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From MiNiMAL 10 PoLe CHaOTIC INFLATION

OBSERVATIONAL STATUS OF CHaoTic INFLATION (CI)
e Morivarion: THeE Power-LAaw PotenTiALs, EMpLOYED IN MopEs oF Cl, oF THE FORM
Vi=A2¢" or Vi=A%(¢> —M*"?* For M <mp=1.(l)

ARE VERY COMMON IN PHysics AND so IT Is EAsy THE IDENTIFICATION OF THE INFLATON ¢ WITH A FIELD ALREADY PRESENT IN THE THEORY;
E.a., WitHIN Higas INFLATION (HI) THE INFLATON CouLb PLay, At THe Enp OF INFLaTiON, THE RoLe OF A Hiaas FiELD.

o However, For n = 2,4 THE THeoRETICALLY DERIVED VALUES FOR SPECTRAL INDEX 73 AND/OR TENSOR-TO-ScALAR RaTio - ARE Not
ConsISTENT WITH THE OBSERVATIONAL ONES.

o THe ComBINED BIcEP2/Keck Array AND Planck ResuLTs REQUIRE, FOR FITTED A AND N, — SEE BELOW —,
ng = 0.965 +0.009 anp r <0.032 AT 95%c.L.

0.25 A Planck TT,TE,EE+lowE+lensing
+BK18+BAO e ON THE CoNTRARY, OBservaTioNALLY FriENDLY ARE MODELS OF
020 a-attractors T-models Cl CotLecTivELY NAMED (v-ATTRACTORS.

— g-attractors E-models

® THESE cAN BE CLAssIFIED INTO E-MopeL INFLaTiON (EMI) (or
@-STAROBINSKY MODEL) AND T-MopEL INFLATION (TMI) AND ARE

015 BaseD oN A SpeciFic RELATION ESTABLISHED BETWEEN THE INITIAL,
g ¢, AND THE CANONICALLY NORMALIZED INFLATON ¢. |.E.
o.10 Ve (1 = Exp (- V2/N For EMI,
- xp (= V2/NG))
Vr (tanh (qS/ VZN)) For TMI,
0.05
WHERE N > 0 aND Vi1 = Vi(¢) — SkE Ea. (1).
© SucH RELATIONS BETWEEN ¢ AND $CAN BE ACHIEVED IN THE THE
0.00 S >
005 006 067 008 009 100 PRresence OF A PoLE IN THE INFLATON KINETIC TERM.
n CRT= =» «E» E
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From MiNiMAL 10 PoLe CHaOTIC INFLATION

INTRODUCING A KINETIC POLE IN THE INFLATON SECTOR

© To ANALYZE SYSTEMATICALLY THE NON-MiNMAL KINETIC MixiNG IN THE INFLATON SECTOR WE CoNsIDER THE LAGRANGIAN OF THE
HomoaENous INFLATON FIELD ¢ = ¢(1)

.C\/_(

WHERE WE SET mp = 1 AND g Is THE DETERMINANT OF THE BAckGROUND METRIC g*”.

2f2¢ V1(¢)) witH f, =1-¢", p=1,2 ano N, > 0.

o |F we INTRoDUCE THE CaNoNicALLY NormALizep FieLp, ¢, DErINED As FoLLows:

—~ _ 0/ VN —
d_¢:‘]: /N, o e I-e A FOR p =1,
d¢ fi tanh(L) FOR p=2,

P N P

L IN TERMS OF $TAKES THE FORM
1 —, —~ .
L= \/——g(ig“"auwm -V (&)) Wit Vi(@) = Vir ((9))-

o WE caN SHow THAT FOR A SuitaBLE CHOIGE OF f,, INcLUDING A PoLe' THE PotenTIAL V;(¢) DevELOPS A PLATEAU, AND SO IT BECOMES
SuitasLe To DRIVE OBSERVATIONALLY AcceEPTABLE Cl.

© THE ANALysis oF E- anp/or T-MobkL INFLATiON (ETM) Can BE PERFORMED EXCLUSIVELY IN TERMS OF Vi AND $ UsiNg THE STANDARD
Stow-RoLL APPROXIMATION.

