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i=1

i

m?c* 9% +3A[-x7% + (x-x)x" —t(x' —x'D)]
X .
H L J ( B+ A =) H
77
B hias B H R B LR R (DIRA K (77), St B
BOTHE, 19 20875 5/ S 5P R A AR B AR 127

H sl pt A

C=%MR#=H- . (76)

.1
| mx

p:
) N2 202 _ 2
I_XT+A (x-x) 2xx+(x Xt)
c 3c 3

= constant.

(78)
3, 4 a =-10=283), PIARK G E48) T ALK =
Wb, a W%, WJREG, =p' =constant (i=2, 3). Jif
D¥E]

; mx'

p =
\/l_fferA[(x-ic)z—xzicz +(x—5ct)2J

3¢? 3
(79)
FEEX =0, UKT=0, @il 77 852 b g
ST IE E RO
p'=0, & p=0. (80)
(iii) &1 %Eboost.  HUILAR R 1t v 1% 8 £ (DL =X
A8)FNA)MIME R : b, =1, HABLY b, =0,a,=a, =
a, =a, =0, JRPFX 2 BRI L (47)F1(48), =X
(495 %

1
€X

'=t——,
C

1 1 2 2 3 3
x'=x —ect,x" =x",x"=x>, (81)

DY)

c="2 p'=—et,p? =1 =0. (82)
C

B R @) F(DHFEAT(58), 153 T8 824 boost
B Noether faf G, = K'

1 _-xl 2 il i —xl I’i’lZC4
G, =K'= L{Tj+;{§ (—ct) — % (THK 7 J

X{—%ci +3A[—2x25c" + (x2~ x))gi ;czzt(xi —x')] H (83)
c[3+A(x"—ct)]

B hr s B H R B B (TR A K (83), 7533y
E 1S PG RN AR B SCAXT I 127 I A8 25 boost 4 1
KA

1 -1
me(x —1x
K'= ( ) = constant.

-2 N2 2.2 o2
\/1_x2+A((x X)) —-x"x +(x Xt)

c 3c? 3
(84)
[FHE, 4 b, =1(=283), YUK E8) T IH ALK SHL
N%E, Wi3E G, =K' =constant (i=2, 3). XFEA

K= me(x' —tx')
-2 N2 202 o2
1_%+A (x-x) 2xer(x Xxt)
c 3¢ 3

=me(x' —1tx' )T (85)

FEREX=0, AT =0, #tiFmH T 78 8L i 28 rp g 42
25 boostfa] ST H E AT :
K'=0, 3 K=0. (86)
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(iv) fghi.  BEIURR b B (L =X (48) F
ANIWME N by=-1,HAMb# b, =0,0)=0a,=a, =
a, =0, FE X 25 B B 2 47) F1(48), ] (49)
133

=1, x"=x'-ex?, x*=x*+e&x', ¥ =%, (87)
DL

£=0, n'==x* n*=x', n’=0. (88)
Beor B @ M(DIUA(SS), 537 4L 2 [ 56
FMBhEN Noether faf (553401

e

i=1

. [ C0X 4 3A[— X2 +(x- X)X —A(x —K'1)] H
CB+AX =) ’
(89)
FHoag B H 2 L R E X (DHIRARY), 15 2IFE7Y
P/ I A G A AN e SRR T1 2 sh i v Ly
7

L= UCESE D) =constant
.2 N2 2.2 -2
1_xT+A (x-x) 2xx+(x Xt)
c 3¢ 3

(90)
FH, % b,=-1(b,=-1), JIAK T 48)H HAh
MZENFE, W53 G, =L = constant(H G, =
—I’ =constant). XFEH

meijk (x'%%)

.2 N2 W22 )2
l—x—2+A (x-x) 2xx+(x Xt)
c 3c 3

=me', (x'x")T.

