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U (1,x)% =(—1,x)=U" (t,x) =" =UA"U," with U, =n.4'%°, UU; =—1
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B FORE LR CBERAL DT, ¢(nLx)= fdpgo(p)exp(—iEt-i—sz) (2L T

% (p)?%' =o(—p)=U,p" (p)| with U,U; =—1, n=—1

Thb, 2T, o(—p)=Upp (p) o Ty KT + SR T-O I - ARIREL TACH LT

%,d" (p)2,' =" (—p)=n"a"" (p), 2,"" (p)2," =™ (—p) =} ™" (p) (A=12)

W[ W[

ny n;

ET5H, 22T, WEBZER (a=1,2,3.4) [ZIXEFLARVWOTU, =1,
T4V ABRKXOBROIRSEL

o(—p)=Uyp' (p) RO THHMEHOTHRTHSD (x,p IBWELE T TEB RIC KA

=1

<~

z SN A 1
UTSOO)* (P):UT |p| A= l‘z). . 2 |p| 7 with Z = x pl —sz
1o 3
|E|—|—m |E|—|—m |P|+P
ioc’Z" 0 1 1 p —ip’
=0l ey withio®Z = [—1 0] p —ip |x = [pl+ P
|E[+m 1P|+ p 1
p—ip’ p—ip’ _p—ip
\p|+ P’ \p|—- P’ \p|+ P’
-1 1 1
=, e x*<:>(p(l)<—p>:y 1.2 =Y 1.2
|p| V4 lp3 |p| Y4 lp3 |P| P lp3
|E|—|— |p|-|—p |E|—|— |p|—p |E|—|— |P| p
-1 1
) ey 4
=U,0" (p)=-n¢" (—p)
2 ic’> 0 z A
U (p)=U;|  |p| .|=n o[l | withZ=y| [p[+p’
— 0 io 2
|E[+m |E|+m 1
o’ 7" nl— p +ip’ 1
o . . 2k 3 * 1 .2 *
=1,| |p| 27 with ioc”Z" = [_1 O] |p|+p y =|p —l—lp3 y
[E]+m I |pl+p
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E—E
CP T X%
PR 1

|
p1+ip2
— ||+ P’ |
| B pl + .2
__|nl e d?or)= ' |
i poo| T p i
:>UTSO< )*<p): . |p|‘|‘p3 — |p| 11 =X |P|+p3
1. (-p) |E|+m _|P - : |
p . 3
UTSDB)* _ |p| | P |E|+m p +ip’
- , |p|+ P’
o iaz pl+p
7 0 o ;
|| 0 i |E|+mZ* with Z 1
__ 1P | :
B |E|+Miazz* Z X |p1—|—ZP2
o with io?Z* —[ 0 1 1 p|+p3
e l .
_ 0] p—ip |¥ = |P—’1’§
~nl o ip |+ P’ e
| o+ # _1
=1, - - |Pl_i1’2
o o |E + P|_p3
|p|+f;3 o (-p)=» " kil s
1 i Hm| PP
= Upp™" ) |
P ) (P):_T] (3) |p|_p3 1 1
,gp (_p) 1 _|p —ipz y
pl+p’
U (4)« Hi |
" (p)=U, |E||I-|,—|m o’ ) 1
|p| 0 o’ |E|+m MmZ:y_ﬂ_mz
[ z P+ P’
o with io?Z* :[ 0 1= pl +ip2 |
o 0] pl+p |y =|p 1
7| 1 : |p el
|E[+m P +ip’ "
=1, ||+ P’ |W| |
1 p el E|+ Pt
v o p)x | |A_W3 |p| 11
ip p |E|+m‘p+ip2
|p|+ P’ |
+p 1 : .
P +ip 1 x
p|- P e
\p|+ P’

]
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U™ (p)=—1.6" (—=p). U™ ()= 1.6 (=), U™ (p) = =16 (=p),Us“" (p) = 1,0 (— p)
= U1 (p) = (—p) with 9" = (=7, —n )| for [, [ =1

T4 5V OBEOEHERER

ZZT

- %é[“’m (p)a” (p)exp(~ipx)+ " (—p) b (p)exp(ipx)] (xp = Er - px)
IhzfioT, R Z L. - -
U (1,x)% = (1, x)

— f@ i[gpm (p) aV (p)exp (—iE (—1)+ ipx) + M (—p)b(k)T (p)exp (iE (—1)— z'px)}

(o) 2 %
= —;’Z E [gow (—p)a(A) (—p)exp(iEt—ipx)—i—go(A+2> (p)me (—p)exp(—iEt—l—ipx)}
- A=1
2 2
g™ (—p) _ 77(TA)a(A)T (p), pMt (—p) _ n;(k)b(m (p) ()\ —1, 2) = n(TM _ n}(A) -1

=" U (p) =" (=p) with 0" = (=i —noms) <= o | =1

o0 d 2 E3 % % . .
= f @ Z[nm UTgo(A) (p)n(TA) (1t (p)exp(zEt—sz)—i—n(Hz) UTgp(A+2> (—p)n;wb(A>T (p)exp(—iEt +lpx)}

p)a™ (p)exp(ipx) + ™" (—=p)b™" (p)exp (—ipx)}

N A e
f 25 21¢
(N 2z

= a™ =gV o gV = oW

=/ %g[w(”* (p)a™" (p)exp(ipx)+ ¢ (—p)b™ (p)exp(—ipx)|

TRINDITIE, 77( » n(T) —7}9+2)*7];()\):I€ (A=L2) R BEIT72 D,

Dy =00 =0 = p i = ke = (=l -0l ) (n, = 1:HRE)

