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FE: T FHMEYE 55 (Cosmic Microwave Background Radiation, CMB) [#] % 1] ¢
P 5 SR AN s ) (R 5 T I8 %E (Lorentz) XIFRME MK T2 R RS FFABEL, JH3ETiX
AFHHLLL SIM(2) MUVEIRIR g, 1R T Prif i I SRR, 3 B0 IR SOMM b 5x 2 i — 5% [A]
15738 (Newton-Einstein) 5| 7 BE P S 1w 5, T B/ RUEE B Lorentz 3R M R B AR
e B BB RER. 24T T SIM(2) MUGHE®, [EIEsh TR IMIR T 8 MAWITHE, IFH.
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SIM(2) gravitational gauge theory
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Abstract: Based on the anisotropies of CMB (Cosmic Microwave Background Radiation,
CMB) on the large scale and Mach’s principle, this paper proposed that the Lorentz
invariance is violated from the length scale of galaxy. SIM(2) gauge theory was taken as
an example of such motivation to illustrate the so called dark matter effect, the deviation
of astronomical observation from Newton-Einstein prediction, which can be emerged from
the accumulated Lorentz violation effect on the short scale. SIM(2) gauge theory was
analyzed and 8 additional constrain equations were obtained in addition to the equation
of motion, while the independent components of contorsion were also reduced to 8. It can
lead us to the conclusion that the contorsion is non-trivial and can contribute an effective
energy-momentum distribution even in the region devoid of matter. Finally, the cylindrical
symmetrized solution of metric under weak field expansion was given and its property was
analyzed.
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I~ SCHIXT S & AR 2 rh e BN B S 22—, B 73708, R b Va ELS ik
Dhihgs— 7 95 E, 0 b K4 —# i (Grand Unified Theory, GUT)[FJHl 2, AATTZ T U6
SR A AT LK OIS, ot 25 T EIS A BB 2 28, Utiyama £E 1955 4=
e TR SRS B O B () AR D A A TR v A, s
WAL ER S AR E . Kibble 7F 1960 f5E T Utiyama (FERY, KX AN BAS E InE XL 2. ik 4
1974 FE A 1 219 Yang-Mills B0 51 736 4k 61,

Lorentz X FR P& AR EL2E AT B AZZ e Wr 45 5 FE AL 1) 1) 52 DT IR AE G 2152
B T RS I R, A B T XA TR Lorentz XSFARVEN. 13X — W A4 H 7
T A AR IR I 2. 52 R EEAE X AN O R FHAE T A ) 28— AN e — R SCH X e . Bl
H I I HERS , P8R ST T 46 S8 25 4 AT Lorentz X BRME 2 7 A2 ERE IR P B, 171X LE 1%
HVEAE T R R B e 4 L

CMB & 51 F 6 TR AR 14 5. M CMB (K308 7T LLE 2, AT A 5L & A%
T CMB #1125 R L 627422 km/s [T EHIZ | = 263.99° +£0.14°, b = 48.26° 4 0.03° J7
I3, XANIE 3 T BB 5 1 2. WHR M LR, CMB § 11-25% R 14776 R 7R 28 2
ATAT 2 B M 5 #RIA T Lorentz WpAEPEM. CMB $edi B A7 AR 22 7 50 0 HoAts /e 3, i e
WORRBE M S E RO HEFIREE S A0 4, Lrh RR L M R K itk B TG -1 2
Ga: BRBRIT (=2 VYRI5 R E TS A LG, (=3 M PYRAE 5 )\ A e A
TCVEFRRE I I 28 5 0 T T RN V0 T 5 R BRI A4S B R ATIE R, XN IE LR RN
A0 L.

ik i BB B S AR 1 s 28 p K R BE ) o0 A i, LT DA T — b R Ky e SRy dk
BRI ER o 1R R gl Rtz () 3 Rk AT KU I Lorentz SRR 1) ) AL T
S,

CMB [ 3E % i) [ 12 LA K 0k 5k Jit 2 ) S % 7R T Lorentz 3 FREEZE N RO F 0% i 76
KRB b BRI ALY, (1) v e

