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Dirac A%
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Dirac A1ER
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Dirac A1EXIE Lorentz B TARETH > TIFL LY. )
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ZE /I OZEA
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2B/ ILOZEHRE|
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&9, ER/) Lorentz BEROBRICOVTHNS.
Ny =20"y+ Aw’y, Aw’, =0.
NN g = i D5 Awh = Awkonf IFRAFFCTHS.

AWt = —Aw.

S(N) BRD &S I5X<.
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BREBZAZTIOD Lorentz . ... &R/ Lorentz THDBEAELR.
AN=(A*), w=(wt,) &<,
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A= Lim <I+—) — exp w.
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IR/ Lorentz ZIDBAERTESNS Lorentz Bt
([EEZHEH 5 DEFNER TES5ND Lorentz i) .

13/32



AE /L £ DEHRE]

Lorentz Z#:¥ Dirac XE/ JLOZEH#H|
@ (X&) Lorentz T A

AN=expw, w= (W), w* =w'n" =—w"".
@ Dirac RE /L (EENREE) v (z) DX
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S(N\) DEGFREEZKRDS.
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#uh\ie Lorentz boost A%, = o4, + Aw,.

=z —A¢pz’ =z —vt, APp=v/c<K1.
Awly = —A¢, Aw'®=—Aw =—-A¢p, ZOMD AwW* = 0.
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T AMEO Lorentz boost A = exp w.
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AE /L £ DEHRE]

T AEO Lorentz boost A = exp w.
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coshg —sinho
A= expw = —sinh@® cosh¢ . (d):arctanh%).
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! AEOD Lorentz boost A IZXL S(A) R 3B.

0 —1
S(A) = exp (—ZWW/O'WJ) ' ((.du’u) = —¢ 1 0 o
0
_l 7% — _l 10 — _9 ol
g Ow = TRW o= Ty 01 o)

exp (—%w‘“’Uuu> =1 — % ((;)1 OJ) + % <9> ((;)1 Og>2 4+
JEEORE
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! AEOD Lorentz boost A IZXL S(A) KR B.
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@ y = z2 AME® Lorentz boost

cosh(@/2) isinh(¢/2)
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S(A) = cosh(®/2) — sinh(¢/2)
) = sinh(¢/2) cosh(¢/2) :

—sinh(¢/2) cosh(¢/2)
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ZE IV 1 BHET 3 LS HRIET 3. J
z WA D OERERNICH T 3R /L (RBIEER) DZIRAY.

Y(x) = Y'(z") = S(NY(z),

ei(p/2

e—i(p/2
S(N) = giv/2

e—i(p/2

0 1[OEx (¢ =27) I KEBEBOFTFSHNRETS (Y — —.
@ 2[R (@ =4m) | KBBHENDLICRS.
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Dirac ARERIIROEHICH L THFRETH S.
o TRIRE : (2° 2t 2%, 2°) = (z°, —xt, —z2, —23).
o BRE : (2°, 2t 2%, 23) = (—20, zt, 22, z3).
ZERREn - R RERIEAE Lorentz B THL.
o BEHELS  ETFL¥—0BF © ATILK—OBET.

Ye(z) = CYy*(z), C=iv>?°.

Y1 vy

_ |¥2 c_ |—¥s
Y=l TV T |
Ya 2
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Lie B#¥ Lie &

@ A Lorentz Zi.

AN=expw, w=(W"), w*¥ =—w" .
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Lie B#¥ Lie &

@ A Lorentz ZH#a.

AN=expw, w=(W"), w*¥ =—w" .

Lie B2 Lie X%
0 Lie B G : THEHRER TN X—4DIFTNhTWVWBES5%G (1T5) B.
@ G D Lie ¥ (Liel) g.

g ={w|explaw) € G (Va ER) }.

@ gld"g" @ TRAIYXF]. Lie REUZ R YXFTEL AL,
0 FREOHAWE (750 hv—Il) BETRELTHANSNS.
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Lie B¥r Lie X%
G . &A% Lorentz B2 ih 57458 (Lie 8.
G=Aexpw | w= (W), Ww* = —w"*}.

= G D Lie #.

g={w=(W") |w"=—-w™"}.

26 /32



Lie B#¥ Lie &

G ! &% Lorentz Zieh 5538 (Lie £).
G=Aexpw | w= (W), Ww* = —w"*}.
= G O Lie {#.
g={w=W") | =—-w™}.

W E glIMDELIICEBEAINS.
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10 0 0
w=w’ 0 + w% 1 + w’ o
0 0 1
0 0 0
0 0 0 -1 0o 1
2 3 1
+ w”s 0 1 + w1 0 0 + w —1 0
-1 0 1 0 O 0

Lie X% g 13 6 Xyt (R) MRMEEZHTHS.
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—f&IC Lie ¥ G @ Lie ¥ g |3 () FETHTHS. )

O Wi, W2 €Eg = W1 +w2E€g.
N
exp(w; + w>) = Lim (exp “ exp &> € G (Trotter dRAT).
N—»co N N

@ wWEg a€ER= aw € g |FEHA.
51,

Wi, We €Eg = B\FRE (w1, ws] := wiws — wWowy € g. J

exp([w1, w2])
s W1 [ W1 w2 we
= tm, [oo (57) o0 (5) oo (=3 oo (-32)] €
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Dirac H1g C ERZE

Dirac 1%

T@ = v =@ (§ 5).

@ Dirac H18D Lorentz Z#ICx§ 3 Z#:41.
Vo0 LYo = Ouw
ZAWT,
YoS(A) v = Yo [exp (—%w“”aw)] T Yo = exp Gw“”%alno)
= exp (%w‘“’aw)) =S~ (N),

P(x) =P'(x) v = Y(@)'S(A) v = Y(Z)(7)2S(AN) v
=Y(@) S (A) = Y(z)STH(A).
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Dirac H1g C ERZE

Dirac 1%

V(@) == v(@) 70 = w(@)! (Ig _012> :

@ Dirac #1&8D Lorentz ZHICH 3 ZH#A)
Y(z) = ¥(z') = v(@)STHN).
® YY FRANS—TH%.
V(@) (3') = Y(@)Y().
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Dirac H1g C ERZE

BERRE YTy, BREER j = cyTay.
— 4 THERBER 4 = cyyHe.
BREER () IREBERXI KILTHS. J
[§ERA] Lorentz I § % j4 OZEHRAIZFARS.

j// — CE/(ZE/)’Y“T/)/(CE/)
= c(z)STHMNTY*S(N Y ()
= e\ Y(z)7 Y(x)
= /\uujl/y
3% = N3
* S(N) IR EBIETLIOEDOSNCeZBULWHT.
STHA)YHS(N) = A Y.
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=R a))

@ Dirac A%
(iv*0u — me)y(z) = 0.

Lorentz Z#Ix L THRE.
= () I& (Dirac) ZE/JLOZEHRANCRES .

° XE/IILDZEHA.
1 BT 2 ERAE/ILIFRSHRERT B.

@ Lie® G & Lie % g.
g={weG|explaw) €G (Va ER) }.

g SRR, RB|FRETEHLTWS.
@ Dirac #£1& : XE /LD “IxL".
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