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We have explored modified theories of gravity as an alternative to dark energy
that would be the origin of the current cosmic acceleration. We have studied
observational and experimental consequences of modified gravity, and considered how
one can distinguish different theories of gravitation. We have also proposed the most
general model of inflation in the early Universe, based upon some generic class of
modified gravity theories.

SEATIRTERA
(BHEHHAL - 1)
[ERESE GiEERESE & @t
2010 £ 1, 250, 000 375,000 1,625, 000
2011 4FJE 1, 150, 000 345, 000 1, 495, 000
R
R
FE
& 2,400, 000 720, 000 3,120, 000

WRSESYOF - i - HIA

PR O3 FL « ABH - B SRR - % - TR - TR
F—U— R F—rxxF— EEEHHEGR, BEFEOE

1. WFFEPRAE S ) DA BEChHD, ZOMBEICHTS TEER) 72T
Za—Fi, FHE, b LJATFNICET S
WHE HOEERHOT KL F—(F—2 =
FF— LIHEN D) BIEOTH D= 3L

X—BED 70%U L2 5D TWVWE, EWnHx

i ORFR OB G . BAEOFHITM
HIZIRL CTND E 0D ZENRMRIBI N
T WD, ZORKFITIAHTH Y | I
3RO R FITBARFH w5 S 7o & Kk o




FANDBTZNBRICH LD b DTH D, —
T ZORMKRBEIL, FHwICBT D
AR IAES 16 & 7e 5 St PvE R %
FRHTo2 xBTS, LD E
HLTE D, FROIE, ERAHOL —7 =3
NF—ZBAT LD YIS, — Btz
Him O REHEA 77—V TEET L 2 LIck
STIEREEZHRAL L LW TATT
(rag =BG, R D% < ORFTEE M
SROBIL AT TV D, ARIFFETIX, JEIRE
JIERFR AT K 0 I R 8R o0 IR A B 9 5 Al
REMEA BRI 5,

2. WHEOHEM

=7 THXNVF—DRMEZ RN TIE, —i%
X am ITBLEDOENBREZ BT 5 L Thi
b LTEH@wmTHD, LIen>T, ¥—7
TANAX =DM E L COHREE BRI,
ZORBERELDRVWEIOBEIND X
ThY, Higd LTORAMESLER - BN
KT DG EITERRLS Fo vy 7 S
TEe b, BARRITE, FIZIEEL IO
EORRICHET HIRNERD D, R CE
NOWRDFENEEE S D K5 7B O Rtk
L LT, ZL DA, BEOT VYV E
JIOBEREITINZ T, Bie/2 A0 7 —HAH
ELENEERZD, L) T ERETLND,
KR A=/ Tlx, KB X 6o 23
DR EOBANC LV | EKEEE T — R
DIELENERINTVWDLZ EIZEET D
&L FHmEREEA 7 — LTl A S T —H
HEE ANIZ LD ESOEFE CIEREZ &
BLESEo0, KMRW A R O ERREA 7
— )L TCEDAN T — B HEDNRZ BT
DN LBIZ 2D Z LD, ARFET
X, ZF0 X7 TRV MWEZb--E
AR LT D,

v A 7 I R R BUEAEE 7 21T

BLT, 4. & DI BLIIER(~ 3 —
tr MEE)RHIfFIh TS, £ 2T, A46F
JERTEI T, EVERIZRIEITICE £ > T2 2
NWETOMTREFRRE S, JEE RO
HamABLIIC x5 T 54, ERAICIEMR
LAV THLNNCT D, £ LT, JRIRE I
WA FHmAOBNE RS LEbEBREo%
WPEARA L, REOREBINC X D HEE rTRErE &
FHinT 5, HE LTV D BARREIH & o — ]
I v A 7 m SRRSOy 7 A -
FNT 2R THD, By 7 A UL
7 =R, I RIS E R T v L
WEL 7252 THEEND 2IRINRIRER D
ETHY, ZOEHDIZH—T7 =R LT —DMH
BaRo LTROBRBIATHD LEZ DI
TWHENHThHD, EHNERIOET I3 LT
WHAIBLIZ -T2 F 2179, EWVWIR
PRI, BIDORFG %2325 & FHmiIA T —
AT F1T D — WA KRR DRRGE & v D BB
EREFOZEZMF L2V,

Fio. TO XD RBIIELWAT LT, RIKY
P ORISR L ZARREED DI DS
P ZEEOT = v 7 BTV, S HIZEER
DT AN E/NAT DR E R OHERE
AT, BERMICIE. B E 2R TEREK
KRR DR BN 64 2 22 EME DR & A
T AR D O E S RO &
FHE LTV D, ZhooM0E, JEsRE kA
DEHEOF =y ZJHA L LTEL, ZHET
ZEAEELBIDNTI RNl )
B THAIN CTH 5, ARBFIENTER L 72BEIC
X, 2D XD RRIEMELFRIBLE D & OAFSE
Y, JLRE IR OERE T A ML LT
RS dZ LSS,