—iny =y == = = k=) = = =g

(0= ) = (o=t ) & ==y

SN
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d"(—p)=n,a"(p),  a®(=p)=—n,d”" (p), B (=p)=u,b" (p), B (~p)=—nb" (p)
G (—p)= U " (p), o (—p) = U0 (p),0" (=) = = U0V (p), " (=) = 02U ™" (p)

o T, BEREISCERIE,
d 2 Ed * . E * .
)(—t,x) ~ fﬁz[ng) UTSO()\> (p)n(TA)a(A)T (p) exp(sz)—i—ni,“” UT¢(A+2) (—p)n;wb(m (p)exp(—lpx)]
A=1

d 2 % N . * N .
=rUy [ S5 (p)a™ (p)exp(ipx) + 7 (=p) " (p) exp(~ipw)
A=l

r V=Ur""ur!

=rU " (t,x) =-—nU " (t,x) = —nTUT”yOT [@/JT (t, x) ’yo] = - nT’yOUT@D(t,x)

T

Px) = 6 (—t,x)7" = " (6, x) U}

2785,

%) (6,x) %" =) (—t,x)= —nTVOUTw(t,x)T, U (8, x V0 = (—t,x)=—np" (6,x)UL°

B DIEFF
HAEFONEF~DREE LT, BARICRFOREZE 25 ¢

Amp(t=—oc0o—t=00)~b'(q')a" (p')b(q)a(p)

Z OENE (Amplitude) 13,
KLt (p)+ SR T () — Kif(p') + BRI T (¢)
DHELZR L TS, ZORICZKRMZHIZ L THkD 5 &, T A2 LT
Rt (—p') + BRL T (—q") — Bt (— p) + BORLF(—q)
DEITHENE Z DT T TH D, T OBRELIHIET D IR,
Amp(1 =00 —1=—00)~a'(~p)b' (~q)a(-p')b(~¢)
Thb, &£ZAT, KRRERIZH LT
Wit 2a(p)2t;' =npa’ (—p), BORLT : 2,:b(p) 2" =m;b" (—p)
DEBETHDT
%, Amp(t =00 — t =—00)?%,' ~2,b" (¢')a’ (p')b(q)a(p)?;'
= n;b(—q')ma(—p)n:b" (—q)nea’ (—p)
=b(~q')a(-p')b' (~q)a' (-p)
272 %, FEEEOWRE LI, BN R D, 6o T, KR TIE,

@i 1 DT 2T 5
B2 [FIRFICAT O LB DH D, DFED

(RIEH@REXRFEFHHEFH]
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U Amp(t =00 — 1 =—00)%,' ~U bT(q')aT(p’)b(q)a(p)%;l
JIE - 2 302

= (%a(p)2.")(7,0(q) 2%, ) (20" ()2 ) (2,0 (¢) 2,
ThoD,

Mo T, xFRTIE, AV 1/ 2D5BEIZ

T 3
A (6,x)% = —07°U(6,x) , % (6, x)0," = -’ (6,x) UL

72DT, BIZIX, ABT—E&TIE: - -

gL 3

2, () (3)+ Uy (W ()% = 203 (3) 2 Wiy, () 2 2,03 (x) 2, 2,0, (x) 22,
—mfﬂﬂgazyrkmw%1@ﬂU%ﬂ?~—m¢U¢Mhﬂ1Wﬂmﬁ0xﬂﬁﬁf

= U (02) (U, )22 (U7 o () (1) (U )7 (U )y (1)

=y (6 (1) (030 (1) = 6 (1)1 0 1<r %)+ (1,%)7% (1)

= [0 1)y (1) 4 (1) 020)] = 1 e () (e ()]
DF D REEEITD o TIRFR R IX =L I — MEERBE TH D (A0 7 —BLSMNIEBI TR YY),

F=H : NF - RAEIFREE (CEH)
AE>O

i« ORI~ O VIR A 1
kit : a(p), a'(p), BORIF: b(p), b'(p)
DANEZIZ LD

a“ (p) = %Ca(p) %é = 77cb<P)a b (P) = %cbf (p) %é = ncaT (p)
a“ (p)="2.a" (p)o. =nb' (p), b (p)=2D(p)2%. =nia(p)

¢ (x) = f P[ p)exp(—ipx)+b' (p)exp (ipx)fer
f p)exp(—ipx)+nca’ (p)exp (ipx)| = nee’ (x)
IR
¢ (x)=2cp(x) 2% =nc¢’ (x). ¢° (x) = %" (x) 7 =nco(x)
Th D,

FERE/N) T4
KA FORi D 2 KR

(RIEH@REXRFEFHHEFH]
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PR R R 21T 5 &
d ) )
F)=Uc|F)= [ S/ (P)Ua' (p)b' (~p)|0)

= [ 2L 1 (p)Uca' (DU U (-p)UU|0) = [ p(p)Ucal (p)USUD (~p)UC'|0)