FEEX=0, UET=0, #SH T 768852 drg
KL By AR AT
[=0, B L=0. (92)
L, KK T AF104 M 7 1 ST, XY
Y Beltrami B 1T A 5 119 HL 780 ) 25 HLA B KOG AR ME 1)
JEIL. FEF LRI RS R, AT LA 7 VG R/ i 1l
VO RE- AN AP SRS J7 28 9 IE W X, - 2 1 2ot
1 U) 2~ b A s 8 G A/ S G AR - R A Y A SO K
W AEF S SEEESTR211E 58 1 X T
TAE.

oD
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3 FEVGEE/ ARV - A IR SRR 18 B
T

3.1 A TEER ML) AR IR X

of7 ) 5 VG AR/ S G R - S AR 1) B SCAR 8 g2
7 EC PR A7), 75 31 1E W) 3l i o, 010 D) 6 o (2l e 2%
IR H

i

. a_L — —mo(x)TB, ", (93)
ox

3

N oL ; .

H=H®Y = E gx’ —L=mco(x)I'B,,x"
=

i

1
2B00

{ZCBOini + c\/4(BOiTci ) - 4BOO(BUTci7tj —m?c?) } ,

(94)
Horhr 8 Beltrami%E B B, Fll o (x) W Ir 72 (3), PR it
7% Beltrami%i [ 430

c’t

2 i
 BY =—o(nA X
3 3

B® = o-(x)(l—A

B = O'(x)(nij “A xl;’ ] (95)

W M H = —cmy & IFAE—&, AT AE S8 25 (8] o E
I fig e -3 5 4 R R

H .
n, =(n,, n,) =(-—,n,) =-molB, x" =-—mcB
c

“ods
(96)
FH L AT A 20 6 B Y 8 O R
B"n,m, = m’c*. 97
B 1% M RGN IEN RS
W= _omy,, (98)
”i
=—a—H.={TEi,H}PB, (99)
ox'
L&
OH OL
E = _E’ (100)
H A [FE 5 (Poisson Bracket) i 5E X &
_N[ o 9 o o
EALEY _;(éwi on, om, ox' } (101

KPR f Mg RPIMER R 5L
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:5;, {.Xi,xj}PB :O, {T[i,T[/_}PB :O. (102)

{xl ’TE_]' }pB

3.2 N ULH

(1) TEVYRE/ S A8 PG 4 - AN A28 SCMIXT IS T 24 1 1E
MPE A2 GRS /R RS, (2) X T HBATF, 13
VU AR /A P AR - N AR e SRR NI T 2 1 ) R = fE
- Bl i & ST E i Noether sy, 117 AN J2& 1F W fi £ 1 1E )
S, HEAE, WE«H, |pl=|. i#E &%
RGNy, JRERARENEL, 3) TEY
A= OB, TEVG 4R/ AR VG HRF - AR (8 SRS T 2
) IS 385 7K T o 2

1 . - ~
() _ 0i 0i 2 00 [} 2.2
H —2B—00{2CB niic\/4(B ) —4B (B’Tcinj—mc )}

RIS A2(94); T4 A — O, X/ %5 R i AR (0] 3]
V& T 396 AN 735 110 5 TR 97 3H 8 AR o 18 B4 Iy 28 2K 1 o
HS) =tcn? +m’ct . HAREHWE, BT HS =
|HS |, FrifE s ks, B Hy, SR IERRES
(R A S A TR Y. SR, FEA=0RE, |HO HH |,
H H5 S 14 1E 171 8 2 0 T8 Ak 2 AN A0 [ 19 (380 X
(), T S B X RN T RE X AR T T AR IR
FALTF AT FRE, 8 7% 1A X B 1 g L —
JE R T 2 A TR BEME R (2 0L SRR [32]),
H A 5 O A B 3 s Fi AN X R 1 1) S A% T A

3.3 P A P A A B SRR T 1122
BT
12 BRI 1) ] <D 8 AR 2% B T
i 2 2 e (TR e o T 5 T
ﬁ,WumM:%mﬂ,%ﬁﬁ%ﬁWE¥%T
m AR (102), BEIENE T RANT 5 T

[x',&,1=ih8!, [, %,1=0, [x.x,]=0. (103)
B PIAEIE R 12
[x*,7,1=ih8", [x".x"]1=0, [f,.7,1=0, (104)

