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INDUCED-GRAVITY PALATINI INFLATION (IPT)
[ 1o}

IG CoNJECTURE

CoupLiNG NON-MiNMALLY THE Higas-INFLATON To GRAVITY

o THE Ipea oF INbucep-GraviTy (IG) Is RELATED To THE DyNAMICAL GENERATION OF mp AT THE VAcuuM OF A THEORY'
o |7 CAN BE IMPLEMENTED AT THE END OF AN INFLATIONARY STAGE DRIVEN BY A GRAND UNiFiED THEORY (GUT) ScaLe Hices FiELD ¢.

o WE Consiper THE JorpaN Frame (JF) AcTion OF ¢ Non-MinimaLLy CoupLep To THE Riccl ScaLAr Curvature, R, WiTH

2
L(aﬁz _ MZ)Z

2
S-= f P (——fw<¢>ﬂ+f'<(¢)q“va 00.0-V @) Where fu@) = cnly & V=10
P

ARE THE FRAME FUNCTION AND THE POTENTIAL OF ¢. ALsO g Is THE DETERMINANT OF THE Backarounp METRIC AND WE ALLOW FOR A
Kinetic Mixing THrRoueH THE FUNCTION fi (¢) PARAMETERIZED VIA fr AS fi = fg' WiTH 0 < m < 10.
o Recovering EINSTEIN GRAVITY AT THE VACUUM (¢) = M IMPLEES fr({(¢)) =1 = cg = m?,/Mz.

o IF we PErrFORM A ConFoRrMAL TRaNsFORMATION? AccorpiNG WHicH WE DerinNe THE Einstein Frame (EF) MeTric Guv
v = JRgw = NT= RV G = ¢/ fx a0 R =R/,
WHere WE ApopT THE PaLatini FormuLation, WE ARRIVE AT S IN THE EF S = fd“x \F(— “R+ E’“’ #¢6V¢ V(@)

Here we INTRobuce THE EF CanonicaLLy NormaLizeo FieLp, ¢, AND POTENTIAL, V, DeriNeD As FoLLows:

dplde =T = (fc/fR)"* = £ mp V(@) = V(9)/ fr(@) WH ¢ = ¢(p).

o THE SYNERGY BETWEEN V AND fzr PRovIDES A FLAT ENouGH V CoNvENIENT To DRIVE INFLATION EVEN FOR J = 1 WHeN m = 1.

© THE ANALYsis OF INFLATION CAN BE PerFORMED IN THE EF UsiNg THE STANDARD SLow-RoLL APPROXIMATION.

1 A. Zee (1979); R. Fakir and W.G. Unruh (1990); N. Kaloper, L. Sorbo and J. Yokoyama (2008); C.P. (2013)
2K. Maeda (1989); D.S. Salopek, J.R. Bond and J.M. Bardeen (1989); T. Tenkanen (2020).




INDUCED-GRAVITY PALATINI INFLATION (IPT)
oe

IG CoNJECTURE

INFLATIONARY OBSERVATIONAL AND THEORETICAL REQUIREMENTS

© THE NUMBER OF E-FOLDINGS, N, , THAT THE SCALE k4 = 0.05/Mpc SurreRs DURING INFLATION HAS TO BE SUFFICIENT TO RESOLVE THE
Horizon AND FLATNESS PRoBLEMS OF STANDARD Bic BanG (using Rebucep Pranck Units WitH mp = 1):

_ b Y O v
N*=ﬁ dqu—:f d¢ J? =— =50 - 60
o Vs ot Vo

WHERE ¢, LZ,] 1s THE VALUE OF gﬂ@] WHEN k,. Crosses Outsipe THE INFLATIONARY HORIZON;
¢r [¢¢] 18 THE VALUE OF ¢ [¢] AT THE END oF INFLATION WHICH CAN B Founo From THe CoNDITION:

PN ~ - — —
max{e(¢r), M)} =1, With €= %[%] = 217 [%] AND 7= % = % (% - %JT"]
e THE AmpLiTuDE A oF THE Power SpecTruM oF THE CURVATURE PERTURBATIONS Is To BE NorMALIzED WiTH Planck Data:
Vi< L V@O @ Ve
2V3r V@0l 2V3r V(e
© THE (ScALAR) SPECTRAL INDEX, 15, AND TENSOR-TO-ScALAR RaTiO, , FOUND RESPECTIVELY As:
ng = 1-6€(gx) + 21(¢x) AND r = 16€(¢y),
Has 1o Be CompatisLe Wit Tue ACT (DR6), Comsined Wit Planck, Bicer2/Keck Array ano DESI BAO Dam 3
ns =0.9743 £0.0068 = 0.967 <ny <0981 anp r<0.038 (P-ACT-LB-BK18 pamA AT 95% c.L.)
© THE HiERARCHY BETWEEN THE INFLATIONARY ScaLE & T ULTRavioLeT CuTorF*, Ayy, OF THE EFFECTIVE THEORY HAS TO BE:
V(¢ < Auy For ¢ < Agy Wit Agy ~ 1 = mp.