1 B.J. Broy et al. (2015); T. Terada (2016); T. Kobayashi et al. (2017). o = =

Dac
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From MiNiMAL 10 PoLe CHaOTIC INFLATION

CONCLUSIONS

INFLATIONARY OBSERVABLES AND REQUIREMENTS

® THe NUMBER OF E-FOLDINGS, N, THAT THE SCALE k, = 0.05/Mpc UNDERWENT DuriNG Cl HAS To BE SUFFICIENT To RESOLVE
THE HoRizoN AND FLATNESS PRoBLEMS OF STaNDARD Bia Bana:

— * W %
N, = f do L= f de¢ J2—L ~ 44 - 56 DepenpinG on wih = (—0.24 — 0.58), WHERE
5t Vig  Ju Vig

© THe Barotropic INDEX w;, DEPENDS ON THE DEGREE OF THE POLYNOMIAL IN V7;
° o, Q*] 1s THE VALUE OF ¢ [ [¢] WHEN k, Crosses OutsiDE THE INFLATIONARY HORIZON;
® ¢ [pr] Is THE VALUE OF ¢ [¢] AT THE END OF HI WHicH Can Be Founp From THe ConbiTION:

__ (Vg 1 (Vig) ~_ Vg 1 (Ve Vig e
ma R =1, W ==L = — (= = % _ (=22 e
X{€(r), (o)} ™ E= S ( W 7 v ™y T E Ty Vi 7
® THe AmpLiTupe A oF THE Power SpecTruM OF THE CURVATURE PERTURBATIONS IS To BE CoNsISTENT WiTH Planck DATA:
ar L V@D @0l Vi)
T 2VBr ig@ol 2V3r Vis(@l

® THe REmAINING OBSERVABLES ARE FOUND AS:

=4.588-107°

= 1-66 + T, &= 2(40 - (0. - 1)?)3-26, Ao r=166,
Where € = V, Vigsa! V2 = VigT./V1J* + 21j€ Anp THe VariaBLEs WiTH SUBSGRIPT + ARE EVALUATED AT ¢ = ¢,

® WEe Have To CHeck THe HierarcHy BeTween THe ULtravioLeT Cut-oFf Ayy ~ mp, OF THE EFFECTIVE THEORY AND THE
INFLATIONARY SCALE. IN PARTICULAR, THE VALIDITY OF THE EFFeCTIVE THEORY IMPLIES:

(@) Vi(¢.)""* < Ayy For (b) ¢ < Auv
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Non-SUSY E- & T-MobEL INFLATION

E-MobkL INFLATION (PoLE oF ORDER ONE)

e THE SimpLEST CHolce IT wouLd Be THE PoLE IN IN THE KINETIC PART oF £ 7o BE oF ORDER ONE. |.E.,:
fi=1—¢ anp Vi=Vg =22¢"/n With Ny >0.
o CanonicaLLy NormALizING ¢, We OBTAIN
d=-yNIn(1-¢) orR p=1-e VN?

e Vi IN TERMS OFa ExPERIENCES A STRETCHING FOR $> 1 WhicH Resutts To A PLateau, LE., Vi = 22(1 — e~ VNI /2‘”)’l /n
—E.a., For n = 2 we OB1aiN THE WELL-KNOwWN STaroBINskY MobEeL AND THE PLots BeLow.

T 40 T T T

Here, €= nf2/2N\¢> aND 5 = nfi(nfi — 1)/N1¢>. THEREFORE, Ny = N1¢>/nfin = éx = Ny /(nNy +N) ~ 1 > .
o THE CoNSTRAINT ON A YIELDS Ai/z ~ AN, /2V3nNn =4.588-107 = 1=~2 V3nNA/Ny, = A~ 10°° For N, =55
o THE OTHER OBSERVABLES ARE 715 ~ | — 2/N, ~0.965, a, ~-2/N2 =9.5-107* AND 1 ngl /N2 < 007 = N <19,
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Non-SUSY E- & T-MobEL INFLATION

T-MooEL InFLATION (PoLE oF OrpER Two)
o I WE INTRODUCE A PoLE oF Orper Two IN THE KINETIC PART oF £2 WE OBTAIN:
fr=1-¢> mp Vp =/12(¢2—M2)2/16 Wit M <1 & N, >0.
o CanonicaLLY NoRMALIZING ¢, we OBTAIN ¢ ~ tanh ¢ AND HENGE THE Name T-Moper (TMI) HI
= VN In((1+$)/(1 =) or ¢ =tanh(¢//N2)
e Vi IN TErRMs OF;; ExperiENCES A StreTcHING For $> 1 Which ResuLts To A Pateay, LE., Vi = A% tanh4($/ V2N>)/16.

