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1.1 BRTBOEHRZEEZ LI

BAE. B Sh TV ARZEI UK IE Minkowski ZZRICh 5, KT EORZERH S = & 25
BT DVDRDIYBERLNVED L ZABEAIN TR, ZRICHPNPD LT, BIRTRZES
EZDRBIIELDDORONTE T, ZOBERICHDHDIIRITH, 2FBHE A, TTOR
FIBABENE NI DO, IHITIIFEE WS bOIIHT HEMEERITIIL TV RWned,
DLUTHLEDOEMEFERD L S LT TII 20,

BOBRONEN D HIUL, RRTEEAT D Z L1, Wkt EOBISERNZ: B BEL -8
52 LIS T D, 6o T, MBHIERRICRIRTTEZH LWV EHE S L THIRA 5 Z &I, Standard
Model ##B x 2 WE%E 2 5—2O systematic 2 HFEE Y 5 5,

JRE 5 L BRI VB A D3RI 1T Kaluza,Klein 12 & B, BFZe% AR TCICHEIET 5 2 &L TR TE
NEEHBER—LE2LTD2bDTho72 (1], THIIRKRITFTEO—MKEIZEETH % local
symmetry % B35 D U(1) gauge symmetry EfFRRL X5 EWVWHDTH D, ZDZ & 2 ERAE
ARTETLEERANTIIKD L ST B,

S:/fw%F%&:/fz—m(&—%ﬂﬂw> (1.1.1)

Z 2T g5,R5 1IZFENENHIRITD metric Gy 6 D<K 545 determinant & Ricci scalar T
HY . gs,Re IXTHRITOD metric TD determinant,Ricci scalar ThH 25, F, ZMHKRTD R EZFFD
gauge HD field strength ZF& 3, Z DKFIHIKIT metric g, & gauge 35 A, 1L FIKIT metric D72
MPICLLFD X ST A>TV D,

ds® = gudztdz” — (dy2 + Audac“)2 (1.1.2)

HHEDTDE g & Ay ICRIRTTT A y DRI A > THRWE T D, 72 Gy = -1

7zo HIRTTHE space like (I & B DX UK TER & L CTHiz L & gauge HDOEENTED well defined

CRBIEDUERIETHD, STIDXITBNE &, HRTTOREZEERIIINKRIT T
EYBZBIEA DM,

y' =y + Ma), (1.1.3)

Al = Ay — B, (1.1.4)



THITE SICUKTTO gauge B TH S, ZD X 912 L T Kaluza X Klein & X WK ITT TH X
% U(1) gauge B E BB LR ITOENERBICBNTR—SINLTNDIDTIERWNEE R T,
Kaluza-Klein #5#i3 non abelian gauge Bl bILIRTE 5 (1], I OEFRILHFED HRE % fiFR
T2 & O RURHIRDTIIRVD, BHOREZEA 5 LW IOULEN L bIEF TR T A
TATTHD,

—J7 ., FEEmNO TR, BIRITERFEL NS bDITHITPCSATH S (2], FERICBVTHRZE
L1352 < % world sheet D3 HEDIAEN D ZHRIETH - T, #FIT world sheet J:O) Lagrangian
TREIN D, K22 world sheet EDIFTHY | F—EF{LE L7 & ZiT anomaly 23 72\ &
WO FREPSRFEDORTTNEE D, ERAMEGRCUKRITIZEE L TL % dynamics &V 5, &
W E B 2 DEOREHRBBEIC OV TR EE L fHoTW RV, Z OREIXZER DD
T a—FTHLHOERNODOT T —F CTHREL 2> TV D,

HOEmOERBEL . MRTEEZXDZLTHRL LI LV IRBELELIRON TS, L
FERICEBEN BN ERTEEZ D Z L TREBILBRIN DD THNIE, ZHIEEKRITOEFE
ZEERNICTRLTVDEHVNZEL., HDAVIELRRTEANBEEEL L THRLETZ &
TERECUKRITOERE U TREIERE I LRV, 2O TIIRFICFEHEEMMASE hierarchy
ME~DT AT 4T 2] EF 5, oD T AT 4 TIiEE 5 L THET VICKHT DIRFER &
KBOTLEIR, BADETNVDOFIZHEFEICEBELRABNEENTWT, BERN,

FHIEMMAL hierarchy FEOE L O LFDEFREEN L 2EZELEL L EITHTL S %)0)
ThbH, TNHITHTIEIRERMBIENELIN TN LT, BxDE/H~OBER RIS
HAENRHEBRERE S D,

1.2 EHORYIKWNA

ZOETIIEmRTEZIIZR ST, —RICBOBEBTENZTLIBEICAF U F—FRizE bhT
WA FEIZHOWTHEEIZHAL TBL,

Einstein FRENIIHR/MEADORENGEXZF N TEH0, ENHOEGBIILEDOEDE
FRD X ICEFT DI LBEFICHE =D, BEOLZ A, HH-HOHEANTLIENZ
EZBZENRTERY, 2F0 | BEESEX TIIHEZED metric 131 H 12 Einstein RO #E &
L TEX b1 tree level DR L T E 2\, £ background & 72 5 metric % Einstein HF2
DIENOIRET D, ZHITENHOEZHFHEL RS 5, MK Minkowski metric i3, M
WL CFHEREr D & X DK HMHIEDOE background £ W25, ZD X HIZL T metric D
background B3R E > THIO THELGORKBREIRERTE 5, ZIIIRKEESOREDERIC
RFZEDHERE L W OB A TN DD Th S,

BRI SN TWHENLZ D background 2> 6 DEBENTEZ b, ZOEBENED & < £ T Einstein



FRAOMETHDZ LITERLEV, BIEBRRISILTWAENIFEFEICHDOT, ThHITHRE
DOEHE AU+ L VW2 D, ZOBEBIENE L L CRKEEZEDD, ZOEBEHEOBEHREIX
gauge EEZTHE 25 THY B X 9L massless graviton D HHEE & —FKL T\ 5, Minkowski
ZERICOE W DOFERIZIX. B2 i transverse traceless gauge (LAF. TT gauge & #EEE) (ZH
ET DI ENE, ZHT metric gy % Minkowski metric 7, & OBENES hy,, &I1I2H5T 7
Ky (9uv = M + hy)

Oy =0, h=0, (1.2.5)

T3 X 572 gauge TH 5,

ZZTAHUARRRE T T, Minkowski ZEfH] LD BB A TT gauge IZEET D HiEx EERIZRO-
TEIZ I 3, VoD%, WELIETHEKIELO massless graviton 23 EEIZ H 5 05 DI
TT gauge CEET DL I RRUBEZHTL D20 THD. £F 9w = N + b DX T
Minkowski background & fBEWESIZ o5, 22T

1
b = by = Sk, b= H, (1.2.6)

EHIZICERT D, TNREBETEL YA —VEEOKREEZREL TH2HTHD, ZOZDFLT
DERIZH B,

hW:ﬁW—%Wﬁ,E:—h (1.2.7)
WA TR FEARE S o = M + 4 IZB W T
bl = huy — Ouey — Oy + Ny Ope” (1.2.8)
EWIHIEHETDH, ST
R = %(th + 0,0,h — 8,0ah% — 8,00h2) (1.2.9)
THHHHEZETO Einstein FRERIIEXRDO L 512725,

0y 0o + 0,00h — Bhyy — nyu, (90 hog — Oh)
= —Ohyy — 10 hap + 8,0ah% + 9,04 = 0 (1.2.10)

T —VEEE
8Uh:u1/ = O (1211)
LEA L BEZZTO Einstein FERIT

Ohyy =0 (1.2.12)



272 %, TV RHIMETH D00

By = Ayyekat (1.2.13)
L FER DA R a B> Th —MEEZ KRV, LoT

E*=0, kA, =0 (1.2.14)
X (1.2.11) ¥ —TEEI

8 hyy —Oey =0 (1.2.15)

725 e Mo TLUT LV, & Z AP EIT residual gauge /37 A —F L LT EF, s.t. OEH =0
NEET D, ZOHERETNEIREBIZY —VEER LI LITRD,

gh = Ok CF = constant vector (1.2.16)
EBLZEBRTEDING, Bole M —VEEDHRMEE LT, H 2D u*(= constant vector) IZ-OUVNT,
why, =0 (1.2.17)

ZT, LU OREE Hurhy, = 0 BB Sh T\ B =250 H HE L
W - TH 5 —0,

>
B
Il
(e

(1.2.18)
EWIHIEEEEL, Bl EENIC
kK = (17 17070)7 uf = (1503070)

LTBHeE

AOu:Alm

Apo —Cop— C1=A19—Co—C1 =0,

Agg — Cy = A39 — C3 =0,

—Ago+ A11+ Ao+ A33 —2C) +2C1 =0,
T CHAHESIV, Aga. Aoy D= AOHBMSITIH S = LN BT B, Eizgelt (1.2.11)(1.2.17)
LWV S =TT hyy = hyve HE2T hyy 13 TT gauge CEE SN2 21225,

%72 background & U CBARLEZDZEME A D DIZE Z OB ZFANDNERH D, BE)
HTH D _PEOXNHT VD gauge & EEL 7-H & tachyonic ThH-o7- 5, background D ZZH
DARZELHAT 5,

FIZBRZRYFNTIE, EELWI O FTEX AMNENRH -T2, tachyonic mode 23 dH 2
NE IPRARRLRERERTHZ LI TETH, FRHZ5XTERTRALGOLOMBNBERL L
T—RBICERTEDIDON, HOIWIIELEROREMRN b - b EITHFHITEN L OMIC &%
MO D), ZOBY AP HIIMENZ R, LU EZZNLU EORY FWITHEOEGR O ST
B LIIBAED L ZATETVWARNVDTH D,



1.3 SXRTHBOERITAD reduction

FRTCER INTZHIZMNRTOFHIERBIBNTE 2BRZDDEA I D, HIIRRITIEIZEIZ
L TV BT TR, RI MVBERT VY NVBIIRRTFADREFE> TS, [MLHDF
ET (ZHIZOWTIEIKREITIRARD ) KRRTFMBHZ 2L RoTHRTEOERIIED X, b
LICHoT-YEEBEIZY 550, BEO-HIKIT Minkowski Z2[E125 I ¥k 7t Minkowski
ZERIC D DRFIC OV TS 5,

AH T = ¢p(zt,y) DHEITEMTH S, RRFTFRyBERricas "7 MeEhvTnd &
% Fourier BB L T,

o0

oz, y) = Z €™ Gy (2 (1.3.19)

L7 %, IKRIT Minkowski ZZ[H] F COEEN m THEX b5 B HKIFOD field equation 7> 5

3M3M¢(517“a y) — m2p(a, y)

= 3 00 da(a) - 2 (4 my)(a) =0, (1.3:20)
n=0 n=0
my, =, (1.3.21)

r

BNZ D, I M, N, . idERTFRZEDORZ ., u,v,.. (TUKRTRZEOREZ, ZRZENEERT 5
ZLieT B, EORDEURTCHEBER VmZ + ma? &b o220 T — 8 dn(zH) 23 EIRE
FHETHZ RS, Zhb® mode % Kaluza-Klein mode & FES, y FRNR 2287 MEE
TRV E ZIIWEKRTOANEEITERARARY N F AL D, MKRIE Minkowski 23 —fi%
DIFZEZHDIAEN TNEHBAETHRROZ EBK Y L2, 2F D EIKRITTO field equation 23
(810, + L) = 0 DI 72> TVHUT . RIRTTIEEIEIZ T 2 MHEET L 0 EAERERTTO
BEOTRLRD,

N7 MNVFRT VI NG AV I NVETYS |, RIRTTEEKFHEIC DWW T E & FERIC Kaluza-
Klein mode 238 5, 7272, SEITHBEEN | FHREIC X > THRIESH D SO(d - 1,1) D
RHEOREFD, dRTVERTIZEDLD L1ZZD SO(d—1,1) DEIEETH S SO(3,1) DEH
ELTHEMIRTHLENIZEEND, o,f,.. CRRTEZEDREZRTZ LIZTD L,

Apn — Ay (vector), Ag(scalar), (1.3.22)
harnv = by (tensor), hyq(vector), hog(scalar), (1.3.23)
DX 51272 %, Kaluza-Klein @ original 2EFI Z 07 Y 0 5 bo¥aE—K (WKL T
% T massless) DHRIZEB LD ThH-Tz, 72V IFUHTIESOd-1,1) DAY J VRE

oL BRERD D, HlxiFHKRTTIX Clifford 3 & LT, TKRTD {4°,71,92,73) Digs
2 ° =i 123 2L o T IT XV, o TERTO—BRDZER TO field equation 23 spin



connection Z# AWVTR INTZFF, ZHITTER T TOREBE 72NV IFAV EERE 7V IV E
O, —BEOESLS LD,

gauge XIFRMED B B RACIZ B HEOREIXA LIFBHATH 5, BOTIKTT Minkowski D4
Blice A5, GU(1)gauge s Ay oD LT 5, Tk gauge BHAT Ay — Ay + O A (2#,y)
L9925, ZHIZLVBIZIT. massive E—FRIZDOWVWTIT Ay =0&L ) gaugelZBHT LN TE
%o LxL IR TITEREZRIT gauge BEHEZREL TR, F72{(zH) L5 gauge
IRT A—=ERFE-STW D, Minkowski ZREIIZBWTE rE—R &ITBIC g KIEFEER 2N L TH
56, D residual gauge IFFEITE R E— R A, (2H) DIEKRITTO gauge SIFEIZ R T 5,
X o T gauge 3 Ay DR ITTTHIZ & & DB HEL, massless X7 hLh5H —-D, massless AN
T —Ey b —->, massive X7 hLIEN Kaluza-Klein E— R Z &I =292 WIHIEIEIC 2 5,

graviton D B HEREIZRD X 912725, FHIRIE Minkowski 225 DEBE hyyy EZXD L, Z
NI RMBIC XL Y

hMN — hMN — 8M6N(w“,y) — aNEM(.’L'”,y) (1.3.24)

LW D, U(1)gauge HOKE & FIERIC . massive & —RIZOWTE EDEHT hyy = 0, hyy =0
L gauge BET DI LR TE D, LLERE—RIZOWTIT Eu(z?), &y (aH) £V D gauge 73T
A—=E B TWD, BIEIZMURITTO graviton D5 FIFIZE#L, %3 1T massless X7 kL
hyy O gauge B T A—ZIZHY T D, Ko THKRITLTHI & & DB HE graviton by, (z#)
2B 2D, gauge B hyy(zt) 235 >, massless AU T —H; hyy 5>H—-D, massive 7 VIV
2% Kaluza-Klein £ — R Z L IZHDTD, EWIH T &5, ZhbD gauge MFMEEZ 72350
H HE X background ODZEHDBEWZ L > TELR D AREMERD DD THEELZET S, %IZ AdS;s
DEMTEERICZDOZ EE2ELTZ,

1.4 BRAVGEHRBSHEUD

BRTET VBRICEENRLDROE L Lz, REHE, KERTVBH S THhianoiz
A I3, EFHW d IR Minkowski ZZfE]3 & - 72 5, E X Standard Model gauge DR T >
TR MFr @) OBIC RS T L% 5, —HEAEDBHEITIX Newton RF > o ¥ /MiT lem DOREE
THEPH LN TS, S5IZSM OEEBENIZOWTIE weak A7 —VETORET 1/r ORT
YR NABBRIST TN D,

Z DB T DBERIRE 2L, RIRFTVBIEFIT/NS S a7 M Ttnd i s o
Thbd, PEN r. Tar 7 MEESR TWIUEHE D Kaluza-Klein £— R X 1/r, DA —F —0
HEZFEOPL, BEOTRNFX —HE TR T2, LEXT IV, ELEHORT ¥
JNZ DWW T TER TP graviton 3@ H D Newton RT > ¥ /L EZHBHEL . £ ? Kaluza-Klein £ —
e ZnBIETF v NDEEEZT D, BRBBEVNE—FTEZ e"/™ L5 supression



factor # > TWVWBD T, Newton law IZxT B EIZ/NESL 2B,

Fi, EFEITR ST, BABEATO S HRTTEKRTEMNCH S 3+ 1RTEOHTH D, &
WOTAT AT REENTE[4], [5], [6]. [7]. [8l, T D& & MKRILERFZEE bulk & FFOY, 3+1
Wt % 3-brane & FES, IO brane OREIITIEIERICIS B D-brane ThHDH b LALRNL
Domain wall ® X 9 72 soliton ig T 55 LiL72vy, background & L T 3-brane %% 5 BRZiX
Z DI T, FT Einstein-Hilbert fEFH D HIZ# 4 72 tension Z - TANS, L0HZ
L &3 5D, ZO brane #if8 Tix SM AL iR A BOOEE T brane EIZHEBEIN TWB Z LA
B’THDIE, SMALFITEERRITTEZBAL 2V, 2T L EIRITO graviton 1% bulk H % 7
ST LN TE S, Arkani-Hamed etc. @ Hierarchy f@E~D 77 17— [8] Tix. Newton AT
VA NEFBT SO0 2T MRKRRTEREL TVDHHE, ZOHE, 237 M
DY A RZxH B HIBENBHE S TV 5D Newton law 225 L ZR2WVWD T, HEREREXRA/K
TEREBTE 5, brane it T, EBIOHEBFENET VAR Y EF X 5, ZHid Randall &
Sundrum A3, #%123R~X% hierarchy BJEE®D set up TERL7ZbDTH- T, T ORI TIXERH
i~ Randall-Sundrum 2 &5 /L & FERZ 21295 [9], Z @ Randall-Sundrum 2 &5 /W2 DW Tl
WETH - LFEMICAN D, ZDFET NV TIX AdSs ZERHIC positive tension % £ - 72 3brane 73
—¥d Y . o, brane B Zo 23V F 4 DEES L 72 5 background & L 5, ERITD graviton D
BN Z RO B ERT U ¥ UiT. B X 9 & brane D tension DHWTETEST —oc0o DT )V Z B
BRDWE HIRBN B ) Z DT ML AdS DENT volcano B | TH EA b FUVRTE B AN Fo
TWLIBEL TS, LEN-T, graviton DB 2 E—K D& brane IZ/FETDHZ LN TE 3,

1.1: volcano BIDOKRTFT v ¥ )V

Z DD Kaluza-Klein &— KX brane ETIXBEZEE m O/hSWVWE ZAT /mIZHABILZEE
o, 22T, 4kTEHE L TEBHEISN 5 Did brane £ induced metric TH 5 Z LIZHEERL
X9, 95& ., brane RFIZFELZE 2 E— KM Newton law Z FHIEHL | Kaluza-Klein &— R [3%
DHEEZEZ S, ZHIEMOD/NSINEZATIHFE—RILITmxe ™ /r THDHNPH, RIKT
By TR T, mPBPEREART N T LS LTHEET [(°dm mxe ™ [r o 1/r3
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SORMELNPEZR, ZHIZE YV RERKRRITL VI bOBRHFEINDZ LT D,

LB DOIT—RIZIIRD AT —DFaET—R KB H 57292 Brans-Dicke Z A 7 DES)
IR VIXL 0, W H Z L7, Brans-Dicke g & 1X R B2 5 5L L C graviton DOl
WZAT T —3 ¢ EEHEROFIZE VDN HLOTH S [10], [11], —fREAEERIC KL CTHE
2. BRbHEMRGOFRNIRTELALN D,

8T
R I
TIELIZTTIRENSE AN T 5 ¢ 2R TNTOMESZDOTRNVF —EBET VT, O
P —RTH Y, F-EH wpp FKRTE RV F A—4 T, Dicke coupling constant(Brans-
Dicke /%5 A —#) LN D, Z DRI TIL ¢ DIRFHE (¢) 2 EHDESER G D%
52 %, 2%V

(1.4.25)

(¢) ~ é =1.35 x 10%gem™". (1.4.26)

W-TENHEDOFRERIT, @H D Einstein RO GIZOWT EXNOFBZRINIEBEH-Z
G—-1/pZxITH>Z L THLND,
1 8m
R,ul/ - ig,w/R = g
Tl‘f’,, EAD T =B DR NX —EBET L INVTHD, EMEENKYILSOET B EEEDOY
BROEBHERRITIZENEOAPHEERAL TOHARTIER SRV, ZHIEKRRBRIIT5 2
LEEKRT B,

[TW + T;f’,,} . (1.4.27)

V. TY = 8,T) +Th\T) — T, T} = 0. (1.4.28)
D ENLRER T, OBBRES NS,
1
%, = ‘;‘%;vmvm i"GB’;vivaas + 5= VuVid = 5w, (1.4.29)
ThzaR (1.4.27) I2RAL,
1 8
R — R =5 T + “’5;’( WV — gm,vwv*as) ¢(vnvu¢—gwm¢) (1.4.30)
%ﬁéo:nﬁ%¢wm@%mm6mr<5&#5&@%&%@;5m%wéo
d _ YBD w
S= 1o /d e [qu 20V Y ¢+L] (1.4.31)

LixEassno 75 /V?’/%?aﬁ‘o Z ®D & 9 72 Brans-Dicke BimIZ BRI 6 8 < HIFR ST
bo wpp — 0 IZBWTHEEITEE ® Einsein /) & massless A7 7 —38BIZI/ETIZ L2 ER
LTEL,