3 Planck and Bicer2/Keck Array Collaborations (2021); ACT Collaborations (2025)
4C,F! Burgess et al. (2009); J.F. Barbon and J.R. Espinosa (2009); A. Kehagias et al. (2013).

=4.618-107°.

FROM IPI




INDUCED-GRAVITY PALATINI INFLATION (IPT)

o0

IPI N THE NoN-SUSY REGIME

INFLATION ANALYSIS
o IN THE Case oF IP1 THe KiNeTic NorRMALIZATION d¢p/d¢p = J = f;{"—”/z INcLupes Just ONE ConTRIBUTION. ALso, We OBTAIN

. A .

8cr 5 — )
Vipr = —s ¥, €= ——5 WIH fr=cr¢p™—1 AND ) 2€(4 + m— 2+ m)cgp™)/2.
16fz  l6cg Ry “ ' '
= - = 12F
o Ny =3kl fall 14f3, = ¢s = 8(1 + mNyfeg) 2™
— o 10fF
THEREFORE ¢y <mp = cg > (8(m + DN,)'/™ (Form £0.) < .
> -
Norte THAT ¢, < mp Reauires NECESSARILY m > 0. <
~ 6F
12 5 2(m+1) — I
o A/ ~4618-107 = cg ~A2m+T FOR N, =50. LE, <> 4f
R ~9.9-10°42, 1.2 10°443,2.2- 105255 ror m =0,1,2. 2f Y |
As A Resur, IPI Takes Prace ALong THE FLat ParT OF ‘71?1- obius L -
0.01 0.1 1

o THE REMAINING OBseRrvABLES cAN BE DoNe CompartieLe WiTH P-ACT-LB-BK18 DR6 For m ~ 1,

+2 +2 16 —
SINGE ng =~ 1 — _mre —O(cf”("””), = T2 A = ——  (8cgr(m + DN,)) D,

(m + DN, (m+ DHN? " (m+ DN,
© PERFORMING AN ExpaNsioN FOR Low ¢ vaLues, WE OBmaN® Ayy = mp/ Ver SINcE
. . = 257 ) 25 5¢° ¢ 35 o
J¢* = 168" a0 V = .¢ [1— —¢+—%— % —%+) Wit 8¢ = 6¢
deg Auv 4 AUV AUV 2 AUV

However, The MobeL Doks Not EnFace ProBLEM WiTH UNITARITY SINGE Vipr(dhx)'/* < Ayy ALTHOUGH ¢y > Auy.

5F Bauer and D.A. Demir (2010); J. McDonald (2020); C.P (2025, 2026).
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INDUCED-GRAVITY PALATINI INFLATION (IPT)

(] }

IPI N THE NoN-SUSY REGIME

CowmpatiiLiry withH ACT DR6

o |PI can Be Done Even MoRre PrepicTivE IF we IDENTIFY THE Mass OF THE GAuge Boson (M) With THE GUT ScALe M.
LE., (Mp) =gM = gmp/~eg = Mg = cg = gzmg/Mé WITH g = gg.

© SUPPLEMENTING THE PARTICLE CONTENT OF THE STANDARD MopEL (SM) With Two VEecTor-Like FErmion RePRESENTATIONS WE

OsTaiN 2 MopELs (M1 ano MIl) Wrick Ensure Gauce CoupLing UniFication Anb Vacuum StasiLity.®
Mose | M [ Wi | ' ' ' '
PARTICLE CONTENT 1 E
SM+ 6(1,2,1/2) | 1(1,4,1/2)
2(8,1,0) 2(6,1,2/3) g .,
WitH 025-2 025-5 sk 3
Masses (TeV) 05-5 025-5 =
GUT QuanTiTiES 10%L 1
—M™
g o o T
Mg/10 YeV 2.34 8.58 .
9.65 9.70 9.75 9.80

n, (0.1)
o IMPoOSING ZV* ~ 56 AND VA = 4.618 - 105, we OBTAIN THE ALLowep CuRvEs IN THE 1y — r PLANE FOR MI & MII.
o WE OBSERVE THAT (15, ') ARE CompaTIBLE WiTH P-ACT-LB-BK18 Data EVEN FOR Low (AND 50, MORE NATURAL) 71 VALUES.