oF epare 3 ST 5
10x10° l
60F E 60F N
8.0x10° o
4 sof 50a0° \ 9 4 s0F . g
9 wf 4010° e 9 awof 13 E
"’E 2.0x10° "’E
30f E 30F E
> o. 0001 0002 0003 0004 00 >
20F 3 20F 3
10f E 10F N=18 L. H
A =1110
ok . bl
00 02 0.4 06 0.8 10 0 1 2 3 4 5 6 7 8 9 10 11 12
"
¢ ¢

Here, € = 16/2%/No¢? AND 17 = 8/5(3 — 56°)/Nop>. THEREFORE, Ny = No@2 [4fo = ¢y = AN,/ AN, + Ny ~ 1> .
© THe CoNsTRAINT ON A YIELDS A”2 ‘/_/IN*/\/?)Nzﬂ 4588107 = 1~4 6N Am/Ny = A~ 107" 5 FOR N, ~55
® THE OtHEr OBservABLES ARE ng =~ 1 —2/N, ~0.965, ay ~ —2/N2 9.5-10™* aND r~2N,/N? <0.032 = Nz < 55.

2R. Kallosh and A. Linde (2013); J. Ellis, D.V. Nanopoulos and K.A. Olive (2013). o = =
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GAUGE SINGLET Vs NON-SINGLET INFLATON

SUGRA ScaLAR PoTENTIAL
e How WE Can FormuLate PoLe-InFLaTion WiTHN SUGRA?
o THE GENERAL LAcrANGIAN For THE ScaLar FieLps z* PLus Gravity IN Four DiMensionaL, N = 1 SUGRA is:
1 , Vb = ¢"D}/2
L= \/—_g(—E‘R + Kaﬁg""D;,z"DVz*ﬁ - V) WHERe V = Vi + Vp WiTH Vo = ok (K”BFQF;.; _ 3|W|2)

aZK _ _
o Ba - . a _ @ s opaga — — @
Awso K5 = P >0 aND KF'K,y = 193 Dyz" = 0,2" + ng#T,lﬁz'B, Fo =W +K.eW anp D, =2z, (T,,)/3 K p
Az 1s THE VECTOR GAUGE FIELDS, ¢ Is THE GAUGE COUPLING AND T, ARE THE GENERATORS OF THE GAUGE TRANSFORMATIONS OF z.
o THE KINETIC MixING 1s CoNTROLLED BY THE KAHLER PoTeNTIAL K WHIcH AFFecTs ALso V. THis Consists A CompLication WiTH
RespecT THE NON-SUSY case AND WE SHow BeLow How WE ARRANGE 1T IN Two Ways. V DePENDs oN SuperpoTENTIAL W Too.
e WE ConceNTRATE oN Cl Driven BY Vi — As we sHow BeLow WE Can Easity Assure Vp = 0 During Cl.

INTRODUCTION OF THE STABILIZER FIELD

o EMI Can Be SystemaricaLy FormutaTeD IN SUGRA I WE INTRODUGE A GAUGE SINGLET SUPERFIELD z' = S CALLED STABILIZER OR
GovpsTino. ITs INTRoDUCTION Is NECESSARY FOR THE FoLLowiNg REASONS:

® |1 GENERATES THE NON-SUSY PotenTIAL FROM THE TERM |W ¢ [> For S = 0. E.q., For W = 1S ®"2 WE OsTaN
(VE) = (eKKSS* IW_SIZ)I € Vion_susy = /12¢" WITH ¢ = Re(®) THE (INITIAL) INFLATON.

® It Assures THE Bounpepness oF Vi:: IF WE seT S = 0 DuRING INFLATION, THE TERMS K .o W, o # 1, AND —3|W|? VanisH. THE
2ND oNE May Renber Vi UNBounpep From BeLow.

® |7 can BE StaBiLizED AT S = 0 WiTHout INvoking HigHER ORDER TERMS, IF WE SELECT 3:
K> = Ng ln(l + ISIZ/NS) = K35 =1 Wi 0 < N5 < 6 WhicH ParameTerizes THE Compact ManiFoLo S U(2)/U(1).