Ry = zgihu+-0(w;D), (1.4.32)
D¢:(x;;;y (1.4.33)
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BAEOBRITIX wpp > 3000 LW I HIRBELN TS [12], BLEX D, @mKRTERD D MK
AohEmmA EX HIBNC, ERAM (1.4.31) OB TWVENE 35, 2EVRAITF—DBEHE
ERELENELBIADLORHEHNE I, [REDTHULERHLIDITTHD,

F7-. brane #i# Tix SM KIF7 brane EICHIEN BHL, EWIHIFMELZRHRELTWVWD,
Z?D, brane BIZRFEZF@SE D HTEZOOTIEIN DODRDT AT AT B H 5, ZHIZDONT
i% Appendix T, %2 Randall-Sundrum D#ME L 7z set up IZB W TEL fih 5 Z L1215,

L1EiTHIRARR | Rk~ 7 X 5 RERkocEimad MR TR ERmICHE & LT 2 5%
FTRCHERBTH T, WOIEFETHZED background Z B\ b DTH D, D background %
dynamical IZRS X 972 A =X A%, metric D EZEHFHE & iR S 5 background (2 %13 %
HEPIREORWIRD BV v b Liven,

12



F2E bulk®® brane

BIE TR & H1Z, brane #%E 2 2 Z LITBRTEBmDO AIREREDIEZ KRE AT 5, OHRL
7, brane Dt DD dynamics BIEFIZHNENENTEH L AV, DI THN 5 FHEM
FE L hierarchy BIE~D T 7 0 —FIZBWTH brane (T EEREEZ R+, TORHINDET
brane [IZ DWW TDEAHLBRVFNEELDDZ LT D, —MIMDHEIT, brane DY LE % F
z 5H1& LT, %2 Randall-Sundrum 2 &5 /L ? set up ZE Y Eif 5,

2.1 junction condition

5#7"3 brane M X o RHEIEEE b o T =R NVX — DO FIE K Z o728, —fMEXERTIXE D
W ZIT X WDTES 57>, co-dimension A3 1 DEFIZI Israel @ junction condition & FEXH
Zo Zft [13] 3 —fKIT AR Y 3L,

F 9. bulk Th BHFZE V 1T timelike 72 H M % 2 T8 HE X 2% co-dimension 1 THEFEL T
W95, BiIEE RERIC bulk OEED R {M,N,...} T5x., ¥ LOEETH 5 intrinsic
coordinate D BIZOWTIE {p,v, ...} THEZX D, 7, TIT—MITITFEHEZR Minkowski TideWZ
LIZBET S, F£7- bulk ® metric i gy y TET, ST X I intrinsic coordinate £ Z > Tu>
b5, (72 SICEERBEMRZ FVE LTy, de nynygMN =135, T OEEZ F L

X BEZLNIUIEE D, ZOK Y EOBERY MVE A* Tt LA T O TH 7278~
7 MNVETEDD,

AM = A“ea{), AN = AMeac) gMN = fI —’(#) (2.1.1)

TOXIREREYTNIYE LOo—RIEHmAETIRTE 5, X D metric i% induced metric & FEE
M. g =€) -€,) TEADBND, £ Ay %, bulk D geometry TH T, & DIFMIT”IHE
W Tse

N N OAM dzl
\v4 M _ \V/ v, My _ N M
gyA = I (A 6(1/)) = aé_u A NL dg:u‘ (212)

= 2 VX bulk ® metric TEXE S EEESERL F/\ 12213 Y bulk @ metric TEFHS
N7 IVANy 7o VBETHD, LZAND DL/“CH:':’C%?_%)O)@E#B%U“HTCL& oY%

13



n(x)

X 2.1: GN #—

RO, EbA LY ECERINEXEMOEZEDICITINE SITHEL Z2TIXWT 2V, 2
5L T, X EOXEBEWEB R, B OREMMIRERT bV A, ZRNTERT L

. e 04
Ay = 8y Ve d = 507 — AT, s (2.1.3)
T = €0+ Verél), (2.1.4)

L7 %, bulkV OJERE M KON Y @ intrinsic coordinatet” DI BRI

Vo My, et = 9T (2.1.5)
re = v G = e o
Ls,
S BT, brane DA Y BEWDIRIETH 5 extrinsic curvature K, ZERL & 9,
K,, = 5(U) . @guﬁ = —7- @g#é‘(y) =—7- @gu _'(#) =Ky, (2.1.6)
Veudt = K2 &), (2.1.7)

& T brane 5 Ti3 47 Gaussian Normal(GN) 7 —V R BN 5 Z XML TS, Z0D
Gaussian-normal 7 —< & X ¥ @ intrinsic coordinate £# & ZHICERT S M (7) Iy & W
5 EEAE % B> C . 4,y T bulk DEEEZES bDOTH S (M (2.1) BR), ZDL % LFMHET bulk
? metric IFRD & HI72 B,

ds? = gy, d&tde” — dy? (2.1.8)

Z D gy 1 FATH D induced metric Z$87, guy =0, gyy = —1 THD Z LITHEET 5. Gaussian-
normal 77— Tl brane X y = constant (IZALET 5,

N LU TN EST-DT, EBICV HO SITHOWNWTED L 5 R FMNERS L R vig
QY RY C‘rau.lssiatn-Normalff—*‘/“’Gﬁ%r HZEH, &, ZIE-THMEN? V&2 Ve &EL,
Gaussian-Normal # — % &% 2 D Vo IZ{ED, DFE D

t =¢&H,  y = *(geodesic distance normal to X),

14



ny = (S]yw, é\l{) = 6[]}4’

10g
K:I: — Hv
T2 gy

VT eV TydDmESIRRIMIR>TVWBEZ LIZEELZV, £72 bulk, BX induced
metric 7> 5 fE S % brane ® Ricei tensor # 22 Ry, R, THRT L,

(2.1.9)

po A
Ry, = By o+ KKy — 2K, Ky, (2.1.10)
LB ENEND, —F, VHAERKRITTOE, bulk ® Einstein 5
A 1, A 1
Run — EgMNR 4M3 — Aguw (2.1.11)
AR
A 1 1 2A
Run =+ 33 (Tmn — ggMNT) + ?gMN (2.1.12)

ZZTAZbulk OFEE, Tyy TR AX—EBET L YV, M |3 bulk @ Planck % %
Fo T1E MV CRIEZBRD 2 L 2 B%RT D, ZORO w BHE SOEL DR TR TH L, R
(2.1.12) PO FHEIE L T,
4]‘143 dy( — %gle) (2.1.13)
b WV ) RERFERICHTL B, Zh % Israel D junction condition & FES, € 1/ IEET
o FUDOZFNVE —EBET v VT ER/NMEROM D755, brane RIZBEL T FV
‘—%’@@350)7}% 9, - T bulk @ metric 2»5 BAUL, braneB¥dH 5 & Z AT, RRTHEAIZ
WOTfHER LS LR D, ZOFRBERIEGRIFEFICFERATHLZ LB IITANDIEA I,
back ground fif & 3K 5721 ThiUE, brane EOTRLF — L EBEO % 5% Einstein FH2R
20 BAERICATITMA 72T TR, ETR -7 X 91 brane D% T Einstein TR Z HE 5
952 & T, bulk ® metric DIR B E)SK E 5, Israel junction condition 23 % - & H A2 DI
brane DIEH & & D7 metric DBENEZEZX BHETHD, TDZ LIZHOWTIIKEITHE D,

(K™ =

2.2 AdS; ZR®(Z 3-brane N —D B B iR

ZOETIIE —=TE < i 7z Randall-Sundrum 2 5 /VIZOWTEENTT 5, BRL 72X 951
ZDOETFTNVOEBIIARKRTO 2L N7 MEZ LR CTHORRTEAEGRBR TE 3 812H 5,

2.2.1 background

FFset up THHDB, bEbEIZDET VI hierarchy FIBEIZ DWW TOET IV [14] > b IRAE
LD THDH7H, ZIZTidad hociZ 542 TL % 5, bulkiZHKITLD AdS T background ®

15



metric [IRDEE L TWNDB EIRET D,
ds? = gyndzMdzN = o(y) g (x)dztdz” — dy? (2.2.14)

Z DD metric & warped metric & FEQY, o(y) & warped factor & FESZ &2 %, bulk iz
FRDOFHERH 27T T, MEHIIFEL R, & L7zL & Einstein F2K

. 1 R
Run — 59unE = —Agun (2.2.15)
DfgL LT
oly)=e 2, k= %A, (2.2.16)
I (T) = Ny (2.2.17)

NHDZENRBHIHD, T ZIZ positive tension Viygne ZFFD 3-brane 2 AnbZ L #E 2 X
9o 3-branelX y = 0IZfZEL . & ® induced metric % 0(0)gu () = 1y TH %, bulk & brane
DIERZEL LRD X ST D,

S = Sbulk + Sbranea
1 -
Sour =AM* [ds [y /55 R- A},
Sbrane = /d4.’L‘ /dy \/E{Lbrane - V;Jrane} 6(y = 0), (2-2-18)

Lprane 1X brane EIZHBHEDF 7 F7 V7 2T, 7272 L background % 3K & 5 i brane ®
tension 7217 2 & %2 %, M L B T bulk ® Plank 27—V Th b, £72 §=detgun &
FiLL7z, EHIZ brane ZEERE U THAIT Zo XFERRY SLoTWDB LT 5, 5 & Israel
@ junction condition X (2.1.13) 5727 HIZ y =0 12BN T

100w ] " _ 03w _ 1 . 3
3 || = = gy G Virane — 30 Vrane

Jy
| .
= o G Virane (2.2.19)
NEN G, K (22.16) LY
Virane = 24M3k. (2.2.20)

Z 1T brane 23 positive tension &> TWRITFIUZ R B0 2 L 234035, bulk IZERRIZ A -
TV 52 warped factor e %Y DR F TR T CAIZADBREERITARICR D, OFV

o0
d*z x / Vi dy < oo. (2.2.21)
—00
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4 brane FIZHERLIIFEATNWELESTWNWAEDT, Eﬂ(ﬁ]éﬂé metric /¥ induced metric g, TH
V. MRTEOEMERIL y FEICHERTERZE S L THELN D, (kR bi1XH%E T T Kaluza-
Klein E—RIZEBHL72&ICy BaZ L2 Th :ffct B2V, Z DR T background 8 XY
ZOE¥aE—ROBENTH B graviton DAHABZ WO THRIFESZL TELXA RV, )

o
Sepf D / d'z / dy2M3e=?kv\/—gR (2.2.22)
—0oQ
T ZTg=detgy . £7 Rid induced metric g, 2>HELH D Ricci AU T —%#HET, LoTH

WwITCEH & 5 Planck R 7 —Lidk

M3

oo
Mp, =2M? / dye " = =
0

(2.2.23)

LA, DFED ZOET AT, BAERITO Planck 27—V L UKk IEO Planck 27— ViiEiE [E
CA—F—ThHdbIEBHTND

2.2.2 #EB: RS —

WIZZD X 5 7R EIRIZ R EVWRKRTEDOFEZ LD LT, F—E TN X S ICARYIZEK
TEAPBHI SN TV AHEBETEBRINTOVEDONHRAITAHAL H, MKTENIL, AR
X 51z, metric ® background 2>5 DEE L L TRIE &N 5 graviton iIZ X > Tsb b, #-TH

Fa ROTZNDIL brane (/NS R RXNVF —BHET v Y V&2 MA T L & [MKRIT metric 23
Minkowski 25 ENZ T TN D0, ThbD, ZTDHIZ, brane EOZRVXF —EHET L V)V
& metric DFEENE E H 5 LR TH - T Einstein FEEXEZE 2 5 [9]. [15],

F 9" bulk T graviton & x5, ZZ TK (2.2.16), (2.2.17) TEx b7z background fi#
b EDRY gun. gu BREERL ., BEZED metrick DED gyn. BEE hyy TR
o 2FY

gMN = gmMN + hun (2.2.24)
35 & —xIZK D Randall-Sundrum(RS) 7 — Y L FHIN 25 —VICEETE 522 L B350 5,
hyy = by =0, O,h% =0, h =0, (2.2.25)

72720 pv DO EF T nw 2HE-TIT 5, ZOBEH 5 L MIRITLO graviton i3 TTgauge
WEEISNTWNWBHZ B 0h 5,

RS7—VIIUTOX IIZL TES, DI

hyy (2, y) = hyy(@,y) + 20, (z,y), ¥ =y + € (z,y) (2.2.26)

17



EVIERT hyy =012H 5T, ZDFFresidual gauge 787 A —& &¥(zH) BIFFEL TV 5,
/e
Ry (2,9) = by (3, y) + O (2,y) — e 2 dye,u(x,y), o' = z¥ + € (s,y) (2.2.27)

TH 2T hyy =029 %, 5B residual gauge /X7 A—F £ (zh) DIEHINT EY(zH) Inb DEFE
IZE D eu(z,y) OREELHD, DFY

1
eu(®,y) ~ eu(z,y) + Eulah) + o ek 9,9 (z) (2.2.28)
Z D & 572 residual gauge /XT A—FIT KD hy, OEHEMHEIILITO®EY
_ _ 1
hiw(x,y) = hu(z,y) + 2ke Qkyfy(x)nw —e 2’“”{3“{,,(33) +0,8,(x)} — Eaua,,gy(:c) (2.2.29)
E7Z20 bulk T? Einstein FRAZHHOBENZONTEL L vy > 0 TIHRKRDO X IIWTR2 D,

_ 1 2kypr\ _
ORyy = 5 (e2vn') =0, (2.2.30)
1
ORy =~ (@ huy — 1)) =0, (2.2.31)
]. "
6me~%%myz—§mw—2ﬁhw%—Oﬁh+ghjnw
1
+ iéwmmw+@@h—mmd—@mm—Aﬁmwzo (2.2.32)

ZIZTh= h“ LELE, "Iyl onToMarEzd, 01 N TEZTZMURTTOH T 2~
“/7‘/7"{,@\%§‘5 HL RS =N ENBDTHIVUE EXD S bulk FTOEBHF B KO
TRENBZZEIIHLNATH S,

[e%ym — 82+ 4k*| hy = 0. (2.2.33)

:@@@Jﬂfx_i’mi pr DR E BN EB RSP =V OF|EROTH B, X (2.2.30), (2.2.31)
EVEREBIT, hR 0 hy O yREERRNEE HH VT e MWITHBIL TWB E X EBRNT
h =0, 6"hW _0@’; FHERSERNZ ERFD D, £ Ty KEERRN AR 8%hy, ZZNE
NRO, ohlD) LRL. e IZHBIL TV B B OOREE KD, Y LRTZ LT 5, &
FH3 (0) D HDITIER (2.2.29) F D gauge Bt — 10,0,&, (z) BEAT 5, X (2231) 2 Exbb
R RN

hO(z) + 0¢¥ (z) = 0, (2.2.34)
0" h) (x) + 00,8Y (w) = 0, (2.2.35)
0"hS) () = 8,h ) (), (2.2.36)

(2.2.34)

720 E2XOmR, B, K (2.2.31) 20BN DIEHFICL > TRIES N D, K (2.2.34
\Z1X £ 72 residual gauge /X7 A —4# (Y(z),s.t.00%(z) =0, BEREINTIZHE->TWD, ZNT
OEET

hO(z) =0, 0h{)(z)=0, (2.2.37)
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REDIT, WiChl) #Z% %, =0 residual gauge 12 & 5 EHMITR (2.2.20) 55
hwﬁ0=%Wﬂ+%&@Mw—%&w%%MM@ (2.2.38)

LB, 12720 0¢Y(z) =0, 2D gauge/NT7 A—F &L DL HITEETIUITEA TS TT gauge
MENDDIEA SD, K (2.2.38) DY —VEHMIIERD L Z 5, Minkowski 7> b DEEIF D
Bl LTS, (B—ESR, ) t-oTZD h,(}y) (z) B3R ITTAH BRI 5 graviton |2
KT BHOTIERVPE W) FREZD, TOFEBPELNWI LEZINPLHLNTT S, K
(2.2.32) DEDD, yEIFHERRNEHICEBRL L 5,

—2k2h{0) + %(auakh(;; + 0,0y — oY) — 8,8,hV) = 0. (2.2.39)

Wi () DEBHRRILZNOBTEH > T, ENCIFHTI AR, BT (2.2.32) DETO 3
b, SR y RS W THBEEEX D L (UK, hy(z) & e 20 (n 138%) CRELRZ &
XD e DIFREE B (v) LRTZ LICT 5. ) Zhik

0,0 + 8,03 — Oh2) — 8,8,) =0 (2.2.40)

Ly, B (@) 0FERR ST OR (2.2.32) ORGOZHIF v EALTLE 5, ()
DFOBEBFERIIE 5725 90y, K (2.2.30) & (2.2.31) B TTREZDIFMERFHETHY . &
TR —VEBEETHZ L TERICZOWHMESGEMHIIMmAZL TLE -7, £ZTH(2.2.32) D
e DIEEREZTHD, THEINEL ALY (2) & B (@) conToFERE 25,

—ak%ﬂ—”mw—-%mh$2=0. (2.2.41)

b (z) 1% TT condition Z 7= LTV BN 5, b L Ay (z) BYBIAREL LTHSN B DR
HIXR (2.2.41) b EEBHFREXTH Y,

Oh{)(z) =0 (2.2.42)

BNz D, ZHid residual gauge /X7 A—# (Y(z) ITHBEBIIBINENTLE S, H-oTIZDE
x W (2) ZMBEHRBBEE - TBLE, Fi2 bl (z) DF—V BRI (2.2.38) 15 (Y(z)
RV LOIR D, ST, 13720 T h" (2) BWEMRE L LTRYICHSNBES 50,
epioD () 12y — 0o TREMLTLE S, M. Hr(y) BEFTERT S LEISFLEIO
BB TH D Z LR BRL AR, —MCEAERE Lh = ac(y)h (LiZ ZROBHTHE T
o XEEE,. hITEEREKEBVE), TR BRI EOBERER YL LT o(y) BRBEL RS0
5TH5, (2.2.33) DEEZFKILT H7-DI1TiF M 2 BEAREKL L TH-THRS, - THOHE
Bz P B RSy

/dye%yw(y)7r(y)Jf (2.2.43)
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ICBT BRED e 2O LI B, R RS (z) DA, RKTEH y = 00 ETEA-T
VB LR TE RV, 2R (2) OMRIZE > TL ¥ 5, RandallSundrum 2 EF I H
Eb L, BN bRz X 91T hierarchy BIEEDO 72D DETANLIREL TS D TH-oTZ, ZDH
& »E7 Vv (Randall-Sundrum 1 €7V EMESZ LI293) Tid brane # “HHAEBEL T, KKT
a7 MEL Tz, Randall-Sundrum 2 €7 VIEZE D a8 7 MMEO AR % EIRIZFF- T
W 7ZHBRR T H AR ITTD Newton law 3K W LD, L WVWHZ EZFERLTWHWHDTH B, %&ﬁ
DY A XE AR L THBNTZZT e,V () 2 EHT B LITTE S, ZOBNL A (2) 13
YMENRBEHEZFE> TRV, ZOZ EiEar N7 MuOERE ERIZEF> TV 2MBRTYH
%fﬁiorwée%ﬁbia(2wﬂ—k)i @@@T%i%fﬁbtw&%i6néﬁo)
P EDE YL ESNT, b (z) OBBIHBRR (2.2.39) 2. hio)(z) RV TEOBED 5,

L) + o)l — onl) — 8,8,h0 = 0. (2.2.44)

DR, Rt
9"9"hY) — oM =0 (2.2.45)
PEENTVDIZEICEREL LY, ERERX(2.2.4) #EILIH T,

1 1 1 o 1
{eﬁ@; + OXhY — BhG) = 8,0,V (0°9Ph) — BhM) = 0

ot L) — oh) =0
t@zuwglaﬁfkthmmmmmaoﬁﬁ% >® Einstein 5723 (1.2.10) & H#&L T
Kb, THELED huu 2% (1.2.10) 2B AR ITDEED graviton IZAHE L TWB Z &3 bh
B, F—VEHELRALTHS, HoThrHE L2HTR-7 X H I bl (v) &5 — V%
T TT gauge ICEETE 5, R (2.2.46) 12 TT gauge IZEETIUEBRICH 2SN TNWBDOTR
(2.2.46). (2.2.46) DOFEIL TT gauge TH D Z &V D5, LUENBERD y&FD hyy IZ2VT
TT gauge DRV LD ENR4SM o2, DFV bulk TRS A —V % N DI ENRERRENT,

ST, e_%yh,(w( ) XU IE graviton & [A T >0 HHEZFF->TW\ 5, EEHER (2.2.33) IR
AT B & graviton T BiXF0 hi) () I ZSRMK TN AHEREY 1 28 ->T 5, (ie.Ohl) =0.)
NITHL . 3 (2.2.40) 5513 DAY = 0 8 EHN BB Z D hiD) = 01X MKECEREY 2 DRI T
LR, FHuE b = 0 2 EE AR (2.2.33) OB CRVI L TH D, EEEKT
ATHDTHRTEDERNRRZ DD TH-T, &z Od(z) = 0 ThH-T b EFEEKTARTIIT

