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Toflotione © e need 4 mode/ where e potential (s veny At i a Late rtened
for stow-vll 1o be yakd,
and Hher feads fo a vapid end of flation while re%eatr?vdf/ the wiverse.

L('ncle, "9/
¥ @ brid  mflation. enario

Infation s r?n//)/emewfeo/ by fwo Helds . one & a 5/ocu4j varymg feld
clwﬁfg mleion , and e other pmw’cfes +Hhe urcuum energy darstty  which

Jrves mflattom .

* §u1>ev§)\“mme‘ﬁy
AUSY may fead fo more gtwal gmodels of anflation  becuse fat

Jirections are motwal .
E/ﬁ@f@d é/ SUSY bmakn?ocz/ or Wle—PekfukfmffDe_ effects |

« N=| susy { chivadl <yepmaltiplef (B) - bW R
vetor ‘" (V) Aa 2D
A oond D are awx:(rag feld ¢ (ot phy st )
im=2> dw=3)
SUSY action & desaribed by K (CKahlev FOWT@\@ omd W C%«fevpofeﬂﬁc&}
TSUSY reguires W o be @ holomovphic fumctton of chind Sper Frelds
— SUSY potects W against rediative  comectian s,
—- Ulhe Smmetry : fhe action does mot c[ePev'\d on fhe phose of W,

Sealav ?ﬁ@/\ﬁ&& reads V= [RI*+ D™,
where e.om leods o R=deW . D=Z %l|dl*



CHybrid wnflation o SUSY >

lopeland . GHle, Cj-H/\ SHewaut . Wands |, ‘7%
l. F~termn mflaione U Duali, Shofis Schaeku., 94

W= 2 (F¢ -—Ml),s

"5 a fauge Swglet, and $+9 e vector-like under <owme Jruge g & .
* UDR Brbide SM 4eums (n22) T W oand S ayry fhe Same R-chavge , while Fe
& qeutval,

¥ Swlar FoTevrth (5 glen bj
V= RIsPUSH B + N F -M=> + D-Ferams

o~ (@)= (6P) =
Trere & o SUSY winimum at [Bf=|6|= M and S=0

¥ H S & lomted ot |S|PM # +he cardy umveree , Pond P are fived ot
dhe OH%]L—YL because -fhe) obtoin |C\V8e SUSY mass = Alsl,

V= RME
S & eacty Hodt of tre-lee] o but Hhe potential & rediotively generated .

Al = Agﬁjﬁw 0—}(\—3{—2) }

becanse SUSY T hoken by FP=AM*, while qu\‘cle; SUSY brenkimg  Softt
masses fo the Lalay (OW\})OWWTS dg Cbcw\cL$.

Hence, \eep = %LM‘FP o ;e m‘>g ot $=9=0 and [SIDM,



Vet = hybrd Gflation :
S ;(owlj yolls  down along “+he Ualley (=320, $#0) , and mflotiom s difven by
e vaap energy  denscfy  pvided by & an $ CU=Hu+)
© Inflation ends when slwo-1ol | endebims  are  Uiolated ,
(uhen $yeaches =M, Gond § become uchymic amd develop a [wge VEV )
* Thea. damped oscillation aboct the SUSY minimum occars ,(reheodTng )

BTﬂe’i'mj;D)o\\T, 76 Halyo, 15¢
2 Dtevan wflationt

\ W= %55?] and W) with a Faye{'— IWWPMS fevan .

Sccx(a\f Fow‘@f)‘ﬁﬂ\Q }’QO\CLS
V= FISE I + R(Eel+ L 1elmiE+ 7))
KT tevare
¥ There & oo SUSY minomum ot $=4=0 amd || =]%,

% S0 flat along $=F=0 (af tee-lewel) 2 V= £x2
> wflation Ts diiven by V= L3>
rod (atine Po#enﬁa,@ AVCQ) & aenem:&d because +he P-tevon Frow‘cleg
SUSY breaking masses to $ and F



Polentinl Effiatties of hybrid mflation 2

s S»ngvawﬁj Coyrections  (am Cpor [ Hhe dow-woll sHuaton .

Plamc - Su[;l)mgéﬁcl o‘)emdbvsj ey, [Laz G dhe  Kuhlew Pﬁewﬁw@) Jenerede

an wnfloafon macs o F-ferm mflotion. bemuwse RS= gM™,

QA{J@KJWT@ vrectioms are trollable o D-tevm  adflation (F0, D?ﬁo) ‘

X In Sufagmufy, FI Hdevm Can arse only Fom. gwgad Q‘S)\W\M@T\y , O as a yrosult of
the dren—Schuory (4S) anomally amcellation .