1999 4, Coleman F1 Galshow 3 H! T i 25 Lorentz SRR ) — BRI TR AN Y A1)
R LU 3 () e s AN AR I T SR VE XS O 3 Bl 1) 2408 S AR ] — AN (R SIS I 4.5 (1 % ) ok
ZHk. 1MiJ5 Colladay Fll Kostelecky 51 T B — I 5 FEUNIPL BN, 1X L5 1] LLUG BUE
T Lorentz XFHR A S T 801 F ek & (1) JE 22 11 B A 3 AE 8]

2000 4, Amelino-Camelia $& Hi 7 XU SCAHXFROL 1X AN BEIS L RR A A 15 AN Wl 3 A4
B I A8 s — AR HE BN ¢ — DA TEENN - 57 F 1T LLA R R
M, J5 AT LU RS Plank JF; M4E & — oo I FS R F0E SCAHXT 18, I IX AN BASAS 5 &
B SUFHGH S B i 114

CPT(Charge conjugation-Parity-Time reversal, CPT)X} Fx Pt 42 A #1155 ™ 4% 11
XIFRAEZ —; TIX AN X FRPEFRD Lorentz #4776 JEH K2 IBER. AT, 7EHELLBE L CP
P 3 AR, XG5 Py T W FRPE AR 4 A AR (). T Lorentz #E ([ 43) W P, T
KEFRPEA JE 85K Lorentz #f. IX5EIE 7N, Lorentz B ([ 4) tH AT #g 2 A k.

2006 4, Cohen I Glashow $& H T Bk SCAH T 18 6 FR PE S (AL 6, X AN B FR N
A B SCH X 18001 i 2% 36k FR 2 AN B 02 Lorentz f(Poincare Bf), 1Mij /& Lorentz £ 1) ¥
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Bf: E(2); HOM(2); SIM(2). fthAl] A BB SCARXS v H BESK (I ) AR 4k TR & N S A
%L Lorentz #f 1M W 77 AL A HES0 o) LASEIE. HA /2, 7RI Py T 3t o] LY 9K 558
FE(P] Lorentz Ff. FEIX L&, M olRE B e /N 3t A2 4 A2 Blooo 77 SIM(2) . 2007 4F,

Gibbons. Gomis Fll Pope # tH 1 SIM(2) FEAE Ay I 20wy 06 BRAEAR Y A1) R IX A48

A Finsler JU] Pk i,
BATTLL SIM(2) BE A RO XS BRAE, R4 L T Vs FE 8.

1 SIM(2)3] A #iE 2%
AL BB T R [12-13).

Lorentz & A RIEA N
1 0 0
o -1 0
Nab = 0 0 1
0 O 0 -1

& XHFREE e, E L
MNab = g,uuhauhlby-

HAH R BT LR IR A
Feup = (ha'hy” — ha” h™) O, hC ..

ESJiE
fab=—1 ba-
Lorentz 25X 6 ML A TG, Hawi 2t 18
[Map, Med] = i (Mbe Mad — Tac Mbd — MbaMac + 1adMpe) ,
Forn, 0N A By i AR T I K
J1 = Mg, Jo = May, Js = M.
XA EE B (boost) 2 ITIT A
Ky = Mg, Ko = My, K3 = Ms.
JH Ff1 8l A0 Bl e 2y A pROTROR, X 5 O R T LU R

(i, J5] = iijn s
[Ji, Kj] = igiji Ky,
[Ki,Kj] = —iEiijk.

SIM(2) ZE ot
Ty = Ky + Jo = Mo + M3y,
Ty = Ko — Jy = Myy — Mas,
J3 = Mg, K3 = Msp.
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Lorentz k4% A, RAREFFITEA N
A=A Mg + A%, Moo + A Mo + A2 Mo + A% Mos + A3, M. (10)
My R NAR R, IXAFAF 5 ILGRFF 1) A, W2 PRI, XA & SR S ATl
i a
Dy =08, — 54 b Moy (11)

SERR F, Mgy #2& Lorentz B R R, HTIRATIEFEDI A 0], Ok Lorentz BE) R H RN,
N T ZEACEURBIAE SIM(2) b, FeA i in R sy e

A, — A%, =0, AP, + A%, =0. (12)

AT IXFEHI PR, S Lorentz N 27 BEE RS2 SIM(2) IS VL B 12
5 Aab# *Hﬁ}ﬁ H‘Jéﬂ%ll\iﬂjéé% Fpup. ?%E