ITHERDHOBRFEOEREDLETI 5\ 9 FEXE Hj*brt (29X 722, 4 Randall-Sundrum
2EFATyY = 00 ETOEREEZTVAEND, WAl TS TRERETIIAY, Lo
Thﬁ”u%ﬁ%t%ﬁm@<\x&abaAmaﬁ%TLioo#&ﬁﬁ@nxn&bk@@
W) R CEREY B ORI T L LTAZ S, Ziud 2Wal D AR (2.2.33) 0. O0EA
EY 2RI EARER CTHEZ ENLHLATHS, bbb & HRRK (2.2.33) BiELy « —y D
parity BHIZ X L ARETH -T2, —F parity T h&lu) h,(ﬂ/l) EBOVEDLDIND hfujl) 23 UK I
THEErDRFICRADDIIEATH D, ZDF—RIZOWVWTII#IT hierarchy fET KD
brane DE7 V% & 2 HRHZHON 5,

(2.2.46)
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2.2.3 BB : branelZ &K BIEREH

LZIANRZDEIIZbulk TRSF—V&E ESTLED &, S brane & A7z & T IZ—H
WZIEZE DALEDS y = constant 1272 B 720, —F bulk IZ% LU TEBEDALEIZ brane 3 H -T2 & &
2% @D brane DALE% y = constant IZT DX HIRT —U BRI ELRFANCFELZZ L %
AT ~7z, TS Gaussian-normal 7 —Y Th 5, (K (2.1.8) B, )GN & — Tl Israel
@ junction condition B FEFIZ ARG W TER IN TV 2, brane L7z & & metric DFEEHFELH
Wl SRFNIEDT 2 0EHEEHTTZD, Wole A GNF =V 5 5, GNF— D THhIZIEE)
% hy THRYT, GNF =YL RSTF—Vb L bil hy =hy =0THEINHIDZDDF =Y
2BV EDLBDIZIERK (2.2.29) OEBRFEDLN DIXTTH D,

STIZDEINILTCGONF —=DiiBo72E L L 9, ZDEy = 0I{Z brane lXFET D, 72 25
KIRED B B 5> 5 Israel D junction condition (33X (2.1.13) XV 7 =028V T
o 1 1 .
(@ + 2 (2,9) = — 15 (Towe) — 510 T(0)) (2:2.47)
T 2T Ty id. R TIX Einstein FRRRUCE 725> 572 brane EOHFIZ L 5 =R ¥ —EH)
BF L Y NEIRT. T TROLEZLO TS, 25 LTEHENRE7Z0OTY 5 —ERS
PVl REoTHE D, 3§ =y +89(2)(y 12 RS F—VCOMEE) Thotetnd §2b y ICHE
Fo E¥(x), hp ITHLT—ROEETL > TLHUTEWDNE, y=012BNT
) 1 1
(@ + 2y (2,) = = s (Towo) = 00T () (2.2.48)
SHVE EBIT hyy CEIE hy IOVTO y = 0T “ER" FHBRKES, SF
1
(Oy + 2k)hy(z,y) = MZW’ at y =0, (2.2.49)

Y = — (Tw,(a:) - ;nw,T(m)) +8M?9,0,¢, (2.2.50)

EM () 1IXZORUTITBN RO T, BHREHD O E4(2) 1T L T H W Z RV, by, 1 TTgauge
TRIFNT R B2V 6

1
Yy — 1%
0¢¥ = — o s T (2.2.51)
ThHITThHD, BRFEHDOK (2.249) K (2.233) x—2iIcE b ERONIZR B,
[62ky|:| _ a; +4k? — 4k5(y)] by = —2—11\4:),2”,,5@) (2.2.52)

source 2372\ & & D graviton OEEEEZ MY W ET 251X EROFBE Y ez LizkOFHE
XoErEZEzT v, OOEEEEZ m? 52T,

}m%%w—%+4ﬁ—4mwﬂﬁﬂw20. (2.2.53)
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z = sgn(y) (€ = 1) [k, fo (@) = frn(y)eW/2 T (2.2.53) x EXET &

[—%33 + V(z)] fn(2) = M2 fom, (2:2.54)
2
V(z) = 8(k|1,jlil)2 - %6(@ (2.2.55)

ZHITE JTHE —FE TRz voleano BIRT V¥ v LV OB BN REE & KD B FRRUT > T 5D
DOTHSD (K (1.1) 2H), brane 2’ positive tension THAHTZDIZRT ¥ ¥V V(z) DFIZ —6(2)
OHFRHHK, Z0ld, FERK (2.2.53) OfFD 5> HLERE—R m =0 DHA brane |2 /HIET
HZERRBEDTHD, B fr D EERRBEERIINy 2 VEKTEZ BN 5, (Appendix R
nZk,)

source & % 2 5 MLEIX, T 5 D graviton 23 UK ITTD Einstein B ZFHEL T D05
BUZEN D, Z O, X (2.2.52) #7207 U — B Gr(zH, y; 24, y) ZEAT B,

[eryD - 6; + 4K% + 4k5(y)] Grz",y; 2", y") = 6@ (z# — zM)é(y — ). (2.2.56)

7Y — BERRENT (2.2.52) OFFIT

1

YVE /d4xGR($N,y;xﬂ’,o)gw(wu') (2.2.57)

h#”(‘ray) =
TEZbND, — M7 Y — BT (2.2.53) DEFEBEOES [ 1tk - T

Gr(#",y; 2", 9) = fm(a®,y) fm (', o)) (2.2.58)

LEREND, R (2.2.33) DFUTE 2 E— RRFNTBR~NE e 2R (2) ThoT, WKRITOHELE R
m % 5% % massive mode D y RTFMIL Jo(et?) L Vo (TetV) & OBFERES TR EN D, Jn(T).
Yo(2) ZZNZEN n ROy BVEE, /A~ BEERT, 205 bEMRM (2.2.49) THIZ
EERLBWEbOEHZTOIIHBREEEZLD L

m Ji(E)Ya(Rer) — Vi () o (Ret)
um(y) = 3% b k b

(2.2.59)

EVIBREREETH D, PuE—FDIE5x VEke 2 L%, 20X IcL TV —r BEEN
KEoT-,

' ik (gogory | ke 2KYe2RY o0 U () tm (y')
Gt e g o :/ ik (22 —ao) | KTV / d m\Y)Um 2.2.60
r(z",y; 2", y) (27r)46 _ﬁQ—(w+i6)2+ 0 mm2-|—[)2—(u.)+z'e)2 )

ZD7 V= EEIIH B AAY hy O tree level TO ZRBEFDOZ & TH D, > T hy, 23 source
DEZRSZ LICE>TAL BZRT UV v ik Born ifflic kv Eo 7V —r BEETREN D,
R (2.2.60) OFWFE—HITY 2E— K D graviton DRZHRIZ XL 5 H DT, F IHIX Kaluza-Klein
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EF—RORBIZE A EDThHD, ZZ2TZDF U —rBEED Newton RT3 ¥ )V & i EEA &R
WTHBLTWAZLEZHR IS, Ssource NEEIEL TWABRMEEZ B, 75 LEBHEICHESS
L7V —VBEEEES Z Xk S,

o0
G(@y;@,y) = / dtGr(z, y; 2", o). (2.2.61)
—0oQ

Y 720 D1 brane B2 B source BXE DX H RT3 ¥ L% brane D ETED D, TH D
A5 brane EC|Z — 2| = r OEEREZ T BER TV 5 200 source DHVWIEDHET LT UL

. -k 1
G(fL‘ 0; 2 ! 0) 471"!“ [1 + W + :| (2.2.62)

CZZTIEHRSTF—VTRTNDZEICERL & ). BEIZIT brane EOBE % R 21X GNF —
¥ ® induced metric Z DR TIEIWIT RV, ZHIETTSERTH 5D LELSBRDHE, 40
Newton HF 2oy L& BAEHE g — y = O(h) 2D T, R (2.247) 2B (2.2.48) 1B~ 7= I
ERERIZ h D—RDF—F — & HZHTWBHITITEER 2, - TR (2.2.62) 2% brane ETD
Newton R7 v ¥ ¥ V& ZDOMELZBEO —ROFFETEHEL TWD, K (2.2.60) & A~ 3%EK
(2.2.62) OF—HIZMWKITLD graviton £ FELZE2E—FNbHTETWT, FEEUKRID
Kaluza-Klein E— F 63 TW 5, BEEART b T 5 E2FD Kaluza-Klein F— K %2 2L Hif 7=
BAZ IR TTHRFZEAS AL X THRARVDIL, F—ETHLBHBEICR 228, K (2.2.62) BE_IHDO m OFFE
53T factor m B EENTNWENDHTH D, 2O factor i by, @ brane LD uy,(0) = vm 5
#kTu%, Randall-Sundrum 2 €7 VOHE ., hy, OEOE—RZITHHEEL TWT, brane(Z
RELTWe, Z0HEaE—RA Newton R7 ¥ ¥ VEBHTEDOTH D,

ST, B X512, BAPBHTIENT e_Qkyh,“,|y 0 CHBME, brane LOTF X —
EEBET VI uﬂ”?"%) by OEBNFRROMES  BE OMKRTOM L EEL TE 9 RX 50
X iER 5720, RSZ—T® bulk FIZ brane 3 H 5, £\ H & & braneid y = ¢(z) L\ H
LBIZWD LRED, ZOERBOAFIIHATHNCIIR S — BRI L2 5, Randall-Sundrum
2FETNDset upidy =0IZ braneRH DLV IEEEZ L >TNDIDITTHD, RSTF—IU0H
GNF—VICBHERIT =y — ¢(z) TRBEN D, 2%V ERL7Z ¢¥(2) T RS ¥ —PILB
i} % brane 0){_“25 P(z) DL oTeb} 12, 7272, K (2.251) 16, O¢(z) = —5azTh &7z
T & O RALBIC L D> brane 1Z B < Z LA KRV, —FHFRSF—U0b GNF—VItB 5 L &I
EH(z) IMEBICRSZ LR WMEKD, T, 1=y - ¢(z), =1 - (z) DEBITLY hy BHED
s, & (2.2.29) KO (2.2.57) £V
1 '
2w T)(@")

Euu(wvy) /d4.’L‘GR .7)“ YUY, T 0) (Tuu -

2M3 3
4 / ' G r(a", y; ', 0)8,/ 8, ()
1
t+ 1 0u00$ — b b + s + Bt (2.2.63)
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(y
(v
®)

gupdnp/&damwmwwmw@9+;¢m) (2.2.64)

BT, BB

1
2M3
txREING, X(2251)(ZDHFEEY = —¢) & IZOVWTHRNT, MDD TEXROERELNDZ
LICHETS, 22 TR (2.260) 0ERE—TEICEB TS, T OEZUKTO graviton % 5ok
LTWABIZFT, F HUBROMEIS HI VNS, 207D, K (2.2.65) 70 G &K
(2.2.60) DE—HTELT D, 2FY

_ 1
hyw(z,0) = / d*zGRr(z*,0; 2, 0) (T — gn,“,:r) (") — 2kn, ¢ () (2.2.65)

Gr(z*,y; 2", y) ~ k6@ (z — YO, (2.2.66)
35
- ko, 1
huv(z,0) = MD (T () — 577WT($)). (2.2.67)

ZOFIIMRITA, harmonic coordinate system (i.e. d,hj, = $0,h) T Einstein 5IER L 524
IZ—BL T3, #->T, X 9=%< hy, 28 brane EIZEBWT, MUKITT Minkowski 2> 5 D— R D&
B HIL WD B mhol,
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B 3E hierarchy [E]7E

ZDENDL, EBEOYMEBHLRME~DT Y a—F L L TORKRTEGET VERVE S, 1hD
B Y EiF % Dt hierarcy BIETH 5,

4 1% Standard Model D EA R 77— & L T electroweak A7 —/V mpw 3D L ZH->T
Wb, £F-—FTEHD A —)L & LT Planck 27—V Mp; 23% %, standard model Tix Mp;
bEKRF—NLELTELRATWS, EZATmew ~ 103Gev THEDIZH L, Mp; ~ 10'8Gev
LW TODERRF—NVOMIZIZERRBEENH S, BIE, Standard Model j3ET R VF —
TOREMERCTHY ., bo BZRIAX —IMTHIES L REEER. KOERHEEIERZ
—FTDHEIRIOICERNREREH D, EEZXOLNTVWD, ZOMBITINL -T2, Fi—Sh b
REZODIINF =R —NVOMIT FEL ~ 101 L0 HFFFICRERHMAHTETLE H O

REBRTH S, ZiA hierarchy F'ﬂ%ﬁf&) %,

hierarchy fIE~D— 2D R E 2R AITEAFMELERICRT I L TH SN, EBIDORAAL
& LTI A0 technicolor 3 5, ZZTIXZDOEHH HMLEE LRV, BRTEE o723 AR,
4‘%3& Rrandall & Sundrum O#"E L 7z 2 brane €7 /L [14](LA#% Randall-Sundrum 1 €5 /L & FE
LT D, ) BT %

3.1 BRITOHBD brane &

Arkani-hamed 5238 L 72 & 512 [8]. electroweak A7 —/ L & Planck 27—V ORIZIZER
B H B, BIAIEIERIZ OV T electroweak length m .y, @Eﬁﬁ’ﬁir FTERBBINT
WABDIZTZWL . BT SV T Planck length MPll ~ 107 Bem IZIZIEE FEV, ~ lem BED
ERLDPBHINTHRNDTHD, ZOZLEBEZHE, Mp i’%zkxb"—/l/c‘:;%ofb‘é@m
~lem 35 ~ 107 3Bem FTEADOERAIZMEL TWAHZ 2D THD, 2 T Arkani-Hamed
SIXTODERRAF—VERET DI L 2D T, electroweak A7 —/L & T _XTOYEDOER

Rp—NEeEBZDHZLERBLE 8, 2%V, ENOEKRR—) M % electroweak 27—V
BETHD, Lz, 2OLELEDIICHE LD L HM>TVD 4RO Planck R 7 —/L3%E
BN 2505,

F7. d=4+n kLD Minkowski B Z#E 25, T D I HLIRIEn DRIRTCZERITEEE r. THI
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ZIE P —F RZa 7 MEERTWB T3, 75 & dRTD Einstein action i ~r. 1 XV
BNWZRXNVE — 27—V TIX A RTDOERERICRZ D,

M2 / AR = M2, / d*zR (3.1.1)

T RIZLIEIO X 912 dIRTEZER D Ricei A BT —w$EL . RIZMKITO Ricci 245 —w 5
T, EXnd

r M2 = M3, (3.1.2)

DRERIZHDZ L33 d, o TM~mpw THIEDIZIEIre BRAREL BT IV, D
ES))

Te ~ <10362#> " 10 e (3.1.3)
Mew
Lz 575%75(77:%%?&']3%(1/\&1/\’ b a Ry MEDFERITITHIRE DN TS, DD
hierarchy BIED 720121, r. DRE SOFREVBLEL 25, —#KIZ dRITZEMH T, massless
@*\H’—zﬁw{ﬁiéc‘:%@f’r//ww;* Gauss DERIDS r~4-3) ORIz B, E->T. DK
TRHBHELTH, BERFHEEERIZIZ IV =R —)V mey FHEE CRAKRTEZ ML Tk
W2, —H T, BEAOBBENGIE lem £V b+5 ézﬂb\x/f—/lft:z//\ﬁ MeshTnd
FRYIIRKRTIIARETH D, T THIRERETVRRITEZ EBT 5720121 SM RT3 RKTT
ERALZ2ZOVEICTE RV, o 0 i@E D SM R Fix 3+1 kit ki Lﬁﬁ:énﬂm L,
DX HIZL T, 3-brane Z MRTREHICEAT D, S T—HEHOFIZRXAVF—R 7 —)L
> rTl O EERTHEROE S5 B r 7P BEN T2 EE my . mo ODRT UV ¥ T
mlmgi
M2+n plin’
DELTND, ZDZ LixE, Kaluza-Klein®—F OEEDZE ~ 1/r. BIEFIT/NEL A,
AT N T AW ERANC B A DR TiE Kaluza-Klein &— R 75 O F5 2 BEBA 2 i Tid Az <
EOTAMERDY, &R,
/ S5

g (3.1.5)
m? =0+ 1B +..+12, (3.1.6)

V(r) ~

r < e (3.1.4)

—mnr

(o]
dm /dQ”_l mh
0

DE IR riFEREHES, LVWIHEMLTE S, LIANZFAF—RFr—rl <7t ©
KFIX graviton @ Kaluza-Klein F— R ZE THES SN TLE-sTAX VWML ERE—R DA
o T,

mimo 1

V)~ v

> e (3.1.7)
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DRDORTF V¥ VEE525, K(3.13) Tn=1LF5L R~108cm ti->TLEL-T, =
NITHONCBAE FET D, n=2TIE R <1mm &R0, EBEROFEIRIZOLNGRN, LoT,
ZOETNATIEIRRTEOKRTIZ2HU EER D,

L/Z’)) L L EDFEIT electroweak R 7—/L & Planck & 77—/ ® hierarchy Z &RIKRTTDH A XD
ICBLEZICTERY, REERRY =L ThHD myyy [CHENZO X HICRKE RKRKRTH
‘T—Tfﬂ"é@ﬂ EVIRIVRAEEND, EHIT, ZHUT mpw EERRATF—NVLEEZHEDET
ZHHEBLTE XD L72H, Standard Model iIZEW\Tid 1/Mp; THE 2 53TV 7z higher
dimensional operator 345 ElX 1/mpw BETLIHIZoNR /Lo TLE I, LEXN>TH
ZIE proton BEAEET A D E I Z B72DIZXBID A =X LR NEL S5,

3.2 Randall-Sundrum 1¥E75J)L

ko Arkani-Hamed & DEF AV TiE myyy, (CHASNTHERICKREVRKRTEEZ D BERH -
2o THRUZXRL . ZOHITIR~<% Randall & Sundrum ORE L 727 /v [14] IZRRITTO PR
bol BRAREEZWAZ LN TX 5,

3.2.1 set up

ZOET/NVTIE bulk iTHKITTE T 5, back ground metric & LT
ds® = o(y)nudrtds” — dy* (3.2.8)

PIRET D, D back ground (XU IT D Minkowski ZZHIA3 R TTRIZE B A EHDIAEN T
WAL - T 5, Arkani-Hamed 5 DET )V L DEFEV L Z @ back ground metriciZH 5,
D X 572D back ground ZIBA TRVWODEWV D BEIICIZ 128 T _7=@8Y TH D, Zhh
5 Ak TED Einstein 2R % i\ T warped facter o(y) D E¥FEE2 I ET S, bulk FIZIZFHE
EHARFETER, TTIZA <O TRINEDT RN L8923 %, Lzd-> T bulkid AdS;
Thd, RKRFTO 237 MUL (ADS DBAITZDOEE TIHIZERFANICALT TRV E YARFE
THREZGZ2TTROBRNVA )S1/Zy TEBEINTWS (KM (3.1) ZROZ L), bulkiZFH
HOKRFEL THEBIT VRV ERET % & HIKITD Einstein 2

~ 2 .
Ryn = _gAgMN (3.2.9)

X9

~ N2

{ R _ %O_II,,,]“U 4 5 (Ua) Nuw = —%Ag'r’l“/,
: (o) 42
Ryy 4+ +3A,
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identify

fixed point
- fixed poin

fixed point

3.1: Sl/ZQ DOERX

NELGND, (MIiZH KT Planck 27 —/v, ) EXOf#IX
o = i,/_?xa (3.2.10)

A <0, (3.2.11)

THERAbND, foTy>0mDE &

coxe M k= A (3.2.12)

PAE XY bulk 23 AdSs TRIFTHIRWNT W Z ER oz,

ST, ary7 MEEEBETS S1/2, LWV I FHIIFRCHEALE, EWVWOHRE 52 1R
208, 20 back ground 13 & b & BKERERD M-theory 2> L EMESIT bz b D TH B [16].
[17], [18], ZHiX S1 EO—REFBEERICERAT, BEROEAEZFE—MRTELDTHD, KA
BN St ECEERL DL O ERMNCH IR ETEERLRD, GDET NV Ty =0DRE
Yy =rem DRBPEERICL-T2L LXK D, 5L warped factor 0133 (3.2.12) 265225 & 5
2, YIZOWTHEFRD THo72nb, y=0L, y=ror THEEOROZEFL 2L TTWITRW,
Z Z T Israel @ junction condition Z BEWVWHF &, ZHid F XIZ brane Z\Wiu 5 Z & T metric D
RRTTEAZIZ KT HHE DORPEZEBL T\, - T, y=02& y =7 IZENZEL tension 73
Vhids Vais @ 3-brane &<, VORFIE., ZDH & hierarchy HEZ B2 DFHIE 41Xy =rem
® brane FIZEATVWS, LWIHIREZELS D THD, N (2.1.13) KVEDLBIZ

Viia = —Vois = 24M°k (3.2.13)

BELND, y=r.mIZd D brane 7’ negative tension ZF-TNBZ LIZEEL TH BV,
1# % negative tension brane IZMEE > 7= FNRZRXNF —HICRETH > T, TDEETIIAREZE
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ThdETHEND, ZOHE. brane REEAR TH DI2OXMHEN O REEEZRIET D, £
negative tension brane Z JZEHICIEY H3 2 LIZREETH A0, ZZTIIBRICED L 57 A h
= AL THELN DI, BIZ Einstein FRRAOfFEL L THEX LN TS LW I LGE &
Ho UEDZ EZIERATRLTHD L,

