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0. INTRODUCTION TO INFLATION

A. PROBLEMS OF STANDARD BIG BANG COSMOLOGY

® THE FLATNESS PROBLEM
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B. INFLATION AND THE INFLATON

® THE HORIZON PROBLEM
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A LENGHT A = 2mR/k 1s INSIDE [OUTSIDE] THE HORIZON
I/when A < 1/H & k > RH[A > 1/H & k <
RH]. IN ORDER TO RESOLVE THE HORIZON PROBLEM WE
Neep d(AH)/dt > 0 < R > 0 (NOTE THAT A  R).

FROM THE EQUATIONS OF THE COSMOLOGICAL EvoLUTION, WE DEDUCE THAT ACCELERATION OF TH UNIVERSE MEANS:
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e<1 WHERE € = —H /H?,
w< —1/3 wHere w = P/p.
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SINCE THE DENSITY pg AND THE PRESSURE P, OF A OMOGENOUS SCALAR FIELD ¢(t) ARE:

po= 58 FV(8) a0 Py= 20— V(6) WeCanOmmam Py = —p, (w=—1) 1= &< V(o)

orR H? = ps/3m3 = cst. As A ConseQUENCE R(t) = Rie™Ne white T'(t) = Tie >Ne wrere AN, = H(t — t;) I1s THE
NUMBER OF €-FOLDINGS DURING INFLATION FOR © > ;.

IF IN ADDITION WE HAVE ¢ > ¢ < 1 < 1, WHERE ) = m5d*V (¢)/d$?/V WE OBTAIN “SLow ROLL" INFLATION AND THE
EQUATION OF MoTION (: EOM) OF ¢:

¢+3Hp+dV(p)/dp =0 CanBEWRITTEN AS — 3H¢ = dV (o) /do.

C. PRIMORDIAL CURVATURE PERTURBATIONS

EXPANDING IN FOURIER SERIES THE PERTURBATIONS d¢)(X, 1)

OF ¢, 09(x, ) = ¢(x,1) — b(1),
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WE OBTAIN A POWER SPECTRUM OF THE MODE 0@y,
P;/Z = (k®/27)Y26¢y(k = RH) WHiCH RESULTS TO A
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. MorTivaTION

A. WMAP3 AND FHI
FITTING THE WMAP3 DATA WITH THE STANDARD POWER-LAW COsMOLOGICAL MoDEL ACDM, ONE OBTAINS! THAT, AT THE
PivoT ScaLE k, = 0.002/Mpc,

ns = 0.958 £ 0.016 = 0.926 < ny < 0.99 (95% c.L.)

THESE RESULTS BRING UNDER CONSIDERABLE STRESS A CLASS OF SUSY MODELS OF FHI, REALIZED AT (OR VERY CLOSE TO)
Mcyut = 2.86 x 10 GeV WHicH PREDICTS (FOR Niot = Nure = 50)%:

ng ~ 0.98 OR EVEN ng ~ 1,

IF SUGRA CORRECTIONS (WITH CANONINAL KAHLER POTENTIAL) ARE INCLUDED®.

B. PROPOSED SOLUTIONS

® UTILIZATION OF A QUASI-CANONINAL KAHLER POTENTIAL WHICH CAN GENERATE A MAXIMUM ON THE INFLATIONARY PATH
(HILLTOP INFLATION). INDISPENSABLE TUNING OF THE INITIAL CONDITIONS (~ 0.01) Is NEEDED*,

® INCLUSION OF A SMALL CONTRIBUTION TO P FROM COSMIC STRINGS, WHICH, HOWEVER, REQUIRES M < Mauyt>.

C. COMPLEMENTARY INFLATION
OUR PROPOSAL IS BASED ON THE OBSERVATION THAT ng WITHIN FHI GENERALLY DECREASES WITH THE NUMBER OF e-
FOLDINGS, N, THAT k, SUFFERED DURING FHI: E.G., FOR ST-FHI wWiTH SUPERPOTENTIAL W = kS (<I><I> — MQ) (SEE BELOW):

'D.N. Spergel et al. (2006)

’G.R. Dvali, Q. Shafi, and R.K. Schaefer (1994); G. Lazarides, R.K. Schaefer, and Q. Shafi (1997).