3. WED Ik

HY VA U YEIRE IR A T HimN
LEDOREFEXE, KB~ &



FHRa— NIZIRVIADLETELL, 564
EHBRARICH ESNWTA=— F CAMB
AMEELE - WR T 5, R CAMB % F|H
LT, A 7 v 5 ORER & 2%t
THESOEEDRR %2 E BT 5,
FEREZNEM DB SRR ERD X LR
AR OB T — & L g U, BHIIZEF S
NOBERFES D, — T, Y VAL
BRE BT DRI O BRI KT 5%
TEVERENT 2236 270\ B2 D8I SRR D
BEMET =y 7952 LT, BHICAEED
B Z R 5, RO FELZ, £ oo
R 2 yraR BRI L ChHEA LT
<,

4. WFIERE

JEEBEBNHROOESDTHLIHY LAY
ICEREAT T DR EEHER OM A B
Ziheoln, HY LA U E P O
B, TRbbA T L= VIUSHL, B
LWZ TA2DA 7 b—3 g R -
G-inflation - Z#&"8 L7=, G-inflation [T
B AL XOMEEZ KR L, BUEOBLIH L
WXIERTEx2 5225 —HT, EHEROE
DWW, FEREEA TR TR 2R BRI R
EIRBEATEINDZEE R LT, 0.
AN T = ORT X VIR E TILFFS
NRWNE ERREAITH G-inflation &L Z
FTIENAETHDZ L AR L, Tt
Mzl y J AP DA VT L —a v
BANCER D Adv, 8 CILEE L 2o 7Bl &
BAENRE vy T AL T L— a3 VEBLD
M) LTe,

T IEINT, — AR RIS AN VR E
NEBEZMZ D X5 IEELT L BRI,
TNEEDL D RBIATHRIETE 200 %
At L7z, BARRIZIE, £ &5 E MR
DODREBITHDLTA v abfr—A—H—

FL O T, X7 BB O R L
AR RIS AGALRT WETEI L,
A 7 v ORIEB T — ROANT |k
NEBEPNCEHE L, TORE, Z0k)
72 PR CUXE R W S D B EIR O R
HBE—FLD HRERIRED B E— R34
MENDZEBHLNI o7, Fio, A
7 MV BB D /RT A — 2 ITHIR %
DIFDHTEMARETH DI & &R L,
b — MR AT T — « T Y NVEERICE
FoEERLEORBFERZEH L, —&
FRFRICBITHZENE ED K D REWNEL
NELNEHLNC L, 2T LR - T,
27 —1 BHEZBMLZTXTOEER
I E T T RER AR R TH D, T OO
W CIE RIS, WEIOEPOL & TH/AR
TV TIRIEMIEI RPN EE IR D 2 &R
b2, TLT, ZOIBEHRITE VIR
— LT RIERFRAREE SN D, &V 2R
WHHEFEOLNLTND, £ T, ARORER
LB IRIERIE IR 2 T TR A7z b
DIHERT DA RN TR IR o7, Th
W&V, EOXDREEwmICBN T LT/
A — TR R AEE S, ED XD
REERTIEZE D b0 00, B LN
ST,

5. ERFERRLE
(WF7efFeas, Foe/r s Kk ONEEEMFE# 12
=Y

CdERERm 30 (11 14)

[1] T. Kobayashi, H. Motohashi and T.
Suyama,

“Black hole perturbation in the most
general scalar—tensor theory  with
second—order field equations I: the
odd-parity sector,”

Phys. Rev. D 85, 084025

[arXiv:1202. 4893 [gr—qc]]

(2012)

[2] R

Yamamoto,

Kimura, T. Kobayashi and K.



“Vainshtein screening in a cosmological
background in the most general
second-order scalar-tensor theory,”
Phys. Rev. D 85, 024023 (2012)
larXiv:1111. 6749 [astro—ph.CO]].

[3] A. De Felice, T. Kobayashi and S.
Tsujikawa,

“Effective gravitational couplings for
cosmological perturbations in the most
general scalar—-tensor theories with
second-order field equations,”
Phys. Lett. B 706, 123
[arXiv:1108. 4242 [gr—qc]]

(2011)

[4] M. Nakashima and T. Kobayashi,

“The Music of the Aetherwave — B-mode
Polarization in Einstein—Aether Theory, ”
Phys. Rev. D 84, 084051  (2011)
[arXiv:1103. 2197 [astro—ph.CO]].