S = Stuik + Shid + Svis,
TeT 1.
Soar =AM* [d'o [ dy/3{5 R~ A},
—rem
Shid = /d493 /dy\/.g{Lhid — Vhia}o(y),
Sois = / dz / dy"/G{ Lis — Vais }0(y — 7e), (3.2.14)

LB, ZHHDOERN G ERE Binstein FRREERAFHEZHB T b DLAATE S, 22T
re DIEZEZIZENTZZ LIZEET D, 2F Y r.iX Einstein FRERXOFIZIIHEH T RWESE
¥ Thsb, Z0 modulus BIFET D Z LITRICEEILEE 2 DHICHOERY LT 5,

3.2.2 hierarchy [ERED 1= H D AER

back ground 2> 5 DEEOFRRIIE _BE TR L LIZEALRILTH D, WMKRTTHEDER
T®? back ground metric 7, ., XOZ 16 DEE) hy,, i bulk FTRS S —V 2 Mozl & B
BE X IZIE KT metric DFIZERD L HITHDIAEN TS, (K (2.2.14), (2.2.24) 28, )

ds? = e 2krelllg  (z)datdz” — r2dg? (3.2.15)
e~ 2kreldlin ) 4 hy (2)]dztda” — r2dg? (3.2.16)

CITEENC Yy =1 LES ZETHERr. 2HODIZE N, 1< ¢< 71 Thd, 2.2
® Radall-Sundrum 2 €7V & DFEWE, SEIIRKRILB 27 MEEhTnWsHEWH5Z2¢&T
#» 5, massive Kaluza-Klein = — FIZEVWOTHIIR W eE T35 EBEHIIPue—FREIE X
NI, E(3.216)ICHTL B by TESIKERE—RThH-T, 228icB1F 5 bl (z) @
T ThB, FITHRRIZ X HITAK r, X modulus Th- T, HEfiicE X 5 & r. % modulus ¥
T(z) ICBE#Z 5 HERHS L BbILS [14). =0 modulus HiF 2.2 HTHT 7= A () &
WHOBEHELBEREEDDZ 2B TRT, LiIZD <X modulus HBidaA b0k TEZEHF
Er. BT > TVBLEEXCHELED D, K (3.2.16) iX bulk FTHOEBEHFEZERL TN T, —
X2 brane & A+ 5 & Israel @ junction condition iZ XV, & HIZHIRBEEN D, £ b
228ICRZE 51T, bulk TRS T —V% & 5 LS D brane DELEILRICS y = constant &
R TV ehofz, L2 L ET modulus R EHOEZIFHMEL £ 5, LWV oA T, bid
3 (3.2.16) @ metric Z£FD bulk F y = constant |Z brane B3 H 5, LWVWHZLEHESL TV
DTHD, #H->T, Y733y =constant|Z brane B3 H Y | BEI/OX 2 —F & L TR (3.2.16)
BN B graviton, hy, LB ZRWEL X5,
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& T ¢ = ¢ 12\ 5 brane £ induced metric i
gt = e7hredog,,. (3.2.17)

£oTohp=0¢%, ¢ =7 DVB brane @ induced metric |

hid __ vis _ _—2kr.mw
g/,u/ - gulla g;u/ =e ¢

Guvs (3.2.18)
L%, MRTADERCRIZE &, X (3.2.14) IZUK LD Einstein action (2725,

Sepf D / d'z K :d¢2M3rce—2k7‘c|¢|\/§R (3.2.19)
RiX g H1E6H % Ricci AA T —Th 5, Fiz B b UKRITOD Planck 27—V Mp; 3

T 3
My = Mr [ dge 2ol — P o] (3.2.20)

LRBIEBATEND, ZHiTr. = o0 DRRR T (2.2.23) & —FKL T35, KIT brane ki
K INTRLF 035 HEFO brane ECTOER%EE X 5, BIZIXAT T —HF H(z) B ¢ =7ilH
% brane EIZBELTWEZE L L9, 75L&,

Spis D /d4$\/—gm-s [ggi”sDNHTDVH - \(|H|? - 03)2] : (3.2.21)

ghiy = eWeTgl T ofemh . EROEBEE EXERELL 72T 5121 metric & g, T
L. ABT7—HBDIE>ZBERLETHLERDH D, 2%V,

H — " H (3.2.22)
HELSNZGTEEZELZ/ERIX
Spis D / d'sy/=g [¢" D HD,H — X(|H|* - e 7m)?] . (3.2.23)

CCTRFTEEFSINRT A—F vy e M SN TWHZEERT . AN T—HOHEI
[RGY, ¢ = miZdH D brane ETERSNITNTONT A=F13, HETH >R o ZFF
DL & ehreme fEEN D, FIXIET =N IAVH Y(2) TOWTRTHE S, fEA% vielbein ef
(o, B.. 1% local inertial frame T % Lorenz #D &) TET & [19],

/ d'z/guis ( % (97" (e8)uis Dt = (€8)uis(Duth)y* ] — mipeh). (3.2.24)
ZZT
(), = enekrer (3.2.25)
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ThdNb, EERBLINERIX
a5 (5 [57°ehDyp ~ Dty s] - e mipy). (3.2.26)
LT, RIIY mB e Fem fFENTNWS,

bz bbbl ¢ = 1iZH D 3-brane ETid Planck A7 —/VIZHIKRITTD bulk D
Planck 27—V L IZERIC A —F —Th b, —7F. brane EIZRIEL IZRLFIZOWTIE, =&
ZITEDIERETTRTDO R —9 Planck 27— VIEETE)PN T2 L LTS, brane ® ET
RADHEHIR AT —MTTRT e M P MEl SN 50 TH 5, 22 TRIC, EiaDEAR
T —IEHRITLD Planck A 7r—/N M 72072735, §5& ¢ =nildH D 3-brane LD
FA—=HH M TET D, &AM brane IZFEA TV S A2 AT, MKITO Planck R 47—/
FBHRLTRTORT— T e Fe" M TEPNTWD L ICRZ D, €2 T, bL efre™ ~ 10
T o= &9 5E& brane FOWEILE S LS electroweak 27—V TR SN TWNWB Z LiZ725!
Arkani-Hamed & DEF L LBV, 7™ ~ 1015 2 H3I2IT kre ~ S0 BREDOKRE EORKTEY
ERTNE LV, BERRT =V M ~ EICRHLT ;- & LTH hierarchy & E 1 H 3 LEIE
RObIFTHB, —HT ¢ =0ITH5 brane EOWEIZIT T, Planck A7r— L TRINLTW
%, Planck 27—V & MEIT 5 R557% factor B S R2WNETH D, T0D, d=7llhH b
brane # SMALFDWBF ERIRL =D TH 5, Higgs T H(z) 2 1EH (3.2.23) D &/IMEE HL D
x| |H|=eFremyy DEZZHHEL S, Zh electroweak A7 — /L Th B35, WKRTO
Standard Model XHH I 5,

hierarchy FMfE% fER 5 £ IR r, 2 BA TR, graviton @ Kaluza-Klein € — K3 elec-
troweak A7 —VIRETEFLEN D, ZHiX Arkani-Hamed 5 DA & RETH D . SMEFH
brane EIZWBRY | EBD HITHIR S TUawy, brane | Tid electroweak & 77— /L3 ZA 2
r— R Z B D775, Randall- Sundrum 1 €5 /LT $4=i% ¥ higher dimensional operator
X weak A7 —/LTLMREI X B0,

b HALTRNTOEMmE . Planck 27— VEEARRr— L EB 50 b VIT, electroweak 25—
WIRERRr—nN72 EBoTH IV, ZDOF4E ., Planck A7 —/vid SM KL F DV 5 negative
tension brane 7> 5 r. 721} B 72 Tl positive tension brane # &< Z & TEBRTE 5,

3.3 Randall-Sundrum 1 E€TJ/LDXFEIL

T 2T RIS il 72 modulus BIZOWTHE X B, Z D modulus T RRITD 2% -
ETHLDTHAHDT, ZZ CTitradion EFESZ LIZF 5, radion (X MR FAIKIT graviton DE
BE—RThd, LW FTEROL, ¥R b, X (3.2.16) Z AL 522%5 L 51T, reid metric
WZHN D DT, bulk ® back ground geometry ZIRETHHDTH Y, 2Bho, EBENHFEKX
(Einstein F2X) FCIIBELIERETLI 20, HLELUTHRLELZE X, AT vy
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FTRywWrsThbsd, LML, radion X BHA L identify TAI2I3E _ETITo2 & 57‘; HH
EOBMEETI2LERDD, LPLZNEMPRVBEHETHHDOT, &Y HZXFIE naivell, Y
Er. 2 T(z) TEEB|MXIEEIT, 20D D:L“Eq{ifﬁ‘?bﬂj DEITFThIE r i 745'“6%< L
DK S5, Goldberger & Wise D [20]. [21]ICHh>TEXTHD, ZTOHET, b H—kE,
radion & XA CHINEBEL 727,

3.3.1 bulk HMDIBET radion #FLFILEEBZETIL

Goldberger & Wise DRE L 72ET VO ERKRT AT 4 TIZZ O radion (TR A BDPDORT
VU NEFEEL Y, EWVWILDTHD, FELFETHRIIRT VY L2 ANTZOTIE, &
PO MRITED 2L NI MEDEEREZRO TENWTZD L RALED IR, 22 T—20RAZL
LT, bulk FiZ3F, BZADI T —HE AN THD, T THET HET VO mEFIZN->TLE
DL ZORN TGN B HEN (LR KEMEEA TS EEX BN S, ) % bulk THo7
EE | MRTOEDEBCHE L RIZEDRT vy e LTr. OBEERELN D, ZHBEKL
Drofzradion DRT T ¥ VIO ThH %, HIRIC graviton DERE—R & L TEROH TOR
BRHSTL E2TWD radion ([T, FICANTZ AN T —HORT ¥ Ve BFT 52 &
IR S3L TV 2RV, FE 72 2D brane W O 722 FEBEZ AT 5 b OIXfTH bulk HZ& A
TVBEHDIZENRY, ZOXIRbIIThulk DRI T —FEEZX D LT THLERRI L
EWnWzx b,

TP, HEHEL T RICbulk TEBEINTZADT—5 S OEMEEZ D[22, ZhIXFE—F
Tid_7z, HBD Kaluza-Klein GfEDOfEER & 72> T3, fEFHE LT

g=1 /d%« /ﬂ dp/3[5MN 81 BOND — m23?] (3.3.27)
N5z b7k, back ground metric (3.2.8) %ﬁ)\bﬁﬁ HERT DL

§=3 / d'z / reds [an’“’@ 59, + <I>8¢{c7 05} — m2o20?| . (3.3.28)
IR BREDAH T —HOFRAIT

o0d(z, ¢) + %2 (o2 (z, qs)')' — m20?®(z, ¢) = 0, (3.3.29)

LRBH (22T I GHAET). CRETESMT 50 8 2RO L D ICEMT S,

yn(¢)
z,¢) = Z¢n(x) N (3.3.30)
yn (@) IX T OO FRROMCELREED,

—riz(a?y;)' +m?0%yy = mloyn, (3.3.31)
dpo (9)yn(B)Ym () = dmn. (3.3.32)

—T
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m, WHRTODEETH D, OF VR y, PR EFNIZTEKITTAZIER I
Seps = Z [ttt obnduin — mi2) (3.3.33)

L. Kaluza-Klein E— K OFfFICEREIN D, T, o HERX (3.3.31) OfifiT v RO > /LB
J, & 2 A=V BEEY, OREREE LD,

Yn(P) oc e2re? [J,,(";” P + by, Y ( k" ekred)| (3.3.34)
7eiZL
m2
4+ o5 (3.3.35)

b I TBERFEPOCRELZEHTH D, ZOEMFMHIIMEFTEN (3.33) BECHETHDZ
L VO ZIIREREEST D L EICESR (brane NFET D) TOREEIVNERIL LD LE
RTDZENPDLTTL B, 2D yn(P) OIS brane DIED & Z A THEGETRITNIE RS2
V. brane ¥ Zo XFRED B E R S T2 BRER vl g0 = Yhlp=r. = 03HTL 5,

ST, ¥lEEKi, ABEICAD, 1EDIT radion % naive IZEIZERL 72 T(z) EREL & 9,
TRbbH

ds® = e_2k¢T(‘”)ng:U“dx” — T?(x)d¢?. (3.3.36)

EBIT = fe k@) | f= /2 %723 | Einstein-Hilbert fEAZ &< & |

3
- % / d'zy/=g [1 _ (‘P)QR] + % / d o/ —g8,p0"p, (3.3.37)

DD, ZNE AT T o025 X HIZ. ¢id massless D A BT —IFTH Y | Einstein-Hilbert
ERD» DI o DEZHFHMEZ RO L S it‘l‘?‘/*/’?/l/ TEENR, #Eo T, LIFERNELE
MHABNT—FDOBBABRKEL S5, K(3.327) ThoTAIT—HEBOIERAEEXS, I277L
SEIREAEMEL LT ) lboundary = 0 ZE L 220 V1T, bulk DR T 3 % )L LT HIIC brane |
WZART T ¥V

Vhida = /d4$\/ —Ghiarnid (D — Vi), (3.3.38)
Vois = /d4 Zy/ gvzs)\vzs( 12115)2, (3339)

ATz 5, 2D source & 72 o TERFMHIZE-TL B, £F 2720V DiX bulk TEZEHARE
EZEFo L 572 & @ back ground THDHD 0 AN T —HDO—KfE (3.3.34) D> HbERE—RNT¢
KEEDOHRERFOLOERT, Zhid AL ZEHLETH L

B(¢) = e2hreldl [ A erhreldl 4 A_efukrc|¢|] _ (3.3.40)
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fi# (3.3.40) IZRRITTOHR%E r \ZEEL 7= geometry TOHLDOTH D Z LITHEET D, AYkd
iX @ DI back ground D geometry Z KD HBEICITMERTH 7= 0 1K DITT TH D, £ZT
fif (3.340) 2B B r. 2ZDEE T(z) = —Hlog(f) BB LN AN T —HD R

(3.3.29) DFEIZ R > TWB Z L 2 HIET B,
2+W)¢ O\—B+i)E 22+ V) (3 + iv)@? o\ —(4+iv) ¢
0d = Z A; (f) + 22 (?) 0"

ThHND ¢ OFERA (3.3.37) b EX X 5 background @ ¢ OFED 5 BIEEFE TH S b DIT
SNTIH 08 = 0 &zt L TEBRERRETHS o) IZHOFER (3.3.20) DL 75, %
TTE 1 LFEEL TV AEFNITNT, B TERERED () ITBEEH|Z D52 LKL, (FhhixH
WZx DO EERT B I ERRNVRY, )r. 72 & Bo Tzt DX 3T background metric % 3K
DIBETIFREL EhRnoT o(z) Thol, LETHIRTX 30 THD, ST, fif(3.3.40)
I EEBERSFEEZRL TR o7, BVIRLIZR R, 5D0BEERASMEIL brane ITH %
source DEEEZT 5, T Z TIRIT source(3.3.38), (3.3.39) D Apigy Apis BDIEFIZRKE VLT
5, T2EZDMRT $(¢) 1T brane ET vpig. vois DEZ L DL Bbh b, 2F Y EMREFMHIT

v|(3.3.41)

®(0) = vhia, D(m) = vuis. (3.3.42)

LoTkre>10E X
Ay = Vyige CTVIRTT _ gy, e 2R (3.3.43)
A_ = vpig(1 + e 2hremy _ g0 (GFIkTeT (3.3.44)

RIZZDESCLTRESTLAD T =B EREKRTITMICHES L TLEZITERITDOEHRT
VANV (re) BMTTL B, FATm<KEkDELE, DFVv=1+4+¢, e1DEEXEEXDL,

V(re) = 4ke™ ¥ (vy55 — vpige” ") (3.3.45)

ks, FoEmLY rex%Eo< Y —ﬁlog(%) BEHRIUTODIS

k3 A O\€ 2
Vie] = 1440767 [Uvis _Uhid(?) ] . (3.3.46)
UEToDRT U VHBRESTEND o PEZEIFHESRIE SN D,
() _ (vuis Ve
;= (Wd) , (3.3.47)
B DV
_ _ 1 Vhid
bre = k(p) = —log (). (3.3.48)

Vyis
hierarchy % fER T2 & 572 ro  HTIWZIIBI 20X vpig/vvis = 1.5, m/k = 0.2 f2E % LT
[7AYAN
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ZDETNVTIIAN T —5 &(¢) 23 brane L TR DHFELZ Mo TEESND Z LAKXET
bole, TZOFBOILTIIANZ—HOIER (3.3.27) DEBIEIIRKRTHM~DHEE B RKE WL
TRNVF—RICHEREZT D L OBE . —HTHEEHIRKRITOY A AR REWIEE =R /LF —HIZ
BET2L5B<, MHTOITEIECEESNTVDEND re PREWVIZ P EBHHETIIR
WA, BEEHTHEEZ T 5, T, 3D DETELENS D22/RVDTH D,

Goldberger & Wise D F¥ETiX A 4 7 —D back reaction Z R L 7=, OF ¥ EREIZITIAD H
BAN TG —H/OTRNE —EBRET VY NV E DT Binstein FRRE | A0 7 —HOREMT T
W2V metric D b & TOEBNHFRRZ EI S THENZR L TUIWT o bl 7283 (23], A
Z —408 radion YSMNZ G- X AEEII/NSWE L TERLIZDITTH 5D, £ DEHNF T background
metric 2% T(z) DRE ZZBRWTIT QIR RE ST, ZORKTIIELZE T (2) ITEETH-
720 WIZ ® @ background OENLA R E -7z, LLE®D background 2> 5 FZhMKR TEi#w % 1E- 7=
L&, MDTT(z) DEPRED, ZHIRERD A =R L3720 & T(z) BEKRITETH
ZHEHHEETHS, LVWIHIEENLURTH D,

ZDHE DD TR X 512 EDOEF N TO radion DEY FMIEEBITITIEL < RV, £D
TEiBIZIEXA (3.340) FD 1. & () TEZXELLLE, o LLTIZHOOFEEOERG LY
EboTERLEIEAATT—HBOFERX (3.3.29) 2z &2 /R>oTLEI, LWVIHIEFENLLDH
Az 5, TZTKIZH 9—Eradion 2B LET I L2 THD,

3.3.2 AR graviton DERAE—FK &L TD radion

CZTEROVHI Z LT 228 TRO- 722 LITHEL TV B [24], ¥ background metric 2> 5 D
BE)(22.24) B2 L EEZO bulk FCRS T/ —UREN 7 Z L #BWHZ 5, bulkiZ brane
EANDEERST VTR, BRb—MOBREBEL L Ty = —{(z!) LB TE 5T LIIBRITR
L7z, Randall-Sundrum 1 &5 /L CiX L brane # L E L 35D T, RSZ7—Y TEEL 7= bulk
IZ 33V T positive tension brane, negative tension brane D& < fL &% Z I Z

yr = —E4(a"), y- =& (H) +rem, (3.3.49)

ERED, ZORMFE- LB RETH-T, VPBRLIBETH ZORRITFHF>TWIF L L
ZiRFAL TR <, S TKIZ brane IEETOREFAFMZ KD 572 DI GN 7=V F > TR <
TIERLRY, EZABR—RIZ, GNZ =TT brane iTfETL 2 ) ELBRIN TR, RHT
“HLD brane BEBOEBEIZH -7z & &, —FH O brane IZ%L T, brane (ZFEE 72 J7 7 & EAZEH
WZEBD, EWVWIFRFEXITH O —FHFTO brane TOFHE EMT LHRIMLL 72V, Lo T yy I
Ly EET, BADGN TS —VeRHMLER DD, DFV yyp HEETO GN T —I0%

g =y+&
3.3.50
{ Tl = ot + SePvorey ( )
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X 3.2: —o>® GN JEZETIIiead 372V 2 brane %

INTyY =0T brane3dH DL EX D, Y- [TOWVWTHREERIZL T

g-=y+¢&
{ =gk + SePvoney (3.3.51)
GN &7 —C® metric DFEENI (2.2.29) 15
_ 1 -
h(i)m/ = hzﬂy - Eaﬂaug(yi) + 2ke 2ky77'u,1/§§/:|:) (3.352)

THEZ BN %, junction conditon | (+)brane =R NLF —EBET VNV T(h), EANTER
i, K(2.247) L 2<FALIZR->T

1

_ 1 _opm _ 7. =0
~ AM3 (T(i)uu(l‘) ~ 3¢ 2ky77/wT(:|:) (IL')) ) at{ v (3.3.53)

(85 + 2k) h (1) (2, 9) G =r1em

B_EOBEmEEEAL L OITLT, bH)—ERSTF—VIZRL T LOSKMGZFHET S &
1

(By + 2k) ) (2,9) = 43 3 By at Y =0,rem (3.3.54)
Sy = (T(i)u,,(x) - %e_%yn,“,T(i) (ac)) + 8M38M8,,§§’i). (3.3.55)