T2 i <ncaf<—p>>|o>”c=2‘1f () () ()0

-0 2F
00 ()b (-p)]=0
-/ dZE o) = [T e (o) (-p)l)
= [ s (- p)a’ (p)b' (-p)0)
72DT,
)= [ S8 1 ()a' (p)0' (-p)]0) & [5)= [ 521 (~p)a' (p)0' (~p)l0)
C’T‘>: > S D%E
RV =Uc[F)=+F) if f(p)=f(-p) =C=+1
>: cF¥>= :¥> ff(p)=—f(-p)=C=-1
(272 %,

AEY1 (F)
RIF-DARL « HBHFE IR« SR A AU L VR FICRD DT

a" (p)=u. a" (p)2:' =n.a" (p).al (p) =% a,(p)%:' =nca,(p)<=n| =1

A ()= 2, ()2~ [ 2, (p)exp(ipr) +al (p)explipe)ec! = e, (3

A ()= 2, ()2 =, (3)

ERMEEEA
ERABLET. 7 — UHEER TR S, AL 0 DHIcs LT

(0, +ed,) o (x) =i(6" (x)0"6(x) ~(8"6 (x))6(x)) 4, (x) = I, ()
THEF bR TVS, Zhic, KT - RN TERET 5 &
Ul ()2} = 21, (8' (x)0"0(x) — (076" (x))6 (x)) 4, () !
= i((nee (x))0" (1" (x)) = (9" nee (x)) (ned () md 4, (x) = | =1
= int (¢(x)0"" (x)—(0"6(x))¢" (x)) 4, (x) = =in! (&' (x)0"6 (x) —(8"¢' (x)) #(x)) 4, (x)
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=—nel,

nt

(x) (22T 4, (x)DnAnie L)

oT, b L, ZOBHMEIEADPKLT « RAFERTARETHL LT DL,

%Clint ()C) %Z' = _nglint (x> = Iim (x> = 7’]3 - _1

2725, DFED ., KT ORT « Kb 28N T 41 3—11272 5,

AE>1/2
T4y FBRXATOHF - REFREE
T AT I RS E - - .

(iaﬂy”’ — m)aﬂ (0B (x) = <i8/;y”’ — m) Y (x) =0

X - —
— w(x)(—iaﬂwo —fyom) = (x)(—i0 " —m)*yo =0

= m(—i@jw” — m) = OTfi{/E

Unitary 851 ) T 4
= UC<—18M7 —m)UC U.

"0 DA

V()
W (x)

mr :0(@(1'8”” —m)@b(x):O

=(i0, (~UA""U:")=m)U

g

= (0, (~-UA""U )= m)U,

EHER LT

V' =—UAN"U:" &Y° (x) =Uc mr = <i8/17“ B m) v (x) =0

2725, e, RRLTFOT 47y 7 TEAE WS, FHREETRD T

V' =UA"U with Up =0 4", U =0y

Z T,

V57" Ys = YsUr Y Ur 'vs = v Y'Y v’y = 4" =-U~""U¢" and U, =1 v,U,

DD, > T,
I 0) . 0 I
I 0

0 o

i

-o 0

0

"y:

Y = ] with v"y* = —~'4" (i: not summed) =1

0 —I 7’-}/5:

. 2
io 0

'r/A'J ny =1, "7% ‘2 =1 0 I
n, L=,
’ 0 io’

Ue =nvUr =, (ny'y) = I o

0 io?
ioc? 0

=,

~ 0 io?
Uc1 = -1,

2

) =Ul, Ul =-U, (@T%“, n, :—1)
1o
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w(x)= [ dpe(p)exp(~ipx) = v (x) = U,

iy goc(p):UcmT“C“Z?)éo

T A 1
Iy t |p| 0 0 - _ )
m
1 1.2
el s DI I N LA
=1, |E|—|—m with ioc™Z" = 1 0 |p|—lp X = |P|+P X
io’Z" pl+p ~1
=~ o |22 i |2
TIE+ ol P |q+m|“‘f TTE+ oI+
—1 1
= x e (—p)= =
" p—ip’ o=y p —ip’ P
\p|+ P’ \p|- P’ \p|+ P’
—1 1 p——p 1
() _ )
=Uc" (p) =—n¢" (—p)
T Z* pl_l-pz
@ _ t |1’| A0 0 o’ - N 3
U (p) =U.||Z", |E|+mz][o =l |p| . withZ=y| |p|+p
|E|+m 1
|P| 2 1 _pl+ip2 1
=1, |E|—|—m withz'O'zZ*:[_1 0] |p|—|—p3 yio=|p' +ip’ |y
io*Z \p|+ P’
| 1 1
|p| 1 .2 1 .2 |p| 1 .2
Bem| L0 [Bm| L Blem| L0
! 1 1 1
p1+lp2 _pl-l—ipz pl+lp2
|p|+ P’ pl-p" ] |p|+ P’

F—E

T4y ARROBOESED
o (p)=Ucp(p) ZROTMEFHDTHSATHS (x,y TBISCE 7 CEBRIC(EAF)

(RIEH@REXRFEFHHEFH]