T%,, = ho"D,h%, = ho?0,h%, + h” A%, h°,, (13)
XA LA 8 e FGFF AT contorsion
Fp,uu = F/p,uu + Kp,uu- (14)

Ay B [ LSRR T MIRREL, WAL

1
A% = 5 (foe + To" + fe"s + T = e = T - (15)

it 3 M1 T IR 2% [ 2
R, = 0,A", — 0,A", + A% Al — A% A, (16)

AJ LLE R 2B e bR 1B K
R s = ha” WO ARy = TP 50 — TP s + TP D — TP, T, (17)
PSR Ks b7 IC B U b i T 2. MR8 i 25Kk &, bR i v LIS
R=ha"h " R™,, = ha" ! (A", — Ay 4+ A% A — A% A (18)
e

Lorentz I 2 BV FLE (45 Al 52 Hilbert £F A1, T SIM(2) I TG HNE A LR,
ISR (B M ATY N (e W

1
e = o [VER (R4 A (A%, A%, 0 (4, 4 4 ) . (19)
AR A RS AL 7, S5 2R
1
548E = e J‘d4$h6A (Rabab + \H (AIOM _ ASIM) + AH (A2OM 4 A23M))
_ 1 [dtas A —D, (h(ha"ho" — ha" ")) (20)
167G LM (0010 = 0a°05") + Aakh (6220 — 64°68%) |
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Hrp,
Dy (h(ha”h" — ha"h")) (21)
=0, (h (ha"hp" — hathy”)) — h (he” hyt — hethe”) ACa — b (he” hat — hethg”) ApE.
XA R LS Ny
—Dy (B (ha"hp" — ha"h”)) + M"h (32" 0" — 82051 ) + Aotk (8.°0,° — 6,°0,%) = 0. (22)
HT

Do (B (ha®® = ha®h™) ) = b (0 T00 = R T + 1 T4 ) (23)
B STM(2) TSR, BOAE RS TR IORG S T, PRt R T 0. el 1735)

h” (T + TC13) + (hoﬁ - hsﬁ) T+ hi? (T — T%;) = 0,

(24)
he? (T + T¢32) — ha (T, + T¢3¢) + (hoﬁ + h36) T =0.
X AR (a,b)
Dv (h (hlauhlbH - hathV)) = 07 (25)
AR5
R gy + h (8, A%+ A% 0, A ) 8y (ha” B — hohy”
518 = — Jd‘lx ORR ey + h (Op At ) On (haho ") (26)
167G + (A0, — A3L)) 6 (hA") + (A%, + A%,) 6 (hA")
T2 2, AR 230 )22 5 FEAE B 0_E A Einstein 5 F2—FF
R®, — %5C“R —0. 27)

BAIRKG HEFR A Einstein 7 F2. (HEE R A 5 —, SO XA FEIE BRI 2 o0 FE Bk
Az, PRk, dh# A Hilbert 4 S 45 RANR ;28 =, XA FERY contorsion FEAN A 0, P I
FFERAR XS A A
BATTELAARIR SR iR B2 K T AT ()i A IA A contorsion K FIEE ) R AL f Itk X
e 5 B contorsion [ TE A

Aabc = Alabc + Kabcu (28)

&

a 1 a a a
A/ bczg(fb c+fc b_f bc)v

1 (29)
Kabc = 5 (Tbac + Tcab - Tabc) .
)R A% ] LA contorsion Al f #RiIA
KloC _ K31C _ % (floc _ f31c _ fOlC _ fclo + lec + fc?»l) ,
30
K2Oc + K2SC _ % (f20c + f23c _ f02c _ f32c _ fc20 _ fc23) ' ( )
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FATTH contorsion FiE
Dy (h(he®m” — ha’hy™)) = Ripa(K %, — 6,°K9%.) + naa(K% — 5, K4, h.”, (31)
n] LS R

Nod (chl _ 61chee) +1a (cho _ 50€K€de)
= —ma (K% — 85°K%.) —mza (K4 — 61°K,)