F723K (2.2.51) L FRRIC
D8l () = gy Ty (o) (3.3.56)
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ZZTORMIZEBALEeE—FOBEBEY identify §5Z2LTHEDT, &Y HxT., bulk
IZ% brane IZH source &R DR NFXF —EBET VY ARRNELTEXLD, (E-T

D&Y, (z) = 0. (3.3.57)

AR (3.3.57) BV Lo THWTH—RITIT L £ ThHB, EoTy=0%y=r. TOER
SRR D, ET—FHTbuk TOEEBFERNIL, RS —VTRIRDITEST

|20 — 82 + 4k?] by = 0 (3.3.58)

Tholr bERARMZEZEDETMEIX
1

ﬁ62’%’)#6”5 Y= ikezk@*’c”)aﬂaygz. (3.3.59)

BEDOEFIT, BECHAHIC bulk HIZ brane & ANV 7R R T, RS/ — Y TIIARZERD —DD patch
TIEND Z L ZRFEL TWe7e®d | ff hyy B—ETRITIUIR OBV TH D, A (3.3.59) 126

huw =

€ (z) = e *MremeY = f(x) (3.3.60)

MLY%, F 72 brane B OYEA /2 BERE ds I RS/ — VTR EBTET,
ds = —&¥ +rem + &4 = — (2™ — 1) f(x) + rem (3.3.61)

L7 %, naive 2 T8 (3.3.36) L DEVERBDICHOF —VITB->THE I,
Y =y +e Rf(x) (3.3.62)

DOEHEETIIE, ZHD brane BX—2>D patch N T, L2b oy =0 & ¢ = rem ITFEET DR
MTED, KIELZDF—UTIEbiIR gy # -1 L7025,

ds® = exp [—2k (y' + f(av')e%y,)] guda'!dz"’ — (1 + Qkf(av)ezkylydy'2 (3.3.63)

> TZ D metric iIZBWT f(z) # radion L RIETHORHKDHETHAH, ZDradionid RS
F—VTRDHLEHELNIZ brane DPHLEDEHEEZRL TWDH I MRG0 5, £723K(3.3.57) 1
radion OEB) FERX & AR TE 525 radion XK IE THA T massless DHFTH 5, = (3.3.59)
M5, radion & W9 OB FERHEIRITTD graviton DERE—RFDIHIHLD—2>THAHI L HHAT
b5, TITHVU22HZEVWHZ S, RSTF—YD bulk &2 201X 0| EEHEX (2.2.33)
BT Y RE— RIS obotz, i) & by T B, Zh6id TT condition &7+ 2 & it
GIPo>TOBREDRINTNL DHEHER S ENTHDDNTONTIRHE LITTHNTAHRNE
BB oTz, 7ok 2 TT condition W72 L TWTH, TOHIZIIEHE 2 DT v JIVERS
D, 9,A* =0, OA* =0%TWET2 M (DF Y Lorenz /' —VICEE ST —V8)
2. BB\t massless AH T — Op(z) = 0 BEEN TV 5 A @7%%57%61&)5 i) iz

DV ILIEB H A b MK IED graviton & FAETE 72, —H hin ICOWTIE, % T
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BE JER 5> TNBRIRTLE B X T O THAER R T, WENBHEL TR A 2ho7, L

L Z# brane 23 % % Randall-Sundrum 1 EF A TIRAKIEIZ 2287 RROT b B34y
W;amre LCBlTE 3, _@ h,SVI DEBEIZN DHBDES I, 7 (2.2.49) 100V E
OMBAITH D Z N Dol h ( ) Z AN TH5, brane Bz x V¥ —EEHET LV VUR
ROEED LT E S JC(3359)'C&>/:60 ZDEREENS . K X ABT—HL LTOEE
EL»RBER, radion X K ® brane BlOMXHER % 5Lk T 55 ThH D, #-> T brane 25—
#® Randall-Sundrum 2 EF )V TCIZ AT F T AZAS TR T-OTH 5,

radion 8% % &L EWRTTDOENIE D X 5 2RI/ > TWBDE A 57>, Randall-Sundrum
2 EF LTI rE—FDHDOITEI T Einsein EARHFHRIN TV, SOBEEHZH KL
F L L TR massless A H T —FREENTWVWEDOT, YATFHIIN D X HICHUKRTENIX
Brans-Dicke # A & 725, ZOZ & RHDIZ, £7F, brane R MIH HHETIETE2E—F
DA brane —HOEE L B2 D 2 LICEET 5, 3 (2.243) 15, Pre—F bl ok
fbEsn=ELWEE N

TeT
(N2 2 /0 dye®¥o?(y) =1 (3.3.64)

THExbND, %Y

(1+s8)krem 1
1)1(£ € 1
0RO = 3 N N [ () - 377WT(5)]
s==+
1
= Z 167G [ W) = g T<5>] (3.3.65)
G ke:f:chW
() = F5°C
@ 2sinh(kr.m)” (3:3.66)

22T G5 T HRTOEHES. GF) 13 Brans-Dicke RO E /1 EE % F£ . brane F® induced
metric BRI T — RN DHEZEXTIELITR (2.2.65) DX SITHEX DN D0 BRER

1 167G sinh(kr,m) (+)
v T

(£) _
O-il:‘h ) Z ].67TG(S |: v 3,’7IJVT(S):| + 3 eichW

(+)
3 16760 1) — g & e ey 7 (3.3.67)
BELND, ZORFEOEN KT Einstein B0 DTN ERL TS, ZDT D5 Brans-
Dicke /X A—% wpp ZFHMA 9, wpp DEHITN (1 4. 25) NH/DZ LBHKS [25] BD
i D Einstein B/ 5 OTHIIN (1.4.27) 0o F8E 2, 3EHTEHEZ LN, K (1.4.27) 2 EZX
BT &

Ruy ==

1
] + B2,V +

1
7 {TW - 50T + % H(VuVibt pow0d)  (33.68)

¢
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L%, BOOKEBEOED S b, 0613 (1.4.25) ZE-TEEXBX OND, £1-H0D wpp %
%ﬁ*ﬁoﬁi%¢@o<5zﬁw¥—ﬁﬁi%ywa\:n5®$51¢@:ﬁ@&5®f
INESWEARGET D, K (3.3.68) 3K (3.3.67) & H#T 572 91T13 Z @ Brans-Dicke B /JEFHIZ D
W T POR IE metric ® Minkowski 2> 5 DEE %5 % | /f~/%lﬁlﬁﬂ“5%\§ﬁ%éo = (3.3.68)

9 H O Einstein B /& HHRL T AE5028, @5 O MUK ITE /1O harmonic coordinate system (2
B 2EBEOFER (X (2.2.67) 2R IT—HLTWBHZ LIZEBLE Y, bo—FE, K (3.3.68)
Db wpp BRBETHEEEL LIZHDIZHOWTEETTEX(1.2.9) ZHNT

1 o N
5(8"8ahu + 0,,0ahy; — th — 3,0,h)
81 1 1
) {T"” - 29“”T] * +<¢> (VuVud + 59009) (3.3.69)

&72%, ZZ T harmonic coordinate system D% —VEE (9,hY, = 50,h) & OEHET D, F—
VEERFELT

1 1
BN(Eh ~ @ ) = d,h, (3.3.70)
R, R (3.3.69) KT (1.4.25) o READBHFLN D,
167 1 8T 1
Dh;w = m |:T/,w2"7;u/T:| + @nuymT. (3371)

ZhzK (3.3.67) & T HiE Randall-Sundrum 1 €57 /VC, ZELE L7V L & D brane |k
DEHEHTO wpp BREDHZ LITRD, 72721 ZOBER TS bane TRUWME H O brane EIT
i1 source &R BERARNLDETH, HF Y T o L3,

3
whp = 5 (T 1), (3.3.72)

positive tension brane TEHIE 5 BD /3T A—Z X kr.m > 4 THIUIBEDHIFR wpp > 3000
%Wi7=L T\ 5%, —7 negative tension brane ® BD /$5 A—#% -2 < wl(g_lg <0DEZ LD,
€ > T negative tension brane IZF % 23MEA TWVWD LW HBIZTZD L Z D X 9 72 massless A0
T —HEPRT HNENR D D, BELEE DT brane EOE BRI OV T OFEMITZ DRD /I
HiTEXDZ LIZT D, wpp PROFGFE LT, IFAZERICEE TL TZ2DOR%E BD BinDIEH
(1.4.31) L HEBELTH XV, ZOHEE1ERIX metric & L T (3.3.63) 25 EHBN D Ricci A H T —
EEOTL T XV [25), ZOEROH T, FO_RETE > TE 2L OBRBRFEOEERNIZOWT
DEBNFERRXE 52 5EHL R 5,

DD, FE—EDFHE TR Kaluza-Klein iz BVWHL TA X 9, £ZTIXIHEKTT
O graviton DR E—RDOBHEIZT VI NAND D, X7 MUENG D AU T —&Hhrb—
DODFHEDOTH o7, )5, Randall-Sundrum 2 &5 /)L T MK T graviton O B HE 2L 7>
o i-, ZZTR-o7 Randall-Sundrum 1 5/ Cit radion ZVWNWT=20EHENRNH B,
% & @ Kaluza-Klein B TOXT MO BHEIXZZ DH%DO ZOOFT VT Zo RFHMETHE &
LTLE-TWNBEEEZILN S,
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3.3.3 TEILEMNRTEA

Z DX HiZ, HRIT graviton D B HEIZTURIE TH 7= massless A B 7 —I503 - 7= FF, brane
LD EEEHIX Brans-Dicke # 4 71272 > TL % 5, —7F ., Goldberger-Wise DZELD A J1=
A AX., radion DEFRZ ZEMES Z /RN, R wE%L EMEIZ identify I3 72 radion (220>
THWERERE LT RARRLEMPEZ S, LT, —BELEMPEI>TLEXITHIT
X radion | massive IZ72 > TLE 9, ZDZ &b, BEAPITONIVUI MK TE HEHIZ BD
B2 A7 TiE2 < BEBED Einstein ENIZR DD TRV, LHFFEINSE, ZDOZ & & EEITHEN
&9, Goldberger & Wise D A = AL EZBHOMEW, ZHELASEXbuk FORHL T — O D
back reaction & & H A & FHli L 7= ZE(LE AT 5 [26],

%7 background metric DL
ds? = gyndMda = o(y)nudztds” — dy? (3.3.73)

DIFET D, Zi e bulk FTEZRINTZ AL T —1 & [T DOV THEHI X T background fig%
KB, 20 ®ixx (3.3.27). (3.3.38). (3.339) LRALFFFLITLETH, ZORRTO
Einstein FREXIZIKD X 51272 5,

Run = gAgMN - 12]1‘/[3 MmN EVLQDVL@ - 5m2q>2]
+ e [_VM(I)VN(I' + %.@MNVL@VL@ - gMNm2¢’2] ) (3.3.74)
Zihvd s | background ## o(y), Po(y) i% H(y) = %g 9 L ANE
H= 12M3 3,
H? = 5ok [165 — m2®3 — 404 ] (3.3.75)

by + 4HDy — 2m2dy = 0,

LW EHEREEL - L TELID, =0 background > & DIEEE by, 6 THET L bulk
DT —VEEREFELT
hyy = 2w, hyy =0,
hyw = h,STVT) + WO, (3.3.76)
00 = [w + 2Hw],

&) Newton 7 —Vn3KF->TIhd, X7J7—fz%7b>iﬁb\k & Z® Newton 7 —I RS 7' —¥
(2.2.25) & —EHL TW%, hj, (ZRSHZ — LR transverse-traceless ffF& Wiz L, wiTHK
Jt®D Newton "7 v ¥ ¥ L Td 5, Newton 7 — TD Christoffel ;L5 DEENF I T TR S
ns,

6T = o5 (Ouh + Buh) — Phy),

0Ty, = 5 (yhyu + 'uhyy), 0T, = 2 (9yht — Zh), (3.3.77)

[
_ 1 _ 1 1
5F%y - _iauhyy’ M‘Zy - _%Whyw 5F2y - _iayhyya
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U ENS | bulk TOEBFERNIL by w, EHEN

-1 2 o TT
[0 0-a2+ 7| hil =0, (3.3.78)
£ 9 1 1 * 9 .
o — O’q)() By ?{)%Gy o+ mO’@O w =0, (3379)

LB, YRR S, RH T O RRITIUE 0 = e 2K 23 back ground DfEE 720 | K (3.3.78)
X RS 7=V DEH RN (2.2.33) I —&T 5,

TERBPSADLIITNT, EFEOLHIZL T Newton 7 —U RN T, EBHFERANEZH
éhé@ﬁ)%\ RS 7 —V DOk & OELEEZRAL 2B ORTEICTH, T, RSTF—VD L
L ARRIZ hyy = OB EWICRLT AL I —VEBEETHZ L3RS, 72 hyy ZHELIEE
¥ Einstien jﬁfﬁ}: xw7—%@ﬁifﬁ@?§@3ﬁﬁ NEEETTERDOIICARD,

1 - 5 1 . A =2

2

~ 3 hyy — IM3 (I)O‘SCI) + 6M3hyyv[¢0] — WV’[ 0]0®, (3.3.80)
SRy = {%(auh — Phn)Y + Eauhyy -1 M3 30,6, (3.3.81)

1. ? VR R 1 \ \
ORyus = =S hyw — 55 — @(—gh + B ) + %(hw — 8,05k} — 8,0k + Oy )

*2

1 5 PR
2 T
= gAhW + g M3 R V®] + ; 5 0mV [ B0]6%, (3.3.82)
1 . . 1. & )
~06% — 66 — hyy B0 — hyy b0 {—Ehyy +goh = 5 hdo
20 . 2 .
— 5% — ~oBohyy + V"[20]5® = 0. (3.3.83)

g

ET, hy OFITITT VI NVEBTET TR, RT MVRGRAN T —Hr b A>TV D, £h
LEXBILTEETTLROL IR D,
huw = hiok + (Opfs + Ovfu) + dnpw + Opudutp,  s.t.0Mfr = 0. (3.3.84)

T Newton 7 — TV DR (3.3.76) & A~2% L | Newton 7 —VIZEET 5 72DITiX by, OH
DT I NSy B & AT T — 85 ¢ DHBHBERLBBEEL L TERS LT LARTERD
RN ER D, F—VEEELT

huy = hl + ownu, (3.3.85)
hyy = 2w, (3.3.86)
DRI TE B Z Ln3mriud, R (3.3.81) 5
M3
5 = —%[w +2Hu] (3.3.87)
0

41



725 2 ENTCEEEE D, TR TIIWEN A HETRRVETO R f, TERICY — V%
BTELEDLDESLI D, 2D EE2RDHITZA(3.3.80), (3.3.82), (3.3.83) kBT 5,
WCEANT—HZOBHEERDETD, THLYRboTc L THHEIT (3.3.87) BRILTHI L
BB DT (3.3.80), (3.383)iFwd ¢ OFBRRELGX D, =0y L LT ¢ Dokt
HEHLZ 52T, BEMIcRT

1 L6, 28y, 286 &2

0w - — — . — = 70 Lo = 3.
g w 0w+ q)oer By o w+3M3w+ ¢+ ¢ 0, (3.3.88)
6M3 ol 20 P

_mggfu(w4- w)-—2@0w——5®0w———f@mu—]Qﬂlsa 0( 4 w)

O"I)O 0

+12M3 U‘;O (& + Ow) - 6M3£ V" [@o] (& + w) — 12M3 ig (@+ w)

gy s S v 52

___¢+ ¢m¢_0 (3.3.89)
Rnb YizonToRERD D L
A 1
bz y) = —5alz”). (3.3.90)

T 2T q(zh) 1 ot RIFHEDO B FFOEEEETH D, 2D X HITL Ty OBEIRICHRER DV,
DY BT—VEBRTHETE 20HTHE S, K (3.3.84) DARTHL T ¢ = ow = hyy/2,
huy=0& VI F—VEBRGEZEL LV ) 2 L3 —VER AT AR ROFEHETFHTZL T
NWHEWNWI T LETH B,

y_ . .
{ o€ o€, + given function, (3.3.91)

o0&y = —6€¥n,, — o(Ouey + Ovey) + 040y qaf + given function.

INEHETHO R X I, Y OFHIT e, D Ouqo [(20%) dy, € D q/o IZRINT D Z L3 H
KD, REOZENRRT MVERSTHD fLIZONTHLERDDT, RF—T%2H2ELEWH-T
Newton 7"— (3.3.76) I T D Z LB ARERDTH D, F—VEBWNRT A—FD b ¢, = (u(z)

IZ AR ITTHIZ graviton D7 —Y BHEIZRHET 5 & FRIN, EBE, EOF—TU 5 2A—F2D
%ﬁ#%m&ﬁénrtw:etﬁﬁféouimibmbfwmowf@ﬁ%ﬁwﬁﬂnﬁﬁ
Hahi, hl) OFEX (3.3.78) ©FIK (3.3.82) KU (3.3.79) 1o ABIT RO BN D, b, O
DBIEI/KE'C%L“C massive 2b DT H &b L BHESLMEZNG ., T TORRS 75’%@3’]&‘/\7{_
Do LIARFEETHRAEI I, Ohy =00HDIE, TV Y NVERGELTIE2OLEH
ExzRThRy, ZORDMR3IHDOBHEITER e, = (u(z) ZBHENT A—F LT D75 —VEHRT
H“LEsn, LWVWIDIIEELFELU notation Z WS & | h,(j,l) o« o I% massless E—RFK TH Y,
€ =Cu(@) ENDIT =V RTRA—FTEBINDINOETH 5,
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ST, KRITRED, 228 OFFHEXITHE- T, RKIT brane TOEREMHE KD B, 4 ES brane
fET GN 7 —212# % & junction condition (X R5< 72 5,

. 1 1 1 . L ogos
ayg;u/ = _M(Tuu - gnuuT) + W%rdnegm/ + 53 12M3 ¢ Jpuv> (3392)
+& = 20 (§? — ($)2)P, (3.3.93)

THDHIND, AN T—, metric DIEBEENELSIZ KIS S junction condition iZZFNENLLTDO X S
(2725,

+58 = NB (382 — vH)2)58,  at y =y (3.3.94)
(9 — 2H) iy = —— L @ - L oE (@)
(0 — 2H )hy = —m[Tpu — 3w T] 6M3 onuw®od®, at y=yy (3.3.95)

7272 L Z ZC, positive tension brane, negative tension brane D7 &} Newton 7 — T Tid %
nEny® zhs b0 L L, #£(3.3.50), (3.3.51) O X 3124 & O brane D GN #—P TR,
=g gjf) (21X positive tension brane 7% | gj(:) IZ 1% negative tension brane 8 H %, L it
F, iz 331 HDR (3.3.38), (3.3.39) (2B} BIRE hid, vis IZFHEIC LoD (4), (-) T
FLz, T=0"T, Tbbd, F_8E, RO332HTRoL T, ZNX L TGN F—

*‘/“’C“frﬁ%ﬁ%ﬂ?&bt% BOGOFREAB RSN —VICEBRL TEZDH L IV, ZOHEIX

Newton ¥ —JIC R T, ZDZODOEHNRT A—Z IR TEESD,
Yy
(&) / w(y)dy + €9, (3.3.96)
(&)
! !
) _ ul//y dy /y OwNdu" + 0.6 &) | 1 gn 3.3.97
€ n y(:t)O'(y’) ) Lbw(y")dy" + 0,€ +¢ ( )

TITEE) | T ot OBRITHEKTFET B RT A—F Th D, Lo T,

38 (y) = 6 (y) + Po(y) V:i)w(y’)dy’ +¢ (i)] : (3.3.98)
0 = bt + 2000 [ | |7 ot + 000
0 () [0uys + Bu] + 2Ho(y) 1 [ / fi)w(y')dy' Y <i>] C(3.3.99)
Yy

hz,,T 22V T D junction condition i
1 1
(9 — 2H)hyy = ~28,0,6"F) F 25T — gnuT] + 2Homuw, aty = v (3.3.100)

L7225, hy i traceless TRIFIZ 2ROV EXEY

1
48 M3

1
2How = O F T (3.3.101)
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Zh %3 (3.3.100) iITRAL T

1 +
£(9y — 2H)hy = — oS0, aty =y, (3.3.102)
1 1
20 = [T — g TI® £ 8M°[0,0,6) — 7, 06, (3.3.103)

B/OIND, EHIT hy, 23 transverse Tdh 2 72D 72 S 2T IUTWT 20 G

1
24 M3

[FERIZL T, 00 @ Newton 7/ — ¥ COERFMAIT (3.3.94), (3.3.98), (3.3.79) 225

oev (&) = + T, (3.3.104)

Dw, aty=y, (3.3.105)

. . ,
T [4aXB) (307 — v(B)2) — g 20 (6@ — DevE)) = 12M
@'0 O'CI)()