*V.N. Senoguz and Q. Shafi (2003).

“L. Boubekeur and D. Lyth (2005); M. Bastero-Gil, S.F. King, and Q. Shafi (2006); B. Garbrecht, C. P, and A. Pilaftsis (2006);
M.U. Rehman, V.N. Senoguz, and Q. Shafi (2006).

°R.A. Battye, B. Garbrecht, and A. Moss (2006); R. Jeannerot and M. Postma (2005); J. Rocher and M. Sakellariadou (2005).
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1.02 prrrr T
1.01F 3
100 f ; WE OBSERVE THAT FOR RELATIVELY LARGE £ (=~ 0.01,0.1)
ol AND Nyp. ~ (15 — 20) we caN OBTAIN ng =~ 0.96. THE
0.98 _// ; RESIDUAL NUMBER OF e-FOLDINGS Nioi — VH1+ (REQUIRED FOR
=w0_97§_ _ THE RESOLUTION OF THE HORIZON AND FLATNESS PROBLEMS
0.96 _ K=0A1 _ OF SBB) CAN BE OBTAINED BY A SECOND STAGE OF INFLATION
0.95E E REALIZED AT A LOWER SCALE.WE CALL THIS TYPE OF INFLA-
0_94§_ o= 0-001_§ TION COMPLEMENTARY INFLATION. WE CAN SHOW THAT MI CAN
093 E E NATURALLY PLAY THIS ROLE.
10 15 20 25 30 35 40 45 50
NHI*

[I. MobeLs oF FHI

A. THE RELEVANT SUPERPOTENTIAL
THE FHI CAN BE REALIZED ADOPTING ONE OF THE SUPERPOTENTIALS®8:

kS (©P — M?) FOR STANDARD FHI (: sT-FHI),
W — kS (&NI) — MQ) — S(quif FOR SHIFTED FHI (2 sH-FHI), \viiere:
2 :
S ((4;22 — u%) FOR SMOOTH FHI (: sSM-FHI),

®sm-FHI: G.R. Dvali, Q. Shafi, and R.K. Schaefer (1994)
’sh-FHI: R. Jeannerot, S. Khalil, G. Lazarides and Q. Shafi (2000)
8sm-FHI: G. Lazarides and C. Panagiotakopoulos (1995); R. Jeannerot, S. Khalil, and G. Lazarides (2001)
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o O AND P: PAIR OF LEFT HANDED SUPERFIELDS BELONGING TO NON-TRIVIAL CONJUGATE REPS OF A GAUGE GRouP (G AND
REDUCING ITS RANK BY THEIR VEVS (WATERFALL FIELDS),

o Mg ~ 5 x 10" GeV: THE STRING SCALE,

e K AND M, g (~ Mgyr): POSITIVE PARAMETERS.

RENORMALIZABLE TERMS CONSISTENT WITH

Ulgr:S — €S, &® — &b, W — €W FoR sT-FHI,
LEADING NON-RENORMALIZABLE TERM FOR SH-FHI,
Z5 INVARIANT TERMS UNDER WHICH & — —® FOR SM-FHI.

W s

B. THE SUSY POTENTIAL
1. DERIVATION
THE SUSY POTENTIAL INCLUDES 2 CONTRIBUTIONS: Vgusy = Ve + Vp, WHERE

e D-TERM CONTRIBUTION: Vp = 0, WiTh |®| = |®|.

REM* (92 — 1)? + 2520?) FOR ST-FHI,
e F-TERM CONTRIBUTION: Vi = ¢ kZ2M* ((9? — 1 — £*)% 4 2570?(1 — 2£®?%)?)  FOR sH-FHI,
143 ((1 — 42 1692@6) FOR SM-FHI,
WHERE: ® =|®|/M anp S =1|S|/M FOR ST- OR SH-FHI |
| @ = |®|/2/usMs ano S = |S|/v/2usMs  FOR sM-FHI,

AND & = M?/kMgwith 1/7.2 < £ < 1/4°.