3.C.P and N. Toumbas (2016).
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CoNCLUSIONS

GAUGE SINGLET Vs NON-SINGLET INFLATON

E-MobkL INFLATION (EMI)

o WE SELECT ANOTHER GAUGE SINGLET SUPERFIELD 7' = O (THE INFLATON) AND THE MosT GENERAL W CoNsISTENT WiTH THE R
SymmeTry UNDER WHICH R(S) = R(W), W = § (/II(IJ + L7 - MZ).
o WEe Og1aiN A PoLe OF oroer 1 IN THE KINETIC TERMS, IF Wwe ApopT
(1-®/2-d*/2)

(1 — CI))”Z(l — (I)*)l/z ’
o KEEPING IN MIND THAT THE POLE HAs TO BE ELIMINATED FROM Vi FOR K = K, WE ANALYZE THE FoLLowiNg MoDELS:

® § E-MopeL (FEM) WitH K = Kajs = Ko + Ky WitH N =2, M < 1aND Ay =~ A;(1 + 621) WITH 831 = O(1075);

® E-MobEL 2 & 4 (EM2 & EM4) With K = E21s =K + ES witH FRee N, A1, A, aND M << 1 SINGE (eX) = 1.
T-MookL InFLaTiON (TMI)

o WE Usk 2 ExTra (GAUGE NON-SINGLET) SUPERFIELDS 22 = @, z° = @, CHaRGED UNDER A LocaL SymmETRY, E.6. U(1)p_1.

Kig=-NIn(1 —(®+®*)/2) or K;;=-Nl witH Re(®) <1 anp N > 0.

© SUPERPOTENTIAL W = § (/IZCT><D/2 - M?*/4+ /14((1)43)2) CHARGE ASSIGNMENTS

e W Is UniqueLy DeTermiNED UsiNg U(1)p_, AND AN R SYMMETRY SUPERFIELDS: N [ [

AND LEADS TO A GRAND UNiFiED THEORY (GUT) PHASE TRANSITION U(l)g 1 0 0
AT The SUSY Vacuum (S) = 0, ()] = (D) ~ M/ V2 Ul)s-1. I

e WE OsTAIN A PoLe OF orper 2 IN THE KINETIC TERMS, IF we ApopT
N (1-2101)(1 - 210P)

—In = — s
2 (1 =-200)/2(1 - 20+ @*)!1/2
o KeepING IN MIND THAT THE POLE HAs TO BE ELIMINATED FROM V| FOR K = K(l 125 WE AnaLyze THe FoLLowing MobELs:

N
K, —In

a2 =75 (1-200F)(1-20F) on Kjpp =~

® § T-MopeL (5TM) WitH K = Kz(n)z =K, + K(“)z WITH N = 2 aND Ay = (1 + 842) IN W wiTH 842 = O(1075);
® T-MobEeL 4 & 8 (TM4 & TM8) With K = Ez(n)Z =K + E(”)z wiTH FREg N, Ay, Ay ANDiM SINcE (eX)r=1.
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KAHLER PoTENTIALS Vs KAHLER MANIFOLDS

THe KAHLER MANIFoLD CORRESPONDING TO K5 AND K Is

o THE Riemannian MeTric AnNp THE ScaLar CURVATURE OF K5 AND 1?1S 1S CALCULATED BY
N dod*
4(1-@+0/27
. ds%s REMAINS INVARIANT UNDER THE TRANSFORMATIONS

. 2
ds}, = Kpgr dDAD" = D Ris = —K® 0980+ In (Kpgr) = -5

O  ad/2+b a b 1 0 2

Pttt el = = =1. (T

3 - wo2+d REePReSENTED By M [c d] a [2 _1], WiTtH |a| 1. (1)
o THe Matrix M Is A CoNuugaTE ANTI-SympLECTIC MATRIX, |.E.,

MEM=-E wrv E = [O 1]. IT1s WRiITTEN As M = So3 With S € U(1, 1).