CP TxFE I

z/J(x)r = fdecmT exp(—ipx)
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T |p| 1
(3) T: |p| Tz’r 1 0 — 0 l'0.2 _E ith Z = 1 .2
U (p) =U, Eam? ]L) » | o |E|[+m | wit x p—+m3
-7 lp|+p
—io*Z 0 1 1 Pl—ipz
=1,| |p| ., with io?Z" = 3 p —ip’|x = |p|—|—p3 x"
io 1 O 3
[E]+m |pl+p -1
_p—ip p—ip’ _p-ip’
\p|+ P’ \p|-p° \p|+ P’
1 | 1
=, 1 .2 x*<:>g0(1>(—p):y 1.2 =y 1 .2
|p| _p—iwp |p| P —Ip |p| _p—iwp
\p|+ P’ \p|- P’ \p|+ P’
|E|+ | |E|+m |E|+ |
pP——p
T
=U.0" (p) =n.¢" (-p)
T |p| . p —ip’
oyl 7] L N R = e N 3
Uep”(p) =U; R M. |E[+m | withZ=y| [p|+p
7 1
—io’Z 0 1 P+ 1
=7, |p| o with io*Z* :[_1 O] |p|—|—p3 Y=\ p +ip* |y
|E|+m |p|+ P’
1 |
_pl-l-lpz _pl-l—ipz pl-l-ipz
~ pler |p|- P’ _ |p|+ P’
=, NV (—p)=x . =x .
el | 1l el
Elm| £ Elm| £ Elem 0
1P|+ p Pl-p")| P+ p
T
=U.0" (p) =-n.0" (—p)
U (p) =—n.0" (=p), Uet® (p) =" (~p)
C ¥ H C ol
T T
U™ (p) =n.6" (=p), U™ (p) =-n¢" (~p)
(ZZDHRKAT, po—pl Lk | 1T RCa=F) BB THEZLND)
INHDORANPEFETHILZ LT oy 7 THL o -
T
Uop” (p) =-n.0" (=p) =™ (=p)=7"¢" (p), & (=p)=—"¢" (p)
0 ) r 0 (4) 0 (2) ol 0 (4)
Ucr’e™ (—p) =-n, (=" (p))=Uc|(v¢” (=p)) 2 ] =1,7"¢" (p)
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T

(@)t ( ot " 0

= UA" ¢ (=p)7""| =17 (p)= U |07 (=p)7"| =17 (p)

07 0T

= U (=p)=n7"¢" (p) = Ucd™ (=p)=n,7"¢" (p)

0f___ 0
7t=y

= (=p)UL =W (p)7" = & (=p)UL =00 (p)y

T

0

e (=p)UL=n;¢" (p)= U (—p)=n;¢" (p)

Y

) )
= (p) = U7 (—p)=¢"(p) —n. Ul (—p)

T

= Uoo® (p) =—n,0% (—p)— bl kA L &

T

U.o”(p) =n.¢" (—p) =" (=p)=—"¢" (p), ¢" (~p)=7"¢" (p)
_ nyogp(4) <__p)T —. (’7090(2> (p)) = (¢(2) — §0<4), n, — —7, at the previouse case)
= UG (p) =m0 (—p)— DB BREFRR E 5

PSS, ENENEFETHLZ ERDND, F2. —KRIC

p) =B(=p)|=A(p) =U;'B(~p)= 4(p)=B(-p)UL"

= A'(p)y" = B' (=p)(-Uc')= 4" (p)=—B"(-p)U"

= A(p) = —VOTUCBTT (—p) = A4 (p) = —fyOUCBTT (—p)
= A(p)=—(-Ucr")B" (~p)=U.|B'(~p)?"| =U.B(~p) =|4(p)=U.B(-p)
TH D,

F45 v BOKT - RATRE
KT+ BORL T OO TR T

it aV (p), o' (p), BKIF : 6 (p), bV (p) (A=1,2)
DANEER %

#.a (p)a' =06 (p), 2N (p)a' =nMa™ (p)

hEHS T, kit - }iﬁ%}iizs%ﬁ“ﬂ

U (x) 2% ~ f Z[cp p)% exp(sz)—i—gp( +2)(—p)%cb(m’(p)%glexp(—ipx)}

kf EZPP Iﬁexp(uvﬂ4-w“*”(—P)nﬁ”a“”(p)expﬂ—¥“ﬂ
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(" (p)uB" (p)+ & ()0l (p))exp(ipx)

+( (~p)na" (p)+ & (=p)nlPa®" (p))exp(ipx)

(
[—H*U R (—p)T]n“)b(l> (p)+ [U*U o (—p)T]n(z)b(2> ( p)] exp (ipx)
Ve c e c

2E _ r _
+[—n§Uc<p<l)(p) na (p)+ U0 (p) ]né<2>a<2” (p)]eXp(—lPX)

0l (=p) 8" (p)+ 1" (—p) b (P)]exp(iPX)

T

0 C 2E —_
*[‘”é%“ (p) " (p)+ 0”6 (p) o <p>]eXp<—ipx>

hds, () TEFLEDIE, ol =g ==V =P =n. T %

_— * —_—
- ncn'y C T T

2E[
+

T

—_—7T
o™ (=p) b (p)exp(ipx) + ¢ (p) @' (p)exp(—ipx)

—T

= —77c77;7Uc (0 (x>

a7 (9P
——nnU. [
Net, cf 2 ;
(2725, Wo T v
7. (p)ac' =0 (p), %™ (p)2c' =n/Ma" (p) with (e =l = —nl =l = )
0 io’

o’ 0

—T

Wb (x) 2% =—nenUcb(x) (8, n, =-1), U =077 =, [ Y =UAN"U!