. . (32)
nod (K%g — 85°K%.) + maq (K — 60°K*,)
= —73q (ch2 _ 52CKdee) — )oq (ch3 _ 53CK636) .
RCETD
K003 _ 530K0862K630 _ 5OCK636
ol
2c cr2e cl crrel __
K —01° K¢, + K9 —6,°K“ . =0 (33)
E VAN NS
K120 — 1(2317 K121 — 1(3027 K122 — K301, 1(123 — _K1027
KSIO — I(IO37 1(311 — K232, K312 — —K231, 1(313 — I(IO07
KQBO — _[(2037 K232 — _KBOS, K233 — _[(2007
30 10 (34)
K%y = —-K™q,
K201 — I(IO27 1(202 — _K101, K203 — —K200,
I(lO3 — I(IO07
PLA
K101+K303 — f101 _ f131;
1
K% + K = 3 (=flo0t+fras = 10— f251) 5 (35)
1
K% = 1 (=03 + P30+ [P20 = 2/%23)
YA K

2f%0 + 031 — fl30 + 210 =0,
f010 _flso_f331 =0,
fO9 = P30+ 223 =0, (36)
fla+ P12 =0,
—fllo - f131:f220 - f223-
AR IIRSLI contorsion A% T 8 A, T BRI W N 8 4>, BRI IE LT BE g KA.
57T, KRR A4 3B Binstein 7 REE I S5HbR T LS g
Ry, = apF/pAu - aurlpkp + Flpnprmw - F/pnurmkp
+0, Ky — 0K,
+FlpnpKn/\u + KponmAu - FlpnuKn/\p - Kpnurmkp
—KPpu K + KPpp KMy,
Hrb, Kryy = ho"hPyhe Ky, INBT)IOH 47002 By 5K 38, AR 1 20 o I S 4R AR 11
contorsion HIDTHEA. IX X H 10 DN AR, b 10 ANEEM &, K, Sd2 18 N RAI=F 18
MR

(37)
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TATTRA;R ¥ 2 FL2% Binstein J7H2. FAT PR HLA TR CAE R, WEAS TR0 LS i

_RM = 0pKP\u — Ou K" 5
"‘F/pnpKnM + KponmAu - FIPWK"AP - KpthmAp (38)
—KPn K + KPpp Ky,

A TR AER A RE. kR B, X Einstein J5f%

1 -
R, — gg,uuR = (Tsim)) (39)

uv’

(TSIM(Q))W W K PTotsR IS . X ud RIS WA Y iUa s 00T, BT SIM(2) B
W2 DTER— AR I B &, XA 5] DU R R AR I o v e . T sEBs B, FRATTKR
TP B 25 35 A2 BT 2R T R, AEIX -G R, contorsion 44 0.

BATTEI —MAERTFRFR, MK 5 o — A X R B

Vip,z)° 0 0 —V(p,2)°w (p, z)
0 ~Q(p.2)° 0 ’ (40
0 0 —Q(p,z)2A(p,z)2 0
~V(p,2)*w (p, 2) 0 0 Vip,2) w(p,2)" = 75

AT IE ) Lorentz 224, TR 8 MR R, St FOP AR IR A B R U T 2 B IR
FERLIKI 55 511U, E%?Eﬁ}ﬁﬁv%fz, Horr, R AR R UL, ¢ L, G517
WL MAREOBERN R (WK XN SEAET 2 x 1070) . FATHZORAEXS B
FERI AL 55 3 0L (HANEDRIE 12 595 5), I XN IES 8 O ol 0L, ke 14
JEITZ K. JETT R, AT A A2 20 A 1 1 5

142V (p, 2) 0 0 —[1+2eV (p,2)] ea
[1+2eV(p,2)]
0 TS )] D+Sh(ﬂ 0
en(z
0 0 R =R re)| 0
— 142V (p,2)] ea 0 0 e2a? [1+2eV (p,2)] — 1+2ap7l/(p,z)

(41)
KA G RANG TR, RIAE— ISR V (p, 2) = 0. BT, AV HTIXA LR M e
X Y AT
g UrUY = 1. (42)
s Ll e AP b, AT AP R R IRATE 2 2 DKillingK
B S T LUE WA R

il 5
L:=p*%, (44)
or

Horb, B RfER, LAUGRAZNE. RN [EEAQAA W13

dp\* L? L
[1+2ef(p) (d—i) =E2—1—F —25@EF. (45)
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LA 2

U=1+2 +20aB%. (46)
p p

BATVEIVIEA B BEAT 51 73, RS0, X S8 a R miiuE, — B2 3042 1 0

el JogimAt.
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