o It WouLp BE INTERESTING TO CoNNECT THIS ScHEME WiTH THE MSSM UNiFication, WorkiNg IN THE ConTeExT oF SUGRA, WHERE
THe Gauee HierarcHy ProsLEM May BE SomeHow Apbressep. WE Focus oN m = 1 WHicH ReauiRes JusT QuabrarTic K's.

SB, Bhattacherjee, P. Byakti, A. Kushwaha, S.Vempati (2017).

FROM IPI




IPI v SUGR
o

ENERAL FRAMEWORK

EinsTEIN FRAME SUGRA (1.E. SUPERGRAVITY) ACTION

© THE RELEVANT PaRT oF THE EF AcTioN IN Four DimensioNAL, N = 1 SUGRA s (z* ARE ScaLAR ComPLEX FIELDS):

S= fd4X\/ (—JR + Kopg"" Dyz® sz VSUGRA), WHerRe K3 :=8° K >0, K“K L=,

B Y
_ L Vb =¢*D%/2, Dy=z.(T)2K D 2% = § 2 4+ igAdTa
Vsugra = Ve +Vp With 4= unﬁ ‘ " “* “p 2\ AND ut "+ igA T2,
Vize (K D WDW* = 3|W] ) Dy = 8o + 0K WitH 3y = 0,0

A s THe VecTor Gaugt FIELDS, g Is THE GAUGE COUPLING AND 7', ARE THE GENERATORS OF THE GAUGE TRANSFORMATIONS OF z°.
® Vsugra DEPENDS ON THE SuPERPOTENTIAL W = W(z”) AND KAHLER PotentiaL K = K(z°, z#), From WHicH W AppEARS ONLY IN
Vi WHeReAs K INFLUENCES BotH Vi & Vp.
e Norte THAT By ConstrucTion K Has 1o IMpy D, = 0 Since IT 1s EAsier To Reprobuce Vip; FROM V.
o To Erase THE ExTRA CONTRIBUTIONS INTO Vipy INDUCED BY Vi WE INTRODUCE A STaBILIZER FiELD’ S & A SEMI-LoGARITHMIC K.
o IF WE ApopT 8 K = —lez) ln( - !l/N) (€2: Frame Function) aND PERFORM A CONFORMAL TRANSFORMATION, S IN JF READs
Q 3-N Q.0
_ 4 2 2 _ B
S= fd X\/—g(ﬁm},ﬂ+mp Q. + N a2

5 27
)D,,Z“D“Z*ﬁ - ﬁgﬂyﬂﬂ - VSUGRA)q WHERE

WE use OsuicAToRILY THE METRIC FORMULATION, A, = —ilez, (QQDHZ" - Q@D#z*&) /6Q AND VgsyuGra = QZVSUGRA/NZ.
o The Emercence OF THe CoNvENTIONAL EiNsTEIN GRAviTY AT THE VAcuum Dictates: —(Q/N) = 1.

@ DEesPiTE THERE IS NO CONSISTENT PALATINI ForMULATION, (Vipr, J) CAN BE REPRODUCED SELECTING W AND K.

7Ff. Kallosh, A. Linde and T. Rube (2011); C.P. and N. Toumbas (2016).
8M B. Einhorn and D.R.T. Jones (2010); S. Ferrara, R. Kallosh, A. Linde, A. Marrani and A. Van Proeyen (2010, 2011);1R. Kallosh (2026).




IPI v SUGRA

INFLATING WiTH A SUPERHEAVY HIGGs

INTRODUCTION OF THE STABILIZER FIELD
o STaBILIZER Is CALLED A GAUGE-SINGLET SUPERFIELD 7! = S WHiIcH Is INTRoDUGED LINEARLY IN W & Is STasiLizED AT S = 0
® ASSURING THE BOUNDEDNESS OF VF Since The Danaerous TERM —3|W/|? VANISHES.
® AsSISTING IN THE GENERATION OF THE NoN-SUSY PotenTiaL From |95 W|* SINcE (K, W) = (9xW) = 0FoR X # S.
o THE PatH S = 0 Can Be Done SmasLE IF WE ApopT Ky = Ny ln(l +1S |2/Nsl) WitH 0 < Ny < 6.
THe Proposep W, Wipp

o WE INTRODUCE OF Two CHIRAL SUPERFIELDS 72 = ® & 7> = @, CHARGED OPposITELY UNDER A GAUGE U(1) SYMMETRY,

E.c., U(1)p_1, AND THE FoLLowing Wipp = AS (CI><I>—M2/4), [ Superrietos: [ S [ @ [ & |
Lo Jol2[5]