i

(272 %,
M : CPTZEH#
ANT— (AE0)
P 2,6 (x) 2, = 6(t.—x) = 0,0(t.x). 2,0 ()2, = 6 (t.—x) = ' (1.)
T 2,007 = 6(~t,x)= 06" (6.%), %" (x) %" = ¢ (~,x) =m0 (1)

C: %C¢<x>%2 = Ucff (x)a %c(ﬂ (x)ﬁg =10 (x)
(RIS @EBERXFEETNMESZH]
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N7 g — (A1)

P: 2%, A(x)%,' = A(t,—x)=—n,A(t,x),%,4,(x) %, = 4, (t,—x)=1,4,(t.x) (n, ==1)
T:2%Ax)% " = A(—t,x)=—n,A(t,x), %A, (x) % = A, (—t,x)=n,4,(t,x) (n, =+1)
C: 2, (4 =14, ) (e =1
Tz IFy (A1, 2)
P: %T@/J(x) = (t,—x):np7°¢(t,x),%TW)%;lz@b(t,—x):n;wT(t,x)
T
T:2u(x)% =y (—t,x)=—n U ¥(t,x) , %90(x2, =9(—t,x)=—np¢" (6,x)UH°
T Y =Ury"TU7!
= v(tx)= -0 0 (~LxpU, | = (LU
ot _r UF=—u; 0 —_— 0 T
=y Ur(—t,x) = —ny" (U )¢ (—t,x) =ny'Uptp(—t,x)
= 0 (1,x) = [~UI W (~1,x)| =~ [UiA 0 (~1,x)]
n"“:UiﬂTU;l_ s [0t (. TU;iUT_ s T( N0 e T F 0
= - [UN(-nx)] = e (< x)(<UT ) = (< x) Uy
. 2
with Uy =n. %'y’ =7, ["’O (@, =1). U =—UF =U,. 12U
1o
—
C: o) (x)2u:' =—nnUcth(x) (JET%L’, Ne :—1)
R T
= v (v = (ot (07 o = (=0 e (v (1)) ) 2
T
=0 Uy (x)") 2" = =m0 (x)7" UL
=—nen, " (x)7" Uy =nen " (x)Uc 'y =nen o (x) U
. 2
with U, =1, 77"’ Im[.oz ZZ ] V' =-UAN"U!, U =UE, Ul =-U, (&%
1o

Ry HF— (A1) ZWEBEBHETHDHIEEEHIZELTESE - - -

—9A A =V A DA

=0,4,—0,4, =V'(-A')+V/ (-4 ) =—(VA =V A )= —¢,, (Vx A)

H' == Fy == e (V) | =S, (V)
:%265,(VXA)i:(VxA)i:> F,=—¢,H =F’

P: E'(t,—x)=—(-V')n, 4’ (t.x)—0,(-n,4 (t.x)) = —n,E' (t.x)
H (1,-x) = (Vx A=) = (=) (=, 4(t,))| =n,H' (t,x)

T: E'(—t,x)=—V' (nTAO (t,x))—( 0 )< nA (1, x)) nE'(t,x)

H' (—t,x)=(VxA(—t, )) (Vx< (tx)))l:—nTH’(tx)
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C: U E (x) 2 = V' U A (x) 2 — 0,5 A (x) 2 =1, E'(x) (ne =—1)
UH (x)% =(VxuA(x) %) =(Vx(~,A(t,x))) =0.H (1,x)
U bz RWT, BRSO BN OB 2~ TH D,
1) ¢'(x)o(x)
P: 2,0 (1,x)0(t,x)%," =n,0" (t,—x)n,0(t,—x)=¢" (t,—x)P(t,—x)=> P =+
T: %6 (1x)0(6x)% " = 0y ()0 (—t,x) = 6 (—1,x)d(—1,x) = T = +
C: %.(x)¢" (x)%: =ncd' (x)meo(x)=C=+

2) ¢'(x)0,0(x)=0¢"(x)0,6(x)—0, (¢ (x))(x) AFTIE, a=(,-1,-1,-1)

P: 2,6 (,x)0,0(t.x)2%," =n,6' (t.—x)e,0, (1,6 (t.—x)) (u:not summed)
=¢c,¢' (t,—x)0,¢(t,—x)=> P =

T 2,0 (6x)00(0x)%" = o' (%), )W;s %)) (4: not summed)
— 6! (-t X) 0 x) = T =

C: :6(x),0' (¥)2:" = (e (+)) ), (e (+)) = - (5 96! (1) C=-

3) 0,0"(x)-0,6(x) CAFTIE, g=1,-1,-1,-1))

P: 2,0,0"(t,x)-0,0(t,x) %;IL =¢,0,0" (t.—x)-€,0,(o(t, —x))L (1, v : not summed )
=¢c,,0,n,0" (t,x)-(‘a,,n;‘;ﬁ(t,x)‘i =¢c,e,0,0"(t,x)-0,0(t, )‘ =P=c¢.g,

W S )
T: 20,9 (z,x).ayqﬁ(t,x)%;l‘i = ¢,0,¢' (_t,x)-sué?ugzﬁ(—t,x)‘ii (w2 not summed)
)-(—Qﬂﬁgb(t,x))‘:e e, 0,0 (t,x)-0,0(t, x)‘ =T=+¢e,

%' =0, (16 (x)9, (neo' (x))|, =0, (x)0,6(x)], = C=+

=¢€,€, (—(9,/77T¢Jr (2, x
C: %CQ“W (t,x)-0,0(t,x

)
)