Horp i, =—H /¢ . #2542 (Heisenberg) ft 4%,
RAEIE, DN LA AR BT A “hatid 5.
X TP VG 4 S AR VY - AN AR R ORI %, ik
W AR (104) Y fi g2

r* 1 1
n, =-ih| 0, + 2“ =—ih(-B) 20,(-B)>, (105)

Horp 7, 2 BL B, (x) D BE LA I 25 14 5 L3 S R Ik
%, B=det(B,)=-o(x). MM EAHCRLONT

Emw%%ﬁuﬁm%@%ﬁmwf
= mPc? . I, R/ A - AN R B B SR
() Bk T3 7 R A T R T
(—Bfimx—BﬁB”%—Bﬁnx—Bf%MxJ>:m%¥Mxe
(106)

o g(x,0) b T B9 PR K50 (10518 A (106),
55

Q%E@AFWJE%»¢+@; $=0,
SCIEEAELL B,y B R A 25 123 ] ) 5 S N -
(Klein-Gordon) /7 F#, 2 7 P4 45/ 5 1 P4 ¢ - A AZ 1Y)
B SURR IS 1 T 2 B 3 A T L.

34 WATERE

(1) ReR-FEAN: FITERIDMA(T9), 5
F4-3 5 Rk

p'={p°, p'Y={E/c, p'}=mIi".

(107)

(108)

H 5 L=—mc% (U, = 6) il L=-mc* /(o) (W =

(72)), 153

u u
dr =gy o =& _ € A (109)
c dt ol ds
YRR o dx” -
I 2 (96) {n” =-mol B, " =-mcB,, KJ’ it
(109)FRA K (108), 155
M
womed 1 gy (110)
o ds o

B AKA05HMAK(106), 45
» :i,{[ﬂw_,\ xﬂ3xV]aV+A%:|. (111)

p" FIELF LY = (x"p” —x"p*) /ih R RN S ACEL:

AR,
[P”,P ]:TU s

(L, p”1=n"p" —n"p", (112)
[L,uv,Lpa] — UVpL'uJ _nvc'L,up +’7,uc'va _n/szvc'.
A O0M, XIESE BV R/ PG R B9
AR I AR AR AR A (104) 19 1E ) o TRy SRR AR
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R PR/ S AR PG R AR B SCAFNE 1 (4 B 25 S B 1.

(2) W7 FE(106) 1 3% PREL g(x) 1T LA 24 7E —
AR ¢(x), XA 5 R (106) ] LLHE i3 fie/ME
JRELER N VER A S Ok

A= j d*xJ=BB"'0,40,4.

Wt EUL, TREA06) T LI sA=0 S H K. XFh
e T U RO IR FR A E R Tk X R T
POk FAED 2 [ b i A B A 12K+ i ¥ 12
B A7 5 (Dirac) Jy A2 5 1Y)

4 FEPGEF/ R RV - AN R SO AT S )

RIS IE

ML FHEERAPEER A=0WLRFL, 2
TR B SCRR XTI 1A 8 D 45 / 5 8 G e - AN A8 A ) S
ARSI F A, A T8 IRk B i =
HOAETE — DS RT W W BT A=A+
87G Dy energy # 0+ F I AJE I A 22 PRLHTHH T2 4“7
B ORI K A & B TR S A #0702
ATRERY, HIFBEA B ML 2 A RO(E SR R0y, 3
L ETEFAE2D AR FEL BT AT D4y cnerey VEITTE DL T
AT Wh 25 TSR XT o5 — A RN AT 58 K0 o A
FE— L3R TAEH A =0, SRJGE M Dy cnergy I3
Wl KRR A PER), RE&TEEN. 5K
TR IRAT OG0 & B E A B BUE BT 2R R
RIS FRE NS5 5 50 o = € 1 (he) J2: 15 Bl s 8] -2 1] 17
7R Al B R SO S g 2 20723257271,

