(1) = (1 + %) E()E = EEQE
v-(D) = o vxi--28
ot
N S oD
V-B =0 V xB=puy—
X Hoat

Homspaiikn V x (V X E) =V (VE) — V2E nonyuasame

L1 9°D
VE—- ——— =
5082 ot?

UMalKu IpPEJBU/I, Y€ D =DW + PWNL) — &EOE" + PWNL) =

. ¢ O’E 1 92PN

V?E — =
goc? Ot? goC? ot2
OopueManku
E=)E DO =3"pM oL — 3 BN
l

KbIETO

E; = Ajexp (ikiz — twt)

Dl(l) = & (wp)egdexp (ikjz — iwit)

kbaero k; = mw/c 1 n = /e (w) p(w) = /e (w)



3a Tpure yecToTu MMaMe uHAeKca [ = 1,2, 3 ¥ muineM BbJIHOBO YpaBHEHHE 3a €JuH OT UHIEKCHTE, 13 pedyeMm | = 3 =

0? 0 2 —95¢(2) 2
@Ag + 21']{13%143 — kgAg + %6 (w;g) A3 exp (Zk‘gz — iLU3t) = 7%02 ws A1A2 exp (Z/ﬁZ + 7:]4122’ — iLU3t)
B npubnuzxkenue na 6asuara Bbana (slowly varying amplitude approximation) %AW, < |8%A7y| =
0 —5(2)y2
’L@ 3 = %AlAQ exXp (’L/ﬁZ + ikQZ - Zkgz)

Awnamornuno 3a l = 1,2 =

0 —(?

i&Al = WASAS exp (—ik1z — ikoz + ik3z)
B —3(2) 2
Z@AQ = %ATAJ exp (—iklz — ZkQZ + dez)

w1, 3 1
Cren cumerpusnpane (HAIPABETE CAMM CHMETPH3UPAHETO KATO TOaokuTe Aq 03 = ﬁA17273) uMame:
1,2,3

0

iaAl = QAJAsexp (—iAkz)
.0 X )
ZaAg = QA Asexp (—iAkz)
Z%Ag = QA1A2 exp (ZA]CZ)

@)
— Wiwaws — _
KbaeTo () = s @ dazoBara pasiuka Ak ce gaBa karo Ak = k1 + ko — k3.
1.3 B cayuaii Ha BrOpus xapMoHuk umame A, = As = A, A3 = Aoy, KAKTO M W] = Wy = W, w3 = 2w =

i%Aw = QA7 Ay, exp (—iAkz)
i%Agw = QA2 exp (iAkz)
ITo ycnosue na 3anauara Ak = 0 < 2k, = ko, (phase maching case) =
0
— A, = QA*A,,
‘92 w2
0
— Ao, = NA2
Y922 “

Cera He e TPYJIHO J1a e ¢boDpa3u, Ye PEIeHNeTo Ha Ta3’ CUCTEMA Ce JaBa KarTo:

A, (2=0)
Ay _—
(=) cosh (22)
As, (2) = —iA, (z =0)tanh (2Q)
1.4 Tpbreame oT CIeIHUTE YPABHEHUST
. d . .
Z%Al = QA5Asexp[—iAkz],
d
Z‘%AQ = QAJAsexp[—iAkz],
d
Z@Ag = QA1A2 exp [ZAkZ] .

¥ M3TOJI3BaMe OT ycaoBueTo Ha 3amadara Ak = 0, kakro u ¢axra ye A; = const (%Al =0)=
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0 = o0,

— A, = QA
ZdZ 2 3
d ~
—As = QA
ZdZ 3 25

kbaero ) = QA;, Torapa mocaeaHUTe B MUdEPEHIMATHA YPABHEHUS Ca ChINATa CUCTeMa Karo B 3ajada 1.1 u jecHo
MOXKE JIa Ce U3II0J3BA Pe3y/ITara OT TaM (IOBTOPeTe CaMyu B K'bIIH).

1.5 Tpbreame or ciegHHTE yPABHEHUS

a

id A = QASAsexp[—ilAkz],

z

idiAz = QAIAsexp[—iAkz],
z

idiAg = QA Ay exp [iAkz].
z

¥ M3IOJI3BAME OT yCIOBHETO Ha 3amadara, 9e A; = const (d%Al =0)=

0 = o0,

. d ~ .

i—As = QAjsexp[—iAkz],
dz
d -

i—As = QAsexpiAkz],
dz

kbaero {2 = (A, Cera npaBuM cumsiHA HA npoMmennusure A 3 = Ag;g(ﬁmm/2 =

ii A\ [ -A Q A,
dz\As )\ Q A )\ Ay )
W

=H(2) =A(2)

