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Abstract

AFEFR TITEITIHIL [1] D Review 217 5, wwm X [2] DRER DML, @KITCRFZE 2 BEIZANTZBHEHT
F L& LT 5 RITD Anti de Sitter 22 (AdS sbulk) 12Tk~ DfETe 4 RIT D (brane) 23 —HiR A TS L
) #i1% (RS-2 model) 7% 1999 42 L.Randall,R.Sundrum (2 X » THEE I 7z, [3] AREIX I O model (230>
Thrane LDy TNNRTG A =2 —=PN—FEL NI TRDTA 7 L—va VAR SNDIED EOFH A
BIE L LTIV, BIEOBHFE R L O 4 ot O —fFExtim (GR) OfER & g3 5, 7277 L, 17 L —
< 3 ¥ inlaton & LT canonical ZH—2A B T —4IC LV 5| Ih2d & Lk, £z, FEHICITEHED 2
WROETH % Gauss-Bonnet term(GB term) &, #EH; & 1350 1-loop #IEH TdH 5 induced gravity term(IG
term) XNz 5, FOREE, Ny TN AdSs DHIFER LD /NS WDERICB O TIET v YRS &
A T3 T —FE 5 E ORI GR OFER & F722 0 | consistency relation b5 = & 2350 - 7=, —JC, Planck
data[4][5) & IV TS £ 2737 A =2 ~OHIIRZAT > 7o R, 2372 0 IRHEIF DT 4 — 2 FHHIc sV TEL

TEDBUIE A 723 2 & Borinoiz,

1 Introduction

String/M theory (Z & AUIE i IR TERFZE D TR D3RI
SN D, @IRTTIRFZEDIFIEZ BRI ANT-BERET
Jb& LT RS-2model 3% %, AdS sbulk 22 FIZF~
DETe 4 IRTTONE (brane) NHEHIAENTWDH ET5
Wit <Thsd, ZOETLTIE, BEOHXALFIT A
THLENGOHNRFRTHINARHETE T, ¥
B 51X brane EIZRFEILLTWD &) ZoHiE T
A7 —va VHROUMES E2FE T L
T, @IRICRFZEDIAAEDFEIL A D 57 LRV,
Z Z Tl brane Dt % de Sitter & L CRHR AT 9,
X5z, fEHIZIE GBterm & IGterm # /1% %, GB
term (X 5O free 72 lagrangian (24> 5 M 1ETE T
&Y | 1G term % brane BIZRTEL L= XK D
background metric ~® 1-loop level T back reaction

Tho, iz, Uk, BRBLREH VD,

2 RS-2 model with curvature ef-

fects

2.1 Action, Field eqs.

ERHIIRD L HIch5 2615,
S total = S butk + S surface + S brane
w/
S btk = ZL Jpe PxV-gPIR=2As + a(R? — 4R R +
RabeaR)]
S surface = —Kl—g 5, d*x\[=¢PK +2a(J -2G*'K,,)]
Strane = J d* N=gPIER = A+ L]
ZZ T,
a=0—-4,u=0-3
K3 = 87Gs,Gs : 5 RO I EH
&3 = 81Gy, Gy : 4 WILDE I ELK
R:5 It D Ricci scalar
R:4 ¥RIt® Ricci scalar
As(< 0) : bulk DFHER
a(=0):GBNTA—F y:IG/NT A —H
A:brane tension K, : S AR
Jo = QKKK + KpoKPK,, — 2K, K" K,, —
K*K,,)
ZoLE, OGRS FRERAITKDO LI D,
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Bulk {28\ T,

a
Gav + Asg’) — >Ha =0 (1)
brane b COEEESAE I
2(K,N — Kg,”) + 4a(3],ﬂ, - Jgu + ZPM,WK”‘T)
)