T, BB T a =’/ (he) ANBERT ] -
25 () 1717 22 Ak 2 D 3 AN A8 B SCAR e i R Ie 1 55
M F B S R AR B AE X e i gt AR B R
1,, = diag{l,—1,—=1, -1} (BB} 5 b 3 25 6] BE AL ), 7E )
2 r=xi+ X7 j+ k) b R R TP T R B
ST 2 B 2K v R

ihoy = [—i(hc)wv + meczﬂ—(EQ)lj v, (114)
r

Hrhv=o/or; rFRmEFESHEFZ0ENES,
(he) & R F 0y BT SRR+ (—ia - V) T
RE, ()R EMMBET R, XA R R
ST B AN Z5 R H R E L e =€ (he) (TR
R SCOUL I 2] Y 02 St e g =z [ BRAE G5 2, SR A
1 5 BB b A9 42 BT 3 B 3k 2 1 AT ] 500z 4 42 57 4

(113)
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A2 ). HE RS — B (f=1+d,
r=r+a), HW d a #BiE% K, Lo =0,
V'=d/or'=0/0(r+a)=V, I HIEFZ5H FIE
AR =r . SO T IR R s 6] B g, S
AR BRIC G, BT LAAE BT I 25 550 b i J v R 9 2k
FE RS, B HITE (¢, r} BT FER(114) 58 4 —FF
TRMBENGIL: R S e R S5 5 5 o
FLERFZS 5 {2, r) BORE A0 Z5 0 7 B a —FE, HD:
a' =a. (115)
K200 25 ¥ B o AN T[] R 235 ) 1T A A 2 3 1 D
TNSEARAS B SCAIXS IS BRE i T 5
Ve N SEAS A B SR X 18 19 &0 7 1) A (114) J2:
Kl i . AR5 W R KR ve 7 B (114) B ARAE
AT AE i (W SCHR[1]):
indy =Wy.
FR16)AK 1455 H

(116)

2
Wy = [—ihcaoV +m€c2ﬂ—e—]1// =H,(r,h,m,,e)y.
r

(117)
XA R BT R AR L vE 7 R R SE B O R, B
PG M

2 -1/2
W=W, =mc|[l+— | |
' (n—[x|+s)

2
a=S |klE(j+1/2)=1,2,3 -, (118)
fic
s=Art—-a*,n=1,23---.
FFER a BIFAZE
2
W=ho=mc’|1- 0{2+054 iQ— %l .
2n 8n” 2n’ ||
(119)

o1 B AT LU L B m, 2R W = heo KRB
PRAA SR 7, X a1 BOAS [] ) 3 4 A0 AR 0 B 88 A
SO X FPARXS BF AL o B RE . AN [ O B Y E
G2 [a) (4 FEAEL (LA e BE SR =2 8] IR AR 1) B AED) 2 o Y
B RE R TERSOULIN v, AT AN [R5 3 £ i 3
[Fl 3% 2l th 20 2 2 LR I T ok S, T2
AR RS B rh T S B 56 T o BUE AR B

a=e’ [ (he) BYEETT LU 3 I 28 B RO 2k o
i RPRE AR R = X5, 5 RE 9 ) R i Y
W B 2k 0 B Bl ok B L A A AR



iE R

7= A, | Ay, — 1 AT U5 BN o072 1T LA 258 XL OF )
B e S BRI 5 ) X R T R I (E w
HH L HE, AT RLaE I 2 R R L0 RS oAb RS 4N 285 48
Ha,

ar-a’
e 2, (120)
aO

2B o0 F1 a7 591 2 7E z=0 2k (B Ml 3R S2 8628 ) I 45 #)
T 28 Ft e B (A ) FIORG 40 245 4 8 8K, Q2 % 2K oo T
Xif R A f - BR AT X o AR ORI R R SR = T
T XA Z B AT LU 56 T A RS T £ i 7 HS A 4L
(BT B 7 2 (G A AR X 8 1k 0 R HL - 48 52 (Hartree-
Fock) /7 &) e RE i M B tH Ok 1Y), W iR R 25 A
T QI TR AR 3 T P ISR ASAE (Y Bk AR XS 1
T2, VA T VG e S G - R AR SRR X
W T IR OME M TAE, JFE S —ia.
DORE, SR B, AT 2 LR R W A i A
@, TR 120) N R BRATES R o, AT
B[R] A8 T8 1 O R R —FERY, T8 o e U FL A
Z AN IR B R QME, BT LA K b 42 S o Bk AR
Aala, =(a, —ay) ] ay X oS 1k 1 BUSFRE B IY H
G AE LI S50 R 4 252 TVBE A PR ) KA Ak B 1k
FRAMMIE (2 A2 E i), MR TR (1200% 400
15119"7?72*5“’33’34].