-1 0

THe K&HLER MANIFOLD CORRESPONDING TO K(ll)z AND I?(ll)z

e THE RiemanniaN MeTric Anp THE ScaLArR CURVATURE, OF K(mz AND K1) 18 CALCULATED BY
3 N|dD[? N|dd>
ds* 5 = Kaﬁdz"dz‘p = a2} 5+ a2t 5 AND Ry =
an (1 -210P)°  (1-210p)

. ds(zl 2 REMAINS INVARIANT UNDER THE TRANSFORMATIONS — WE AssiGN THE CHARGES (B — L)(a1, b1, a2,b2) = (0,1,0,-1):

_ 8 -
—K" 3,05 In (det Mgg) = -5 P =0,d

‘/5(1)—)01\/5(1)+b1 AND ‘/E(B_) az\/ili)+b2
by V20 + b V20 + ay
© THE CorresPONDING MaTrices U; ARe ELEMENTs OF THe CoseT Seaces (S U(1, 1)/U(1))e aND (SU(1, 1)/U(1))g SINGE

, Where o? — b =1 Wimn i=1,2

U; = [Zl Z’] WITH «a; €R,, b; € C AND af%—lb,vlzl.
i i . = -

i
!
<

Hao
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INFLATIONARY POTENTIALS
:

E-MonbkL INFLATION (GAUGE SINGLET INFLATON)
o ExpanpiNg @ AND S As FoLLows: @ = ¢e® anp S = (51 + isy)/ V2 WEe Can INTRobuce THe Canonicaty NorMALiZep FieLps
dpjdg =T = \NJ2/fi = ¢=1-exp(-2/Np). G=17g0 mo =5 wrv i=12 (Recaw fi =1-0)

Where WE oBserve THAT WE EsmasLisHED THE CorRecT Non-MinmaL Kinetic Mixine.
© ALonG THE INFLATIONARY PaTH (S'); = (6)1 = 0, THE ONLY SURVIVING TERM OF V’: IS (WHERE 7ij = —A;/A; WITH i, j = 1,2)

2
(6= rug® - M2)/f¥  ror 6EM,
* A1 AND M| = M/+/A; For 6EM ano EM2,
Vo= (KK Wy = (- o 2 ap2) =11 !
1={e W (¢ i M1)2 For EM2, wHERe A, AND M, = M/+/A; For EM4.
(¢2 —ring — M%) For EM4,

ScaLAr Mass-Sauarep SpecTruM FOR K = Kj |5 AND K |5 ALONG THE INFLATIONARY TRAJECTORY

FiELps EiGEN- Masses SQUARED
STATES | K = Ky K= 1?215
1 REAL SCALAR 0 m3 6H}
- — 5
2 REAL SCALARS S1, §2 m; 6H; [N

2 WevL spiNors || (o + )/ V2 iy, on(1 — ¢)*H? INg*

WE OBseRVE THE FoLLOWING:
® AL mass? > 0. EspeciaLLY m% >0 & Ng<6;

® AL mass® > HI2 AND So ANy INFLATIONARY PERTURBATIONS OF THE FiELDS OTHER THAN THE INFLATON ARE SAFELY ELIMINATED.

)
I
i

!

® THe ONe-Loop Rapiative CorrecTions HAVE No SIGNIFICANT EFFECT. -
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INFLATIONARY POTENTIALS

T-MobeL INFLATION (GAuGE NON-SINGLET INFLATON)

o IF WE Use THE ParaMETRIZATIONS: @ = ¢ cos Oy AND @ = e sinflpy  WiTH 0 < 6 <7/2 AND S = (s +i5) / V2
WE SeLECT As INFLATIONARY PatH THE D-FuLat DirecTion Is (8); = (8); = 0, (Bp)r = /4 AND (S) =0 (: P)

© THE ONLY SURVIVING TERM OF Vi ALONG THE PatH IN Eq. (P) 1s (WiTH r; = —2;/4; witH i, j = 2,4)
L (6 = riag® =217 roRSTM,

Vi = (XK WPy = Te (@ - rag* - Mg)2 For TM4, WHERE A ={
(1754 - r24¢2 - M%)z FOR TMS,

Ay AND My = M/ /A, For §TM anp TM4,
A4 AND My = M/+/A; For TM8.

e To OsTain TMI, WE Have 1o EsTasLisH THE CorrecT Non-MinmaL Kinetic Mixing.

o To This Eno We Compute The KinLer Metric K, ALone THE Pati N Ea. (P) Which Takes THe Form

