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tf — put .
o=z +a*,

=N\, 2,

el SE R BEFS
T'(a) T(6)=T(a+5), - 2.1y
AN T(e)=T(Aa) d(A), (2.2)
d(A) d(I) =d(AI) (2.3)

W—MEFRE, E T(e) RSB AHE; H T(a) SHME, BERRE—ELR
FR. 4 p BAE—ERBRLHE (abel), 40 SFRTEIMIFE, o(p, D 5
Ford, 15

T(a) p(p, D)=/ (2 p) p(,0).
HBREL, TME _ . (
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Py p* IR AR R AR po pt BYZE R, REEE ARG, KL Bef AT LA
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B Bl S EMRIRE (A, U, %% . Tefis
ACA) ' (o D) =d ey y Aoy A ) dley™ (e, l)
C=d(e Ay Al (LD
=d(e, N @) day™ PPyl
=X U™ A ap)y, dey™ (P )
= X UG A gy de ™ 9/
=3 U ey A )y () T ias
B o, £ P B SLAEERG TR 4 ¢ (o) 159 (P ), 43 |
AN WP, D) = X, Uy A ep)ey ¢ (2, )
- =Y Ul th e AT, (20)
B (20) KBV R PR Aoy T, I — el o, A BHE oy oy JRED
8,~\R,—A R, S, .
AFL ' AR (B, P, L0.9) 15 (BT, O, P09 s T
/=g 48, PV = py+ JpY, P =P+0oP,
{ @
0'=0+08,  @P'=p+dp, :
' =wr 4 e, 2+ 0(e2) . o (22)
%Eﬁ“j‘%ﬁl A B —RIFBRIEIE, B €% €% €% AERFEm AL ¢ ig%%%:%‘ﬁ%
. FEWET | | '
G.sz;o{(‘o sin 8 cos @+ €2, sin 8 sin @+ €3, cos 0},

Pof= p*{e?; cos 8 cos @ + €2, cos 0 sin p—¢3;sin 8}, SR '('23)
pe PO Ll A
Pdfp_ sin 6 {6 0( sin 97) +620 cos (p}c
Sﬂ BTH R,
coshf 0O 0 sinh g
0 0 0 0 b 941
o o o0 [ . G
sinhf 0 0 coshf i
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—sinh§ 0 0 coshp J {21 0 o pp)
Ly B FH) J5
1 0 0 0
O cos 8 cos? p+sin2 @ (cosg-—-T)sinpcosp sinfcosep (24.3)

0 (cosf—1)singpcosg cosbsinzgcostp sinfsing |

.0 —sin § cos @ —sin Gsin @ cos b

s R,(0> @), /i ]Lp'—-.l Y

R(—8,9) = R (=8, 9) + 61“;09’ P56+ "R(a“g) 6.9) 5p. (24.2)

DLOP, 08,00 2] A, BIRTHE S, By A R, S, Fel . M 00, 00, 0p BT KIH,

0 0 0 ' 0
0 0 — (e[ p?)cos ¢
o ew (mfpyeos g
0 0 0 — (m/p°) sin @
O (mfpPHcosq  (Gufp®) sin @ 0
0 0 0 _ 0 )
+og O 0 cos—1 (e f p*)sin 6 sin @5y
0 1—cosé 0 — (m/p)sin 6 cos @ .
O —(n/pY)sinbsing . (72/p®)sin 6 cos @ 0
Doe SR, B
(VY 0 0 \
Lact 0 —{(cosbt— l)ﬁO/Psin 8)singp — (m/P)(cosf cos2p-+sin2 @)
+
A 0 — (/L) (cos 8§ —1)cos g sin ¢
0 /
0 0 0o - ' 0
\ 0 {(cosf—1)p*/Psind}cosgp — (m)P) (cosf—1)cos ¢ sing
o . 0 — (/L) (cosfsin2p +cos2p)
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{/0 0 "0 0

. 0 0  (m/P)sinécos

—li €% l 0 (m;.P) sin § sih : { (26)
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BAERER €0, €%, €% ERBTTHMI € RERBIHTE.  Hls Sy =5, T
Sp U By N R Sy= (B 1A Ry Sy 18,= Ry A I,
MBI A %, K H