DeTerMINED UniqueLy AT RENORMALIZABLE LEVEL FrRom U(1)p_;
& A GrosaL U(1)g Unber WHicH R(Wipp) = R(S).

Wipr LEADS To A GUT PHase TransiTion IN SUSY Vacuum (S) =~ 0, (D) = (D) = M/2.
THe Proposep K, Kypy

U(1)p-r 0 2 -2

o WEe NEeep A KAHLER POTENTIAL K FOR THE HiGGS INFLATIONARY SECTOR SucH THAT
(Kap), > 1=J%=(dd/dgy* axo Vi > (Ve > (eMn=1/(crg?’.

o BotH OJecTives ARe AcHIEVED, IF WE AbopT THE FoLLowing K WHicH ARE QuabraTic AND INVARIANT UNDER U(1)p_; & U(1)g:
Kipt = —InFg —InFjy + Fyy, Where Fg = 4cz®® Ao Fy = |0 — B[ .

Here WE Use INTeGER PREFACTORS FOR THE In (To Avoip Tuning) & THE CONTRIBUTION OF Kipy INTO K5 ORIGINATE JusT FROM Figh.

o FOR |®] = |®| & arg ®=-arg @, (Kipr); = —21n cg¢p> Anp So, THE |G REQUIREMENT IMPLIES —(Q/2) = 1 = cg = (mp/M)?.

o THis Same ConFiGuRaTIoN ELiminaTEs THE CorrespoNDING D-Term, Since Dg_;, = ®Kg — ®Kj, = (|CD\2 - |<T>|2) =0.




EmBeppinG IN A B — L SUSY GUT

B — L BREAKING, ¢t TERM & NEUTRINO MASSES

THe ReLEVANT SuPER- & KAHLER POTENTIALS

o |Pl Can Be EmBeDDED IN A B — L ExtENsion oF MSSM Promoring To GAuge THE PRe-ExisTing GLoeaL U(1)p-_y..

© THE RELEVANT SuPERPOTENTIAL IS INVARIANT UNDER THE Gigp X U(1)p-; Gauge Group & ALso RespecTs 3 OTHER GLOBAL

SYMMETRIES (R, B, L):

w

8 (do - M?/4)

70 AcHIEVE IP1 & Break U(1)g_1,

+  A,SH,H,
TO GENERATE THE (4 PARAMETER OF MSSM
+ i ONPNS
70 GENERATE MAJORANA Masses FOR NEUTRINOS

& AcCTIVATE NON-THERMAL LEPTOGENESIS

+ hl’jNNijHu

70 GENERATE DiIrac Masses FOR NEUTRINOS

+  Wussm(u =0)

(Nore THAT 3 RigHT-HaNDED NEUTRINOS, Nf, ARE
NecessaRY To CANCEL THE B — L GAUGE ANOMALY)

SuPER- REPRESENTATIONS GLOBAL SYMMETRIES
FIELDS unoER Gsm X U()p. [ R [ B | L
MarTer FiELDs

el (1,1,1,1) 1 0 -1
N{ (1,1,0,1) 1 0 -1
L; 1,2,-1/2,-1) 1 0 1
uf 3,2,-2/3,-1/3) 1 -1/3 0
d 3,2,1/3,-1/3) 1 -1/3 0
Qi (3,2,1/6,1/3) 1 1/3 0

Higas FiELbs
Hy (1,2,-1/2,0) 0 0 0
H, (1,2,1/2,0) 0 0 0
S (1,1,0,0) 2 0 0
5} (1,1,0,2) 0 0 -2
] (1,1,0,-2) 0 0 2

o THE ABove W May Cooperate WitH THE FoLLowing K

K = Kipt + Ky WHERE K = Ny In(1+ X3_,1Xa?/Ngt) With 0 < Ny <6 anp X* = S, Hy,, Hy, N¢, L
WHicH PARAMETERIZES THE CompacT KAHLER MaNIFoLb S U(15)/U(1) withH CoNsTANT ScALAR CURVATURE 2 10/Ny;.