4) e, F"F" =4 FUF* = 4" (~E')(—e"" H' | = 4" E'H" = 4= 26,E'H" =8EH
P:2%,E(t,x)H (t,x)?%,' = E(t,—x)H (t,—x)=(—n E(t,x)|n H (t,x)=—E(t,x)H (t,x)= P=—1
P P )4 )4
[Ei A Hht
T U E(6x)H (0x)2%" = H(—t,x)E(—t,x) = (—, B (1,%)) (1, E (t,x)) = —H (1, x) E (6, x) = T = —1
C: ?%.E(t,x)H (t,x)%," = (n.E(x))(n.H(t, x)) E(t, ) (t x)=C=+1

5) F, F" =-2F"F"+F'F'=-2EE + (—sikak)(—egka "') =—2EE +26,H"H" = —2(EE — HH )
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P: %,[E(t,x)E(t,x)— H(t,x)H (1,x)|%,' = E(t,—x)E (t,—x)— H (t,—x) H (t,— x)

=(-n,E (t.x))(-n,E (t,x))—n,H (t,x)n,H (t,x)= E(t,x)E (t,x)— H (t,x) H (t,x) = P = +1
T 2, E(1,x) E(t.x)— H (1.x) H(6.0)| %" = E(—tx)E(~t,x)~ H(~t,x)H(—1,x)

= (n,E (t.x))(n,E (t.x))— (—n, H' (tx))( H'(t,x))=E(t,x)E(t,x)— H (t,x)H (t,x)= T = +1
€ 0 E03) () B (00 (002 = (0,5 5 1 0) )

=E(t,x)E(t,x)—H(t,x)H (t,x)= C=+1
6) YI'y

P: 2, (6, x)00 (6, x) 2%, = (t,—x )0 (t,—x) = 0,1 (6, x )y T,y 0 (6, x) = ¥ (t,—x ' T ¥ (1, x)
WP

T: 2,006 000(0x) 2" = 7 (—,x) T (1, x) =

T

(" (2, x)UHO)F(V%;UT@D (7, x)T)

ad

T A" :UTW}ITU?

T

¢T (t, x) WOTU;FUTWOTw (t, x)

— P(t,xn’ (—U)TT (<Uf )y (. x) = (1. x"U, T U (1, x)
C: w DI (x) %" = (e, " ()0 ) (e Vb () )= =4 (1)U TU (]
= (U (U ) = e ()

A) I=1

P 2 TR0 =T W) = TR 1) = TR 1) P = 41
T: % (t,xp(t,x) 2%, ( t,x W (— tx)—M)VOUTUh%(Z,x):¢(t,x)zﬁ(t,x):>T=+1
C: B ()" =TTV () = Do ()= €= 41

B) I=ys
P: 2,0 (t,x s (6,%) 2" = 0 (6, 1y vy (1, X) = = (1, X 5 (1, X) = P=—1
T: 2t x s (6,x) 2% =¢(6,x Uy Uiy’ (8, x) = = (6, x s (6, x) = T = —1
C: 2 (x5 (x) 2 = (ViU (x) = ¥ (st (x) = C = +1
C) I=y, (LN T, g=(1,-1,-1,-1))
P 2,0 (6,x )y, (16,6) 25" = (1,0 (6,0 | T 0 (1,6) = ¥ (16,6007, 7  (6,%) = P=e,

7" :UT’T’NTUZfl

T: %Tw(t,x)y”w(t,x)%;l = w(t,x)'yoUTnyU;fyow (t,x) = w(t,x)yofyﬂUTU;fyow(t,x)
=Y(t,xn" Y (Lx)=>T =¢,

v —U ,;LTU—I

C: (¥ = bW AUM(x) = D), )e(x) = =1
D) I=py (LR T, g=(1,-1,-1,-1))
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P2, (t,x sy, (6, x) 2%, =0 (6, x ) vy, 0 (6, x) = =0 (L, x sy "y, Y 0 (1, x) = P=—¢,

T: 2%,9(6x 5y, (6.x) 2" =3 (6,x U (m,,,)TUm/;(;,x)”?w' (6X N U Ui (6, x)
o

= VR 200 = 10 ) = 2> T =

C: U (e, ()% = (e (157, ) U (x) = S (e vsUe s ()
Uc' 5|0

= (WUt (%) = =0 (e, 750 (x) = ¥ (¥, o (x) = T = +1
E) I=ly,pnl (LR T =1, -1, -1,-1))
P: 2,91, [fy Y ]1/) LX), = (t,x)'yo[’y”,'y”]’yov,/;(t,x):>P:sus,/

T: %Tw(t,x)[y .Y ]w(t,x)%; = (t,x)’yOUT [7”’,7”]T quow(t,x)

V' =Ur"Ur!