0 0 0
' 0 1 0 )
Byt A\ By=1+ ' [€la+ €23 (1—cos@)cos pfsin b+
0 -1 0 0, »
0 0 0 0
+e4(1—cosO)singfsing], ' 27)

o SR = BE 2R — IR AR /) e
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U R E ,
1+2-€. V7, (28)
Wi OO R Py A\ B
d(A)=1+4-¢" I, 29
BMERHEE H:

Lo~ < { py(cos 8 —1) sin ¢/ Psin 8} V3 — (n/P) (cos 8 cos? p+sin2 @) Vi
— (m[P) (cosf—T1) cos psin @ Vg — (P, 0/9p' —p19/3p%,
Ipo={ py(cos 6 —1) cos ¢/ Lsin 6} Vag— (1) P) (cos §—1) cos psin ¢ Vig
— () L) (cos 6 sin2 @+ cos? @) Vg — (o 8/9p2—p2 0/0p%),
Iyo= (m/P) sin 6 cos ¢ Vyg+ (m/P) sinfsin g Vs
—(po9/0p*—~p33/0p°),

L=V — (p29/3p'—p18/0p?), .

Liz= —{(1—cos ) sin@/sin 8} Vyo— (p3 8/3p'—p, 3/3p3),

Ips={ (1--cos b) cos p/sin 6} Vis— (ps 8/0p2—p23/3p%) . (30)
Bh V EERE @ WM, RSF V BERSEEFRRMAER T (generator),
Ei, I 5E2RKH . '

RIS o p* FSRSER BY DA AR
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WP, D) = (Pl p2, p3,0) § (po—[w2+ (pH2+ (pD2+ (pH2]E), (31)
SEMBRARGE.  BIRARMITTOIS A BT (), e %45
(g (pry 6 (po—[ T2)Y=[AD W (p) 16 (r=[ 15 (r=1,2,3).(32)
AR E A TH A S BB, BB RBER BRI E TR T, RE
WS, RIS RBAE (30) A A7 0/0p" MTKRMIER, DLLme+ PIE (OB 20,
A, [ (3)RBM4E |
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T, - -
CIrr=ipr, ('r—_—j].,t2,3) } | ('34)

19=: {m2+ (P2 + (P 2+ (P92} +.]

B—EARRE, BHBE—E B2 PRMIEEM" (upplementary condi-
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AR B4R, :éﬁﬁﬁ”ﬂ)i%aﬁaﬁ%*%ﬁfﬁfﬁfﬁﬁé'fﬂﬁ”‘ﬂﬂﬁﬁ(Hamﬂtovb
ian) tp YR RBCHRE TR B‘J*ﬁ%ﬂ 1

. fE=pEze %%dmﬁ%%ﬁ%
&1 /] %/ﬁiﬁfm =S

BRI (30), (33) by Ly, I AR HN — 18 2 IE (unitary) RF, HifE

BFHES, SEEGSLER. SESESEE N, M7 A —EFRENEL
pov=(—-Jv. BN
Lo, Too, Too v B8 MO AE SR O TR SR 55 B 380 T — 35
—P1/2Ps;  —P2/2Pos. —P3/2P0.
RALER AR, BRI ARG, 1)
Y (P, 0) =" (P, P2, P, 08 {PP—[m2+ (pH2+ (pN)2+ (p3)2]E},

BARTHNY Ly L. . EFRE HH2ERET. -

-—4@1%%&? HBTFHBRAE, ﬁ:ﬁ:?%ﬂﬁ’ﬁ’*—%@ﬁ"fﬁ*%*%%%!ﬁ 5 %88 s By

@ V)2 + (F Va)2+ (£ Va2 . (36)
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B — AR 7 o+ 1), SR —l 2. v FESLRBEHE PR, ERTH
B I, I, G, 5=1,2, 3) R LB AIER, T Jo KA TiAEB 38 L, %5
BB TR, I PR E — AR B e 1 7 DA AR e
: *W*ﬁ%fiﬂﬁﬂ—ﬁﬁm%ﬁ% Iy 1, WE R L Exvhby Ly, I, SRy E A (direct
sum). A1 EEERARER 0 89 T, LR Ty (@), L), BT — LB RO
\_ Ik,— > (@) Iy(o), } .
‘ Ik—Z:n@ I (),
b |
L=Y7@ L. (38)
BIBRER . Lo Lo (0) A S SR — T HEAT; AL 4 = B 2R B BE GV 7T £ R0
W 1pisem - |
G L2+ G L)+ G Iy)?
BB J (J+ D), TRBBVEARIEHy 1 5 10 (), Bl