fii F 3R 9775, Webb%E A IE 19994F 4 15 1 fii
H Keck K 3 & B9 B4 55 X1 304 Aae / o SN () 45
AT MAE3o W EFEN Aa/a=(a, —a,) ] a,TEH
LIRS RE S NI 25 5 B 20044 A AITA T 143 P IX REAY
M, HASIBA R Ao/ o TER LIRS AL AR /N 25 51, T
HEAE R RS0 iR 4k, X — M
DB 5% 4iE J 3 b PR VLT 22 8 45 1) LI B B8 . VLT A0
W7 1] 5 Keck AN ], 45 54 ANz &2 B T o - A8
()25 (0] 4% ) S S Keck AU 25 AR, VLTHIEE %
W Aala=(a, —a)la, TEm A A LE K. T2
Keck MIFEARSVLTHHEARZLGGEK, Aa/a EH—
Az [ M 454, SCHER[27,3713R4E T 45 5%, 5
H~420 .

w, =, +0

X SIS AR AR M = B EAE E (4o~50) K R
W J5E 235 4 i ARG 20 235 4 5 BT e 21 A A B o=,
mHEZESL %L L m oM eny, Xa1s) i
a'=a (Q), TIRXEIEZEREKD:
(2, ()-a)
a

a.(@Q=a, ~10%.  (121)

(higher z)

AN R 5 P NS B SCAR X8 A T 55 3 (115)
FABRSR Y, BT e AN Bl SCARXS 18 4 1 T 2
HImME B AL (KRB z=1~2 b)Y J5 7 4 3 5 56 45
R GEY. AT R, eI SEAN AL e SRS 3800 <l Bk
S A IR NG B A TR X TR 2 Y R B 5 S
6 P9 i 2 S 8 3 D SR ASAE PR SCHR X A
PRI R 114, Pl SCARXH VB AT A Pk Y. DT T 2 R T
M, B SCHXEIE Hh A AR E S8 A B RT 5k H7 5k i s 2
M 7, =diag{l,—1,-1,-1) ZA R ERER, SEH AP X
AR I8 A FEAR i 25 B FLN 2% /2 Beltrami BE AL (3), BRSE
(8 3 SRS 18 2 P VG A/ S PG 5 B SO 3. ol
JEud, HAT, TEPERE/ S8R SO 1 e A L iR
SCHF T L

5 #hikSihe

A SCPEA TR T VY Fl /s 75 74 - AN A8 e L
XTI, B30 w0 PSRN AR e ARXT e Y 5T,
If Ho2 A S50 SR rF iy 3 e

T [ 2% 3 X VG R/ S A G o - AN AR e SRR X e
B 7 A T B Y BT k. Huas A VTRLAE IR 9% 3o iy
I3 (Classical domains)H A% 3 Fl R B BRIS, 19744F Luss
BV 36 K 3 — BEE J5 vk F T LA 2 A Bk
XPFRPEZS A3 B, AL T fe— M A B AR X8 AR
A 25 B B0 (ED Beltrami B F1L), HES7 T #1780 A 25 B 98,
T AT P VG R S P R - AR R SUAR XTI

ASCH SCER VT AUL S PEA L IR TG 5/ S A PG -
ANAR B SCAR R 12 A P 4R /S A P AR - S AR e SCRE X
s eI

ATV S BREESR B SCRH X 18 Y B 25 BEAS B AR
N I R A . NSt &,

4) X B AT % 1 i Friedmann-Robertson-Walker (FWR)JE ML R T-ER AL 3h ] GESZ 0. F8 SCEk[221, f# i SCHR 38149
25 B AR TR R s AE TAG 5 i T FRW B ML ) SR FRE M RS 3 AE~1077 eV, &R T o B T () Rydberg i i /&
E=mc’a’ 12, XFE AE=m,c’aAa, T Aa=AE [ (am,c’)=027x10" . 0] WX Pk [ FRW B B - 2028 (U SR A7 76 9106 ) 2 58 R