2. STRUCTURE

°R. Jeannerot et al. (2000)
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e IV LEADS TO THE SSB oF (7, SINCE THE SUSY VACUUM IS:
M FOR ST-FHI,
T M
(S) =0 anp [{(®)| = [(P)| = v, WITH v, = ﬁ\/l — /1 —4€ FOR sH-FHI,
Vs Mg FOR SM-FHI.

e I/ ALso GIVES RISE TO FHI SINCE THERE ARE:

® =0 G 1s RESTORED FOR ST-FHI,
(TopPoLOGICAL DEFECTS MAY BE PRODUCED)

F-FLAT DIRECTION(S) (VF = Cst): d=00rR D= 1/25 FOR SH-EHI
®=0o0r ®=1/2V6S FOR SM-FHI.

3. PICTORIAL REPRESENTATION

e ST-FHI (: STANDARD FHI) ® sH-FHI (: SHIFTED FHI)
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e sM-FHI (: SMOOTH FHI)

4. COMPARISONS

IN THE CASES OF ST-FHI AND SH-FHI: IN THE CASE OF SM-FHI:
e THE ® = (0-DIRECTION IS A MINIMUM OF Vgusy FOR e THE ¢ = (0-DIRECTION IS A MAXIMUM OF V5yusy .
|S| LARGE.
® THE INFLATIONARY VALLEYS ARE NOT CLASSICALLY
® THE INFLATIONARY VALLEYS ARE CLASSICALLY FLAT. FLAT.
® THERE IS A CRITICAL POINT ALONG THE INFLATIONARY ® THERE IS NO CRITICAL POINT ALONG THE INFLATION-

VALLEYS. ARY VALLEYS



FHI FoLLoweD BY MI

C. THE INFLATIONARY POTENTIAL
THE INFLATIONARY POTENTIAL CAN BE WRITTEN As: Viar = Vaio + Ve + Vs, WHERE:

e Vi1o: THE DOMINANT CONTRIBUTION TO V1 ALONG THE F-FLAT DIRECTION,

k*M*  FOR ST-FHI,
Vi = /-zQM? FOR SH-FHI (Mg = M+/1/4& — 1),
0 FOR sM-FHI.

® Vi1.: CORRECTIONS TO V190 WHICH GENERATE THE SLOPE ALONG THE FLAT DIRECTION WHICH IS NECESSARY FOR DRIVING
o = |S|/+/2 TowarDs THE VACUA. Viirg > 0 BREAKS SUSY AND GIVES RISE TO LOGARITHMIC RCS TO Viyr. IN THE CASE
OF SM-FHI, THE INFLATIONARY VALLEYS ARE NOT CLASSICALLY FLAT AND, THUS, THERE IS NO NEED OF RCs.

2

4MAN M2
S (2In K 5 + fo(x )) , T = =  FORST-FHI,

4 F\? X
Vine = 5 M (21 el rre Mg +fc(xs)> , Tg = ”22 FOR SH-FHI,
5

—2,uSM82/27J FOR SM-FHI,

WHERE fo(r) = (z+1)*In(1+27)+(z — 1) In(1 —27")

AND N THE DIMENSIONALITY OF THE REPS To WHICH ® AND ® BELONG AND () A RN SCALE.

e Vihis: SUGRA CORRECTIONS TO Vi1 ASSUMING MINIMAL KAHLER POTENTIAL,

0.4

Sl WHERE mp ~ 2.44 x 10'® GeV.
mp

VHIS — VHIO

D. THE INFLATIONARY OBSERVABLES
UNDER THE ASSUMPTION THAT THE COSMOLOGICAL SCALES LEAVE THE HORIZON DURING FHI AND ARE NOT REPROCESSED

DURING MI, WE CAN EXTRACT:
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e THE NUMBER OF €-FOLDINGS Nyi« THAT k, SUFFERED DURING FHI,

1 T Vi
N = —5 do —~, wHeEre ' : d/do AND
mp Joy Vin
— 04 THE VALUE OF 0 WHEN THE SCALE k, CROSSED OUTSIDE THE HORIZON OF FHI,

— Of. THE VALUE OF 0 AT THE END OF FHI, WHICH CAN BE FOUND, IN THE SLOW ROLL APPROXIMATION, FROM THE
CONDITION:

m2 I\ 2 "
max{e(og), |n(o)|} =1, wiTH € ~ TP (ﬂ) AND 7 ~ m3 L.