Irs:; Z %; Irs0 (j): : }
(39)
L@ =3 7 @LIS).
Hi(38), (39) 18 ‘ |
7= Z n () 7; (7/) _ 40)

W L mE%ﬂB‘J, 7; T&Hﬁiﬁ RE] n; (0) VT DARHERY, EEMREN # ().
R st o e — A1 - ) B A = B 2 P v BN A MR R A, BRI SLAL MR AL
SERRRE . W (@) MfE, (A0OKPET = % ARHF —EF = ().

7; (2) ”IPJAL*EEEE w7 R (group-theomtlcal method) #E43, HUIAIR 7; Iy
%‘S’E{Fﬂﬂ‘?

f K@) 1@ do.

s Lo KRR, 1K F R (oharacter), dof RN (ma-
nifold) s—ARSREEE. (RERAH M —BEHERMEERS = Gho)+
Glap)? + T2 5 koo RSB FifL, REMAFRAMER (imultaneous eigen-
vector), W—WCHI B RAMIL J, Jo WABKER S . Wik 7,7 @) W BIK
B, DUFER % () WAL -
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1 90 . d 1 02
—{hs2(2) +1232(d) +h2(@)}=— 507 90 M 5 s EIT]

— V122 2(1—cos 8) fsin2 8
+2Vis (1—cos8) fsin26 3 /dgp,.-  (41)
ihy=1V1y—7 /¢, (42)
£ iVin B0 b § MBS AR, E RS ¥ @, v) WA
V¥ G o) =29 G2,

(U=0,0—1, seere, —2) (43)
B £
Y (6) eimy €2, (44)
A - ihy W= (v, +m,) V¥,
b 1] jz~.:7}z+mz. (45) -
Y (0) FA o
_ 9% cos 8 o m2 | 2,22 (1—cosf)
{ 965 snd 08 T sin2f sin2 g +
+20, m, (1—cos 0) /sin? 9}w 6 =Ky 6, (46)

K RBMIPERY, 4rcosb=2,15

' Ny Y 2u2 Qo m, ( 2 )
1—272 —2¢ -z — e — = 47
Q= o0 " Taz YT 1he VH A TTIR)w=0. ¢
EHRRD
-1 oo 1 .
P dmto, ++{E+1)}+ 3o, ¢ (48)
—(Fm,4v) F—{K+43F —34m, .
IRER

xP{ 0 pk K+ E+Eom |t d o] Teent
—|m,+20,) 2 —(K+3)5+] 2 m, | +| L m, 10, | v,]-mz] ]

| v . (49)
T t=— 1 fEEEREE R R R
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RSN RN ) T ERNG SEDE S F R FYE W}
= (K40t [+ 4 o, |, T+ 420, [, - (241D} (50)
VB ¥ (@, 6, ¢, ) Ty AR T8 Bk (hypergeometric series) .  #E ’
R (¢~a—b)=R (—|m|)<0,
BARIAE =1 B, FE— R FRMCRk. B K BOAEasmt, SEMEAR
Wi, BAESH, o, 6 WK — WEH — ISR — AR — BB, I FRASH
Bl e £ IHA; (Jacobian polynomial) | i
K={n+| Jm, |+ | - m 40, |} {n+] 4 m, | ] 4 w40, [+1},  (B1)
ARAp K=j (j+1), '
R JEnt| 4o |+ 4wt o, |
=nt| 4 jomt v |+ F it ol (52)
v (2=0,1,2, c000)
4 MG Bk I il FREE AT e MARIS 5 ARRES
f i, B v

