NASKYR%, Bl6E B TH (199547 A) MRS MY RES R
Applied Mathematics and Mechanics ERHEER® H K

Q-1 B | H F W
FeE £ %

(BFRETEBE, 199447 22 HKED

wm E

AXEEEN AREREMN Q-HEiSY, ERATFHEAE. BENTENZHB-KRE
(R-WHESI &, MRBRBRHBRERBEQ-HWT, RITFATE RPNEE—SREHKM
B, #05RR0 R A0 B IR AR A TTO 2R 19 R SR 1T 5 AR A

XA 0% B FHB-RREEMR

l
uu
illlZ

BABRES VA TTEBUTHE. FHEILE. MEETREHFNETENEE, HHXK
SRR M EESES RS, XTI RET—H k. PBFERHZH—AMR
KES. DEFAFMEERERNE: SMEFEZRNELTEN—RETRENEBED,
BX—-GEARELBEZIASERHFRIVBRFI HERNES,; B—AREREREH
B &A%, HiggstriRig i B ™ ENREEmMEAGuthifh™, HELinde™ &
AlbrechtfiSteinhard v mlgest, EBFETRISEI 6] # (7], L EBIR K ARRT
FRE Higgs fiBiZRAMTRN—EMNRRANN, U LARBEE R ERED A
FHESMERURENE, AXRERBSE M ER2KNOEE, RITEEIERARKOS
RROQ-FZERN—THRMEE, MEFWABIMNOE T, Eh Q-5 N2 JLTHERS
2w, EREHKFE, hFAHawking SEHHE, FEOK FESEFEHIESHBRESK
BAER, XBENITEFTSEXER [81~[10], BRILLASS, 2R BE ¥R 15
RER = EMEER, T EQ-HHEE THIILHR,

Z. Q-FFEHKREDK

B RMNBMNZ—HEREE QC-BERNEHRE, X—EFRNEXRREHUTLE
HH.
(a) REAEL.NERERBM,;
(b) EXEMBEBEEY, H4
vVg=0
(c) (33) H¥HHE,

577



578 x B -
(d) B/MMERKE
6IR,\/—-gd‘x=0 (2.1)

Hh REDMGSBAEEXOREBEFE, £2F 01149, BE(d)REMFHKEEEXNE
EETEG s R /AMEHREEFIRK, EMFAD, RMNEAARMEARRERENE
w3 HREM B (11158 82 &

R, — ; geR=—6(3,03,0

— 5 0n0.826°2) (2.2)
S FRIBORAMZORAREANG, TR (2.2) WALRENSWERDRKE,
R REEORE PRAFEN, BTERDBKBRESO-5, FUHE.2)RAE

JLiT&.
BEREMFH2REERFHFEUTR-WESK N =541

dei=dit—at(n)| (U, 4t (dortsinedg) | (2.3)
HTEMR-WERMEA, HRC.ONEILTERE FER

a(x")uestty +B(x") geo
Hi afIBRX"WEE, s RE, MURMNE

0,2=19(x°)u, (2.4)
Hih yRxBEH., BTFE

0,(0,82) —0,(9,82)=0 (2.5)
EEF (2.4)F(2.5), &

@yr= (440, —1,0,)Iny (2.6)
Hh op=(0,4,—0,u,) M0, — 4,0, R AFTRET. R-WEMRTOEEFER

Wpy=0 (2.7)

Bibl, WeEEBHREAT, HERC.6MC.7) HENAEASGRYREFHIHORL, B
Yp=9p(). MAGRQ.)BAQREFHMNIEY, BO=2(), *EE
a2

="y (2.8)

HREC2)HEmMITERULTER

Rﬂr'—’;_gﬂrR=— 6Qz(u‘,u, _‘; Gus ) (2.9)
B g "RER KIS, ARQ.2)NUEHTERE, 8

[92=0 (2.10)
WiiEHHﬁf%(Z'lo)%:FV)."FTJ‘E (BEMEB).:

Q=0 (2.11)
YL ACIREON:) P

Q= A+bt (2.12)

Hir 4, bBEH, AVEWITIET, RIMNREORER. AR 12)RwTH, 8
Q:b (2,13)



Q-5 REFH 579

VLR Q2.9 Mg 4, HEFRGEC.13), &
—R=¢b" (2.14)