0. = M/\/2 FOR ST-FHI,

HOWEVER, 0 =~
f { o.=M FOR SH-FHI.

e THE POWER SPECTRUM P, OF THE CURVATURE PERTURBATIONS AT THE PIVOT SCALE k.,

1/2 _ 1 Vil
b 2v3mm3 Vil .

=0 x

® THE SPECTRAL INDEX Mg AND ITS RUNNING ay,

dln Pr Vi
ng=1+ — . =1-mj V—E(ln Pr) . =1—6¢e(o.) + 2n(0.),
d?1n P.
AND (5 = —dhri kQR =2 (47](0*)2 — (ng — 1)2)/3 —2¢(0,) witH € ~ mp VigVii/ Vi
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[1l. BAsics oF MODULAR INFLATION

Vv, /(mm)*=1-(simP)* + 0.2 (s/mP)"

A. THE INFLATIONARY POTENTIAL 1.2 (r—r—ry
THE RELEVANT FOR MI PART OF THE POTENTIAL HAS THE FOrM™: ]
1 J
2 2 ) ]
Var = Vo — 3MsS + -+, WITH: ]

® S: THE CANONICALLY NORMALIZED STRING AXION WITH
MASS m, ~ mgjs ~ 1 TeV WHERE my3/5 IS THE GRAV-
ITINO MASS,

o Viio = vs(mgjemp)® = Vl\}éé ~ 3x 101 GeV (vg ~

1). THEREFORE, THE CONTRIBUTION OF MI TO Pg Is i 1
NEGLIGIBLE SINCE Vo < Vo S0 0z 04 s 05 0z 4 e s

B. DYNAMICS OF THE STRING AXION

. 9 ms\2 3
THE SOLUTION OF THE EOM oF 51 § +3Hs —m?s =0, 1s s = s;el*" Where F, = 1 + <FS> — 3

® S;. THE INITIAL VALUE OF S AND

e [ : THE HuBBLE PARAMETER WHICH IS:

— DURING FHI, H = Hygyg = \/VHIo/\/gmp ~ (1010 — 1012) GeV > m,. THEREFORE, S REMAINS PRACTICALLY
FROZEN. NOTE THAT V)11 REMAINS UNALTERED DURING FHI (AND THE MD ERA AFTER HI) SINCE s IS A PHEUDO NAMBU
GOLDSTONE BosoN (IT HAs No K anp V)™,

— DURING FHI, H = H, ~ \/VAmo/V3mp = mg\/v,/3 ~ ms.

FOrR NATURAL MI WE Neep: (Vyr > 0)0.5 < v, <10 = 245> m,/H, > 0.55 = 1.37> F, > 0.097.

°p Binétruy and M.K. Gaillard (1986); F.C. Adams et al. (1993).
"'M. Dine, L. Randall, and S. Thomas (1995); E.J. Chun, K. Dimopoulos and D.H. Lyth (2004).
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C. TYPES OF MI
INFLATION CAN BE NOT ONLY OF THE SLOW-ROLL BUT ALSO OF THE FAST-ROLL TYPE SINCE®:

o A*VAnr/ds? m? 1 N {mS/HS <3 orR vy >1 SLow-RoLL MI,

ns| = mp Vam  3H2 Vo ms/Hs > /3 orR v, <1 FAsT-RoLL MI, BT
€& =~ = F: 5 € [0.005,0.94] = €, <1 For 0.55 <my/Hs; <2.45 AnD (s)/mp = 1.
s mP

THEREFORE, WE OBTAIN ACCELERATED EXPANSION (:INFLATION) WITH H, = cst. WE TAKE s; = <s> = mp,
SINCE€;, =1 <& s¢>mpFor 1.37 > F, > 0.097.

