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R # X B &
CHERFBR % B 5 9 (REFZEY 5 5 % 5D
4k B R E

(FEBERL R XX &) (PEMEER TR
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AXHIGERARMSEEE (1] bR %, XBALSEEGIER, $4h, BIEAT DR
B-kBERAHFE,

—. WEEH N

A A PR A4 I 2= BT RO

dst = gpdxidxt (1.1)
BEEN(+, —, —, —); XBIIR, &k, -+ B 0—3, ZERWTH Einstein J772:
1 a 1 s 1
Rix — > gixR = & [& (‘P:i‘P;k Y g;‘k‘P;pq)”’) + " (P:ik]: (1.2)
gikq’:ik =0, (1‘3)

Hifi b 5 @ HERELHEH, P R—REY. Wb = 1 I, 32 Brans-Dicke® F73|H0
FE. HFHR (RN R RS R, FREAB PR, BEREREERE,
TERF EMER P 2EEE
g e = 0, (1.4)
XBRARESTHIERRGE (1.2—1.4) 1.
R AMERZ SEEHEAEARSE (Quasi-Orthonormal tetrad) {eln}, BHHEEMIK RN
EXE ot AIEY |
gt = elpely + elpety — f{z)“’?s) — elnetn, ‘ (1.5)
Hrf ol = f_{z).
A 0% 2 Pauli 55F% 7T, B
0% = 8udh, Olp = 8485, olp = 8ud%, ol = 5403, (1.6)
KB 4, B, --- Rl 12, TRE-KENNG—IEE. FAMER-HRKE Ty
X MR BER A

T 4z8p = T,';(e{,,)e{‘b)a'?;aoﬁﬁ, (1-7)
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XTHERAZERBHEATSIFIE [3]1 5K [4], EFBBERIEATIMR (WeyD) SRBFTX AT

EREEXN

C 45pFcépi = €EF€ca® ascp + € 486cp¥ ErcH>

FHrf

€45 = €15 = 0405 — 8403,
E%ﬁ,ﬁ%ﬁﬁ%ﬁ%?&ﬁ‘ Z) E: e %ﬁﬁfﬁ Aa B: . ﬂ?ﬂ‘:ﬁbﬁ
~ . 1
T = TAC‘AC: PapcD = ': (TAEBE -+ TBEAﬁ).

Newman-Penrose™ 1R SEEEFTN N FERERL I ascs A THNFSER

™. 4B
ch 11 12 8 21 22
11 K € 7‘
T ypcp = 27 o o 2 ’
12 o g ©
22 T 7 v
HFMAETF
.8 ; 0
J— = p) \ — P —_— el
Xig=D= ¢y pyel Xn=A=c¢en 927’
0

Xpg=208=-cgy Xa=25=c¢cwp.

(1.8)

(1.9)

(1.10)

(1.11)

fiifi 1L R ERBIE E. Cartan BB H R DIRR S HFEKER Géhéniau-Debever™ [y 43

IR L, 18 Einstein FRACAH THEHN—RII—N TR, BHEE N-P HE:
Dp—8c=p"+05+ (6 +8)p— kt — k(3¢ + B — =) + @ui,
De—oe=(p+pla+ Be—&)o—(r— =+ 38+ @) + Uy,
Dr—Ax=(r+m)p+ (T +n)o— (¢ —&)t— 3y + 7)&

+ ¥y + @um,

(1.12),
(1.12),

(1.12),

Da — 8¢ = (p + & — 2¢)a + f6—Be — ky — &b + (e + p)n + @, (1.12),

Dlg-‘%:(“‘f‘“’)a‘*‘(ﬁ—‘?)ﬁ_(ﬂ"'7’)"7_(‘7"77’)5+w1112;
Dy —Ae=(+ @)+ (FT+z2)f— (6 +&)y —(y + 7)e

1
+ 7w — kv + w'uzz + Pr2iz — 5'4‘ T,

DA — 8x = (ph + 6u) + 2 + (e — B)m — vE — (36 — &)A + Pum,
Dpy—én=(pu+cd) + e — (e + &)u—n(@— B) — v&

1

+ wnzz + 'I_ET’