(¢Kap) = (Mo, (Ksg= i) win (Mo = kdiag(1, 1),k = N/f7 a0 Kggr = 1.

o THe EF CanonicaLLy NormaLizeo FieLps, WHicH ARe Denotep By Har, Can Be OsTained As FoLLows:

¢
2VN
o WE Have, ALso, To CHECK THE STABILITY OF THE TRAJECTORY IN Ea. (P) w.R.T THE FLucTuaTioNs OF THE VARIous FIELDs, I.E.
A% Fa%

=0 AND 7% >0 WHeRe 7% = Eav|M2,| Witn M2, = AND Z% =6_,0,,60p,s,5.
2% |gq. p) o o [ aﬂ] @b G oP Eq. (P) e

dp/dp =J = V2N/fy = ¢ =tanh

+ 0= Vgt v By = V2 (o ~7/4). (55) = (s5.9)-

Here Eav ARE THE EIGENVALUES OF THE MATRIX Mﬁﬁ. o = =
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INFLATIONARY POTENTIALS

StaBILITY OF THE INFLATIONARY DIRECTION

ScaLAR Mass-SauaRED SPECTRUM FOR K = KZ(I 12 AND K2(11)2 ALoNG THE INFLATIONARY TRAJECTORY

FiELps Eigen- MassEs SQUARED
STATES ” K = K, | K = K»

2 REAL 0, m%Jr 3H}

SCALARS Bo 'rﬁgq) M3, + 6HE(1 +4/N - 2/N¢* — 24 N)
1 coMPLEX 5,5 w2 || 6H2(1/Ns —8(1 - ¢>)/N + N¢*/2 | GHE(1/Ns —4/N

SCALAR +2(1 - 2¢%) + 8¢ /N) +2/N¢? + 2¢*/N)

1 GAUGE BOSON Apr M3, 2Ng* ¢/ 13
4 WevL Ve ’m‘ii 12f2H} IN?¢*
SPINORS AsLdo- | M3, NG/ f;

o WE can OBTAN V @, ﬁ;d > 0. Especialy 2 >0 & Ns <6.

o WE can Os1ain V a, ﬁfﬂ > HI2 AND So ANy INFLATIONARY PERTURBATIONS OF THE FiELDs OTHER THAN ¢ ARE SAFELY ELIMINATED;

e Mg # 0 SiGNALS THE FACT THAT THAT U(1)p_1. |s BROKEN AND s0, No TopoLogicAL DerecTs ARE PRODUCED.
o WE DETERMINE M DEemanDING THAT THE UNIFICATION ScALE Mgur = 2/2.433 x 1072 is IDENTIFIED WiTH M, AT THE VACUUM, |.E.,
(MpL) = N2NgM/{f>) = Mgur = M =~ Mgur/g V2N witH g ~ 0.7 (GUT Gauee COUPLING).

e THe ONe-Loopr Rabiative CorrecTions A LA CoLEMAN-WEINBERG TO Vi CaN Be Kept UNBIER Cognm.

:
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INFLATIONARY OBSERVABLES - RESULTS

TesTING AGAINST THE INFLATIONARY DATA

o ENFORCING N, = 44 — 56 aND /A = 4.588 - 1075, we OsTaIN THE ALLowED CURVES FOR OUR MODELS IN THE 115 — 79002 PLANE
o IN BotH MobELs ¢, ~ 1 AND THE RELEVANT TuNING cAN BE QUALIFIED BY COMPUTING A, = (1 — ¢,) /1.

E-MobkL INFLATION

o THe FRee Parameters For SEM, EM2, EM4 AR (621, M1), (N, r21, M) aND (N, ri2, M3).
e WE Fix M| = 0.001 For SEM, M| = 0.01 aND r»; = 0.001 For EM2 anp M, = 0.01 anp r, = 0.001 For EM4.

