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Abstract

The production of primordial gravitational waves(PGWs) is a basic prediction of all
the inflation models. PGWs, which opens a window to understand the origins and evolution
of the universe, encode unique information about the physics of the very early universe. We
first introduce the background information of the standard cosmology model, gravitational
waves, and then basic knowledge of cosmic inflation. From this, we discuss the production
mechanism of primordial gravitational waves. Finally, we review the development of PGWs’

detection.
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2015 4F 9 H 14 H,LIGO(Laser Interferometer Gravitation Wave Observatory) 7]
TR BRI 2 1 A BOR BRI & JF 7 AL 51 D135 5 (Gravitational Waves, PATRfi
Pk GWs)Abbott, et al. [2], X2 NZEA S PIKEE — R BRI E GWs, BEHIGIE 1) X
XTI P E HE=AH 2 )5, LIGO X — RN E] 7 GWs[3]. X D PRI 3 51 779
R T NS 51 TJRSFE O BJS, RS SO G 8 52 200 R 2 5 4] 51 7)
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o FEinstein K f1Z)5E:
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aibi = Z aibi = albl + Cl2b2 + a31)3 (11)
i=1
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VW= VW = VW VW VI VI (1.2)
n=0

H1(1.1)(1.2)RFTR, 78— ARAAGrh, 5 — AT (LA T bR B
LBV, AT LUK SRS 2, R, R Fr R, 30 BHE AR A
SEFRFRM 1 B 3 R, AR BHENSRAERR R 0 B 3 KA.

o TEANH, &3k ¢ = 1; Planck %% h = 1.
o A Planck it mp; RR5ITHEEG = (8mmp) 2

(D O 0 0N gu_puwy —(_0 O & 0
. 8“_(8t’6176y’8z)78 =n"0, = ( 8t’61’6y’8z)

o Mpe RopRZERR, BRI LR AL

1.2 FEMIE

1.2.1 ZEhHEM
FH R IR bR T A AT, BT AR AR S E SRR (FLRW FERL) M:

dr?

1 —kr?
Horpr ¢ AR, r— 0 — ¢ RERIAIRE 2ARZHEAR, F £ <0, M 0 <r < 4o0, &
k>0, 0 < r < 1/VE BHETAE, 5 k= 1,088+ 1. a(t) RFAIERT, T
AT 55 NP R 1

FE—BHERT (r,0,¢), FRT G- ARG, WA — D2 R A6 Mh
T) BIARBEE N 0, WHAZKLTHIAEAR (r,0, ¢) KEASBER A2 4L, SXHE B A8 bR AR LB A
bR 2:.[6) DIBRER S (SEPrEEE) S3LahEE B A 2

ds? = —dt? + a*(t)][ +7°(d6” + sin® de”)] (1)

WHEE = a(t) x HBNEEE (1.4)

VR AR FRER. 4]
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p="~ (1.5)
ST ARAR R P51 5
p=0 (1.6)
A K 5 1 5 A
Friedmann J772: }#:3;%p; (1.7)
AR TT R p=—3H(p+p) (1.8)

Horbr p 208 p IR 24, H = ¢ RGEISHL ERAITTES, 3Hp FREBIEIK 3801
LR, 3Hp R IS He s i o S B ge &b . (L.7) M (L.8) AN T RE vl LL& FE Rl — A
J7 F: . 1
a
5::—6m%gp+3m (1.9)
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1.2.2 FREFEFR

Mk =0/, EE6IRETE, Friedmann J7 FEFRAKR T FE 0] DLRE SR fig:

YWihE p=0: poca® a(t) o t3/3 (1.10)
WS NE p=p/3: poca? a(t) oc t1/? (1.11)

ATLVE A PR OL T, BB 2 MR 2 k=0 i, AT LS o ZEBERE
N1, AR RE AL S RE — 30 B W EAE to N ZIRIE 58 po, TR E L) % £ (78
A3, WIEZ JE 1A iR 0 B EEE R R S BLE R {H)

BEBTEHAHE AN (ZEFHEARETEN p = —p), METEEL p=0, M
p = po, FTLA Friedmann 77 F2f# A:

a(t) ocexp Ht (1.12)
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