Kbaero cme Bbeesin A = Ak/2. Heka cera na mutem B cobersen 6asuc na marpunara H (z). Bpb3kaTta Mexiy HOBUAT U

crapusat 6a3uc e
/12 _ cosf) sinf Cy
( A ) N ( —sinf cosf )( Cs )’
——

_iG) —R(0(2) —G(2)
kbaero tan 20 = Q/A. Torapa nmame
id%l(z) = H(2).A(2) @id% [R(e( ) C*(z)} —H(2).R(0(2).C(2)
- d d
i lezfz(e (z))] C(2)+iR(0(2)) .aé(z) = H(2).R(0(2).C(2)
=
d .- . .- d . ,
0 = [RT 0 H () RO )~ iR 06) TR0 O

HOBHUAT 6a31C AMaroHaIu3npa Marpunara H (z):

RTV0(2) H (2).R(0(2)) ( —@ \/ﬁ ) |



A marpunara —iR™! (0 (2)) d%R (0(2)) e

R R _ ;40
RO RO = (m o ).

Zdz
d(C\ _ [ —VeE+AZ L Cs
C3 i% VO2+AZ )\ C5 )7
U3BbH JIMATOHAIUTE €JIEMEHTH MOXKE Ja NpeHeOperHeM CrpaMo AuaroHaauTe (Taka HapedeHara aauabaTHa eBOJIOIMS )

aKoO
’Zz < ’\/Q2+A2’

WM OT IepUHANUSATA Ha bI'bJIa, 0 mMame

240 ALl _da dQ) dA 3/2
tan260 = Q/A dz_ _ iz AT %2 (024 A2
an A= i = A o ‘ 5 Y| < (@A)

KOI'aTo [OCJIEHOTO HEPABEHCTBO Ce M3IIbjHgABa (MMaMe anunabaTHa eBOJIIONKs) TO MOKEM BEJIHAIA JIa PEIIUM CUCTeMAaTa

zi Co \ [ —VQ2+ A2 0 Cy
dz\ Cs |~ 0 VQ24+A2 )\ Cs )

pemeHudaTa ce JaBaT KaTo

Ca(z) = Colz)exp |i / V) T AT ()d |

=«

Cila) = Calew |-i [ VE@ AR,

WM MOKE JIa ' JajieM 4pes nponararopa U (z, z;)
~ N exp (i) 0
U(szt) - ( 0 exp (—’LO[) > )
Cz) = U

1IN B I'bPBOHAYAJTHUAT pasuc uMame

A(z)=R(0(2).C(z)=R(0(2).U(2,2).C(z) = R(0(2)).U (2,2).R(0(2).4(z)

cera akKo B3eMeEM CJI€JHOTO Ha4daJIHO YCJIOBHUE

TO 38 WHTEH3WTETA Ha YECTOTATA W3 UMAME
2 1 1 A(z)A(z) 1 Q(2)Q(2z;)cosa
2 2\/92 )+ A2 (2)1/Q2 (2) + A2 (2) 2\/92 )+ A2 (2)1/Q2 (2) + A2 (2)

‘ 2

Va1 (2, %)

’1213 (Z)‘Q =

oueBnmHO pw |A (2;)] > |Q(2;)], |A (2)] > |Q(2)| u emroBpemenno ¢ ToBa A (2).A (z;) < 0 mmame ’1213 ()] =1.3a

noBeve nHMOPMAIUd KbM 33/a49aTa MOXKE /13 Pa3Jie/iaTe CJIEIHUAT JUHK http://arxiv.org/abs/0805.1517.
1.6 Tpbreame or HeqUHENHHATA CHCTEMa, OT TU(EPEHIINATHY YPABHEHNSI, KOATO U3BEIOXME B 3ama4a 1.2
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i—A; = QAJAsexp[—iAkz],
Z‘iAQ = QATA;; exp [szkz} s

ing = QA1A2 exp [ZA]CZ] .

|
e
I

QAL As,

|
&
I

QAT As,
T Ay = QA A,

Hue moxe ma npuemem, ue A; (0) m As (0) ca peannwm umcena, Torasa A; (z) m As (z) ca peamnm, nokat A; (z) e umcro
MMArMHEPHO YHCJIO U CJEJOBATENHO MOCIEHATE yPABHEHNS MOTAT 14 ObJAT NPEHANMCAHN B CeqHATa GopMa

dizAl (2) = —Q(2)Ax(2)Bs(2),
dizAQ (2) = —Q(2)A;(2)Bs(2),
d

—B3(2) = Q(z)A1(2)A2(2),

Kbaero Bs (2) = iAs (2). OcBen ToBa Heka 0TOETIEKUM MPUIUKATA, HA TOCTETHUTE YPABHEHNSA C MTPOU3BOJHUTE HA €JIUII-
TuaHuTe GyHxnun Ha Axobu http://mathworld.wolfram.com/JacobiEllipticFunctions.html

didn(z,k) = —k®sn(z,k)en(z2,k),
2

d

acn(z,k) = —sn(zk)dn(z,k),
d

%sn(z,k) = cn(z,k)dn(z,k).