}zjl @) +2;+1(2) + e = E 7, (@) =M(gy); (J1==20) ° (63)

. 7= -
3 0 75 , |
w ) =M() -MG+1), (54)
HR(62), 13 '
MG =2 (= F = = bt} (86)

vz-—-v

R Jmax RFK J BIRRH.  HIF(B), (8), SRAMTENTTHESS

@ =2 |+ i++—F o+ F it +4nl

—l+ it el-l++4wl) (66)
B (B2) KB /) v LR FIR SRR SRR T 7 D RERF. K,
(R e e B ol P B, B SRR A
7n;(v) =20+1, ‘7201 ;
=2j+1.  j<o o0

&M BT AR
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FHBRAFEEEGERE.  OI0, REH BT @uon 50, Cudpa). MR
M S

g 0 e 0 48
L= - (X-{)—);—~ YW)‘(S—J‘;]“ '7*5‘;_7’)’.

Iiz= —(X%—Z _5%7)_(5% _C_‘?__ (68)

o X='l‘(w1+w2)> . YzL(_'y1+y2)>".”""y?
- { (%9) |

E=-3-(z1—23), N=g-(P1—Y2), oo s
MIE FRHEEAPE T, BELTHE TR PR RS, MR

FF N, DB TR
H. A i

R, BMAET LR,

(1) 5 Wigner Ji I LABRZEASTE K R fl S5 BRI TR I 7 i, RSIMEACES, s 2
SFIE (RO ) AT A 5 B B, R T MR BT BBy
WK, o |

(2) B Wigner Bisb 2R, BHEL T 55— BHBIEM BT Jur L%

(3) T —BAES B R oh ) T B S0P R T BRI, 18
BT R = R AR o BB TR B, S8 R (R M R DR

2 £ X K
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' CALCULATIONS OF SOME OPERATORS' IN
RELATIVISTIC QUANTUM MECHANICS

PART I

T. S. Chang
( Institute of Mathemalics, Academica Sinica )
and Depariment of Physics, Peking Normal University

A BSTRACT

It is shown that by a slight adaptation of Wigner’s work on the represen-
tation of the inhomogeneous Lorentz group, all representations are brought
formally into a form resembling the standard representation. Thes is achieved
by letting the argument in the representation basis (or the wave function) to
consist of a homogeneous Lorentz transformation,

The infinitesimal generators in Wigner's work are calculated. The results are

Ip =ZPys
Lo= — { po(cos § —1)sin @/ Psin 6} Vis— (112/P) (cos § cos? ¢ +sin2 @) Via
— (mfP) (cos 8 —1)cos gsin g Vag— (po d/dpt—ps 3/3p°),
Lo= {po(cos—1)cosp/Psin8} Vig— (12/P) (cos 6 ~1)cos psin g Vig
— (m[P) (cos 8 sin2 @ +cos? @) Vs~ (po 8/0p>—p2 0/9p),
Iy= (m/P)sin 6 cos ¢ Vig+ (m/P)sin 6 sin ¢ Vi
—(Po0/0p3—p3 0/3p%),

Lip= Viz— (p29/9p'—p10/0p?),

Liy=—{ (1 —cos f)sin ¢/sin 6} Vis— (p3 /0 p'—p10/9p®),

Is= {(1—cos8)cosp/sing} Vig— (ps 9/0p2—p2 3/3p3) .

Uy=—11»
In the above, ¢ (p#0) is the représentation basis, Iy and I, are the infinitesimal
generators corresponding to rotations and translations;
g0=—gl= —gR= —gB=1, mi=p, ¥ Pu=Ew P
Vi, V23 and V3, act on  and are the infinitesimal generators of a three
dimensional rotation group, and finally (P8, ) are introduced through p*,
pl="PFsin 0 cos g, Pp2=Lsin § sin ¢, p3=Pcos¥,

In the last sectiom, the properties of a quantum-mechanical system with
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known properties under a three dimensional rotation group are discussed, In
particular, the obvious but important conclusion that the general properties
are fixed as soon as the properties under three dimensional rotations are given

-is pointed out.