LERED,

IO TEBHFERLERLMERRE SO TRIZIND M- THREIRE 5, —RE
IEZETROo L IIT, source Ty ZERIZ LIz L EDOMERDTENTY Y — v B %E 1Eh
BB ENTE D, Ty =0 OEEOFRIZITE vE—F & Z 0 Kaluza-Klein & — N S FEET 5
NZZTEERE—FRDOREEZD, LWVIDIIZDO/PMEHTITNV N ERE T T, ¥
gE—ROBEHBEDEIEL . brane T Einstein E BN BE &N 503% ¥ 2F—F truncation T
HBBZEENPOTHD, TOLTRERVBRLEEIE LR STEHEEEE 2EDD, H DI brane
B—Td 5 Randall-Sundrum 2 571D L & LHEL TE 90, &2 5,

T W7 0¥ nE— & HRR (3.3.78) b RD B,

Wiz = W) + iz ()o [%. (3.3.106)

wy wv p

hED ORI E BT 5, W) 1ZB0BO TT &2 HEEL. OhE) =0, bl ke, =
Cu(z) &V ) residual 727 —P 87 A—F CTE#IN D, > T DE— FIIMKIT graviton T
b5, B OIF 5 ITEREM (3.3.102) 15 & BITHIFEAS ST

h,H = —2099,0,¢0) (3.3.107)
ERINADT RO DHFIND, TR/ TR -7 radion IZXIEL TW 5, iz
o P eyH) = (=) ey(=) (3.3.108)

BRRILT 5, T DM radion RHERIZRBTH DR - St nwidr2nsnTh s,
(R (3359 2RO L, ) LHLLEELEEZEZZSDHETIE, TS RDILICAIT—5H 0
DEREEDIEHIICH VE RBN B0 —oOMSI A WEMBE EEL L CIERTX 220,
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—HAH T —HBOBHOL 2 E— R w OFEEHEN(3.3.79) 2@ & THOLNLD, Ow=0
T RRT y R U C TRERFET S,

w =g f0(@),
{6@=_%ﬂm@y (3.3.109)

D DRI Fﬁ%ﬁw3mm&01ﬁ7—%h ) BRI T BT DL (3.3.108) Z T
LOfM(z)=0Th3 fORKOETRIFNIZNT RN LB D,

FU Z @)y, (3.3.110)

& ZANR(3.3.109) DD hyy &K (3.3.107) DD hy, 1%, BHRLTZ by, ORDPOAT T —
B%53 0,0,1(3.3.90) &£ 2< FAIL y&FEHEZ R, 7€-> TLLRIOFE M & 2 < [ERIZ L T Newton &7 —
CEBROTFEFFS VL

&)
CL:L_,eu:_mwﬂn/%%, (3.3.111)

THoTHEAHETE S, LoT, K (3.3.109) KU (3.3.107) iZMBEEI /2 A 0 5 —Fr ST
ERHERV, b —FEED w DY uE— K DR

—|1—2 rvy 2
w=[1=2% [ody| 1O (@) (3.3.112)
5@ = —fD(2) 22 [Yody.
THE2OND, ZHEERSEM (3.3.105) ITRAT D L
f@>%?l/wgdy4_¢ogmi>::o, at y =y (3.3.113)

Lz A3 (3.3.108) & FET B, HoT (3.3.112) DFIC b A H T —OYEE A H
BEENTWRWZ LB G0 oT, fERRTVINEITIR~7 Rubakov 5 DA L&V bulk IZ AN T —
5% 8 AL T background # ZE{L L 72 & & Tl massless A7 7 —H DB HEIX R 2B Z &8
ZITCRENTZDITTHD,

RIZ brane VIR IE Einstein gravity 2 BE T 20 E 2D EFAIL H, HF _ETO-72 1 brane
£7 /L (Randall-Sundrum 2 €5 /V) CIXFEE AL TENBFBHR I T2, —F 2 brane £
7 v (Randall-Sundrum 1 €5 /V) TiZ massless A7 T —4Th % radion 23fFEL |, brane E
D E )L Brans-Dicke ¥ A 7 L 72 o, BREEE X T2HE . massless 2 7 —FIIFIEL 220
225 | brane EMEFiZIMKRITO Einstein gravity (272 2 D T2V & W) PR =2, LT,
FRREBIZRY 252 L 27T, 7. y =y (RS ¥ —)12H % brane £ D metric iX GN
F—=UTERINDENPHR(3.3.99) OXHEFOHWT

Bﬁﬁ=d¢ﬂmw+hﬁﬂ*ﬂ)

+ 0@, lw(y™) - Uuzﬁy ]-—(@ﬁ&”4—&@55). (3.3.114)
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TR X 512 hi) IERTTO graviton IR L | &, (X2 DS~V A—F LB, 22T, &
“FEChbrane FOENZRDB L &, source¥dH D & XD metric DEEZED TV — B L L
TEaE—ROEHOAZRMS>TL B, LWIERELEZZ EZENHLTHRLY, ZOiEElo
Y & TIUWKTE Einstein E R BH SN, 7V —r B D Kaluza-Klein E— Kb D EF 5 iﬁ
EHEL BTV, SEOHEDR (3.3.114) 0 hAS 138¥ wREl iR B85, bl 0z
DIIBRICE _ETHELZBbNTWS, OFY

- (s) 1
G0 — (BN N e L )
o(y @)l = (a(i)) s:zi 73 [Tw 3T (3.3.115)
y() -1
N=|2 dy| . 3.3.116
[ Lo y] (3.3.116)

BCETIIZOPRE—RNLDOELEDIINT & HEDESLEY 0 FEITRY Ahz, SED
HEbN (33.114) OFBE=—HIOLDHFEEEZEZLZNER DD, I THO w 27T 2 0E
DD, LI source RRNEZATANT—HDOEHELZFA L ZITIIWEARErE—FD
B EIEEL Rdro Tz, ZHE bl ORBO A D5 —RABHEIET <L . &\ 5 % (radion
DB T 554)(3.3.108) i3 & 2 RER Lo llzdThD, Ll 4Rk
WOITHEAR B HETIIZR < T, source 3 dH DL EDHER L w TH D, > TS (3.3.108)
ZRTHEIRY, TOZLICERLTH ) —EfwZROTHD, ErE—F (3.3.112) 25
UTOROMEZ FRIT 5,

w=Y_ usf(z), (3.3.117)
s==+
=1—‘i/y (y')dy' (3.3.118)
U) = o2 y(i)a Yy )dy'. 3.
DL E
dy (Y
6= 20 (s)/' d 3.11
Ug;f 0 T (3.3.119)
Th 52 bEREM (3.3.105) LV
F& = FaNoH ey (3.3.120)
M#EN B, LoT
) = 9T () _ () ¢y(s)
w(y™) = -2-¢ 2NZ}W§ ]- (3.3.121)

RIS (3.3.108) ZFR T L35 & Z 0 widWBHE HETITRWE £ — N (3.3.109) I —%
LTWBZ EIZEEL X5, K (3.3.121) £ (3.3.104) & 23K (3.3.114) ITRAT B LB

_ Nos)
= pE) — T(s)
= % o T

uyo inu (s):| (33122)
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BELGND, ZhidE &I Einstein E/H D% L T35, hierarchy FED set up T, FHA4HN
y = ) @ negative tension brane [ZfEATWBREEZE X X 9, B y = y(H) @ positive tension
brane (ZIZRDRRLF B D> TWRL T, o 2lXTH D56 (T,S,i_) = 0). negative tension brane
EDEZ

o -, No(™) _ 1 _
EF?ww): oags | T’ = 5T

(3.3.123)

negative tension brane iZ\ 5 AZSMEHIT 5 metric iX bl /o) ThH Y | EXEHEBIL SN -850

BIELN BT XAE—EBET Y Y VT oO)TS) CREN B0 L RBIIKTEOA BRI BT
% Planck 27—V Mp iZkATEZ R 5,

1 No

2M32,  2M3

(3.3.124)

RIZ bulk D R H F—4D | background ~® back reaction 23/hEWVWE LZBE, 2F Y

H
L¥J<< 1 (3.3.125)

DHA . background metric DfEE Randall-Sundrum 1 EF /LD iEH D set up & FL To = e 2k
TEEITE 5, ZORFAKRIEO Planck 27 —/L & FHKRTED Planck R 7 —/L & D BRI (3.2.20)
THEZONDHDIZ—ET 5,
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F4E FHIEME

FHEMBIIBAEE CICZOMRICANT TRA R T 7a—F BRI TW5S 27, ZOETIEZ
DIHIHLDO—>, MRTEREESTZRAEZRY FiF 5, ZZThset uplIpiEEPTNB LIS
b B, AIETH -7 hierarchy B L 134 <& ) B D BRTAEZEL TVDZ L &K~ T
B<,

BEOCBIENC INEFHR 2 DUREFHIXIIEFHEFERErR THDIZ RN TWD, (T
DBRITIHIZADD LT EDEEES, LWIRERENELN TS, ) BEoHEHR 3:1/\9_@’7‘
SEoTBE, ZOZ LIXFEFICHEL R B, ?ﬁﬁkiﬁwﬁmwﬁﬁwgﬁhi 28D T )V
X —RELFRTES, AT, GOETMEEZEZDLE, BEEHELTIBRCERRBOT
INF =R TE, EIRO cut of A7 —NVERIZ Agep B -T2 & THIEEE m 2 FFOR Y
VDI WL TR SN A EZD T R AUF —HEIX, Agep > m THHMDH

/AQCD Ark2dk VEZ+m?  Ajep £01)
0

(2m)3 2 16n2

BRELZVAOHCBBEIEFET D, ZOX I RGOFESRBO= XNV —DFLIT, HEinic#E
AR BEIRS L T2 I F U E T FIAE—RE YL Lo T, FHEICSN L
7%, L UBMHHEIIBHEDO = RVEF - —/L TN TR Y, 82 QCD OB %5 2
BT TCREDEZDOTRINF —FEIL, BUTEBAFEDEN TV SR R F —D W
EoTRED, LEBXDONRBRTHD, BPICT T T VT VIZFTERTRNVF—(4.01) %
XYV THEOREREEZMZDZ LITFAETH D, LNPLINET T FU VT U RT A—
Z ® fine tuning TH > T, EFIZFREBRRRETH D, I T—2DT AT A THREEND, D
FY, BRISNAZFEEITZ S 7 VT U ORMIEUNDICASTL 587 A—F TidZe <, Edh
FRAOEOEH L R->TLEXX, BIIRLTI T T VT O fine tuning 3 A MET R, K
72 D HHMED tuning ~ & AR BT T 50 TH 5, FHEMBINT kA RAALD I B, £<
DREEEZZDVNNVETTIT DI LITIEKREIL TW5, (BlxiX changing gravity, 3-form field
@ﬁkﬁgo):®$f$ﬁ6%&ﬁﬁ%ﬂ6®77ﬁ—?% Mk TTFHEL B EH L LT
ERTE S, LVIHIBERCTFHEMECH L THEBANZFSEZ LTV, LL, EZHr0%o
RALERIC, BOTEHE L L TARTIZELALE Y o DfE2 UKRTFEEENBATE), &) REIC
i, TOETHRRDZET NV LMERE G XTI, THIESHORERBETH S,
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4.1 BRFTD warped A/ 9 k ik

FIZB R L ZTRREZDIEMNKRTEDFHEZ B EHE L TEX ERTHD, TH
ZHLMURTOFEE M #BOEH L LTEZLZS, W5 Z i, Einstion FRER
1 1

Rl“’ — ig“yR = —)\4guy + MTNV (412)

ICBWTFEEEY &1 trace H4y DO
1

~R=—4\+ T (4.1.3)

PEFROEHHBRAL L TEZLN DD TR, EPDRALPDOES TR EZ BN L 1D
TR A1) PHEEXEIND, LWVWIZLEERL TS, 2% ERE 2 EHHRAOHIC
b BERCTIEEDOMEE & 52 L BHED T A—5 Ay ZF oK (4.1.3) BETER] :ai;m
WD TH D, (o TFHEME~OERTPLODOT I —FiIZ 58I 5, H5FH
HAZ2FomBRTEMR Do T5, ZOFHEIBRTERBIBNTIZSZ0 VT35
A—=2ThHy BERXETHD, ENOHOEBGOEE. BRITLTO Einstein FRIUILUL T TERE
nd,

X 1. . R
Ryn — §gMNR = —Agun (4.1.4)

ZORRTEERmEURTICHE L Lz L &, WRTOAZERD Einstein HF2F
1
Rp,l/ - igp,uR = _A4g;u/ (415)
FR(414) ITEENTVD, ZD M ATEDTHERITES Z LA HPRE, ZHIFHERM
BEoYb, 97507085 X—FO fine tuning &\ 5 [EELZ R LTI EZ 5,

Rubalkov b Shaposhnlkov X d+ N RITOERITEZEZ d RSO A2 OBH|T B EFZERN # )
RERTVBHFEITDNTKRD X 572 back ground metric Z{KXE L 7= [28],

ds?* = gundz™de™ = o (y*) g (") dz"dz” + Gapdy®dy® (4.1.6)

ZZTaMiZd+ N REDEZEERL . ZO metriciX gyy THA DN S, ERBHEIN S d
WICRFZED JEREIL 2V Th V. T DKRZEIT metric g, IC X2 THERLNTWH I & LT 5D, KK
TEEIX 2%, (e =d,d+1,..,N — 1) TR S, ZHEFRIIERTNWDEHDELTH, ZTDX
5 72 warped metric ®i% Randall-Sundrum T® set up L AR TH D, =ELZDETH S
Rubakov-Shaposhnikov €7 VDI 9 BRI E L, 2B, % THH» 5 L 91T Rubakov-
Shaposhnikov £7 /LTt A > 0 @ de Sitter ZZEIAEKIILE L THEILR D, TERKRTOK
IR E (N >2) THhHZ ENERIND, ZHIEIE=ZETR-72 L 51t (4.1.6) D
® back ground Z{RKETHEL N =1 TiE A < 0D Anti de Sitter L7 (4.1.4) DfE 2572
W, EWIHIEEIZLD, AdS ZEME T brane Z\WHRWRY KkTTE 2T METBZ LI
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HSEZNZ &R BEIC R ~7z, fif> T Rubakov-Shaposhnikov ® Z Z THEFT /LMD X HIZ brane &
EZRORITIEN > 2083 0EE 25D ThHD, 7l X2 N=1Tbrane L Tar /37 b
L% 1T o 7255 T (hierarchy FIBETD set up TRRIC A7z X 912), WKL L TFHEE 2D
Minkowski ZZfH] % AdSs (ZHHIAL 5L Lz &, £ 5L TH brane ® tension W5 57 T
VT RT A—=H % fine tune §HMERH ST Z EEZENHL THL W, M. warped metric
PRELELLTSH. N =102 EHEA7 T CIIEEEMEIRI TORNDTH S,

ST, K (4.1.6) D back ground Z{REL 7= & & AR Y IZHEKRTT Einstein 52X (4.1.4) O iz
WA B O Einstein FEX (4.1.5) ZEENTNWDIDEAI D, ZOZ L ERBHZHITET,
Bk TE metric 2> 5 ES 1 5 Einstein HFEEA WK IE metric DEETE 2 A X DDFARDLER
HD,

Fﬁu = usual Christoffel symbol constructed from g,
i = —a0m 3000, Th = #5000 @17
rt, =0, I, =0,

I'¢, = usual Christoffel symbol constructed from §up,

ZHWS L
N 1 d—2
R R/J,u + 2.9;11/9 v Vb0'+ yp gwg VQO'VbU (418)
Rua = %8aag”>‘(vugm —Viegu) =0, (4.1.9)
N d ~ =~ d =~ ~ ~
Rab = %Vavba - @V O'VbO' + Raba (4.1.10)
R:1R+§ﬁﬁ%+d€ 3)V oV + R, (4.1.11)

DESITD, 22 TRET guy P HIELRTELD, R&i g, HEBNIZ B D, REIT o
PHEBNZSDERT, Vi, Vo ZENEN g Gup DD ERSNHHEEMSZRT, oK
ZR(4.14)ITRAT B Z L TK(4.1.5) 2B UTORG 2T HERSH D LB 00D,

By . . 2 N

Rab = —%VaVbO' + @VGUV[)U - mAgab, (4112)
2 _ 2A le &0 d—2- =,

d— 2A4 = d-I-N— 20' - ivav g — ?Vaav ag. (4113)

FLODHLRDEIZ2D, £T. FEDOEBE AIZHOVWT, EREWT 0. Jup PR B ST
LT3, 75L& ZDME% background metric & L 72 ERITCHFZZIX, I 0, o ICE > THRES
N5 A ZNRTOFHEELTDHIIBRAEREEATND, ZO MIFTTIVIT RS
A—=BIZIIEFEL 72\, DF D, EKRITO Einstein-Hilbert fEfH 5 &)y 5 HERIIR (4.1.4)
TRETWVWBHBDTH-T, TOFBRROME L THELX2 0, Jop (TE-> THERAREZFFD Ay) BFF
ENBHDOTHD, ZDXHIC Einstein HFRERBEVWFZERZ K> TWT, Bl o fR Lo
HIZRBRREIZOVWTIFBIEDN L 25 ) EFL MV FLARNE NI Z LITHE —ETRICRA~ZEY
Thb, LFRDOEWHT Ay 13 Einstein FREROBELH EL RO TH 5,
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EBIZIN =2, d=4DFARITIE 0. Jup ZROTHEL D, HEDTZDODRERTTH D _IRITZEM
XS JFERD D ETDH, 2FEV ZDOEMEEE A r L AEHHE O TRL K,

yt=r (r>0), ¥° =0 (0<0<2n), (4.1.14)
metric ggp IFRD L HIZHEZ 6N D LIRET 5,
grr =—1, Ggg=—p(r), Go=0, o=o0(r). (4.1.15)

ZORGEDTTITA (4.1.12)(4.1.13) DfEZ BDOTF L 5, ZDEDHITS 5 —EleTXEXzEN
B,

R o (0_1)2 1 1(pl)2 _AA
Rr'r—_g'rr [2?— 02 +§ _Z PZ —Egrra (4'1'16)
20 = —igg | 2P 1P _ L) A
Rog = ~go0 | P +3 S "1 2 | = e (4.1.17)
1 1(0')?
Ay = =A - " 1.
1= 0o+ +o (4.1.18)
NEr TOMSERT, X (41.16), (4.1.17) 13 BICEIDA fuo ICHBIL TOB 2B = O A
g% b DT DT
! N2 "
A 3 27— (4.1.19)
op o o

EWVIIHEE MRS RTNERL RN, ZOoF&MtT o =0 THNIEHTH D, Ll
?® & & background ORFZEIMURIT L RRTCEME DHERZEREETH D, TiUE (4.1.18)
ZHIUTHAL R K Hic, FEHERBEDOMHBRIZIIR > TR, LoT, 50%E 0 #0TdHD
RCEBT D, BHrRIZBRORVESNE L THAIEN (4.1.17) & (41.18) 2F-TL 52 &N
Hks, ZHoDRMBEE o, plZL TS RITHIT b\n‘f;b\ﬁ&vwo&;ébﬁtﬂ S
o b ZR M TriZe < Bianchi [BEERUZ L o THORB > TWB Z 034 1=RrN: Sl
T (4.1.17), (4.1.18) X (4.1.19) fE-CTHEEELZLE, X(41.18) % rﬂ%t \fm &T
X (4.1.17) BHTL 5, > T M IFEBRICEBHFRROBY BRI >72biF Th 2,

STHM (4.1.19) 1%
o= z4/5, p= Cf2z'2z76/5, (4.1.20)

B L THETZENHES, CIIEIEETHD, Zok, X (4.1.18) 1F

= —— 4.1.21
? 0z’ ( )
5 , 25 .
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4.1: EOZ 7713 Ay <0, FiX Ay > 0IZHIELTWD

V) —RTRRT AT VYV FEEL L EOEBERFRROBIL/ET 5, ZORTU ¥ LD
I A <00 L XTI 2=0TV(0)=0»oHEFEMERY, Ay > 0DRHZIZV(0) =0
H—HFDL 2 =z TR/MEZ L o THOEMT I LD, r=0Tz=2 LWVWOE
WCWBRFRAEREY 7 (2/(0) =0) TRT VY VHFEZER > TV EEIE2E 25, bebe
z> 0 TERINTWEND, B OEENIZOHEHETLILBZ N2V, FCURTFHE
Ay=0 0)%/5\@7\1‘3?“‘/*‘/?/1/ WCHEETHE, 2T rOEME L HITUT 2=012 #0TEET
%, 2(0) =0 L WVIHIDIIRKITTH S _IRTTEHDSETV ) EBEERTB LY SLOT2 D D5
Thotz, (EBr=0 DRTIIAEIBREZFFLZR, ie. p(0) =0, )Z(Tme) =0 LV H DX
ZDOHBRDER rpey D & ZATHRITH MO metric 0g,, BOSNTND, LW H T EEZEKRL
TW5, D% Y degenerate meric iZ72 > T\ 5, - T, ANKRIL TR & ZKFZEIZIX singularity
BEFEELTNDEZ &I D, Z0singularity iIZOWTCIIBTELBRIT DI LIZT 5,