[5] X. Gao, T. Kobayashi, M. Yamaguchi and
J. 7 i. Yokoyama,

“  Primordial  non—Gaussianities  of
gravitational waves in the most general
single—field inflation model,”
Phys. Rev. Lett. 107, 211301
[arXiv:1108. 3513 [astro—ph.CO]].

(2011)

[6] T. Kobayashi, M. Yamaguchi and J. ’ i.
Yokoyama,

“Generalized G-inflation: Inflation with
the most general second-order field
equations,” Prog. Theor. Phys. 126, 511
(2011) [arXiv:1105.5723 [hep-th]]

[7] Y. Misonoh, K. i.
Kobayashi,

“ Oscillating Bianchi IX Universe in
Horava-Lifshitz Gravity,” Phys. Rev. D,
accepted [arXiv:1104. 3978 [hep—th]]

Maeda and T.

[8] T. Kobayashi, M. Yamaguchi, J.
Yokoyama,

“  Primordial
G-inflation,”
Phys. Rev. D 83, 103524
[arXiv:1103. 1740 [hep—th]].

non—Gaussianity from

(2011)

[9] K. Kamada, T. Kobayashi, M. Yamaguchi
and J. Yokoyama,

“Higgs G-inflation, ”
Phys. Rev. D 83, 083515
[arXiv:1012. 4238 [astro—ph. COJ].

(2011)

[10] T. Kobayashi, M. Yamaguchi and J.
Yokoyama,

“G-inflation: inflation driven by the
Galileon field,”
Phys. Rev. Lett. 105, 231302
[arXiv:1008. 0603 [hep—th]]

(2010)

[11] K. i. Maeda, Y. Misonoh and T.
Kobayashi,

“Oscillating Universe in Horava-Lifshitz
Gravity,”

Phys. Rev. D 82, 064024  (2010)

[arXiv:1006. 2739 [hep—th]]
DL B _RCEHA.
(&) GE 14 1)

(1] ZVBREX,
LRS- E I ERROTFHm., MEBER
RIZI T DB FTREME OBFSE, ”
HAPBEYSF RS (BWEFRRY, M
=i, 3 H, 2012)

[2] /RS,

“H— TR F—IMEIEE ),
HAPBEYSFRRS (BWEFRERY,
=i, 3 H, 2012)

[3] T. Kobayashi,

“Vainshtein screening in a cosmological
background in the most general
second-order scalar—tensor theory,”
Testing Gravity with Astrophysical and
Cosmological Observations (IPMU, #H, 1 H,
2012)

[4] T. Kobayashi,
“G-inflation and

G-inflation,”

The ECTP international conference on
primordial QCD Matter in LHC Era (B A o,
Y7 N, 12 A, 2011)

generalized

[5] T. Kobayashi,
“G-inflation and generalized

G-inflation,” HA - =7 K [HMAWR
FE (RN REDEZTCIH Y M FH
DiE{k) (Egyptian Center for Theoretical
Physics, MTI University, 12 H, 2011)

[6] T. Kobayashi,
“Generalized G-inflation,” JGRG21 (IR

K=, 9 H, 2011)

[T/ K%,
b EnTEAY LAV AT L —
vay,”
AARYERESFKTE RS (BLRTRS:, SLEITH,




9 A, 2011)

[8] T. Kobayashi,

“Galileon Cosmology,”

Summer Institute 2011 (Cosmology & String)
(Seminar House “Fuji Calm” , BL&H, 8
H, 2011)

[9] T. Kobayashi,

“G-inflation,”

Summer Institute 2010 (Cosmology & String)
(Seminar House “Fuji Calm” , BL&H, 8
H, 2010)

[10]/hR%%,
“Generalized Galileons and inflation, ”
(%5 11 [ FEHICBIT 5128 - Y - S
DO EAL ] WFZE42 ° Dark Energy in the
Universe’ H~—2AZ7 —/L (REAFERAD
=EEEAT L, T H, 2011)

[11] T. Kobayashi,

“Primordial non—Gaussianity from
G-inflation,” PASCOS 2011 (> 7Y v
K¥, AXV A, 7 H, 2011)

[12] T. Kobayashi,

“G-inflation,”

COSMO/CosPA 2010 (HITRZFEARILF ¥ v /3 A,
HA, 9 H-10 H, 2010)

[13] /K53,

“Galileon scalar—-tensor models of dark
energy,

HAME 2K ERES OUNTERT M
Xy o3, dBJulT, 9 H, 2010)

[14] T. Kobayashi,

“G-inflation,”

(% 10 [a] FHICRBT DR - WE - HiE
DAL W74y (RESCEU H %R 2010) (75
FNVART N/ Em LR K%, 89 A,
2010)

6. WFITHHRR
(D) WFgEfFs
JNERE% (KOBAYASHI Tsutomu)

Wr7e 25 : 40580212

(2) WHFE55 14
C )

WMo E TS
(3) HHERF IR