T SUSY rroM IPI




EmBeppinG IN A B — L SUSY GUT
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INFLATIONARY SCENARIO

TREE-LEVEL INFLATIONARY POTENTIAL
© IF WE Use THE PARAMETERIZATIONS:

o= ¢ei90050® ap @ = q)e‘ﬁ sinflp witH 0<6p <7m/2 anp X = (xﬂ + iiﬂ)/\/i,
WHEeRe XP = S, H,,, Hy, N, We Can DerINE THE D-FLAT INFLATIONARY PATH IMPOSING THE CONDITIONS

R (01 =@ =0, (o) =n/4 anp (XP) =0 (1)

© THE ONLY SURVIVING TERM OF Vi ALONG THE PaTH IN Eq. (1) REPRODUCES THE NON-SUSY POTENTIAL, SINCE
2R
16 “f}e‘f'

o WE THeN CoMPUTING K3 Avong Ea. (1), We Finp THaT THE INiTIAL FiELbs ARE CANoNIcALLY NORMALIZED, |.E.,

Vit = (XK WPy = wiTH fiy = cgg® — L.

((Koph) = dag| 1,....1
N
17 ELEMENTS
© THEREFORE, WE RECOVER THE ¢ — $ RELATION FOR THE NON SUSY CAse witH m = 1.
o WE CHeck THE STABILITY OF THE TRAJECTORY IN Eq. (I) W.R.T THE FLUCTUATIONS OF THE VARIOUS FIELDS. |.E.,
Vsucra 5 5 2 5 PVsucra o _
<T" (=0 & mi >0, Where mZy, = Eav|[M2,] Wi M2, = “owad |, &Y 01,6,00, 5, .

Here Eev ARE THE EIGENVALUES OF Miﬁ & THE SusscrIPT | DenoTEs CompPuTATION ALONG Ea. (I).

o WE INTRODUCE THE Mass EIGENSTATES
6. = O %6), hy=(h,+hs)/V2 ano hy = (b, £ ha)/ V2.




p-GR y PALATINI INFLATI IPI) IPI v SUGRA MBEDDING IN A B — L SUSY GUT

INFLATIONARY SCENARIO

StaeiLITY AND RADIATIVE CORRECTIONS

THe Mass-Sauarep SPECTRUM ALONG THE INFLATIONARY TRAJECTORY

FieLps EINGESTATES Masses SauarED
14 ReaL 0, m2, 3(1 + der/ f2)H,
ScALARS o mﬁ@ M2, +6(1 - deg/ fw + 4/¢2)ﬁ12p1
5,5 m’ 6(1/Ny +4/¢* f2)HE,
By ha m2, | 3(1+ 1Ny 4ducr/Afi) Hiy
¥, 7 mie | 3(1+ /Ny + 162,/ 22¢?) H,
I l; m 3(1 + 1/Ny)H},
1 Gauee Boson Apr M, g°¢
7 WevL . mi, . IZﬁIZPI [ch¢*
SPINORS AL, Yo M3, g*P*
N¢ M 4802 crd? Hiyy /A f

e WE can Ostain VY a, m)z((, > 0. EsPECIALLY
m:>0 & Ny<6mpm_ >0 & A,/A<(+Ng)crd? — 1)/4Ngeg = (0.1 - 6)- 1072,
o WE can OstaiN VY a, m)z((, > Efpl AND So, ONLY THE PerTurBATIONS OF ¢ DuriNG IPI CaN CONTRIBUTE TO Ay;

o Mgy # 0 SigNALs THE FACT THAT THAT U(1)p-1. |s BROKEN AND s0, No TopoLogicAL DEFecTs ARE PRODUCED;

© THe ONe-Loopr Rabiative CorrecTions A LA CoLEMAN-WEINBERG TO Vip; CAN Be Kept UNDER CoONTROL.