The 4S amechancam (7(063 Hse o %ocﬁc/f—cl?emclemt BRI 4erem, omd +hus & & quite
(’mFarmmf fo undectond  haw  he Shring moduli are StobilZed |

— [7. Dec . TolE {7)) Wheck . Clemens

% The reheating +m perature should  be cutticiently (o mot Fo ooelf/)kodu(e fravitinos
(ua Scattering process befween /Mrﬁifej o Hevmod  bath ) |



{ Conshoduts o L\) bvid &’P(o\ﬁm>

(\ Devxsﬂj peviurbation
To account By Hhe denstty Puctuotions i dhe cosmic mTrowave [ootck@m,«mc{,

we meed

3
://,L ~ SX10T* (Br clow—tol) amodels )

2. Planck vesalts .
" (y2
‘ Slfd‘mfl ndex ' Ms & |+ 2%/— -2 (%//—) ’
" tensov-To - Salay ot Y:Af\i < 9. (’\\j“/)l,
MNe=10,3602 £0,0073,  Y<O.I| ok 5% C.L,

= Infletion models with V" >0 do mot £+ well +he observoctiove .

70 (osoc shivgs |
Alrer mfloton , Pamd & obfem o lage VBV, and st+anevuS sypmmetvy breoxkk"wg
fokes place
= (oswic stings ave Brmed, and lead Jo perfubatns of the metdc proprtinag
o +the shing densom .
The Q(QYL$(\.'§ perturbations by (osmic shigs ae difffiodt fom the mflottvarny
odimbotic perfvbatms , omd are cnstotned by CMF and matler pwer spectrum,

S G S (o (G= @r(m’,,l3 .
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{P-term arflation

P—tevmm  arflodton Taduelly appears i the comtert o Fhe DID7 mode| o hone
mflottm . T & pased on N=2 Susy Jouge *H\eog where 8lo&w\Q crvrvmad symme#rj
SUC2 242) T broken cown Fo N=2 SISY by adding N=2 AT fevan, 3.

? =(5 .5, §a) : ‘hf?rle{* ol U .
mg! la) the. chotce r)-g, P{un(e& o He branes

The wodel has ovie vector fmufﬁple{- and ove CLlc\k@eul kyPe\rfmulJr?P!ef.
Tn N=\ SUSY vistations, the potential © writen

V=292 [[sl‘(l@ﬁ l‘cj—]ﬂ + ]@i- = %(L]
+ B a5

ey §+:§z+)§z, ngm(je caw‘;lf\qg ;
Here £ omes fiom ~the abelian M2 Jouge WmuHTPle)L, white Bt are fo the

\r\jye\'"mul%‘ \ale‘r :

Thus & (owespcmols Jo Nz| model wih

W=EgS(&88- %), ad D= |31=lE™> 5,

PANAS

T
due o N=2 sy,

¥ The Po-fen*lTaQ hot o SUSY wmomum ot S=0 and [Tl = §§§3 Wth ¥=J &2,

A the mooum, /=0,



¥ de - Sifer LA|I€>)
A\cmg 3 ~F =0 and [C>>&=3/2, +he Po+em\{m,Q s gen by
= 1 g7¢*
ond S s a faf directiom  af tree-level |

SUSY s boken, amd leads to Fhe wmass spliting Me™= 2g>(18]*485) for B,
Cque_?JAem"/j, +he po%%fag L £ & radiactively @ﬁﬂQM{*QCl,

Al = 5451/@\/1 ’J—L> = M‘W*-\oo{:.

\6mr

[et Us Yow amp\e P~tevam 1ode| Fo N=\ SUGRA + examtne -the effect of
&Feygj raulty Correcttm c{am‘na mflation .
This can be realtied by mo\k?ng e SWY (ol

—[Z\\@ng e minimed  Kshlev Pdemﬁw@ o K= s3] 5 oYe obfans .

o= 2 1+ Zrn () « S8+ scse |

ot & =3.=0 and |SI> <Sc.