D. NUMBER OF e-FOLDINGS 1 St 1 <mp>

THE TOTAL NUMBER OF e-FOLDINGS DURING MI CAN BE FOUND FROM: Ny = F In s_ ~ F In
s i s

Si

) s,/m_ =H/2n ]

s/m =10° WE OBSERVE THAT:
i P

s,/m,=0.01

100 E
i ® As s; DECREASES, THE REQUIRED mS/HS FOR OBTAIN-

ING N1 ~ 30 INCREASES. ALSO FOR si/mp < 1078,
WE NEED FAST-ROLL MI.

e FOR s;/mp > 0.1, IT IS NOT POSSIBLE TO OBTAIN
NMI ~ 30

0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 24

msIHs

A, Linde (2001)
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[1l.  OBseRVATIONAL CONSTRAINTS

THE COSMOLOGICAL SCENARIO UNDER CONSIDERATION NEEDS TO SATISFY A NUMBER OF CONSTRAINTS WHICH ARISE FROM:
) 1/2 _

(i) THE POWER SPECTRUM OF THE CURVATURE PERTURBATIONS:! PR/* ~ 4.86 x 107° at k, = 0.002/Mpc.

(ii) THE Low ENOUGH VALUE OF (5 (IN ORDER TO BE CONSISTENT WITH THE POWER-LAW ACDM MoDEL)*: \as\ < 0.01.
WE DisPLAY CURVES FOR ag = —0.005 AnD —0.01.

(i) THE RESOLUTION OF THE HORIZON AND FLATNESS PROBLEMS OF SBB:

H, 2 VYY1 Tw
090 | 94,79 4 2 | —HIO Mrh

N = N + Ny =~ 1 -
tot = N o+ S = 10 3 7Gev " 3 M1 GeV

, AT k =k, =0.002/Mpc.
WE ASSUME THAT Ti, < V&{é AND, THUS, WE OBTAIN JUST MD DURING THE INTER-INFLATIONARY ERA (I\irh, THE REHEAT
TEMPERATURE AFTER MI).
(ili) THE HOMOGENEITY OF THE PRESENT UNIVERSE:
i > 08ilygy ~ Huio/27 AND s; 3> 0si|yp & Hyvino/27
WHERE Hypg = \/%/\/gmp AND 0S; ARE THE QUANTUM FLUCTUATIONS OF $ DURING FHI.

(iv) THE COMPLETE RANDOMIZATION OF THE STRING AXION AND THE BELONGING OF ALL THE VALUES OF S TO THE RANDOMIZATION

REGION WITH EQUAL PROBABILITY:
4
Vao S Hygrg = si/mp € (0,1).

(v) THE NATURALNESS OF MI: ms/H, < 2.45 = Nyp 2 0.73In(mp/s;) ~ 3.3 For s;/mp =~ 0.01.

3G. Ballesteros, J.A. Casas, and J.R. Espinosa (2006)
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DPD
LI L — 7=1Ina/ag = —In(1 + 2): THE LOGARITHMIC TIME,

20} — H = H/Hy: THE DIMENSIONLESS HUBBLE PARAME-

: TER,
-40 -
— sof — Ry = 1/H: THE DIMENSIONLESS PARTICLE HORI-
£ b zoN, In Ry o 27{1.57] FOR RD [MD] ERA AND
! In Ry =csT. FOR FHI orR Ml,
100 - 7 J
[ < ] —
420 b L2 ] — A = A/ag: THE DIMENSIONLESS LENGTH SCALE,
E 7 . g
L s, 2 _ .
-140:./,"‘ |=7~c 3 11’1/\0(’[,
Ll | FEEPEEN EEPEEPEEP B EPE BEP SR BRI R | _
140120100060 e 20 0 — A Ac): THE SCALE CORRESPONDING TO ki [kec].

t=InR/R,

(vi) THE REQUIREMENT THAT THE COSMOLOGICAL SCALES (WITH k < O.I/Mpc“):

— LEAVE THE HORIZON DURING FHI Ny, 2 Nyt (k = 0.002/Mpc) — Nyt (k = 0.1/Mpc) = 3.9 anDp