IT S om IPI




EmBeppinG IN A B — L SUSY GUT

ooe

INFLATIONARY SCENARIO

TesTING AGAINST OBSERVATIONS
o WE DeTermINE cg DEMANDING THAT THE UNIFICATION ScALE M 1S IDENTIFIED WITH Mg, AT THE VACUUM, |.E.,
(MpY? = *M* = g*'mb g = M3 = cg=g*mi/M% with g = gg = 0.7 (GUT Gauee CoupLing).

o ENFORCING IV* =~ 50 aND VA = 4.618 - 105, we OsTaN THE ALLowED CURVE IN THE 72, —  PLANE VARYING M (OR cg).

o 715 15 INDEPENDENT OF Mg BUT 7 INcREASES WiTH M. ) ! . :
o WE FiND THE ALLOWED RANGE 1k 1

0.102 s Mg/10 YeV < 5.85 With gg = 0.7, .\

o 10ME 4

WhHeREe THE Lower [UpPeER] Bounp COMES FROM THE 8 Mg /10Y
CoNsTRAINT A < 3.5 [¢, < mp]. =) 107
o MSSM Unirication WithH Mg = 20 YeV 1s PossiBLE
WHEREAs STRING-ScALE UNiFicaTioN (WiTH N
Mg ~ 500 YeV) is NoT FAvoReD. 107 l@
. TH;S;SYULl':I"S Mimic THE ONES FOR m = 1 OF 9..65 9_'70 975 9.;30 585
NON- EGIME. n. (0.1)

l.E., FOR N, ~ 50 WEFIND 1 = 1 —3/2N, ~0.972 anp r=~2/(cgN))"* = (0.3 -18)-107°
WhHicH ARE CompatiBLE WitH P-ACT-LB-BK18 (& SPT) Dara.
ParTicLE SPECTRUM AT THE VACUUM
o At THe SUSY Vacuum, THE INFLATON 5¢) AND THE RigHT-HaNDED NEUTRINOS, N, AcQUIRe REsPECTIVELY THE Masses:

/lmp
\/2L‘~R

Mgy = ~ (048 —3.8) YeV AND M;yc = Ajye M .

FROM IPI




POST-INFLATIONARY SCENARIO
[ Jelele]

INFLATON DECAY & NON-THERMAL LEPTOGENESIS

PERTURBATIVE REHEATING
© THE INFLATON CAN DEcCAY PERTURBATIVELY INTO:

® A Par oF N¢ WitH MasoraNA Masses M jyc THrougH THe FoLLowing Decay WipTH
J

& M2
9Jine [ AMiye
——msg |1~

r(itﬁ*)Nf = 16n mgﬂj

® [, ano H; THrouaH THE FoLLowing Decay WipTH

32
] Wit giye = Adive ARISING FROM Ly, yc = gine 6 NiN; .
i

Tspr = &

® MSSM (s)-ParticLes XYZ THrouGH THE FOLLOWING -DepenpenT 3-Booy Decary WipTH
14 M)

gy 32
5127 mg
This Decay Arises FRoM Lsy—xyz = —A,(6¢/mp) (Xpyyz + Yixipz + Zipxipy) + h.c.

© TaKING INTO AccounT THE Decay WinTHs Asove, WE caN EsTIMATE THE REHEATING TEMPERATURE

2 A
—gi,m(;@ WITH gy = % ArisiNG FROM Ly, 1, = —guMopS¢H, Hy .
2

Cspoxvz = With g, = 2y3cy 2 AND Y3 = fp o (mgg) = 0.5.

1/4
T = (72/57r2g*) ! Fé;zm:,/z witH Tsp = I“MHNI_C +Tspott + Tspoxyz, WITH g, = 228.75.

ArTuniNG THE G CosmoLoGY

o OuR ScHEME 1s CompaTiBLE WITH THE SCENARIO AcCORDING To WHicH G Decavs Not ONLy Berore Bia-Bana NucLeosyTHESIS
(BBN) But ALso Berore LiantesT SUSY ParticLe (LSP) y Freeze-out. To Accommopate THis, We COMPUTE THE
3
~ 1/4 1 m;
G Decav TemPERATURE T3/, = (90/712951\4*) ! (1"3/2mp)l/2 WHERE H(T3)2) ~T3p = f (3 ch + Ng~) #
m
b

|s ESTIMATED TAKING THE LARGE 3/ LimiTt WiTH N, 49 AND 12




POST-INFLATIONARY SCENARIO
0e00

INFLATON DECAY & NON-THERMAL LEPTOGENESIS

NoN-THERMAL LEPToGENESIS (NTL)

© The Out-Or-EquiLierium Decay oF N; caN GeNERATE AN L AsymmeTrY WHicH Can Be CONVERTED To THE B YIELD:

5 Ty 6¢~N‘ Im (m mp)
— 03522 1m . WHERE &; = Z D ”] (Fs (xijayi:yj) + Fv(xu)).
4 msy Tsp 4 Sr(H, )2 (mlmp)i

HERE x;j := Mjyc /Miye AND y; = Uiye [Mine = (m]ng)i,»/87r<H“)2 AND sy < 2Minc For Some iwitH i = 1,2,3
ALso Fy AND F's Represent, RespecTively, THE ConTRiBUTIONS From VERTEX AND SELF-ENERGY DIAGRAMS.
® m;p ARE THE DiIRac Masses WHicH May Be DiaconaLizep IN THE WEAK (PRiMED) Basis
UtmpU" = dp = diag mp, map, msp) WHere L' = LU anp N¢ = USNC.
AND ARE RELATED TO M;yc VIA THE TypE | SEESAW FORMULA
m, = —mp d]’\,l. m;g, WHERE dyc = diag (Mnc, Maye, Maye) WITH Miye < Moye < Maye REAL AND POSITIVE.

© RepLACING mp IN THE SEE-Saw FormuLa WE ExtracT THE Mass Marrix oF LieHt NeuTriNos IN THE WEAk Basis

= U'm,U* = ~dpUdyt U dy,
WHicH Can Be DiacoNALizeD BY THE UNiTary PMINS Marrix U, ParameTerizeD As FoLLows:
c12€13 ) S12€13 ) size™®) (el )
Uy = |—c23812 — s3cias13¢”  co3crn — s3sips13€®  sazenz | - ei21? ,
. i o . Copid .
$23812 — €23C12513€" —$23C12 = €238128513€" €23C13 1

WITH ¢jj 1= €08 0, s;j := sin6;j, 6 THE CP-VIoLATING DIRAC PHASE AND | AND ¢, THE TWO CP-VIOLATING MAJORANA PHASES.




POST-INFLATIONARY SCENARIO
[e]e] o]

INFLATON DECAY & NON-THERMAL LEPTOGENESIS

PosT-INFLATIONARY REQUIREMENTS
© Our Post-INFLATIONARY SETTING CAN BE CHARACTERIZED AS SuccCESSFUL IF:

o Be IN AcreemenT WiTH THE LigHT NEUTRINO DATA (arXiv:2410.05380).

PARAMETER BesT FiT VALUE (2024) | © THE Masses, m;y, OF v; ARe CALCULATED As FoLLows:
NormaL [ INvERTED p >
HIERARCHY My = y[my, + Amj; AND

T 10502

Amy, [107eV 749 m3y = \Jm? + Am3,, For NormaLLy Oroereo (NO) m,’s
Am3, /1073eV2 2513 [ 2451 o ’

sin 61,/0.1 3.08

sin? 613/0.01 2215 2224 my, = \Jm3 + |Am§1 | For INverTEDLY OrDERED (10) m,’s

sin’ 63/0.1 47 562 | o ¥,my <0.082eV ar95% c.L. P-ACT-LB Dam.

o/m 11788 15235 Norte THAT THis Bounp Disravors 10!

o WE OBTaIN THE OBsERVATIONALLY REQUIRED B YiELD WHicH Is Y3 = (8.697 + 0.054) - 107! ar 95% c.L.

o CoNsTRAINTS ON M;yc ARe Sarisriep. WE HAVE To Avoib ANY Erasure OF THE Propucep Y ; ENsure THAT THE ¢ Decar To
N¢ Is KINEmATICALLY ALLOWED; AND Mye ARE THEORETICALLY AcCEPTABLE, WE HAVE To IMPOSE THE CONSTRAINTS:

(a) 10T, < Minc S msy/2 AND (D) Mine ST AIM & Ajne < 3.5.

o G & i Asunpances ARe Unper ConTroL. WE AssuMe VERY SHORT-LIVED G LE., IT DECAYS FOR T = T’3/5 SO AS IT DOES NOT
Probuce NON-THERMAL j. THis cAN BE HAPPENED FOR

Tyn > Tre <3 mypy > 3.1 PeV (xpomy/1 GeV)P with xpo = Tyo/my = (1/25 — 1/20),

WHERE T, Is THe FREEZE-OUT TEMPERATURE OF ¥ LSP AND my; iTs Mass.