Dv—Qlr=(=+Tiu+ (EZ+DL+ (y — 7)o — (Be + &)»
+ & - Pii,

(1.12),

(1.12),

(1.12),

(1.12),

(1.12),

AL —bv=—(u+ @A — By —7)A+ Ba+ B+ x— )v — Wy, (1.12),
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8p—8c=p(@+ ) ~cBe—B) + (p—p)t + (o — @) — Ty, + Puzm,
(1.12),,
ba — 58 = pp — Ao + oz + B8 — 2af + y(p — p) + e(p — i)

— W + @+ % T, (1.12));

60— dp=(o—p)v+ (p— )= + !‘(0‘ + 8) + A(@ — 38) — Wi + P22175
(1.12)5
v — Ap =@l + AL+ (y + 7)p — vz + (r — 38 — &)y + @z, (1.12) 4
by =M= —a—fr+pr—ov—es —(y =7 — p) + ak + ¢um,
(1.12)35
ot — Do =puoc + Ao+ (v + 8 —a)yr — (3y — 7)o — k¥ + @um, (1.12)4
Do — bt = (o +20) + (F—a =D + (v + Pp+ o6 — Vuw — LT,

(1.12)y
Ae—38y=(o+ev—G+PL+ (F—mae+ @ — 1)y — T, (1.12)
HykE Bianchi fEZERY:
DU, — 80y + (—o + 40) ¥y — (26 + 40) Ty + 36Ty
= Doui — d@un + (—= + 22 + 28)@un — 2(¢ + A pun
+ Epuzm — 20@un + 26@un, (1.13),

lelZZ - 5@“1112 + '1'15 DT + Aw‘nn + ('_ 2x + Za)lfmz - 3p971m -+ 2/5@’1222

= 5%@ — Apun + Qy + 27 — ﬁ)‘Puﬁ - 2(05 + f)‘Puﬁ
+ &pun — 2TQun + 2p@un, (1.13),

- 1 -
Dy — 6@y + ;; 6T + 20¥,; — 3a¥yn + 2(5 - P)qflzzz + &¥0m

= §@ui1 — A@un + v@un — A@um + (27 — B)Qun — 2TQun
+ 0Qum — TPun + PP, (1.13),
DU s — 8W o + 300 1 — 2(@ + 22) Wy, + (46 — p)¥
= 8¢um — Apan + 2v@un — 24@un + 27 — 27 — B @an
+ 2(“ - f)‘Pzzﬁ + O, - (1~13>4
S,y — ATy + by — Wy — 2(8 + 20) Wy + 30¥
= Doun — 6pun + Apum + 2(8 — @ pun + (28 — 2¢ — p)pun
— 20Qun + 26@um, . (1.13)s

54[1122 - Awuu + —ILZ 6T + Vqruu + 2(7’ - Il-)w‘mz - 3quuzz + 20'1171222

= 5%177 — A@un + Fenm -+ 2(’)’ - ﬁ)‘PﬁTz’ - (205 - 23 + f)fpuﬁ
— 27¢un + 20Qum, (1.13),

1) Newman-Penrose!™ RA MBS SR Blanchi ESR, i Piranit*? gyt X th, Br3]|HERY Bianchi
EeERXS5XBEEFRFAR. EEATBERIANESRLE 11 A28, FHIERLMHIY, TN Bianchi £
FXRF 84
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5wxzzz — AUy, + ‘él; AT + qurlllz - 3#!?1123 -+ (zﬂ - 27)471222 -+ Uwzzzz

= 8@un — A@un + vPun — AQun + P@un — 28pun + (28 — T)pun

— TQun T 0Pz,
W — AWy + 39Wn — 2(y + 2.u>w-1222 + (43 — 7)o
= 8pun — Apan + 2vQun — 2h@un + 5@an — 2(v + E)Qan
+ (2a + 28 — T)pun.
HHSNBEM ARSI ET D, A, 6, 5 I EKA:

AD — DA = (v + 7)D + (e + &)A — (7 + =)6 — (v + #)3,
8D —Dé=(a+ g — =)D+ kA — (p+6—5&)§ — 05,
A—NA=—3D+(zr—a— A+ (pg— v + 7)6 + 15,
86 —86=—(u— @)D — (o — p)A + (@ — o — (2 — )3,