JEIE B FN5E 42 0] Z AT
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T T Beltrami BB A 5 JL AT S 80 AR 4 B b ) 3 3
T AR R, HET, M Beltrami & #
K, R T OET H H R B 75 P R/ S VG AR AR XS
Ji2Ehr I, ERH T AR iR R 2 i B R T
M IE Sl R SORSR A T 100 ¢ T Beltrami K1
A B (Killing) 2% 5 19— B G o0 2, 7931 1 38 i,
S B ST BUAR R B BB H S 10(=N(N+1)/2), M TTHIE
A L7 7 i) 2 ELAT B RO BRI 4 DU 4 v 25 . Bk R
R L TE G5 /N A AR e i AR BT, DT
PRAVE R BB 25 AR 0 1 A2 e, AR 3 Noether @ B, T3
T H R B FE VG R/ S AR VY R A XS ) 22 8 1057 E
i {E, p, K, L}y, HZ55MICHER[1,21]H 5 T HL A 5
D7 9 i S 0 ST B S8 A AR TR 3 R X i - A8 - 56
FH By S AR S5l 7 v ) — A B E

FET LR HICHNE, 45 T PR R AP RR -
AR ABXT R J12= M IENDE . 52 MM I
AR SCAE XTI 1 1E WD A L8, i A 18 2 R A
(1) J&F B RIR R GE; (2) 1F W RE & (MG %5 7K
) FNE N S EA A RS, 3) 1E . RIENfEES
B O R AT R (LR (94)). 5, 7838 H /58 N
AP SR XT e Hr, XA EOC R IR XTARAY, T
T8 AL T 24 JOHE i B ) i v I ) o R 1) B K A
ME. ARG R TR Z 0 25 B I A X FhoR
R AH X BR IS T B B0 I — B ORI, A%
. T A XX BRI T FEH A 20,

A SC I B T A o 9 15 ) B AR T v ol M) 1
VYRR BV R - A B A XS | 1 R F, 4
T AR R AR e T U R B RS X AR Ay
S E IR SOBAE3 T TE: (1) IENRE . S BT R
IRACK F R ARG (2) HEAHEUCR T I
RS2 W~ R Beltrami i FL AR B AN AR AT, (3) XAHES
1 1101~ Noether fnj 545 #4) 75 VG 457 / S 75 74 R G 4K
T T I B A AR O A QBRI AR VY A/ S AR Y
FEREACEC A A M. AT A A8 PG 5/ S A5 VG e AN
ARFEXTIE T 1R A .

i FAE<HER UL 4R, BetramiE BR [0 3] 3558 49 X]
b I My L B AR, Y AR/ S A P AN AR B SOR RS B
F 2R AR ] B3 AT S T 5, B AT
BRI Y T R O 1 S e U B 3 i X
M, AH RN T 18 3 (A~ 1042 GAE DL ) RAR AL 7Y 5
FHWEFRE, WA E TR A B
XA, XOH T R A A Y R S ki
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RO T R R SCOULIN AT LA i I A, DR F 5
T O 0 0 5 25 S A T B AE P B R X P NS AS
75 ol 5 PR VG R A P RN AR B SCR XS B R . AE
JE - B ORG240 235 44 B o BB R R T OB Y
BEZLURI Y. DR e S g U b (Le an z ~ 1~ 3) 11
JCHEBERL, AT LA K B OIS 1Y o, B 5 iR S
U= 0 oo LLEE, PTG P R BRSSP sk
AR XIS T SI% W H o, =«,, MR
TEVIREA I AR S T IS R a, 2, .
T 22RO AR 223 Ty T 14 R S 56 O 0 1 5 (L
HR[25~27,35,36]), KM TEdo~50 BEIFEHEN a, #
o, 1 S WL B A b S E T N 3SR e AR X IS
ISR . SRR VG AR S P RN AR e SORE X
BT AR RE S X R AR SRR 1 — A
TR