Cera e yiecHO 1a ce BuAd, ue pemenuaTa 3a Ay, As, Az ce maBar Karo

A (2) = dn(/oza(z/)dzw),
A5 (2) ken (/0 Q () d2, k> :

—iksn (/ Q () dz’,k;) ,
0

Crofinocrra HA kK HAMEUpaMe OT HAYAJIHUTE YCJIOBUs, [IPU YCJIOBUE Y€ aMIUIMTYAATa Ha, HAIOMIIBAILOTO 10Jie cMe u3bpasiu 3a
eTUHUTIA

Az (2)

A (0) = dn(0,k) =1,

Ay (0) = ken(0,k) =k,
A3 (0) = —iksn(0,k) =0,
=
k= A5(0).
1.7 B B
Bamecrpaiiku 3akona Ha Om (j = 0 F) B ypaBHEHUETO 33 HEPEKbCHATOCT =
- o - o 0
—oV.E=—
V.j=0oV 8tp



cera ot ypasHeHuero Ha layc

vE="
e
B3UMaMe 65 =
0 P
9 P
at” €
=
ot
p () = p(0) exp (—)
1.8 B}
Baumave Vx or saxona na ®apazeit (V x B = —28)=
. e - L . - B
V x (VxE) - V(V.E)—AE:— X (;)
——
=0
S 0 (o = OF O*E
AE 2 (v B) =0 el 2
ar \V " Hogr T
——
iHOE+#E%§
OKOHYaTEJIHO UMaMe
_ OE O’E
AE = po— e
Hogr T
_ OB 9*B
AB = po— g
PTG Te
TOBa Ca TaKa HApeUYeHHUTE TejerpadHu ypaBHEHUS.
1.9
SaMeCTBaMe IIOCKHUTE BBJHHU OT BHJA:
E(z,t) = Egexpli(kz —wt)],
B(z,t) = Byexpli(kz —wt)],

, OE = 0’E
AE = — —
Koot +ue ot?
= 0B 9°B
AB = — —
ST
=
EO:L’ EOZ EOw
—k?| Eo, |expli(kz—wt)] = —powi| Eo, |expli(kz—wt)]—pew® | Eo, |expli(kz —wt)]
EOz EOz EOz
BO:I: BOm BOm
—k?| Bo, |expli(kz—wt)] = —powi| Bo, |expli(kz—wt)] —pew? | Boy |expli(kz— wt)]
BOZ BOZ BOZ
=

CJie] KOpeHyBaHe TTOJIy1aBaMe:
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K'bJIETO:

_|_

ujl(
2

S(k) = \/”2 1+(

gl

)

gla

N—
|

Pl

E(z,t) = Epexp[-S(k)z]expli (R (k) z — wt)],
B(z,t) = Boexp[-S(k)2z]expli (R (k)z —wt)].

Toecr B meranure ce Pa3lIpoCTpaHdBaT BbJIHU, KOUTO 3aTUXBAaT HABJIM3aMKKM B MeTaja. 3a njaeaaHn MeTaJau nMaMe o —
o0 = 3a TAX C.TIOHT B KOI/ITO HpOHI/IKBaT MAarrHUTHHUTE M €JIEKTPHUYIHHUTE IIOJIETA € HYJIa.

Bsumame V.E =0u V.B =0 =

OF, n OE, n oF,
ox dy 0z
~

= ikFEg,exp[i(kz —wt)] =0,

—0 -0
0B, 0B, 0B,
: — ikBo, kz —wt)] =0
8x+5y+8z ikBy, exp [i (kz — wt)] =
e e
=0 -0
=
EOz Oa
By, 0
cera B3UMAaMe APyruTe nBe ypasHeHusa Ha Makcyen =
e, e e,
VxE = 2 a% L | = —ikEyyexp[i (kz — wt)] e, + ikEog exp [i (kz — wt)] e, + Oe,
E, E, 0
0B
5 = iwBog exp [i (kz — wt)] eg + iwBoy exp [i (kz — wt)] e, + Oe,
=
—kEoy = wBOI
kEOm = wBOy

KOHUTO paBeHCTBa MOZKEM [da 3alluIeM C €IHO BeKTOpHO paBeHCTBO OT BHUIA:
.k .
BOZ*(GZXEO),
w

IIOHEeXKe BbJHOBHAT BEKTOP € KOMIVIEKCEH TO €JIEKTPHUYIHOTO II0JIe € OTMECTEHO II0 (ba3a CIIPAMO MAarHHTHOTO IIOJIE

k = koexp (—i¢),
BO = BO eXp(—i5B) 5
E() = EO exp (—253) .
= -
Byexp (—idp) = MEO exp (—idg)
w
=d0p—0g=2¢

11