LI, 0< 7 < Phaz CLOEZINRVDTHEINORRTZERIZZ N MEBRERE
Nz, ZHEEFICHIRBENZ L THD, BEDIL N7 MEDOBIZIX St ~Da 37 MED
X 91z, intrinsic curvature 3 1 Th 2 EMICH L CHYRFE—HETHZ L TEFTa Ny
MEEAT 5 Z &A% o7z, hierarchy DT CITbhicary 7 MEb ZO—RETH D, b
LIZHERIEREBEELE L THENLa v NI M eRREEMEHAETHZORE Thote, £1
W2k L Z Z T warped metric DI EADICRKEL T2 & TR U RT M RB[RITTOZDfRE L T
BHhb, TN HLDBAAUBRITOFHE A Z EIZBEWNTWEZNETH D, de Sitter 7222/ &0
YDONRZERBFENZ a7 v THDHZ EEFAL ., warped factor 0 ZEATHZ LTI Day
N7 MMEERRTICHLUMT D Z ERFRRIC R oT=bTE, L2 HL0HBHIZ A <0 2IETH
ERTFUT YV V() IITIERTIEARLARY, 2i3r L EHICERICEARLTLE Y, /KT
ZEHOBELLRATHEINTVWAZ RTINS, EB

27 Tmazx 27 Tmaz | ! _3/5
/ 9 / dr\/§ = / d9 / 11z
0 0 0 0 C
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>

[X] 4.2: conical singularity

20 ,—3/5
_ 271'/0 OzC/ ‘E’g 25 = 8% (4.1.23)
BEOENIRODEENILKRD, T2bL, ZRTEPEONICERINL TN DZDITIT, MRE
ERRLIZEEDFEA r =028\ T conical singurarity 2372V X 912 L2 FAUEWIT 20, &
DEDITITr > 00K, p— —r? THBHZLNREREND, BAEMETph —r’ DRLZBV %
LTHHD T, FROEENEEILTE S0 THS, RIZp— —(1—a)r? Tholk st THLK
BOELYZ—ETA2HOAEIZ 2rvV1I —a & 72V ﬁrgﬁ(?ﬁﬁ@: S TLE 9, T4 conical
singurarity TH %, > CTHRATRERDER2VWTZODFEMAIT

1,
3/5
=2z /|T_0—

(V=0 = — 5

IhzafEoTHA (4.1.23) DREDOFANEIND, b5 —DD, T THD warped 237 ~ME
ML BEDOEEEED 2L N7 MuE B 2 ISR TOERR 7 — VT % RWIT Planck
Rr—)v M & TURITTTOD Planck 24—/ Mp; & OBRIZH 5, EFZEH Y%k ¢ Minkowski 22§

EZRETHOIRRTEMEDERLIERETREIND L ERRTOBKEE V, TKT L 3.1ET
fith 7= X 91

VoM* = M}, (4.1.25)

DOEAfRIZ 72 B, —75 Rubakov-Shaposhnikov @ Z = TOET LTIk

M* /de\/—g(R—i—A) = M3, /d4z\/—g(R+A4) (4.1.26)
THHPHR (4.1.11) ZANT
27 Tmaz 4 4
M2, = M4/ d9/ sz 57;2{ 20 = 87;‘{ P (4.1.27)
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BEHOEXTHUOR (4.1.24) o7z, o THDBEBARKITOY A RIT AMPDREETHREST
% UK IED Planck 27— VIZIIHIEME 20 2 £ D BEDPTREER HDZ LB 50D, ZORE
PEIL TR TTEERE D R o — )V R4

{ zH — b gk,

4.1.28
o — bo, (b = constant), ( )

DRAFENPER TN D, TDTD | MABEGERRA T — )V MIZHA_RE DR —ND ot & BT
O E ST, DRTEEDNER CTCORTEFOTLENE->TL 5D TH D, Randall-Sundrum
@ hierarchy BEIZ E SICZ OFEE AN LT D ThH o7z, £Z Tid brane Z B L EZRTE
THZETHRTEDAT—NVEEEL D TH S,

PUED XL TCERTEGD T T TP T v RT A= ThHDHFHEDEIZERRL, Ay =0
ZNURTTOFEEL T 5 L 5 2NUKkTAEE D Einstein FREAVBRELN D Z B Sholz, &
BIZHEED XN LT, ZORKTIIBRIZZV R MEERTWS, ZRXAX —EEDOEIX
BIRTTOFEHE A DfE%Z effective (TEZ D Z LITHYL ., ZHNREERKRTEROY A X2 X
LERZ72F T, DRTEOFHECITEEL 2V, TN TCFHEMEO R DOFE—BERIIAFRL
el eilhed, BAHDIIEDIHIZREHRT, AR A L L TERZESN, EWVWHMETHD,

THUZOWTIIRIC bR K ST, RIETHRD 2 S TORYY,

Mz T L, Ay > 0DBEITIT 20 DIV FIZE->Tid 2z = 0 DR EES R2WVEBTFET
b, TOLERKRTEMO bR —13 S21ThbZ LBRHFEND, £ DL % degenerate
metric BFEL 228, LV well defined 72 B R ITTHZENEHRTH L EBEbhvs,

4.2 Rubakov-Shaposhnikov T JL D&

A& T 72 Rubakov-Shaposhnikov D& 7 /LTI MHIRENT degenerate metric 28Fiv7z, =D
X 91T geodesically incomplete T 5 mRITLZEMITIE D X S IZHERFTT LD THA S50, Z
DX HBRERTHFOFIE D X H TR D 5 D)5 72HIZ Rubakov-Shaposhnikov £ /v D
background metric ® % & T test particle THD AN T —HFOHTRREZL THD, ZDEEZ
DR 1T —35D back reaction (B X2\, BEmo ZFOA N 7 —5 & 0 FRENIZ

V=3(VuV"® +mg®) =0 (4.2.29)
TREND, O EEESMLT

® = (") f(y*) (4.2.30)

LT B LB{OFRAIKRD X S IZHFT 5,
V. Vip = —m?p, (4.2.31)
oVoVef +2V,oVef = (m? +md)f, (4.2.32)
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fy®) = f(r)e™, n=integer, (4.2.33)

EEDITERSHEL TR (4.232) % 2 TEEETL
4/5 22

(2)?

n
2"z 5
——)f - C?n?

_z4/5fll i (z'z_1/5 +
z

f=(m?*+mdf (4.2.34)

Epic f= \/iﬂ LET- BRI EE R T

4/5 75 22 (zl)Q 5 22
a/5m | % | 1949 9 2.2
7 4 64A (z’)2+3 22 +4A ¢+Cn(z’)2
singurarity #1f% (z ~ 0) TD ¢(r) DIRD BNV ZHAXL 59, ERATY ITH->TWHEHED I H
2= 0THo2 & bXEHNREDHET E 2 ~ —0(r — rmaez) &IERTHIX

w3 1 _
v Z (T - Tmam)2¢ =0 (4‘2‘36)

TS T T~ ez TD Y OREERIZE X%

Y= (m?+mdp  (4.2.35)

P ('rmaw - "')aa o= ga -5 (4'2'37)

L RO,
S T—7F ., KFZE)S geodesically incomplete 72 & & TH £ DEF0 b RFEVSTRALH 2T T %
® X 9 72 background D IFZE EDEBNE & 2 5 DI/ A b BT [29], & 2 TEOBEREME
ZROTHD, T, BECHHERDH D L ZITIRFESERIND, HIXFE (a LFET)

MEELN B Killing <27 k&Y L 23 —BBHET L YA TH LT 5T, ORI
LAEUBHEEILY N JFRERS,

Ja@) — prvela) (4.2.38)
singurarity ®H 38R r = rjpee TTOD LY FBRTHHE 20, &) R

lim /—§J" @ =o. (4.2.39)

T—>Tmaz

Rubakov-Shaposhnikov ™ &5 )L ® background THHZELM S 5 MK TTRFZEAS Minkowski D35
BANRICRFZE DR FRIEIZ R T DI HE L BlEE, KORKTZEMOAELFmOWETH D, ThE
RICKHET 5 Killing =2 hLiE

¢ — gt (4.2.40)
6](\[4/“:”]) = g(6ts%, — SYH Yo, (4.2.41)
&= —pdY, (4.2.42)
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b, EEEEMoE L OADT—H O DR VK —EBET VT
TN — _yMeuNg + - 59 “MNVLQVLQ MV m2d (4.2.43)
Tholehr b, MRTHE~DOIWEERFIENS LT BRFEI L > b OBEREMIRO L 125,

Tjgmvigaww=-g§yﬁﬁﬂ@@@¢=zu¢@@¢=o (4.2.44)
ZDEMEE O D1 — rpoy TOWRLHE (4.2.37) L & BT 5 L WA (4.237) D5 bDa= -1 0
EIIBEREFEEZTEZL COVRWZ LR D, HE0T O D rpey EDIRD BT O ~ (rmaz
r)32 ORICHIBEN D, ZOFERD L. EBIRTO background geometry & L T singularity @
HDHHLDOERBAEELTHZDEIZO > TWBIBO configuration (3 EEIZEER T regular 7238 5
BNETHLOERBATZZL ERICIC2-72Z &7b>’\75>6° T 2 TR ES PR R B 2 T B
BERSEICHT @ D o #8508 factor iIZ0» > TWEZ EIZHEERT D, 0%V Z OBERSEMEIT o#
WHABERTHDL LI REaE—RNIZOWTIIAOHIRE EE RV, bHAA 0 FHEOWEKRFR
MEEZDZETODIRFEEDH D HDIZONTIZRIXV FU & 5 REIRBHTL 5, &R,
EOXHICHRLZRERASREIIYECER SN 545 (WKRTTEBE p* # 0) IC W TIHIRE 4
TS, BRI O RIEMED 20 back ground IZOWTIFEAL R2WDTH 5,

PEDXHIZLT, =& 2 BENRZER T TH background & L TE X5 Z & BERIZIIHE
BIRNZ ERShotz, & Z A5 Rubakov-Shaposinikov D5 )L C metric DEEHZE X 5 &
tachyonic E— R0 5, LWH T LRMEINTWVWS [30], FELWERBIXZ 2 Cid#ET 523,
Rubakov-Shaposhnikov &5 /L OEBENO WEA AL B HEICIT., YRPF/FEIND X 5Kk TD
graviton & EFN T35, F£72% D Kaluza-Klein tower & FET 5, X7 M VEIZOWTI,
massless D B HEZX72 < massive 72X 7 F VR LT Y Kaluza-Klein tower 272 L T\ 5, [E
BEABT—FTHD, £, 0EKEHEORNE—RNIZOWTIIERED —RIZ¥r U EThHHZ L
PRINTND, LIANOEFEEDHDE—FE2ERXLLEINOOEED _FICADED L
R SWCHHE Eh %, BAEICIT ™ 0 0 fkFEESE—RIZoWTm=2,3,4,51225\W T
H7p< &b tachyonic THDHZ ERWMEIN TS, Z D tachyonic £ — K 23 RFZE D FESZ RIS
EXBLDRONE SPBED L ZAHAL THRWR, RETILIBEOEFZED singularity # rET %
RADBFERFZ 2 6 D tachyonic BE— R Z HBREL TN TWDHDO TRV L HIFL TV 5D

4.3 background ¥—THENEA

k32 Rubakov-Shaposhnikov ®E5 /L CHT < 5 degenerate metric Z BV RZ 5 LW H D
. ZOEITIRNS Wetterich DT> 72 B Th % [31], £HE b pure gravity DA ‘HF v
VANV R z=0%B->TLEIZD degenerate metric 2% Einstein FRRR DRI 72 -
TLESTDOTHAHENDL ., BRIV NVOFREEZTCRAZBELRL T 52 LKV fEN

56



singular TIXR < RAFREMERH D, ZOTFHROE LIZELDRTVEN, EBRITREEFIC U(L)
7 —8 Ay % background & L TEAL THD, ZDHFAD Einstein TR, BIORF—v
BOHRNIRD K 512725, MEOILOBHRTOERR S —NVTh % Planck 27 —Vid 1 &

B<,

N 1 N 1

Run — 59Nt = FyoFy — ZFKLFKLQMN —Agmn, (4.3.45)

o (v/—gFMN) = 0. (4.3.46)
RHBRXL, 418 LRC X 52, EOE%RST Einstein FERX D FIZ#HOAEN TWAB RIS
® Einstein 523 (4.1.5) TH 5, background metric D1 Rubakov-Shaposhnikov & [F] U=
(4.1.6), (4.1.15) ZIRET S, ERiTH < £ T background fEZ RO B72DDEDRDT Ay I
PRI VWb D E L, Ay =0 L B<, £-AIH & RERIC background TiX O IRTEMER 720
IO S B THDELDOEHITEX D, £7 Einstein HFEERXD (ua) RS

1 1
Funt FY = =g Fyuy Fox = Fur Fay - S FunFan = 0. (4.3.47)
&Y Fop =003 HTL %5, Lo THR background & L TFF I 2 DI

Ag = a(r),
4.3.48
{ A, =A4,=0, ( )

TIZTa(r)iZr OREEEDOEETHD, SHITF—VHDOTRAEZEETD L
B (c2p2d") =0 (4.3.49)
ThdT b
Fy=d =Bo %p'/? (4.3.50)

BE)ND, BITFEOEETH D, T D7 —V 0 background ZE AL 728857 CTHiEID Einstein
T2 (4.1.16)(4.1.17) ROGRM: (4.1.18) DAUNEEZXT D,

) —3B%0 g (M,N) = (p,v)
Tun = FyrFE — ZFKLFKLgMV =<0 (M,N) = (11, a) (4.3.51)
%320_4_@(11) (M7 N) = (CI,, b)

'@&)575’%\ RMN = %A,@MN +Tyn — iTgMN %Fﬁb\fff&%’

n2 12
(o") +1P I(P)]:[A+ZB2G—4

] rr (4.3.52)

R o'
R..=—0.. |[2— — -
T Grr [ pu o2 20 4 p2 9

. . o' 1" 1(p)? [A 3 9 ] .
P i T . °B%s 4.3.
Rgp = —goo [ o, 1 5+ 960, (4.3.53)
1 1 1(0")?
Ay=-Ao—-B% 3+ L) +o” (4.3.54)
2 4 4 o



BIE RER L 2D, Bl RIS (4.1.19) 72 SN ART ISR bRV, Z D5
WS T, 222, o' #0D L E o, plIHBWR 2z Z HWTRK (4.1.20) TR D, ELZ D —
KFDEBHFRRORT VY VidFH —VBDEATEREINT

ov
n__ ="
S P
B 25 9 _6 5 2 25 6
Viz) = 96B 275 + 16Az 24A4z5, (4.3.55)

DEITHRD, TORT VT ¥V V(z) DFE—IEHN Rubakov-Shaposhnikov d & & L3RR Y
z = 0O THEBLTWDD, o BARDOERE rme TERIZR-TLE I ZEBBIOND, 4
BEb A= 0 DBBEEBICELTHE Y, BF VYA A V()i 2 = (B)Y cBMEE L B,
RLF L ZOR/MEEZFLE LIEREIZ T 5, 2. DFAIT 2 =045 rB3FET DT END
RERTLZEEITr =0 T— R 0HBES-THEDLS r =7 CZRILEN —RICHEEDITTTH S,
FoTURTZMO bR =i S2 ThbHERYUN DL, LZABRED LT A regular 7222/
ThHEDITIIELICEERLETHD L EBRIC 41 8iCRRZ, 2FEV,. r=0&Lr=7T
conical singularity 2372\ & 5 2 & & B30 < TR B2V,

(VB o = — (v lrr = 1. (43.56)
z(0) = 20, 2(r) =2z & BLEZDOFHIIEKRD L ST/ B,

Sauiw
orles

2(0)=Cz, 2'(F)=-Cz5. (4.3.57)

XTI 2Tz 0EHFRERICHHEORY FOREWERH o2 2 BVWHZE S, Zhidmkt
HERIZBWTIRD A7 — VEBIZHIGE L Tz,

zh — b gk
o — b%o (4.3.58)
B = bv'B
COBHEZESTESEBD S BLO—D2ZBEETLHILNTED, 5056 2 =1 LEEL
X9, ZTHLTARKITA regular THDHEMHFIILLTTREND Z L1 7’&50
. n i 2_§
C=2"0) = 16B 8A (4.3.59)
—Czs =2"(F) = iﬁ#“%%—g Z, (4.3.60)
5 2 _ 5 2___ 5
96B + 16A V(1) =V(z) = 96B 5+ 16Az (4.3.61)

ZOBESLFRAROBIITFET DA 50, 272 L 22 TU(1) % —iL noncompact TH D &3
%, compact U(1) Th-o7=5, field strength (FEFILINTWT, BYREEZRSZ LN TEX
2N, LRI b 7£7‘“F'a'ﬂj:“6‘0)b§—“/°i;§70) configuration |E€ / R —NVEEFSTWNWBHZDTH
%, &7 —% noncompact THD7DITIXZ DL /X7 FRKRRTHETY —TVH L couple 5

58



L OMERBFEELRY, EThIEE VY, ST, z2#£10L & ED=5(4.3.59)(4.3.60)(4.3.61)
EELDTZORITOVWTOFBRRICT S L
3 1-2° 14 z2/5

5 1—z6/5 - 14 z-14/5° (4.3.62)

LIARE—1=eb LTR (4.3.62) 2T 5 L5 & (4.3.62) ITIEBRN LB B, 2
F Y z =18 KRKITIT conical singularity & &z 2V \ME— DRI DTH D, z2=1132 =0, oF
DRI REFIEL TOHBRMTH Y, ik warped factor D72\ background IZf8%4 35, Z
DB RS (4.1.19) T2 SN TV BELLMARERIT (o =1 2 BWVT)

1/ 1 N2

LA U0 M, 43 (4.3.63)

p 2 0p 2

0=Ay—A—1p2 (4.3.64)

T Tt o
Thh, ZOfEIX

1
p= 24 sinQ(\/ QAT) (4365)

LB, THUTHRRL/V2A OERE % FEAR 3% metric TH 5, o T warped factor 372 & & |
FHIE N > 0 28 - 72 regular 72 AR ITEZZ I UK TG Minkowski Z2f81d, R* x 2 L\ 5 EfE
’C‘\AOVC < 50

warped factor 3% % & & (0! # 0), LT RKILZEM D — RIT conical singurarity 3BV TL
£5, TOLERZO—RERVWEZZEHTH > TRERTEERLRZITHIR LR, £2ZTID
ARTTIL AR 7 P —a9I213 noncompact 7R 22 L 72 B,

4.4 3-brane DE A

A CIX, 7 — Y% background IZ\W L TE D field strength % tune 3% Z & T Rubakov-
Shaposhnikov 7 /L degenerate metric Z BV Br< 2 LITITRBIL 7203, BREBE L R D56
% BE\ T conical singularity 238 5 O3 BET DB oT2, ZOBITIE S HIZZ D conical
singularity & frZEL T, 5E2IT regular 72 NIRITZEMIAS warped factor > THEBTE 52
L zRT (32,

AiFEi T Wetterich @ set up {Z1x ., BIZANKRITHIC 3-brane ZEAT 5, KD Z & & HIK
DBFEITR > THTHFHEMEOMRIZII L 6o o7- Z £ 135 =F D Randall-Sundrum
BTN ERT DREARRILTHLNE R->TWD, 54V 72\ D background Z3KH 5 Z &
Thd, O X H7 L Zi3 brane DIV HF & LT § BERIZBEL TWDH R AF —%Z /KT
TERINTAERACAT M IV, B HAA 3-brane Z SNIKITEHIZH 5 4-brane D FFEE 1
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DORRE L CTEETDHI & HTE, TDHEAITIX Israel D junction condition > 5 BER A3 &
THIh 3 [33],

ST, r=0iCbrane x A7z & &, fERHIZUTO X Stk 5,
S = /d%\/—_g(%zé - iFMNFMN —A) - /d4w02(r = 0)y/—gA (4.4.66)
ZZTA> 0% 3-brane ® tension TH b, ML ZEETTIFT VT U TELCERDE TS,
L= —g(%R - %FMNFMN —A) - 02\/—_92%6@(6 — ). (4.4.67)

DO IR TH D, K (4.4.67) TD el +0DEAETH > THRIZERY I v bR L D,
TDZTIUoTVTUonbHTL AEBHFERIT

RMN - EgMNR

4 2me
(v —gFMN) =0, (4.4.69)

L7235, background & L CTOF —THFOMEITRIEI L 2 FL (4.3.50) THE 265, > THE
< REHEHERITK (4.3.52), (4.3.53), (4.3.54) ZEN =D L FEORLY FTEHELND,

N P/ N2 1" 1 ()2
o' (@) 1p (p)]

1 . ) [o4 y A
= FMLFje - —FKLFKLgMN - AgMN - 7'9(55\1'/[(51\,-9#”—@(6 - ’/‘), (4468)

Rrr:_grr 2;_ o2 2;_1 P2
A 3 1A
N *BQ —4 -5
{ +4 o ote 227re

. —O.I p/ 1 P” 1 (pl)2‘|

O(e - r)] Grrs (4.4.70)

Rog = =990 | ——+5——
lop 2p p?

