B BHBISDEFIt — photon —
B.1 BEBZOIXRILF—
BREGOEIANF— WX, BRHESEICELD,
W= 8% /V(\E(r,m2 + |H(r,t)|?)dr (B.1)
Thzohd. 2o (A16) & (A17) ZRALTZALF -kt HTZ. £3, EHOZXLY DS,

/|E(r,t)\2dr:/ B (r,1) - B(r,t)dr
1% \%
Amc?
S e

kK" n.m’

. {qz/n/e_i(k'-’"_“k’t) _ qk/n/ei(k/.r—wk/t)} . {qknei(k-r—wkt) . qzne_i(k'r_wkt)}dr

Amc? /
= k/k(sk/ /1 Ek )
Z Vo Jy n n

k.k"\n,n’
. / . . ’ .
. {qz/nlqknez(kfk ).refz(wkfwk/)t + qk,n/q;:mefz(kfk )-rez(wkfwk/)t
i(k+k' )7, —i(wk+w )t * x —i(k+k')r i(wktwy )t
— Qhy Qo BV TN e g =il )T it )ty g
= E 47T02]€/k‘(€krn/ . 5k'17)
kK n.m’

. {q;;/n/ane_i(wk_wk,)ték,k/ + qk/n/qznei(wk_wk,)t(sk,k/

. qk’n’qkneiz(wk+wk/)ték,—k/ - q;::’n/q;:meZ(Wkerk,)tdk,—k’}

= Z 47T02k2(qzn%n + anqzn - Q—anknf?iw’“t - qiknq;‘;ne”“’”) (B.2)
k,n

L 753 "10%)
5D T 3 L¥ —DFET S RERIC LT,
/ |H (r,t)|*dr :/ H*(r,t)- H(r,t)dr
1% 1%

47 c?
= Z 1% /V(k/ X €kry) - (kX €kp)

kK n,n’

. {qzln/e—i(k/.r—wk/t) _ qk,n/ei(k/.r—wk/t)} . {qknei(k~r—wkt) _ q’:ne—i(k~r—wkt)}d,r,

47 c?
Z 1% /V(k/ X €kryy) - (kX €kp)

kK" ,n.m’
. {q;;/n/qknei(k—k/)~re—i(wk—wk/)t + qk/n/q’:ne—i(k_k’).rei(wk—wk/)t
. ’ . . ’ -
_ qk"r/’qknez(kJrk )<T€71(wk+wk/)t _ qzln/q’:nefz(kJrk )-rez(warwk./)t}d,’,
= E 471'02(]{7/ X Ek:/n’) . (k: X Ekn)
k.k"n,n’

Aoy Qe TG s+ Gy @y €T S
_ qk:’n’ane_l(wk—i_wk/)ték,fk/ _ q;‘;,n/qznez(wk-&-wk/)t(sk,ik/}

Z 47r02k2(q7;7,qm, + anq;@n + qfankne_mkt + qiknqzne%“kt) (B.3)
k,n

*165) (Ek/”?/ 'Ekn) Bn=ndt&l, Z5THRVWEZ0TDHS.
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¥ 73.%7166)
Lo T, Mzrl¥—%ELAabE3L,

W= Z C2k2(qankn + anq;;n)
k,n

= Z wk2 (q;::r,qkn + qknq;::n) (B4)
k.

ERRb.

B.2 SRMREIF & OFMMY
MFBTD 2 gy & g, 1RO T, FEB Qry & Py ZHAL L5710

Qry = Ghn + iy (B.5)
iPk:n = Wk (Qk:'q - qzn) (B6)
Zh oo,
Gy = (WkQry + 1 Pry) /2wi, (B.7)
q;zn = (kakn — iPkn)/ka (B.S)

TH5. LdoT,

Py + wiQigy + 1wk (QienPrn — PenQien)

q;::nqkn = 4w 2
k
. B2+ wPQR, — iwr(QurnPry — PrnQun)
anan - 4w 2
k
ERBIPD, X
Ghen@hn + Qhney = 55 (Pry + @i’ Qi) (B.9)
k

TH5%. L7hoT, BRBOIANLF—,

1
k.n
rET 5.
X, BAHREI TONI N =7 Y BRI ELFA—TH 2™ . oF b, k¥t THEESNE 12D
BHIGD, BEEREE w, D2 120 1 RICHHFHRE FISHIG L TWE DI TH .

166) (k' X egrys) - (kX epy) k=K' & k=—K OOUFHOHETH, n/ =n QL ELMEE LAV, LEL, MEOHE, k2, BE
DIGE —k2 1272 5.

F167) WERTIIFEI L BETHNIA—XIZ 20, ELEHTIEQ & P T, RIEDATXA—XIF 2.

*168)

p=+mP, z= %
EWVSBREERL TEREZITO L, )
H (P? +w3Q?) = g— + %mwQaﬁQ

b,

90



B.3 EBHZDEFIL
(BAO) IFFAZHHYBRANAIN =T 0 THE. DX, ThERAHELLIS. 2L, Quy & Pk, DIHER
[anaPkn} = Qk:npk:n - Pankn =ih (B].].)