= (T — A — 5 G
Ky

w/
Hap = (R* = 4R pRY + RabcdR“de)gS,)
— 4(RRwp — 2R RS — 2RacbaR + RacaeRE™)
Gap:5 TR Einstein tensor
G,y:4 PRI D Einstein tensor
Z 2T, brane (2 XY FRT BTz bulk D 2 DD REEK
I% brane Z A THMHTH D & LTz, (Zy-symmetry
L7, ) £7-. brane [T —4E T canonical 73
AT T —% 1 D A L (singleinflaton), Z O =%
NX—FE % p LB<, T inflaton |2 X Y brane 1%
de Sitter(dS 4)brane L 720 A 7 L—a U5 E
ZENDHRMEZ ZTIEER D,

2.2 Warp factor, Friedmann eq.

AdSs DEIFRPERE L EBE, p=1/1 LB &,
bulk (21T 5 fieldeq. 705,

1 [ 4
2
= —|1-4/1+=aA
. 40( +3a 5)

ERFED, (T, BERT T UVTERAE, )
dS sbrane T E D221 Gaussian normal coordinate C
BHZLENTET,

3)

ds* = n*(y)[—dr* + ezH’éijdxidxj] +dy?
H .
n(y) = ;Smh[ﬂ(y* + eyl
1 M
= = ] h -
y Iuarcsm (H)

L%, brane lXy = 0I2HBH LT 5, nly) IX
warp factor £\ 22 Tikny) = 1 EEBLSN
TWh, ZIZT, e=+1 ThHD, FTBhiLMEND,
Friedmann eq.

H? + 2

2

8
1+§Vﬁ—?ﬂ=an@+@—ﬂﬂ
4)

PRED, (re=&2/263)

LI, € = =1 7 > F (normal branch) %% % %, nor-
malbranch TiZ a — 0,y - OMBRT, L& HED
RS-2model(fEfIZ GB,IG terms 235G 720 H D) 12
g SN D,

normal branch Tl n(y) > 0 fHIKIZ |y| < y. TH D,

3 Primordial Gravitational Waves

3.1 Tensor perturbations and Kaluza-
Klein decomposition
LLF @ 3Dtensor perturbation %% % %,
ds* = n*(y)[—dr* + 11(6;; + hyj(t, X, y))dx'dx'] + dy?
ZoEE, (D) ROBIE L~ OEFE R
YEERTREZR B A L CE Y . Kaluza-Klein decomposition

MNJWﬁifW@MM?@ﬂ
{752 LT,

(VEV,, +m)A((t, x') = 0 (5)

2
(PO + An(@ym)dy + mD)en(y) = —f_iﬁ,(m + BINT T D)en()50)

(6)
WO EAMEMEICRETED, 22T, WY, I
brane |- d’Alembertian T 5, F7z, brane LDIE
HHANVAIEA LT, $£72, Bi=4dapd, x = Hlu
EEFE LT, TS LY, brane £ TH 7= graviton i&

Bymﬁﬁzm?@ﬂmﬁm
LRI, massm ZFFOL DI A D, £, £,(0)
D factor WM D T ENARA > N THBD, D factor
(X, FIHIE ARG O GR TRHEA S E S 0
NICHEGT 5,
Fo. HE— NIFXLUT TEFR S5 scalar product (2
BLTERZRLTWS,

(Sm’ 8n) = fl dynz(y)sm(y)sn(y)
yl<y.
. %gm +BINT T Den(@en@) D

= o(m,n)
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Z 2T, 8(m,n) ITEER AT MUITH LT e Ry
H—DFNH, JBGEALT NIKILTIET AT v 7
OFTIVEEBTHD, ZORIT L HEEILEITO,

3.2 fine-tuning conditions

()brane £ pure 72 FHH Ay = 0 2k,
BB, p =00, H=0%#7, Friedmanneq.(4)
BQU/IN
1G4 = 2u(3 = B)

(ii) = R L F— MR T GR ()75
Bl Friedmann eq.(4) Ofif% p M= R /LF—
=L b/hSNE LR L, H? =p2/3 il
T, THE, Q) AXLHNT,