(1.13),

(1.13),

(1.14),
(1.14),
(1.14),
(1.14),

EIEALEY, 2RBRERSENUERGE, XHEN T ERELABEHRSL, ©)
fyZEHL, BASL(2, ©) FILIH T EAIE R A K

-1
(o
0

(1 B
0o 1

BAH;

G o)

—if
Z 0
) 4> 0; (” 3) 0 K5
0 c+§8 ‘

FRRL T X P A A U E AR R B #R R, IR BER R B T ascs MIBHKRWT:

(1) #rh Xufsed

)
oy = Aely,

£ = A%,
f = Adp,
¢ = Ao,
T=r1,

£ = ¢k,
8=p,

& = ¢¥%,
T = 7,

ey = A7 ely,

§=Ae+-;—DA,

@+ — A754,

R
I

1
2
F=g+ —;—A-laA,

F=dy + —;— AAAd,

g{l) = 5‘21),
é§ =¢+ D@,
2
G == ¢~ (a + -t—50>,

- .
ey = eta)s

=,

(1.15)

I =740, (1.16)
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(3) #RA R AR TS
g’(.0) == c’{o);
&y = ely + BBely — Bely — Bély,
Eéz) = l5’{2) - B"e{'o),
K=k,
g = p — Bs,
& = o — Bk,
# =1 — Bo — Bp + BBx, (1.17)
é = e — Bk,
é=a— B(p+ ¢) + Bk,
g =8— Bo — Be + BBr,
# =+ — B(vr +8) — Ba + B%0 + BB(p + ¢) — B*Bx,
# =ax — 2Be + B* — DB,
i =%— 20+ x)B + B (2¢ + p) — B’ — (6§ — BD)B,
fi=p— 2B — Bn + B¢ + 2BBe — B’Bx — (8 — BD)B,
% =»— B2y + u) — BA + B¥z + 28) + BB(2a¢ + =) — B%
— B?B(p + 2¢) + B*Brx — (A — B6 — B5 + BBD)B,
(4) #A#lie
&loy = ey, ¢y = el ély = — &b,
£ =, E =17, T =T,
b =u, é=g, i=o0, (1.18)
&=12, f=a, i = p,
T =m, T = €, Y =K
=, FE-KEIHEH—RER
BRATBURE M E
o = et oL, (2.1)
GNHTE
L2 = el (2.2)
PR MR, E& G (14), 2—8 (Nul) GEKE. XEERER
0=, H=r, (2.3)
TRE
ey =61, el =au. 2.4

R—REmH (2.1) Bl ¢ = of & (1.5) #RH.

i clo W NATHER A

g1e® = of®
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38 (1.6), RIFERE of — o, BT, %ﬁmmmga@
V48P = €48cs €4 = 84, (2.5)
Hih V0 BIEROHERS. TRE

VsV acp = e X584 — 67T oupp€r) + €4(Xppéc — €PT ocpsée)

= T14800% + Ticpsdl, (2.6)
B—5H, H e = ¢ WA
VsV 4P = V 4cVsbP. 2.7)
FA (1.10) RS, A EFRA, B0
k=e+e=p—p=a+f—1=0 ' (2.8)

b, HEE (1.3) BIER TN
§4%6°DV 55V 409 = 0,
PL(2.6) 5 (2.8) RAERBH
p+p=0,
BE
p=0, (2.9)
HTAXHERE-ZHEKE T B (1.2) XvA2, 38 (1.7) & (1.9) K,

=0, puen=-"2 [—a; (V4e9Vsop + VazpVase)
4 le
+ (—;)"CVAEVBEQO + VBEVAI_)(p)]. (2.10)
BRI gun = 0, B (1.12), &1, 447
oc=0, (2.11)
BT = 2o+ ), — lo— ol LU o] 4 BURTE S| S1H 51405 BE Cexpansion), B

BE Cewist) S YDBE (shear) [HIZnIL3CAR [4] h (4.19) 55 (4.16) R ], HAE
Gwl HFE-KESIHENEKXBLERTY BRI,
# (2.5), (2.6) F1 (2.11) A,