A3 X AR UL S 5 A AR A LT [l SCrh
FERN B O-TE T, QRIEZR oI X 7 1Y £ BRI X
o- AR ) BB R AR 8 R XA B0 AT DA R SO
FE LR B SRS S L R o- RO A . BRAA S5 T
1 OfH Bt A SCHk 33,341 89 115 . {H 1348 H 182 S
MK [33,341 (A2 3 T P S AR A8 g SUA s 2 |
TS EETT A SR, AR T — B0 B PG R/
AEVGRE- AN B LAHXE a5 5. X ke, BUA SL5
AT HUBE T A =0 USR5 SUAHXT IS 1E =
AR (z:1~3)AbiE H, X 5 5R & 1 B SC i 25 R 1 AN
TR RRAY SRS R R o, = a,, BIMZEAAE
B SRR IS T 25 2L RS A0 AN 3 B, fif FH SClik [33,34]
B T 5 2 SR 00 S g R B AP JE 8. AR A B
AP JE WA IR B T D 0 S AN AR B SCAI XS 7E = 4075
IEARE R, I SZF: T A = 0 B AT I8, X — 4
B2 . (B2 SCHk[25~27,35,36]F 44 H Y -2
L BESE R A G, HhaE&akAam Tk
AHIE A 201N R G R, AR 2 N %
T A =0 B 5 DY KR/ KPSV R Bk UARXT IS B 2 B
IS RITHE O, ARG HXAHE T AWM QKIMHE
AT BE R

e, 38 I UL I A B AR WG IS 1 R T i - AR
F4) S 36 A b 2 X i Pz A D G ) R SO,
FAEF RAEPR A Y BESC G . — 26 T /E & J0 X A )
SO S e iN ol = ISl i e = v /B NG L B S R
M-S | AN EIS AR R AR E AR, XAET
Wy B2 P R bR B (K A5 P (Hierarchy)) WA, AT



JEVAL, GE R HUBRT SR S P R IO A B BT ORI S AR RO G BEAY. ToRE, PR SO
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Special relativity related to the Einstein’s cosmological
constant: A review to De Sitter/Anti De Sitter Invariant
Special Relativity

YAN MuLin

Interdisciplinary Center for Theoretical Study, Department of Modern Physics, University of Science and Technology of China, Hefei 230026, China
E-mail: mlyan@ustc.edu.cn

Common Special Relativity (SR) is invariant under Poincaé transformations and its basic space-time metric is Minkowski
metric which satisfies the vacuum Einstein equation without cosmologic constant A. In this paper it is shown that when
A #0, Poincaé invariant SR becomes De Sitter/Anti De Sitter (dS/AdS) Invariant SR. Solving the vacuum Einstein
equation with non-zero A and considering the inertial moving law for free particle (the first Newton law), it is found that
the generic basic metric for SR with A #0 is the Beltrami metric, which was originally suggested by Lu-Zou-Guo in
1974. In this present paper all Killing vectors for Beltrami metric are presented via solving the Killing equations, and that
Beltrami space-time has maximum symmetries is shown. Through this way all conservative qualities are found, and
dS/AdS invariant SR is formulated. The canonic formalism for dS/AdS SR mechanics has been derived. We find out that
the corresponding dispersion relations of positive-version and negative-version Hamiltonian are not symmetric.
Comparing with common SR this asymmetry property coming from A #0 is very special. We conjecture that it may
leat to reveal the reasons for understanding matter-antimatter asymmetric in the evolutions of the Universe. By using
canonic quantization, we formulate dS/AdS SR Quantum Mechanics. The corresponding SR quantum wave equations are
given. We briefly introduce and comment the experiments to detect the fine-structure constant (o) variations via
observing the absorbtion spectrums of atoms (or ions) at z~1~3 against quasar’s lines. Such a-change experiment
results are against the prediction of that & keeps unchange, which come from the Poincaé invariant SR. Considering that
a-changes in dS/AdS invariant SR atomic physics have been confirmed in theory, such a-change experiment results
could be thought as a support to dS/AdS invariant SR. The physics of dS/AdS-invariant SR is beyond the standard model
of physics.

Einstein’s cosmologic constant, De Sitter/Anti de Sitter invariant special relativity, relativistical quantum
mechanics, fine-structure constant
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