FEATAUS E\VW109)
Py % Qrey BEBERTH 25, Tk | DOBIIELT a, TRIL, ZOEMH Quyy B Py 1SHIET

BEERBILITS. Thbb,
o
i Qin = \[ =5 (@ + afy) (B.12)

iPrn = \| =" (anny — aj,,) (B.13)

CERT L. ToE, BRI

h * *
[Qkns Pren) = ?i{(akn + gy ) (@kn) — Ay
- (a’kﬁ - a’lt:n)(a’kﬁ + a;;n)}

= ;(a,’;nakn — Qg Q) = ih

(B.14)
b,
Ay Oy — Ay Olery = 1 (B.15)
ICEEHZ N5,
IhEffs e, BRBONINLV =72, (B.10) &b,
1
H= §(Pk2n +wlQg,)
k.
h(.d * *
=D A (kg — ajy)® + (aky + ai,)°}
k.
heoy, . .
= Z T(akﬁakn + aknakn)
k.
. 1
= h/wk (aknakn + 2> (B].G)

ko

o1

3. TRTHAREI FONI L =7 e 2 HULERD D OMRFE L.

Uy Ok ZEGEHEFTH D, BB n(>0) ZEAMEL LTHD. LD -T, ky TIHESN 2B OEH 4
NF—1E (npy +1/2)wy, THS. Tz, Ay & Qon BENZNERB L CHEHRERE T TH D, kn OEBISEHE
B2 ng,) tHOL X,

Aoy |[Tkn) = N/ Mk + 1|1k + 1) (B.17)
ke |[Tkn) = /Mg [Tk — 1) (B.18)

YWHOERE TS, Thkbb, gy 1 kn THESINZREDIHF (photon) Z 1 HER S E2BE 25, ax,
FEAHER 2022 OMEFTHELLEERIDLILEHNTES.

*169) = fiF, Py = —ithd/0Qpy &3 % Z iTfiz s,

91



IS, OO DEREREETFEZ 00> T, X7 MULRT VT vL A(r,t), B E(r.t), B85 H(r t) &&
ERLTBIZS. (B.7), (B8), (B.12), (B.13) &b,

H Wh aknv qkn \/ akn

DEFEMBH B Z 2, (A11), (A.15), (A.16), (A.17) 25,

4dmc? h i(k-r—wit) x  —i(kr—wit)
A(r,t) = v ZEk” Yoor (akne + ag,e ) (B.19)
k.n
4mc? h . .
E(r,t) =i/ Zf j{:kekn,/éar—(akne“k**Wk”«—a;ne*“k**wk”> (B.20)
k.n k
4mc? h . )
H(r,t) =i/ 7;/0 Z k x epny/ Yor (aknel(k"’*“”“t) - azne*’(k**”"’t)) (B.21)
k,n
L%,

ChzeRsy, BHCHEBHHEMHREE TS 1LETOA-oT0S. ZHUTKD, HFHIEENDIHA
DT ZRTIENBERZERT 22N TES. X, ADEMR — 2 OB T ICEMBEOESMMERAL T,
—eE OEEINI NV =T UMb 2 Y, kn DT nlD - 7REEY n £ 1 EITR - 7 IKRE © DRICITHIE SR
BEL, KT 1IEERA D EENTD T 5. BEWGOKEHERX (A.6) 1%, BRSO 1y L LToMEZET
R THo7DiTi L, Z 2 THHEEFCERERERE T TREIN TV INAIE, BRED ThiF) LT
DMEERLTVS.

B.4 {UtBSD DOREE

BHEM 2R T 2B, (VHEDZ (k-r—wt) T30, (wt—k-r) ET2MBBERD L. TWEDIT, 2771
WHEDe o REDIE €, cos(kz —wt) ERILLTD g, sin(wt — kz) ERILLTH, REOFAZ T 5B IIFHIEHE
CTH5. LarL, MEEEEART 2B, ZORBOEVOHOREET. b ro LHIHIWTAZ DD
B3,

€y co8(kz — wt) + €5 cos(kz — wt + 7/2) & €y cos(wt — kz) + &5 cos(wt — kz + m/2)

YT, e DN E B S +7/2 2DIZ™0) | WA D OREZFGRLTLESDTHS. ZHEFESI VWS
BROMPEZ D7D, (AT)ITE-T
Ag(r,t) = Age'@t=km) (B.22)

Y LTAS. R, <AL (B.19) 175, Lzd->T, (B.20) & (B21) 3R TH3. ZHUIEZ TAHAIUR

WEDEIT, dbdr (A12) THEERLADEIHICKR>TVWEDT, TZTq¥ q¢* o L XITAIURZ T
LEzE, 2XALRCHR->TLEI S TH 5.
EHHDMMHRELEH > THNRY FLRT V¥ v LOKG (B.19) I3ED 572003,

IR T ak, ICIIRERZ L e 230 &, ARRHERET of, CIIRFRZL e 2304

PVWIHHIIEBLTEBARETHAS. I, HIREE FE L BREBETIETOZAI LT — o BBETRIC
Ezoh, AFEEFDEHL L ZZBEFERDPD w DIXINLF—%H 5o THFRMHINBZ Z 2IZHELTWS
INEWOMHAEDEICLTLES E, BRALARILICK->TLES.

F170) BT T L, 7 RODIES T ei™/2 Bt B 2 LITHY T 3.
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