_ _ - __ bt
P1277 = Pan = Pz = Pun = —,
2¢

b |a .
wan = L[ Lt G+ D], HEmen =0, (2.12)

fERZERERE. M (1.16) A1, "I H 6 (6 X THAIIREHF ¢ — =6 — 2 +iDO =0,
BRFARK (2.8—211) MFHHIRRIRRIL, Bk, ROBER TRERATEEE

Kk=g=p=0c=T—8—p=0, (2.13)

Mid (1.12); R (1.12),, &1, 450
e =¥un=0, (2.14)

BT TR FF R R R T4

quscug“ngch = (0‘@1 + 0‘2?)(51? + 5252)(‘/151 + ‘)’zCz)(ﬁxcl -+ 812.:2) (2-15)
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H, @ By 71, 0 RGAWAAZE, E Herpos 3 LIEBFLRDY, Cupep HIE TR, R
=p =0, MFER o, 5 8. 5 e BHRELH. T o, B XHAER

U= aAaBalee(a)

(FRASMREK BRI ERFIEF DL E olo BRELH. T2, HE-KES NBENER T AL
SHNVREK B —ANERFEHRAES.
w2 AREEIENRE-KERESI I GIXERRE LEHEN), HEFE-K
B3I W ER I FSLE SHMREBRN—AN S ENERFIESAES.
AFERI, SIEFIRE U, X(n=10,2,3) R o, §(2=0, 2, 3), #&
ely = X8 + Usl + X6} + X351,
ely = E%} + wd] + £61 + £,
HTERLE oo = ), 438 (1.14) FEAT IR 5 2"(n =0, 2, 3), BHIRETE

(2.16)

DU =—(y +7)— (¢ + &)U + (7 + m)o + (v + 7)a, (2.17),
DX" = — (e + &)X" + (¥ + =)&* + (v + ®)E", (2.17),
Do=—(a+B8—7)— U+ (p+6— 8o+ 0, (2.17),
DE = — X" + (p + ¢ — &)&" + of”, (2.17),
U —NAw=—5+@—~a—BR)U+(u—7v+ 7)o+ ia, (2.17);
8X* — AE» = (v —a — B)X" + (p— v + 7)E + I8, (2.17);
fw—oda=—(u—pg)— (o— U + (¢ — Bo — (& — pa, (2.17),
58» — 88" = — (p — p)X" + (a — B)E" — (a — B)E". (2.17)s
ERRE-KETIBENERE, 18 (2.4) 38 2NAL, 420
X0 =1, £ =0, (2.18)
ghah, B (2.12—2.14) A1, N-P % (1.12) {£24

Dr=Da=D8=0, Blz,8, cREr, (2.19),
Dy = (v + @)+ (T + )8+ 1+ ¥, (2.19),
D) — dn = + (a — B)m, (2.19),
Du— bn = nit — n(@— 8) + ¥, (2.19),
Dv——A:r=(7r+'E)y.+(T+1?)l+(y—?)w-i-’lfs%—(p?l, (2.19);
AL—Fy=—(u+@h—GBr—7N+QBa+B+z—7T— T, (2.19)
S0 — 88 = aa + BF — 208 — W, (2.19),
61 — op = (u— g+ pla+ ) +1(@—36) — ¥+ ¢, (2.19)
6y — Ap =@+ A+ (y + Pu—x+ (7 — 38— ) + ¢ (2.19),
5?""Aﬁ=<7"’5‘"13)7"*‘!”—"‘ﬁ(?’""f"‘#)+0‘z+q’1; (2.19)5
or =1(r + 8 — @), (2-19>n
—~St=1(B—o—1T)— U, (2.19),
Ae—by=—(+OA+(F—ma+ (B—Dr —¥s (2.19)s

Hrh
U, = U, Uy =, U, = Ty,

b b[a 1 ]
= e = _.—l--——»)r—(—'y).
P1 ZfP’ P2 2 L2 ?