B—7%E, BTFEABRR-WER, @HEFERBREUTHE

Rmo( 84 ) .19
EHBR 1R, 15) 1, HER,
sd+a*+k—b2a*=0 (2.16)

MERCHMXMHS LT RNM. 2—KBS HRE. 16) TR
az=£72faz_k + Ecz, (A3,11)

Hh cAHEERER. TRCOA)NEZARSVREERR SHOBBEF XN, UTLA=R
BREE.

e
a=(expln/ Zbt+D)+ %) (2.17)

B DRETHH., S TFRMNTUEBHARFEENOES HFITHEEL, & D=0, &
=0, __.*"19 ﬂﬂﬁ%‘lﬁl’l—FH@ﬁ
(a) k=0 (Hic=0)

a=exp[l\/—b7t] (2.18)
(b)(0) h=21(B =)
a=(expln/ 2 b1] +;i4)ﬂlr (2.19)

() >

o= 5, (b*(2c6'— k) Fsinh (v bt +E) +k)* (2.20)
Hih EREEREE., Hk=0,+1, XHUTHNE
(a) k=0
HRE=0, &
a=(%)%(sinh(,\/7bt))* (2.21)

(b), () k=i
ﬁHXE=Sinh"‘(’gf;’/——;*cz’z:T), XEfa=0%t=0, TiH(2.20)TEK
a= (b BT sinh[A/E‘lnr+sinh-l(-lw——g—i{:1~)]+1)‘lr (2.22)

(iii) C<2kbz



580 x & B & %

a-zlz((k’—zbzc)cosh(JEbt+F)+k‘)+ (2,23)
(a) k=0
iﬁ'.n‘:EXD=0, ﬁ

1 - 4+

a=—b—((—2c) cosh(a/25t)) (2.24)
(b), (c) k=1
:‘@EXD':O’ 1%

o= ((1—2b%)cosh(y/ Tbt) +1) F (2.25)

P EEFEROERBFRFHERROXREUTEI~ER

. k?
0 o=

E 3

k*
(iii) €<—257—



Q-F e RE FHE 581

a

(i) (@) HEi1grR

RXREH SANEBEHEFEH, Ut>—ocolf, a0

(b). (¢) H2BrR

XFHFEHO) (@) REL, ARANHBER, Yt>—ocoif, a>/1+5+>0
(il) (a) BEBFR

R g RAE—MERTE, S—0HHI—H A,

(b), (c) HE4pTR

AMEBK, XBR—EASTEH, St=08, FHIA—ZFH.

(iii) (@), (b). (¢) HES5FR

XR—PEHF AN R FH, Yi=08, FHOERE/N, DOV 2 b XI5 B—#
[iif L N

ZAULERMEN, FHAYZT—BTFHRENKRN (MERSTEH) . FEERERER
5] 75 DN Tfa 45 2 fdt e

= BRBRIEEHER

ATEFERME, HAIRTE Q) (@) BN, LR (2.17) EFE S0 KR 7
(a oc exp(Ht)), FIBRIHEHRAMT
b
H=J—? (3.1)
FH Bogolicbovio BABMAMFH N KBERFASHEIEAFHBEAEFETEEE
Hawkingiggt, HAEBEHOMESL THEIE &AREORIES S, BOEET fm8
DEBHEBHINXRR
H b
Ta=— = 2/ 2 (3.2)
Hawking g~ £ 0 YR &5 BEFA SN RO KXEMHANABRESHBROEL. T
BAMBUB S EL, BIESENFEHEYREENRESYN FHRMAESHE, RiESEE
HAE TRV EEIRHETG SR EE, i, EEARFNE~EnHawking SHTFRRERY
BBENAR BERANEZANBHEREGEIMEHTY,




582 x &% B K &

m. & 8

mEHR L FEHERM Starobinsky ™ f1 Gott [ "W FHBR A E—LK, RIE
REMMEHERNT, SRELABAEEMBRNHA—EGEHFREKBER, FEE HRE
AR EEmeS M, NTFULE Q-5 0) R (i) wiEeR, FEANEHELRRERS
TR,

FERFEBMO ARG AET (MESRELMEER) AE EBEEHROER) t
WA ERATRORY’ ., 1 Q-HELNHRDAGHEFRTRES EAA WG LHE (W
HE (2,2), ZHEHENSERNSILEH, MEHFFITER L HEE,