-y
K‘Z‘Z(Hﬂ)’“"‘g

®)

&)

%?%60

3.3 Amplitudes

5)O)(T) KAt L T~ & Bk L ATEE7: modes
X m = O(zeromode), m> > 9H?/AGERE A~ kL,
KK-modes) THDHZ ERbnd, A1 7L —T a3
PEE— NIRBICH i sh, Z0oEERIT Y
TNV 2 % (horizon crossing), massless
mode (J horizon crossing % H N EHIC /R H— 77,
massive modes |3 horizon crossing &3 L T\ < Z &
W3InD, DT, BN S DY E S O R~
DF 51T zeromode KB TH D05,
DHEEZD,

R TV Y AE— RORT — T WL P,

zero mode

2

H
Pr=42(3) =IPrloF2, (10)

w/
F2 — C2 2/K42t

[PT]4D IZGRIZBIT BT ILE— RO/NT — A
7~y

C = gy(y) = const.

C DIEIFEUEAL DO () 1T &
NN

DEETE D, K (9)(10)
ZOETIVIBITLT LT — RO/NNT —

AT MVD a,y, H,u IRIEERDDND,

F7o, X [2] DFERTIIA L 7 —F— RDO/NRU—R
~RJ MUV Py ZEHAELTWS, ZZ TR0 %
WD D,

Ps = [Ps1apG,,(x) (11)
tensor to scalar ratio

tensor to scalar ratio %

Pr
— = 12
o= (12)
TEET D,
consistency relation
GR |Z81F % consistency relation (3
A? 1
[ §]4D L (13)
[AS lap 2
Thd, —H. SRIOETFTMIBNTIE
AT _ 0
— =—= 14
A_% 3 nr (14)

ks, ZIZT, A2 = Pr/100, A2 = 4Pg /25,n7 =
O ean(A 7 MLIRED) LR LT, Q% 1 &7
% & consistency relation ML TND L9 Z &
2%, 723, T ZITE Fay(x), Gay(x), Q DR
B EIIRDN DT, %Jr% WCRVRDDZENTED,
(723, F@3CD notation [ZHHET Q EFEWA, Q
b a,y,x @EQZ&T%%)@TEEﬁJ:O )

4 Conclusion

FERITIRD £ 21270 B, FNTORIE, Fw3C [1] 2>
SD5IMTHD, ZDTTT7NobnrD X1, x> 1
FEIE CITE A EIREIE OED GR OFRFOFHRED 6K
& < 94, consistency relation %ﬂﬁﬂ“(b\é Fiz,
GB,IG fiFHEZ A -2 L2k, x> 11TBIT5
EHREIREORBAMZ b TNDHZ L z667\73) Do 7R
. consistency relation |& canonical 72 Hi— 2 H1 Z —
75 inflaton & L CEAINTZE EITRD, £DT
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2: EORIZ, y=02 LEEL, gEENLTWE, —FHA
OEIZ B =107 LMEEL y 282> L T\ 5%, Planck data[4][5]
IZEY Ps =2215x 1070 LEEL, &I ZTE—HlELT
kgt = 10710 L [EE L7z,

Planck data[4][5] {2 L AUE, pivotscale k, = 0.05Mpc™!
IZBWT Py =2215x107° TH Y., k, = 0.002Mpc™!
IZBWTr<011 THsH, ZNHEDOE—RiFA VT
L—3 a3 O+ horizon crossing 2 L7z &
BEXONDLDT, "y TNNRF A=k —FEL L]
IPIERWIEEI Ch D EEZ biILD, K2 X0, BlfE
D& ZAIEFITIENRT A —Z HiH TR R & &
ALTWDLZ ENRbND, 20D, 508 Z A8
HMNC @, y 72 & & W T3 A —Z [ ZERIEIZ HI R
WOWLIFFWEE, 4%, SORBIHKED
M) Fd JOVE DI OEEEEMI7: 212 Y Z D model
DENTTHIBR S D000, FEFITHEBRE,
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