(2.20)
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il Bianchi {825\ AT R N-P HEILA

DU, =0, (2.21),
DU, — §U, — 3, = 0, (2.21),;
DU, — 80, + 300, — 2(a + 22)¥; = 0, (2.21);

o, — 310, =0, (2.21),

Sy — AW, — 3p, + 2(8 — T)W; = 3%; , (2.21),

A b -
6w4—-Aw}+3vwf*2(7+2y)Wy+(Aﬂ-T)W}==n—;<a4———4—1)7,(221%
2¢ 2
WRTEA

DU=—(y+ 7))+ @+ n)o+ (= + 7)o, . (2.22),
DX" = (T + =)&" + (v + =)&", (2.22),
Dw=—(a+g—=), (2.22),

DE* =0, (2.22),

U —Aw=—9+(u—7 + 7)o + 1o, (2.22);
8X" — AE” = (u— v + 7)§ + 18", (2.22)

b — 65 = — (p— ) + (¢ — Blo — (a — B, (2.22),

88 — 88" = (a — B)&" — (2 — B)E", (2.22),

iy P ARE r HREL, S
o — B = 5logP, (2.23)
ik

£ = Py, (2.24)

Hp o 8 Q22), RRE r, TR Q22): 44
_m O7” — m_.a__n —
Z (7] Ox™ 7 6:"’) 0.

B0 (Bl ICER [81) RIEE BRILIRER »” — (2", 2%, ) (n =0, 2, 3), EEIH
HIARE

1 i
7 =0, 7= —=, 7 = . (2.25)
«/2 A 2
ﬁ (1'5) iﬁ,
0 1 0 0
1 2U—ws) xi—@PEOP 0P —GP
’\/2 A 21
@@=\, x2_ P +aP P . (226
V2
VEY:

Ak, & — BT E-K BT DR ER MR FENE, LR TEOER:
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s = Hdg? + 2dpdr — —— |dz — Kdg|?, (2.27)
PP
Heh _
2 = 2 + ix, K=Xx+iXx*—+/2wP,
= (2.28)
H=—2U + 206 + 5&
PP

BRIEE MRt ER: (117) B R . 1 (219, M, v &EFE r B—REH, H
(222) {1, 0 5 X" JR4K, T U RS R » W ZREHK. Bib, KREE r W—KAH, H
BER r N TREH, YIMREERL TRENRRN, HE5KTUERBHESNHEZ.
XREAT BIFE T ETHE.

= DEWHE Y

BIFZE (2.15) RT3 RE, a5 Bas 74> 54 BEFR AN —H, BANHNEE
BRELB, HTEET a4 ~ B4, HH o =8 =0; DB va~8s Hyi 0, RITEZE
WeskpE

71= 71 2= — Byi+ v =0,
# (1.17) T4, XFFRE, (2.4), (2.13) 71 (2.14) AL, Hit, RPERERER
PR 7. = 6, =0, TRMH (2.15) M, &4

Wy=Upy =0, U=y, =0, (3~1)
AHERN,AIBA
r=v,= qfnzz(é? 0). (3-2)
H (2.21); R, 447
A=0, (3.3)
i (2.21)6 4L A
30U =—”—(a +2 + 1) . (3.4)
2¢? 2
HILA y R 7,
2 (1.14), B ERERT ¢, FA (2.21) 5F&
Dy = nx — ©T, (3.5)
FE, L (L), fEAT &, FA (219.%
r=ala—p8)— 1T — U, (3.6)

R (2.22),, (219), K 335) H
x* = [(F + =)&" + (v + )& ]1r + X,
vy = [((zr+ @)+ F+x)f+1n+Tlr+ 7'0,.
p= (wz — t7)r +
Hrp X%, % " Ry, HILA
Are S x0T (74 o+ (Dl D) X

n=0,2:3 Ox" 7=0,2,3 Ox"

(3.7)
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RAEARA (2.19)s5, B
0=A7r+(7r+7?)y.+(7—77)7r+£-
2¢

= {[(F + »)bx + (v + #)éx] + (7 + =) (=i — ©7) + =[(z + #)(a — B)
—(F+)a—f) +rn—tr+ T —Fl}r+ >, xon 07

5=0,2,3 ox"
+ (7 + )’ + w(y* — 7°) + %_
B ERBN 8 5 o= E A (2.19); I (3.6) AL FH LS r TIIRES
2(7 + m)tT + T + =¥ = 0,
L (v + =) 3 LB L A R4S
(77 — 2z ) (¥ — &) =0, (3.8)
WA =T R owz =77, BRIBBRIL, WE (221, 5 220, 8, v = — %, [FEBL

Rar. REE
nE =TT, (3.9)

H(3.5) AERE r,
2L & fER (3.4) (W18
1
b <a + —Z—b + 1)

3(Tsy + v8¥) =
2¢?