()7°U: [1 7] U = =10, [y" 47Ul = =]
—w(t X ( [7 ]yo)zp(t,x):—w(t,x)*yo[v“,v”]vow(t,x):>P:—6”5,/
C: %.Y(x [ ¥,y ]@b "=y (xUe [7“,7“]T Uy (x) == (x U, [”y“T,’y”T]UgI@/J(x)
P ==Ucy"TUc!
= —¢(x)[7”,7”]¢(x):>T:—l
PLENG, g=(1,-1,-1,-1)
FHXH P T C CPT
o) AT T — +1 +1 +1 +1
E-H “ -1 -1 +1 +1
B-H ‘ +1 +1 +1 +1
) “ +1 +1 +1 +1
s ‘ -1 -1 +1 +1
¢T5:d) ~7 }\/I/ Eu Eu -1 -1
E’Yﬁb “ Eu Eu -1 -1
%Svﬂw “ —&u Eu +1 . |
0.6 (000, | Feon | ae | twe | “
a[’yﬂa’y”w} “ Eu Ev —&u Ev -1 +1
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D5, Zitd v, CPT OfEIX
AR T —=+1, XT fb=-1, T VI)L=+1

NONY ., BIZIE, 2B lEbnba—L Y AT —%, [ADT—=+1, ADT—X7 h
JVXNRY fb=+1, T VI XXT fJ)LXRXT hb=+1] L3 C

CPT=+1 Z~¢
&l D, o T, B oG EIET T

CPTRAZE
Th D,

E£HE : CPOWN
Bi)AEBAEH
2= o b, +(he)
[ZBWTC PAHIL . - -
C: %P (x) 2% = 0o (x)
C: 2%, (X0, (x) 2%, = (nien, v (X)UCI)F(—mCUc% () )=anmﬁ,mcn;M)UcFTUclwa (x)

=019, (X)UCFTUEI% (x> (77;) = chﬁ?;)

WIZHEBE LT,

P: %qu(x)%;l = npgzb(t,x), C: %Cgb(x)itg =00 (x)
CP: %C%P¢<x) %1:1%2 = %cnpgb(x)%ct = 77,,77C¢T (x)

P: o), (t,x 0, (6,x) 2%, =, (t,—x W, (t,—x) =, (t, x /v, (1, x) =, (¢, x ), (2, x)
v, (x) vy (o, (x)

C: %, (x)% (x)ﬂgl =110,y (xwa (x
CP: %%, (W}% (x>) U U = U (¢a (wa (x))%gl = UZU;;M)% (x)

72D,
U LU UL = U [0, 00 UL+ (he) = fommmnne by oL+ (he)
= Lommn, e bbbl + Lamamne 1,0,
2725, H LCPMRMETHIIE
UULU, U, = L
i)

L e U budl + Lon e byd. = Lo0bb, + 15 0, 0.0)
DEMED, T,
S, Me = fuy
[RIEH@EERFEEHYESH]
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MR %, E2AT, BOMMITHBIZERND DT, n,,n,,n,.nc ZEHI LT, 7

NN, = S8
IZTHZEMTED, DFED,
Joo =Tav
(272 %, W T

BNRENIT R TERBLELCPRAFET S
ZENbND, FRRIZ, (By 7 R) 207 —OMHEFEHTHER Ui THh D,

Appendix 1: RE> 1 DREE

A1 OFEEAIT

00 0 0 0 i 0 —i 0 a
s'=lo 0 —il.s*>=|0 o0 0[,°=|i 0 o0ffor|a?
0 i 0 ~10 0 0 0 0 2

THY ., EATHROMS %

_p
S =—=8§
"l
TR

0 —ip’ ip’

1ol 202 3¢g3
SpEﬁS:pS+p|S|+pS |1| ip’ 0 —ip
D D p ip>  ip 0

X 0 —ip> ip’|(x X —ip3y—|—ipzz:|p|Sx:sx

Slrl=rl e 0 i||y|=s]y|={ px-idz=|plsy=sy (s=|p|$)
7]

z —ip> ip' 0 ||z z —ip’x+ip'y = |p| Sz =sz

—ip’ys +ip’ (—ipzx + iply) =s'x <—ip3s +ip’ip' ) y= <|p| s> +ip’ip’ ) x
ip’xs —ip' (—ipzx - ip1y> =5’y <ip3s +ip'ip® ) x= (sz + iplipl>y

i—m%+m%f_s?ufwzi—w%—ﬂﬁ__f—pwzﬁw%f_wmzo

2 +iplipl - ip3s+iplipz §2 _plpl - ipBS—plpz
=s5=0, s=%|p|=S5=0, S=+1

L0, EAMBZTHAEBEY ., S=0, S=+1127%5, Pt DEAREIL - - -
S=0 (#EH pesy CIEBhEIZAT)
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0 —ip° ip*|(x —ip’y+ip’z=0 x=p' X
S, |y :ﬂ ip’ 0 —ip'||ly|=0=1ip’x—ip'z=0 =1y=p" =|y|=p
z P —ip> ip' 0 ||z —ip’x+ip'y=0 z=p’ z

S=*1 (BB CHEBRICEE : MEHBREL L TO 2525 25)

0 —ip> ip’|[(x X —ip’y +ip’z = S|p|x
ﬁ ip’ 0 —ip'||ly|=S|y|l= ip3x—iplz:S|p|y (S:jzl)
P —ip>  ip' 0 Jlz z —ip’x+ip'y = S|p|z
—ip’yS|p|+ip’ <—ip2x + iply) =5’ |p|2 x= |p|2 x (—ip3S |p|+ip’ip' ) y= (|I’|2 + iPZiPZ)x
= =
wss|pl = (s o) = lof v =lof > | ('5lp 0ol i)
. 3 1.2 .3 1.2 . . .
ip’S|p|-p'p>  ip’S|p|-p'p —ip’x+iply i [,
= e — = — — —
S Y R (#>=r)

i (pSlpl-p'p’ i ip'p’Slp|-p'p -0 (PP +p'P)

e p =
s pl\" PP +PP S|p| rr+pp

X

_ i 'Sl i S-plel 1P S +iplp]
Slp| PP +pP S p’p+p'p S pp+pp
(*)(p'p*+0S|pl)(p' P>~ 'S |pl) = (2]~ P'P')(|P] ~ " P