~Y

— Do NoT RE-ENTER THE HORIZON BEFORE THE ONSET OF MI*® Ny, = Nyie, WHERE:

1/2-1/3
1 ke  Heac apy . <VHIO> /2t L N 1 In Vo
= = = Fra Hlc = &
Hsas  Hsanrr as Vo © 6 Vo
min 1 VHIO
THEREFORE, ALL IN ALL WE HAVE: Nyr. 2 Nype ~ 3.9+ =1In ~ 10.
MIO

“U. Seljak, A. Slosar, and P. McDonald (2006).
*C.P. Burgess et al. (2005).
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IV. NumEericaL ResuLTs

WE Take Ty = 1 GeV AND mg/s = my = 1 TeV THROUGH OUT. ALSO, WE FiX si/mp = 0.01 SINCE (1) 83 < ($) ~ mp

AND SO, THE EXTRA TERMS OF V)70 ARE IRRELEVANT (II) ENSURES A LARGE AVAILABLE PARAMETER SPACE FOrR n = (0.958 AND
V, Mgyt (THIS CHOICE THOUGH SIGNALISES A VERY MILD TUNNING).
A. STANDARD-FHI

1. SET-UP
'WE Consiper G = SU(3) x SU(2)r, x SU(2)r x U(1)g_r (N = 2).
IF & AnD @ ARE SU(2)g DouBLETS WiTH B — L = —1, 1 RESPECTIVELY, NO COSMIC STRINGS ARE PRODUCED.

2. ALLOWED REGIONS BY ALL THE CONSTRAINTS

2'4? "‘. ------------------------- ' n,.=0.99
] zz | 1 ---n=0926
3 : o | ] —--m/H =245
8 ] .,.1.8:- ‘ .: s _s -
e — 1.6;— “ _ —_—- NHI*_NT
g ] £ 1.4;- “ i1 777 VHI0=H HIO
>° ] 12p 1 - o =-0.01
; 10F i - o =-0.005
] osf | ™ : n =0.958
- ] 2sb(0) T e e T ST
0.6 TR S S S | N N P ST ) . T T T
0.01 0.1 Yy x
K K

For ng = 0.958, We Ostain 0.004 < < 0.14, 0.79 < v,/10'% GeV < 1.08, — 0.002 2 a5 2 —0.01 anD
0.64 < mg/Hg < 0.77.
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3B5F

] n =0.99
i ---n=0926
—--=-m /H_=2.45
—_——— N =N min

_' HI* HI

30F

25|

|
N
(=)

]

For ng = 0.958, We OBTAIN 10. < Ny, < 21.7aND 35 2 Nyp 2 24.
B. SHIFTED FHI
1. SET-UP
WE ADOPT THE PATI-SALAM GAUGE GRoup G = SU(4). x SU(2), x SU(2)r AnD Fix Mg =5 x 1017 GeV.
2. ALLOWED REGIONS
THE RESULTS ARE QUITE SIMILAR TO THESE FOR ST-FHI (THE BOUNDS ON £ DO NOT CUT OUT ANY SLICE OF THE AVAILABLE
PARAMETER SPACE). BUT WE CAN OBTAIN ¥, = Mgaur.
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16
3.2 BN s T ]
[ (a) 24F NTTTTUS : ns=0.99
3Mf 22 l‘ 1 — - -—n=0.926
— 20F l i ___. — min
> 30 1sF ! ] HEHI
2 | ot8F | ] —--=-m/H =245
00 29k - 16F “ E s _s A
© | E"’1.4f— ! E Vio™H o
= s} 2b j----- o, =-0.01
> | wfb ] e 0,=-0.005
27F . , ] sk : 3 n =0.958
[ 06 £(0) e v =M, .
2.6 L A | Al aes o o b 0 0 o o 0 o 0 o o 0 o o o a0 s 2 2 o 1 2 2 2 A A A Al
8.5 9.0 9.5 10.0 10.5 11.0 1.5 12.0
K (10%)
For ng = 0.958 anD v, = Mgy, WE OBTAIN k£ =~ 0.01, Ny ~ 21., |as| = 0.0018, my/Hs >~ 0.77 AND Ny =~ 24.3.
B. SMOOTH FHI
1. SET-UP

WE DO NOT INCLUDE RADIATIVE CORRECTIONS INTO OUR COMPUTATION, AND SO THERE IS NO SPECIFIC GUT.