M RA
BB E1AR, WMBE(2), (b)R(c)HETES
R=R46h%h, (A11)
R a
s Repf  Jexwmess.
gy
eaﬁPPhP=SaﬂV (AI.Z)
Hif
Sip=5 (Fig—ha) (A1,3)

T SapRE =R, AHE(2.1), (ALDAUTEER

L N T (A1,4)
=
1 1
RFV—?gﬂ7R=_6(hﬁh7—§ g”h,h“) (AL15)
®
9,89=h, (A1.6)

M(AL 6)FI(AL 5)FBHTE(2.2), BRE(AL O)WHTLUNYugH—HEie (BRI[14]) HF.,—0i
HRHFEEL

Mt ® B

Q=v,v2Q

=V,0%8

=V0°2 (HTFR=Q(1))

=Vo(g"3f2) (BTFg "B farn

=¥o(0:82) (BAFgo=1)

= 92Q— I'}9,0Q

=€ — 8,2

.1 ’
=0 —~2—g"°(glo.o+gu,o—gnoyA)-Q

.1 g
=Q — —2——g°°(goo.o+goo,o—goo,o)Q

=Q



Q-FHHwBRKFSE 583
WRC
®

G=»p (A3.1)

Hh e ERonE . Brbl
d

a= dfz’ (A3.2)
(A3 1FI(A3 2 RABRE(2.16), 18

d

df; b (k= b" )p-n_ (A3.3)
.\& 2

v=p» A3 4
- (A3, 4)

d d

o =20 Gor (A3.5)
(A3 4)RI(A3 5)fEA(A3.3), 18

d k21— bz 2

7’;~+‘+2( =0 (A3.6)
XR—ZEMHFE, Eﬁ?ﬁj\lﬁ?%

1=S 2 do=21na (A3.7)
At

e!=exp[lnaz]=a? (A3 8)
(A3, 6)HIRE

v=e-’§ ﬂa;i)e’da+ce" (A3.9)
Hiph cREX.

¥ (A3 TH)RI(A3 ) A(AS39), B

v=%za7—k + fz (A3 10)
¥(A3 1)R(AS L)IRA(AB 10), &

o b2 , c

#*=a—k+ g (A3.11)
At

kz
d(az—'b]) -
S((m_fez) +2_c_k=)’r=~’ 2t {ar (A3.18)
2] Tipe e

(A3 12) T AR = MG R, BPC(11)f(ii1)

$ £ X W

[11 Yu Xin, Astropkysics and Space Science, 154(1989), 321—331,

[2]
[3] . H. Guth, Phys, Rev,, D23 , (1981), 347
(5]

[61 . D, Linde, Rep, Prog, Phys , (1984), 925

. A Starobinsky, Phys. Lett , 91B(1980), 99,

A
A
{41 A, D, Linde, Phys, Lett,, 108B(1982), 383 Phys.
A
A

Lett., 116B(1982), 335,

A, Albrecht, and P, I Steinhardt, Phys. Rev.  Lett , 48(1982)1220—3,

[71 300 Years of Gravitation, Cambridge University Press(1987)

[8) A, Lapedes, J, Math Phys , 19(1987), 2289,



584 T B &= &

[9] R, Brandenberger, and R, Kahn, Phys, Lett , 119B(1982), 75,

[10] G, W, Gibbons, and S, W, Hawking, Phys, Rev_, D15(1977), 2738,

[11] R, H, Brandenberger, Rev, of Mod, Phys_ , §7(1985),1,

[12] R, H, Brandenberger, Physics of the Early Universe, edit, by J, A Peacon,
(1990), 309—322.

f13] Gott X, J, R,, Nature, 205 (304)(1982),

[14] Yu Xin, Nonlinear gravilo-electrodynamics—-an Einstein's dream in The Earth
and the Universe edit, by W, Schroder, International Association of Geomagne-

tis and Aeronomy, Germany(1993), 473—484,

Inflation in Q-Field Cosmology

1L.i Huacan Yu Xin

(Department of Applied Mathematics, Hong Kong Polytechnic, Hong Kong)

Abstract

In this paper, we shall apply the Q-field theory as first proposed by Yulld
to cosmology. Under the assumption that the spacetime geometry of the Universe
is described by the Robertson-Walker metric and the matter temsor comsists only
of the Q-field, the Universe is found to follow a de Sitter expansion, The hor-

izon and flatness problems may thus be explained in a simple and natural way,
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