B

I A 3 92 —4 _1 A ~
= |:5 + ZB o “+p 22—71'69(6_T):| 960, (4471)

Ay = %Aa - 3320——3 + i(‘;')Q +0o” (4.4.72)
EDZK(4.4.70)(4.4.71) PRI Y WREM (4.1.19) B SN DBERH D, XoTo' #0
DELX ol plIHE (4.1.20) DBRIZH D Z BB, DX ST LT (4.4.70), (44.71) &
W (4.4.72) 13 2 DA FRERTE O LN D, ZOHFBRIT (4.3.55) L2 AL TH B, &
725 3-brane # bulk FIZAND, LW IHIEEITOEY bulk FOEEBFRERAICH 2 ERKHE
RLUCEBBEBONEZIToTVDZ LIZHIELTNENLTH D,

SEB TR (4.3.55) 1B AELND ‘LR OEBNIATE L FUR/MEDE Y TORBTHS =
LA hotz, FHTE brane B % & & DEREMIIE 5 Th5 5, K (44.70) HHBHND
O.II (0_1)2 1 pII 1 (p/)2 _ A

352 4 1A
9 _ V) 4 -F =—|=-4+ =B - — 4.4.
o o T3, 1 g TaP o Tl (4.4.73)
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DRI p2 ZENTFTHE r € [0,¢] DEHTTLEMYL ThD, T5E p. o BETEREES
ThEPD, e +H0E2EZLDL

(W7 + Vo)l =5

LV EERELND, LIAN (Vo) BRERTH S LR (44.72) K FET B0 bR

(4.4.74)

ne _ A
(VB fs = o (4.4.75)
KEOEANED 72912 & IR ETRAD K Y 322,
W) =1, p(e)=0. (4.4.76)
I OERFME 2 TR L
/ " _ A
z(e) =0, z(¢)= C(l - %) (4.4.77)

DEDIT/e%D, DFY brane Z AL D L\ 5 #BAEBEFA | brane ZEx ¥ PTe bulk 721} & 7c & &
conical singurarity 4L SHTNWD L IIZRDE S D ThH D, EBRITII brane & B 7= 2 K22
28 regular [IZ72 > CTW5, DI L5, Wetterich ®E7 /L THIL7Z conical singularity O R
%, EiIbrane BHFEEL TV e, VI KON TZ 520 Tix2vnhn, L PEShb, £
NERALPICT BT, FOBEREFHEEZBE WL E EARTREOESL L ZAERIRER D D0 %
FRIUT LV, LARTE RRIC Z Z TS Ay =0 DB EDOMEERD D Z &I1CT 5,

E TR —)VEBRFME (4.3.58) 128V 2z(e) = 1 EBATHRIMEZ KDV, RF1Tr=0
Tz=126HELTCr=rCTz=2ICBFLEZ3ERTLVIERHZITH, r =7 TOIEH|
SATRTE & U725 572 S 2T T 20 Ea3K (4.3.60), (4.3.61), RORKTH 5,

AN . 5o, 5
0(1—%) (o) = 1B~ A (4.4.78)

(4.3.60), (4.3.61), (4.4.78) D= HO>WTHEDEH B, C. zO=203H506. A>0, A <27
THEZIN O DOERIIRESN D, EEZ£1DERITIX, ZIZOVWTORDOARICEZXELZ
L&
31—z 1+ 2%/
51—26/5 " (1—)\/2m)+ 2z 14/5

Eh, Zhixz=1+46, |0 <<1EBFEIICONTHRITDIZ LERHENIOOLND, A=00D
RRICIX Z OFERTFEL RN LIIBRCAIEi CTAZEBY Th D, ST, ZTNHOEH B, C, z1%
(BABNTZTTFUITUNRT AR L) EBEHENIZ LT, 2EVHELSEHTHS B,
C. zZ5BTMEIZ tune 5 2 & CHURTTABERDODFEHENLERIZRD L ORMENR T T
VT UNRTA—=Z (FHZ A, M) IZELTWVOTHERM-oTINDZ LEZERL TS, BohTfiF
IXRKITO bR P—28 52 T, JLHRIC 3-brane B TFEEL TV BARLFITR B,

(4.4.79)
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ZNTIX Z2=10KHIE 5 D7EA 5D, T Wetterich DEF VDL ZATHIEL DIT,
AN ITERFZED R TERFZE & RIRTTZER L OBERBICRDHETH D, ZDE E braneZx ANLT LD
BFZE139-_C regular TH -7, 1372 L T brane Z W\ RIZENRGFETHPRTAHAL I, £T
d=0THAIPLAF—NVEBROBHEZE-To=1BZBHRT, X (4.470) kY
bulk #CiZ

A 3
WP =~(5+B°)vp (4.4.80)
BHSLY B, ZOEIAIEITROZ LD LR TH D,
p o sinw(r +1rg), 7o = constant, (4.4.81)
A 3
Y S - )
w=1/5+38% (4.4.82)

—FEEREMIL (4.4.75) THEZ BN D, & AR IO _REmET 5 EmEBIIFEEL RV, Zh
1ZBEIZ regular 72 &R ITZERIZ tension X # 0 Z 8D brane S AN LW L2 EBKRL TV 5,

ET.5FETA =0DEOMICEBL TELER, YRA A0DLEDMEVIDLFET
%, Ay ZRESTERE L TERMR(4.3.60), (4.3.61), (44.78)ICH bbbV 5L, REEZ>0OXK
R L TCHODOREERH D, ZZTED I HLOVEDFFRENLRESNILWTHBIZEET
HTIEMTEDLHLITTH S,

DXL Tbulk FIZF —TH L 3-brane ZEA T 5 Z & THREDED L Z AEHIZ back-
ground 365172, b & b & @D Rubakov-Shaposhnikov &5 /v ® & & 13 UKk TA 2 i CELE
SNBHBIRKRTEFFZONWTOERE—RTho7z, £Z T QCD OIHEBEDEEIIER
ANZEBNT, RKIZEKRTEOFHEEZERIZEDOAI=X LB D5 ETHIE, KRRTLOaTL R
MEDYF A XDEELE L THND, bHAATZDETRSI LT, HDTT T VT NT
A—H T LIHEGRI 72 FE 5 FEEL T parametrize SN AEDESERD D Z LB HRKEZT T, S
FHNCE OfEZRED, EWV I ERIIEFRR o, THIIE -ETRAZBEY TH D, - T
Rubakov-Shaposhnikov D EF MZEBNTH, IR AR EL L2 & EIC— 1K, B EH A &
RO X HITHRIRIED geometry B IBIXIL D DD, B D WVITRIRITTD geometry DEALEZ 2 < T X
N Ay BPEHRBIEIND DD, RADAA=ALE RO TWRWEED E Z ATITHBI T
200,

—J5 T, RFEETRTERNCT 5 Z R HKHEMEHORET VT, 20T 7570 VT N
TA—ENREZONTERIZ Ay =0 Th 5% 551213 bulk O — V% & S MEIC tune L 72
L7 5 72h o7z, Standard Model ¥7 139X T 3-brane EIZHBEIN TnHEL-E &, M
WIRTOHEBII N DEEZELITDZLITxHET D, ZOXICLTIT I IT U RT A—
& D effective ICE{L L 72 L5, LAL brane EOWEE)S bulk D57 — 5D field strength %
BlEHD, LVHZLEFEBXICSV, EZTTF—VHOMIIBEEIN TS ETH L, HITX
ABBELTZE & Ay BEHL 20TV DN D LI RIFIIFEL 2V, - TZOHE, FHEM
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BITAEIMERE L 725, 2% Y brane ETOMEBIKEZ 2ETOEDEE B, Ay, C. Z % tune
LTEL L THEBDODKDSHARABURTOFEHEEE LT A =028HLTWS, &
oS RTnEIWwIR Vo Th S,
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FO5E FLH

AL T o 7= warped metric [ZBHI SN TV B UK ITHRZED | @R TTRFZE~ DD AR D—HF]
Thb, F-EBETRZ X 91T, AT background metric & L THEY 9 % & DIZIZZERHI%FR
72 Minkowski metric DIEA>MT FEﬁE’] IR Db EETNTWD, ZH 5D background IZ
ONTIHZEDORENZBRTIOILERDDZ LTV THLE ETHEOMNT-, TOEMKHIEL
TIX%E U E D Rubakov-Shaposhnikov @ &5 L3 metric D—RDEENZOWTARLETH D
L BO BT oND, ZOREMHIONTOEREBNICT S &, warped metric i3 inflation D
metric (Z31) B REEFMZ B ARICEE B 2FBE L T3, L7 > TI OFIE background
DIREE L THZIT ARSIV, inflation Tid de Sitter D EFIZ warped factor 23 Fa $ A% A2 1
RKLU7ZZDIZHIRL T, BRITRFZEDZER DO — F I HRIFEL 7= warped factor i Anti de Sitter d &
Z L OB AR HEEIICHERL TV Thsd, F_|LFNETHRZ X 912, warped
factor IZERITTZEH OFHEN G < 2PN A%ZRIXL THRKIE Minkowski ZZHZHHIAD S, &
WO A EFF> T\, 7272 L URITTDOE S22 & L T Minkowski ZZH LSO & D HHDIAD 5
TERHEBTED, BHDHEZ LN FHEIZOWT KT Minkowski ZZB ##HHIAALTS L LT
bt FHERE O/RT A—ERHFECEL LT & & UKRTH Minkowski IZBE->TWVWDH LW D
BREEI R VDT TH D, LA, FHEREDNRT A—F0 “YHE BE5zx ot &, R
WHHRITTOFEERE GRS ERHE, Z20%NT A—FBEAT DI/ > THRTFHFELEL
A, Wi D, T, B, =ETH -7~ Randall-Sundrum OEFILRLENETO
FHEMEDOZDDETF L TY inflation BV 9 5D TH B,

%IE]%@ Rubakov-Shaposhnikov DEF VTR X Sz, MRTADERmEFEEHT L H57m
WICHEEmIZIX . Bk &4 2TEEE D singularity 23 Bl 2 "[REMHENR & 5, SIIT warped compact {E®D
Lx j”(‘?‘; <, AAT7—%% HRTD bulk I A 72w TS £ 7250 singularity 238 5
[39], RiIFEIX Warped factor & RRITTO A E FF A D metric LV H ZOD A B T —F % UKRTES
HEROIEDIZRFITE DR L, #%#FI1X warped factor & bulk FD R BT —HFLvH — oD
BHEZRDIZEHE-TWS, LML I bR S HTL % singularity (ZBEOLOTH B,
(AT 1% degenerate metric T&H - T, bulk ® Ricci 27T — 3R L 2V DOIZxL . #%%&1% bulk
® Ricci AT —NEBHLTLE S, ) BMUED Wetterich DEFT /L THI S conical singularity
% Ricci A4 7 —DHEBIT 2 VWA HERE LG EEZ T X 5 72 singularity Th 5, J:“%ufotf'%]?k
JLEEFHIZ singularity 238 O X HIZHN B DH>, Kowfo—%M%g%fé*ti%Lw
7o, ZH b6 O singularity 25, b & b & RKRITLEE X 2 TH o 72 MR TCH R TZDZIKEE’J
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MRE DR Z 5T 5 X SITHREEL TWDHDh, ZOBERIZOVWTHHATRT A Z IR TH 2,
singularity 2%, [30] TH# X7z & 5 72 background D RZEMZ AHHL TV D AEEDL H 5,
7el2. BEUETRLE L SIC, 2ALPDFOBHE% bulk FIZANLZY | bulk £V HKRITLD
BN X NVF —EBEDRELXE 2 5 Z & Tsingularity ZfiFH TE 2B AL FEEL T, FEFICH
BRI,

DRI EELITHT->T, TOBBHREBOLIIHRIALOBREBEL TELNED
@TT RELEMICTEIZEZTHEE, BURBEL5XATTI > HRIAITESHHL 7,
Fo, EEERERWEELZ L CTEWEYIREA, A5mIAE» O 2 OFERBE2 TE oAk
S, K EADERMERSTEY | BITHNCHBIL CTE o 72MRED F 212, T REHL
9,
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<+ % A notation

Z DX %L T inertial frame T metric (%
o = (+1, -1, —1,..) (A.0.1)
LWV FHITH— LT,
% 7= Christoffel 525, Ricci 7 Y VO EBFRIZZNZE
Loy = %9“ (C%gm/ + Ou G — &eg;w), (A.0.2)
Ruw = 59 (0400900 — 040s900 — D08 + Do)

+ 9 9w (Fﬁgl‘ﬁy - Fﬁ,,l‘fw), (A.0.3)

TEABND,

TRNVX—EBET VNV T X, metric DES) 09 Z RV THWESOERNLEEHE
hs,

1 14
05m = 5 / d%z\/g(x)TH 89, (A.0.4)
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T 8B A<Nvt)LEH

Ry VEEIIR v B ES TRERRK

1d,/ du V2 >y 1du 2

EE(ZE)JF(“?“) :@+;@+(1—;)u=0 (B.0.1)
DIFTH D, ZOEFRRIIA{J,Y,} TRDZEBWHRKD, BF J, & v ROKESy 2V,
Y, & v RO ) A7 BB LIRS, SRBEUTOE 5% 2(> 0), v iR RO,

2\ ox (—1)7(2/2)*"
Jo(2) = (3) ;% (B.0.2)
Y. (z) = P [cos(vm)J,(2) — J_,(2)], v # integer, (B.0.3)
Yo(z) = % [‘9‘]8”752) - (—1)"8J8;(z)]yzn, n=012,. (B.0.4)

BRI ZOWHIRRIRA BT, 21D L X

Tn(z) ~ %(g)" (B.0.5)
You(2) ~ —%(n = 1)!(%)7" (B.0.6)
Flez>10LE %
Ju(z) ~ % cos(z — % — %), (B.0.7)
Y, (2) ~ \/g sin(z — % - %) (B.0.8)

TRED,



{1 $% C Randall-Sundrum 2 brane €5 JLIZ
B+ 3 bulk D5

AXHFTIRIFEAL it 5 Z LB K20 > 7243, hierarchy B Z R T 572 DICRBINTZ
Randall-Sundrum 2 brane &5 /L (RS 1 7 /) ® background (23T bulk FICHFET 29E
BRE DX S RENLE L DD, ITONVTIHEZLARILI TS [22], [34]. [35], [36] [37]. [38],
FOEHET bulk FOBR DY @ — K % brane FIZREL - SMAF LR TER2WEA 5>, &
WOHIETH o720, SMAIFOEED hierarchy b F7-RKRTEEZDHZ L 'G‘?Fﬁﬁﬁ'f‘% AQAY/EN
EVNIHDTH-7Y 5, &2 TILHEIZ bulk FOFOMEBFEEE NI 72T LT, Z0OKk%
BRFECONWTIHEIZETHZ LT D, TNHDHDORKRILTORDFBNIAID 1.3 Tk
Ne—RRDORWEEFITHH 5,

FTAIFT—HTHLINZNIIEAXDOE =FETRRIZHR 7z, 2FVHK (3.3.34) I/ A<D
BREHEBRLIZOONRMEE 2D, BEHUICETE—FIZONTIEA T T —HiT graviton D 1
£— K & [F#HRIC positive tension brane (2 FFEL TWB Z &R -7z,

bulk @7 =V IFUNTONWTIIE 5 THA 50, ZOFEMD -7 ZH EOBEREZ E X D HE
M5 [19], EERIC warped factor e24( a = kly|) D7z background T spin connection
ZROTHRE 5, metric gy, vielbein eM |%

gun = diag(e™?8, —e7%0, —¢720 72 2y (C.0.1)
1

eM = diag(e?, €%, e, e, —), (C.0.2)
Tc

ear = diag(e®, —e®, —e®, —e%, r.) (C.0.3)

spin connection wqpn D EFHIT
WaBM = eéVVMegN (C.04)
TExzbhb, A0BAEY /257220 spin connection |
WaBy = 1 5ﬁaeau + ! (5 Yaeg, (C.0.5)

@&f%éo*ﬁﬁﬂﬁot%ﬁi@m%%%?mw\ﬁ/W@?f?VVTVMK®i5K
F¥5,

L= VF @yeMva—e(va) ]
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. 1 1
e B (o s L 0) (001 i) ]
1
_ e Tine (6M ¥ Swson 2/3’6)\1, (C.0.6)

ZZTe=deteM 2B =1/4[y*, APl LEE LT, FT29% = {v*,17°} EFRT, ZDEE* AP =
208 ASERSI %, spin connection 233 (C.0.5) THZbNI-HBA, AR T TEEmE2HE -7 =
WIFLDTTTIT U0
L =e 30 [z"y“a“ —7%e (9, — 2('1)] U — msgn(y) 0¥ (C.0.7)
L%, MRTOENEEICHTS vPe=%(d, — 2a4) + msgn(y) i brane OFIT kink & L T
LEESLICEET D, ZOFFORBEIERD y NV T 4 bEFIND, ST, MKRILTH
cLEDOHATIT 4 Vg =120 F¥°)0 TED D, T5E/EHIX

S = /d4 /dy( \IJL’L(?\I/L + \IIR’L(?\I/R) 4am sgn(y)( @L WR + @R WL)
—§{QL@_“QF+@@_“ﬁhy—Wgw_“@f+@p_“ﬁh}) (C.0.8)

DEICHEKED, VY pllidy DRAFERRMER L, VLrDPIbOELLPR y DY T 4
(Zy XF5tE) Tar. b ) —FHBAO L T EDERIIANY T 4 B3MEBERVEDS, BOHERAEZK
» Kaluza-Klein £ — K B Z1T 5 &

6
V,r(x,y) Z¢ \/_ R (), (C.0.9)
]/ dye” f* f ==j/ dye® fR* ff = Sym, (C.0.10)
0
(irlay— )LR — el fRL (C.0.11)

ZOE=ZK(C.0.11) B 13BN THRAREFBE TN IA LV LERE 72V I AV L O—BEOES
FRAHIELTWDE, ZoR(C.0.11) DEEFRIAI—FTCLER>Tm, NETHH I &
ai@ﬁ%ﬁmg<5ﬁﬁ%#ﬁﬂ)ﬁ%»=ﬁﬂﬂﬁ@ﬂ=0ﬂ6%ﬁéﬂéo:@%—F
BEOL LT, ERIX

S =3 [d'a [Fa@)idhtn = maa(@)buo)] (C.0.12)
TR 3,
t =eel¥, e = e krem
{ FER(y) = \EreefLR(t), (C.0.13)
v="g Tn="g"
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& BT ROk, A EET D & LRIk D ROy HFERE T SRRV R,
[t207 4+ 222 — v(v 7 D]fER(t) =0 (C.0.14)

BeEt—NF (2, =0)I%

1+2v
1_61:|:21/
ThHEZ2 b5, orbifold FEL YV Z DS BEE LHN—D2DHBHFIND, z, > 0DFE—FRIT
V£ 1/24 N (N I35 0 & 2%k L Hici b,

fR () = fo R oceEmWL | f ()P = (C.0.15)

FER () = VE[ab Ty, (wnt) + bﬁ’RJ_%iu(xnt)] (C.0.16)

v=1/2+ N OFAIIT fL & fR LIMI Tz,
fr@) =Vt |ahJs(@at) + 0T 1y, (@at)] (C.0.17)
) = VE[aft Ty, (@at) — afid_s_ (@nt)] (C.0.18)

PLED X 5 7285 HRRAOAEIZ orbifold XFMED D  DBEAGFHZHRILERH D, ZOBEMSE
HIZIZZoDBRER H D, DEVEREDE—RNDFH y VT 157, HEERZXEZNVT 1B
W25k (L) EEEE A, EBEZBIIBSFE (RIE) Thd, LIEOREOREMRMEIT
FE(e) = fE(1) = 0. RIEDERGMT fRe) = fRQ) =0&73, 2o THICLEER- L
EDOv=0DGA0OBEEE 52T ),

O = s F) = [ coslaalt — o) (€019

BBIZbulk FICF —UERH DL ELEZD, ¥—VBDI TV T U0

L= _%Fﬁu +e 2 [%(ayAu)Q — 0y A" Ay + %(B“Ay)Z (C.0.20)

EHRBNO S —VREREIZOVWTERTOFENRFEELN D,
Fy,=0, aty=0,r.m. (C.0.21)
S BT Zo SFRED B D DONT
OyA, =Ay =0, aty=0,rcm. (C.0.22)
IhoDORGEZTHIZTHOBREREZ S —VRERFETROTHRWA | Z 2 TIEAIL T graviton
IZONTRO D LERRICT —VEEZ L TEZX D, Ay=0, A, =0 WVWHF—VEEZT
LT TUVT R

1

L=-—
4

1
Fﬁ,—EA“@AéQ%%AM (C.0.23)
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LRIhd, A, % Kaluza-Klein £— N R L T
Au(m,y) =" A (@) Xn(y).
Xn(y) 1T 2 A < BIBER S % brane LTz 7, KR TEREINTZBEEKTH S,

_ay(e_2aay>2n (y)) = M'r% Xn(¥),

Te

dyxXn(¥)Xm(y) = Omn

Z DfRX
et
Wnly) = \/;e [71(An€®) + e Yi(Mne®)],  for Ap #0
_ n _ _JO(An)
)\TL - k ) cn - }/()()\n)

Nz = e [J1(Ane®) + cnY1(Ane?)] Zigﬂ

THEzZzoN %, F—VHDOERE—FRIZONTIE
1

/T
BELN ., RRTHENZOWT flat THBZ LB 5,

Xo(y) =

71

(C.0.24)

(C.0.25)
(C.0.26)

(C.0.27)

(C.0.28)
(C.0.29)

(C.0.30)
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