LLEDNG . Bl Lf:lfﬁﬁé%fe(i’//)(p) TRTE - - - S3e(i)(p)::te(i)(p), S3e(”)(p):0

1 1

2.2 3.3 .3 1.2 2.2 3.3 .3 1.2
Gy P e plel-pe | o, PP rpp| Pl ) P
e - , e — — R e —_
(p) JN pp+pp (7] JN pp+pp (r) ||
PP +ip’|p —p'p’ +ip’|p|
p'p+p'p pp+pp

S, WEREEEE. & (p)THY . pe)(p)=0% HBRICH T, HELET N IZ

N=|pp* + 00| +ip’lp|-p' [ +|p'p + i’ b

2 1.2 1.2 1.3 1.3

(PP +pp) +p P +pp P P PP + 0P |

pp+pp
2

pp+pp

3

_|_
(P ﬂflf)(plp1 +|p|2)

)
( V+(pp+ ' p) p e +(pp o0 )| ol
( )
<p2p2 +p3p3)(p2p2 +p3p3 +p1p1 +|p|2) :<p2p2 +P3P3)(|p|2 +|p|2) :2(p2p2 +P3P3)|p|2
(ZIEH@EBRFEFEHYIEFET ]
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72 DT,
1 1
2.2 3.3 1.2 -3 2.2 3.3 1.2 -3
T T B et Al | YRR Vo 0 S W ) et/ AV | N =P
e (p) 2|p|2 p2p2 +p3p3 4 (p) 2|p|2 p2p2 +p3p3 ( ) |p|
P+’ P —ip’|p|
prr+pp prr+pp
270 %, ZZ°C, #EATHM 3 7 M 70 2 BEAE R ISR AU,
[ [ 0 3
) . P
e(+>(p) 5 za,e”(p)—\/_ —za,ew(p):ao a:p—3‘:il
0 0 1
beoe Y (p)TRTL -
(+)( ) 1 1 e()(p>+10'e<2><p) (7>< ) 1 10_ e(>(p)—i0'e<2 (p) e(//)(p)_o_e(3)<p)
=—|io|= 5 == ’
R 2 I 2
(+) ) (+) )
mey_e (p)re’(p) o e (p)—e(p) 5/ \_ o)
<e’(p) 5 . ¢ (p) N (p)=0e" (p)

ZIT
() ) ) )
(v a (p)tioa”(p) () _a (p)—ica”(p) ), \_
a’(p)= 5 a'(p)= 5 ,a(p)=0a”(p)
T b,
Appendix 2 : T4 5 v AEXDME
I 0 {0 o z
IS () — _p — =0
el Sl
E—m —po [Z PN (E_m>ZZPéW:> E—m)z=po' p'o’ R m2:|p|
po’ —(E+m)|\w (E+m)w=p'o'z E+m
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WoT, A/ =T (wDRDVIZz LT LITLT)

) 1 pio.i pio_i _
go()(p): po |z |E—m|z|=|E—m|w| with E::t«/|p| +m’
E+m 1 1
ERED, HIEFEE, EATHMOR % S, TRT &,
- 1 S, |
1 3 1.2 2
s,=lo=l 2 P e o= sl |- [ Eom -
E+4+m 1
L p P p Py
sz:m P z=252= i Z:|p|SZ:sz <S:|p|S)
3 N px+(p —ip*)y=sx
SR R s
p +ip —-p )\ y (pl—I—ipz)x—Ifyzsy

:>‘p1—|—ip2‘zzsz—p3p3

PP vy
(p'+ip*)x=(s+p)y P +ip° stp

=" =|p[ = 8°|p[ =|p[ = 5 =+1

2T
1 pl—ipz
P zi=|p'+ip’ |x=||p|-p" |y fors=1
(pl—z‘pz)yz(Slpl—p3)x;s S|p|—p3y:> |+ P’ |
(' +ip*)x=(S|p[+p")y |, _ P+ 1 i
S|P|+P3 z=| p+ip’|x= |p|—|—p3 y forS=-1
k \p|- P’ 1
INBHED (oy TBLIA - CEBEIKGF L TN D 2 EICER)
1 pl—ipz
| | p +ip’ |p|— P’
1) with £>0,5=1 |P|+P3 1
e (p)=| s, || |2 =] |l |z = NES NG
E+m)  \[El+m L . A |y
Elem( EEE el
P 1
| | ||+ P’ WY
3
(2) with £>0,5=—1 (p)z g |p| = |p| = 1 p— |p|_p
_pIZ 1 _ 1.2
Bem) Tl o |25 |
| P | |2
|p|—p
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(3) with E<0,5=1 (p) _ %
1
S, |
e (1’) =|E—m|z
1
F7.

2 TE B,

Z+: _|E|_m z =

P |E|+m
’ + g p|+p

1

(RIEH@REXRFEFHHEFH]

¥—E CPTXHEI
o |22
a y
p —ip
p|—p
1
1
|p| 1 .2
|E|+m 4 —l—lp3
lp|—p
1 X
WA A
p|—p’