45 e : MobeL: SEM EM2 | EM4

aof —— M 6555 E Sl 12 || —1.7-1005 | 0.001 | 0.001
35 3 N 2 10 10

46.743

30 UK ¢4 /0.1 9.9 9.53 9.84
g 2s Ay (%) 1 4.7 2
S 20 ¢¢/0.1 6.66 3.7 5.6

15 Wrh —0.24 —0.08 0.26
1.0 Ny 44.4 51.5 55.5
05E /107 1.2 2.1 1.9
00 . 15/0.1 9.65 964 | 965
9.55 9.65 9.70 9.75 /1072 0.44 13 1.1

n (0.1)

o For GEM THe WHoLE OBseRVATIONALLY FAvORED RANGE CaN BE Coverep FoR 6,;’s cLose To 1075 anp » Remaining BeLow 0.01.
For 1 = 0.967 WE FIND 651 = —1.7 - 1075 Anp r = 0.003.
e For EM2 & EM4 we see THAT r < 0.04 INcreases WiTH N anp A, YieLbing Upper Bounps

lLE., 0.96 <ng <0965 0.5<N<65 0242A,/107%265 aNp 0.00[%76 <r<0.04.
o < z
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INFLATIONARY OBSERVABLES - RESULTS

T-MobEL INFLATION

o THE FREe PARAMETERS FOR
6TM, TM4, TM8 ARe (042, M3), (N, 742, M2) AND (N, 124, My).
o M 1s DETERMINED REQUIRING (M, ) = MGyt =~ 2/2.433 x 1072 = M, My =~ 0.001.

45 : r MobeL: 6TM T™M4 TM8

40f — 8™ = E 042 /14l rpg -3.6-107 0.01 107®
as 2 T st N 2 12 12

.30 ¢4 /0.1 9.9555 9.75 9.877
g 25 Ay (%) 0.445 2.5 1.23
S 20 ¢¢/0.1 5.9 3.9 6.5
15 Wrh 0.33 0.266 | 0.58
10 N, 552 56.4 58
05 /107 36 3.6 85
00 . ; /0.1 9.65 964 | 965
9.55 9.60 9.65 9.70 9.75 /1072 0.26 14 13

n (0.1)

o For 6TM WEe OTaiN ResuLTs SMILAR To THOSE FoR SEM. FoR 65,’s cLose To 10~ anp r Remaining BeLow 0.01.
For 1y = 0.965 WE FIND 65, = —3.6 - 107 Anp = 0.0026.
e For TM4& TM8 g 1s CoNceNTRATED CLosE To ITs CENTRAL VALUE AND 7 < 0.04 Increases WitH N < 40 AND A,

0.963 < ng £ 0.965, 0.1 <N <40, 0452 A,/1072213.6 anp 0.0025 < r < 0.039.

o IN THE case oF EMI, WE oBTaIN Less Tuning REGARDING A .

[m] = =

C. PaLLis FormuLATING E- & T-MobkeL INFLaTION IN SUGRA 14/15




R

E- & T-MobkL INFLATION SUGRA FRAMEWORK INFLATIONARY SCENARIOS ‘CONCLUSIONS
000 [e]e] 000
00 [} 00
: :
:
CoNcLUSIONS

o WEe Proposep NEw IMpLEMENTATIONS OF E- AND T-MobEL INFLATION WiTHIN SUGRA.
e IN our ApproAcH, WE ReaLizep EMI ano TMI WitH A GAUGE SINGLET AND A NON-SINGLET INFLATONS RESPECTIVELY.
o For BotH MobeLs WE EMPLOY W’s CONSISTENT WITH AN R SYMMETRY AND WE CAN SINGLE ouT TWO Su-CLASSES:
® ONE (witH RepresenTaTives SEM & 6TM) WHERE K HAs ONE LOGARITHMIC TERM AND THE POLE APPEARS NOT ONLY IN THE
INFLATIONARY KINETIC TERM BUT ALSO IN V.
SeLecTING SpeciFic CuRVATURE Ry AND Moy Tuning Two W TeRMs WE CAN ALMOST ELIMINATE THE PoLE FRoM V.
ALL 1y VALUES ARE PossIBLE AND 7 1s RaTHER Low, r < 5- 1073,
® ONE (witH RepResENTATIVEs EM2 & EM4, TM4 & TM8) WHERE K HAs THREE LOGARITHMIC TERMS AND THE POLE APPEARS
ONLY IN THE INFLATIONARY KINETIC TERM.
IN THIS CLass OF MobELs, 75 1s CLosE To ITs CENTRAL VALUE, 0.965, AND r INCREASES WITH R ~ —1/N.

THaNk You!

Dac
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