L (2.19)6,2(2.1900 & (2210, RA LK, B

1
b<a+-2—b+1)

57,

1
b<a+—2—b+1) .
- 278,

T(—2a — 4z) =
2¢° ( =) 2

BT e 56 BEENER, B E2NAL, 40
(T + 2z) =0,
WERE v =0, BE 7 = — 2z, WMRFERIL, WIRSE (3.9) B2z =0, BHEF r =0,
(219, 7, ¥ =0, XHAZDE, Hl, REEDHIRE-KETI T,
i3 IREKEIINEFENLERE, RIMVREKENE—NSENERTE)
M SRR-KET | BN ERE T RES.

W, MR NI OHHFE-KEF K (v=0)

MAMRIKE D) T R ERZRIBEE (I N &, 0 B)OK, (2.15) I ERH eu Bas
145 Sa D INBELB, R os~Ba~ 714 TRE ax =51 =71 =0, HIA, KL
T, =Tup =0, (4.1)
ERE r RR=PEsE, B
T =7, (4.2)
B (2.19)u (IR FELS (2.19), HINE
27(B —a) =0, (4.3)
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HEA,BEr =0, RE B =0,
ERNeERE (1.17), EBRRRN (24), (2.12—2.14), (4.1—4.2) THR{REF, FHE
Bff # == — DB =0, Rk, FHREREERE

=0, (4.4)
Rtk © = 0 QOHER
[N
a+ g =0, (4.5)

H(2.19),4 5 (2.22)5 A, BER
Vs Ay py XP IO RE 7,

U=Uy— (v + 7)r, U RS r, (4.6)
resHehERt (1.17), MBARE r, HE L =1 — 2¢B — 6B = 0, BIRPIEE
A=0, (4.7)
TEIREEHR 2" — 2%, 2" —> (2% 2% 2*)(n =2, 3), (EFR
X" =33, (4.8)
BRPARNE r HEBREES
AP = — (p— v + 7)P, (4.9)
[iieki
£ = Py, (4.10)

Hy RE o, DIERA (2.22), B H
Ap” =0,

.ﬂ%n”@%ﬂ,%Zﬂ@%ﬁ%ﬁxﬂ*fwﬁﬁ)@=ﬂ,®,&%n“=7£ﬂ,

— 2
= P/ 2, EIfU P (UES «8, (B8 P PP, HRB (4.9) TUERYL. LR
ﬁﬁplz 17 E‘D

7= ;—/-1———, . (4.11)
2
DL (4.10) fRA (2.22): 8
«/? (n"? %—?— — 7°P g—;—) = 2aPy” — 2&Pq”, (4.12)
Hrh

z =2 + ix®,

6 _ 18 _id B _10 ,id
dz 2 8x* 2 85 0% 2 0« 2 81"
78 (4.12) i » = 2,35 » = 3 NRRKL, i HR
oz=71——7—— 61;51’. (4.13)
PIEARA (2.19), &1, PP & &
0logPP 0, (4.14)

Oz Oz
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HIb A, FEERT 2 FUEBHTEREL 0,
logPP = log QO + log 0 = log 00,
¢}
P = Qe'%, (4.15)
FHrp 0, 4 #%, 2 FYSLEEL HEA, (4.13) 5%
i P 06,
o = \/ . 82; (4.16)
feR=hek (1.16) &
5 9§n - iGQ‘:,iO,,77 N
a g = (Ot + ﬁ)elos
R e—te o . — _’_1?___ —19 6
O =—06, TRAEE »* 5 nﬁ%)ﬁ%ﬁﬁiﬂ%?&%&t*&. R, RpifREE
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THE SCALAR-TENSOR GRAVITATIONAL WAYVES

Loox Xar-mung Liv Yu-run Caou Cmene-LoN Kuo Han-vING

(dcademia Sinica)
AgBsTRACT
We present the complete proof of the results of our previous paper!!. Further-

more, we also show that the D-type scalar-tensor waves does not exist,
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