Here = "5~ lies betucen O and |

2 The mPlation ﬁ'atjedzsi\j tokes F{aLe ot =3 =0,



» P-term wmodel wnifies dhe Fi-devm and D-tevm  N=| SUSY Mode s |
ndey +he comdition Fhatk +he Yukwuo\ amd Jage (OWF’VH(?S are jeloded o

A=28"

(1) D-tevin Hatt -
Pfevem model with 3= %<0 (otcides with e (ase ofr D—tevan mflatiovt wHh

W= 35BeF. and D=I&~1F|*~ &,
tvder dhe ondton . 4*=297%

T HAts cage, ﬁ:o,

(@) R-tevin mH atiovt
The potertial for Ftern mflatn G recvered toktg §=2M and Z=%-=0,
Lo which
W= AS (- M2)  and D=I13= |T|%
omder @nshaint A= 29™
Rterm @flatton has =1,

Nok thot §uf>e\/8mut+j makes a Q‘WER\rmi’ Jifference between T oamd  P-fevan
amodels - 1 f-dependence dTappears Gn e [amit My 0,

Tnfech, T the absene of SUGRA @rvectioms, —he F-Fevm onodel and D-term mode

witht A=2g* are e,_aru?{/ala/\f\

They are yelated by « change o Larable & ( (& +38F).
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<Af’P(\\(ﬂC@nS v @Smo!ogV z&g N=2 SUSY wah P—-}ewm \;\‘MO&P(‘U\A>

let ws use the (aywv\(m,uj ﬁmamﬁseef Lelds, P=ViPs amd =85,
The, |de{*= 3% ot +he SUSY windmum of. he ro}e«nﬁ«ﬁ ,
and the biforadTon point heods sc=VJZ,

The Poq‘evxﬁmﬂ a(qv;j tﬁ”;L:O amd €S & & weiden,
R R j

(\) D-telin case : —P:O, “he soale Thicks
35

Fism the FRriedmann e H* = % e has H=2 = ad)=aw). exp (%i_—t
Dne o also Fond 4he wlue b S <%, Hhe wnverse afbdes €N 4tes whew T »lls
Lon Su Ao the  bifcation )Jotnf :

N:§+ 52:(;2-

X (onsteint fom c]e,vwz-& Feu‘)u\/lm{’@w
Daxx&‘(y ]Deﬁuybo&(‘cfw on the &le o +ho prevect Coswvoladfa\_( vaFjO\A (s }DWOJ&L(ew( o~
o Sn wih Nedo !

3 2

—\L:MQ\, ~ Ex o™ where N~ bo

' J 1

M&VW&A
Then, there are Jwo differeck re gimes ofn]o@,\éana o
0D £N » 3 ¢ uwe Med ExioT and g}vzmo‘3 ; (% closed fo Meff )

)_1( 2

In s cage, the §Fedm,Q adex (s &Tmb ngzl——[% ~0.90

&Y) % KE Lowe meed € o« o~ 82/3 amd g« X 1073
T +his vefime . one obtams  am ?xﬂd‘{j Ll glned-uw e st?w“j FeHude@;

(Y\;:(l



¥ Conctvant fom cosmic Sﬁﬂh&s
The string dension (s given by A =2m$ . and GM 2107 regquives

$% 4o,

This ot be caticfed & +the regine of N 5 2.
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To recolve the problem, gme ety fmod?@ §uf>€v{>0‘r€nt?a4 o that Span fareeus (W)
\wmkfv\g ocCuvs oo the stepe ofy mblation
Then (osmic shings are difuted by M fation .
eg. difted hybrid wfletlm
W= DS (Eed- M7= 1= (@3))
) 4he Saloy potential hos o shifted M FloctTonary  ualley
B $oWoF . almg S$0 end (Tel = MAT,

(2) R-tevm £=1), and o\oﬂene\aﬂ ase Wt £#0
The addttol +term (%) does mot c{/tanae +he ovm{pli‘{uie of S“'fv&%j Per}wf\;m‘camg,

omd the wlue of cluﬁné nflation |,
However, ® maeases VY mokihg v‘n{:(m{—\(vwaqry eevm\oa-&ans <oredhodt  smalley,

let- us cee dhe behavior off Hs potertol ot S Sy,
Tor g22xi0™ clich & +he woftom whore wining  spectval Gndex s <l can be
obtaimed, we have Sy 3;;\:.

Then & fevm case with =1, sUpergrautty  (orrections  betome T povtonck

fv the QE’SCRP*E@V( of- the last o e-Bld¢ oﬁ, ot

A@a&n. me veeds Some mechawom. o Suppress dhe corhvibution  >f- cosmce - chrvgs,

% How 4o oshoct o ccessf | GllotTn wede| 7