2. ALLOWED REGIONS

® IN CONTRAST TO ST-FHI AND sH-FHI,

ozS] IS CONSIDERABLY ENHANCED IN THE CASE OF SM-FHI FOR v, ~ Mgyt

® IN THE CASE OF sM-FHI, SUGRA CORRECTIONS PLAY AN IMPORTANT ROLE FOR EVERY Mg IN THE ALLOWED REGION

FHI.

e CONTRARY TO ST-FHI AND SH-FHI, THE CONSTRAINT Ny, > N&in
OVERSHADOWED BY THE CONSTRAINT OF 1 =~ 0.926.

WHEREAS THEY BECOME MORE AND MORE SIGNIFICANT AS K INCREASES ABOVE 0.01 IN THE CASES OF ST-FHI AND SH-

HIx DOES NOT RESTRICT THE PARAMETERS, SINCE IT IS
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35 S —— — . . .
3.4 _(a) 3 ns=0.99
E i1 - --n=0.926
3'3:- - ° _ min
3ok [
E 1 —--—-mJ/H =245
] 1 v =
‘© 30F 3 HIO " ' HIO
5‘52_95_ i - a,_=-0.01
> s i a,_=-0.005
2.7§ - ] n =0.958
6’/. ST T T 3 Vo=Mayr
075 080 085 090 095 100 105 1.10
17
Ms (5x10 GeV)
: n =0.99
4aF s
f - ——n_=0.926
355- = = N,.=N, |
30f —=--—-mJ/H=2.45
z | —==V =H*
2 HIO | HIO
Z 25 0 T | N I L1 e A BT a_=-0.01
20 T T T==<___ SN 1 vy Sy - a,_=-0.005
: n =0.958
15 _
: v _MGUT

M, (5 x 10" GeV) M, (5x 10" GeV)
For ng = 0.958 aND v, = Mgut, Ms/(5x 1017 GeV) ~ 0.87, Npp. =~ 18, |as| = 0.005, ms/Hy ~ 0.72 aND Ny =~ 27.8.
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V. CONCLUSIONS

WE PRESENTED TWO-STAGE INFLATIONARY MODELS IN WHICH A SUPERHEAVY SCALE FHI IS FOLLOWED BY AN INTERMEDIATE
SCALE MI. WE CONFRONTED THESE MODELS WITH THE DATA ON Pr AND ng WITHIN THE POWER-LAW ACDM MODEL. WE SHOWED
THAT THESE RESTRICTIONS CAN BE MET, PROVIDED THAT Nyp, IS RESTRICTED TO RATHER Low VALUES (~ 20). FOR CENTRAL
VALUES OF Pr AND ng, WE FOUND THAT:

< Mgur AND 10. < Nyp, < 21.7 FOR sT-FHI,
= Mgyt AND Nyr, ~ 21 FOR SH-FHI,
= Mgyt AND Nyp. ~ 18 FOR SM-FHI.

e

IN ALL CASES, MI OF THE SLow-RoLL TyPe WiTH m/H, ~ 0.6 — 0.8 NATURALLY PRODUCES Nyjp = Nyot — N =~ (20 — 30).
THEREFORE, Ml COMPLEMENTS SUCCESSFULLY FHI.

VI. FuTture DIRECTIONS

WHAT HAPPENS IF s OBTAINS A MASS TERM DURING FHI?

WE CAN INCREASE THE REHEAT TEMPERATURE AFTER COMPLEMENTARY INFLATION?

WE CAN REALIZE A MECHANISM OF BARYOGENESIS WITHIN THIS FRAMEWORK?

WE cAN PRODUCE THE REQUIRED Nyip = Nyt — Nure =~ (20 — 30) THROUGH A THERMAL INFLATION?

® ARE THERE OBSERVATIONAL CONSEQUENCES?