FROM IPI



INDUCED-GF y PALATINI INFLATI IPI) IPI v SUGRA 3 « B NN POST-INFLATIONARY SCENARIO
oooe

INFLATON DECAY & NON-THERMAL LEPTOGENI

COMBINING INFLATIONARY AND POST-INFLATIONARY REQUIREMENTS

© ENFORCING THE PosTINFLATIONARY CONSTRAINTS, WE CAN OBTAIN PREDICTIONS FOR 111;’S OR Myc
EwmpLovING As FRee PArRAMETERS A REFERENCE NEUTRINO MASsS 111, AND THE 2 MAJORANA PHASES ¢ AND ¢ .

o AL THE REQUIREMENTS AN BE MET (WiTH Y5 ~ 8.7 - 107!1) For go = 0.7, Mg = 20 YeV, m3/> = 40 PeV anp 4, = 1075

’ PARAMETERS ‘ Cases l ’ PARAMETERS ‘ l Cases l
[ AT e[ c o [E] [ A T 8 T c ol e |
Low ScALE PARAMETERS LePTOGENESIS-SCALE PARAMETERS
myp,,/0.001 eV 0.1 0.79 0.869 1 1 mp/1 GeV 93.8 79.81 86.3 89.6 1.1
my,,/0.001 eV 8.6 8.7 8.7 8.7 8.7 mpp /1 GeV 70.1 60 95.98 89.6 130.67
m3,,/0.01 eV 5 5 5 5 5 m3p/1 GeV 169.46 111 100 90 160
i mjy,[0.01 eV 5.88 5.96 5.98 5.98 59 M e /0.1 YeV 1.63 1.34 1.9 1.61 4.06
@1 /20 0 -n/3 0 /7 Mypne /1 YeV 1.4 0.88 1 0.2 1.9
@ 0 - 2 725 | -2n Miye /1 YeV 126 11.2 8.45 8 15.8

© 3¢ Is KinemaricaLLy ALLowed To Decay INTO THe LIGHTEST OF Nf's, N{ SINCE 2Myc > mgy FOR i = 2,3.
o THe EmpLoYED m;p's ARE MosTy OF ORper 100 GeV WHEREAS Myc ~ 0.1 YeV < Mpye ~ 1YeV < Mzye ~ 10YeV.
o G Is CONSTRAINED T0 BE VERY SHORT LIVED T, > 1 EeV. Inoeep WE Os1aiN | < 71,/10 ZeV < 1.44.

© Due 10 LARGE Typ,’s || TEND To BE LARGER THAN ITs OBSERVATIONAL VALUE. DUE To THIS FAcT WE FIND JusT IsoLATED SoLuTIONS,
TuniNg M e Crose To 107y, By SELECTING APPROPRIATELY m;p’s AND @1 & ¢, FOoR ANY CHOSEN miy,;

o INcorpoRraTION OF WasH-Out Errects Coud OFrer A LARGER FLEXBILITY IN THE ExPLoRATION OF THE PARAMETER SPACE.




POST-INFLATIONARY SCENARIO

From IPI o Spuir SUSY

GENERATION OF THE ~TERM OF MSSM — G. Dvali, G. Lazarides and Q. Shafi (1999)
© THe OriaIN oF THE i TerRm Can Be ExpLaiNed, IF We ComsiNe THE Terms Wipy + W, = AS ((ixb - M2/4) + A SHHy .
o THE SUSY PaRT oF THE CORRESPONDING Vo = Vsusy + Vioft IS
Vsusy = €K K Wipto Wiy = (FRF)™! ((/12 |BD — M2 /4] + 2ISP (J0F + |rI>|2)).
o THe Sort SUSY-BreakiNG Terms CoRRESPONDING TO Wip + W, ARE INCLUDED IN
Vot = (A4S BD + 4,4, S H,Hy — as SAM? /4 + he) + m [} wirw 2 = @, 8,8, H,, Hy

WHERE m,, Ay, Ay AND ag ARE SoFT SUSY-Breaking Mass ParameTers OF THE ORDER OF THE GRAVITINO Mass 113)5.
o Minmizing Vo W.R.T PHASES AND SussTiTuTing (@) = (D) ~ M/2 we OBTAIN

(Vir($)) = P M?S? — daymsnMPS , wHERE ms < M aND (|Aa] + lag|) = 2a,m32 Wit a, ~ 1.
© MiNmizING FINALLY (Vi (S )) W.R.T S WE OBTAIN A NON-VANISHING (S) As FoLLows:

© GIVEN THAT i > 0.1 TeV From THE NegaTive SUSY
SeArcHes AT LHC , THe Resut Asove Favors
m3jy > 0.1 PeV HinTing AT Spuir SUSY.

o CompatiBiLiTY WiTH THE MEAsURED VALUE OF THE
Hicas Boson Mass at LHC DicTates

10 TeV < m3), < 60 PeV.

o For my = 0.5 TeV WitH xgo = 1/25, T35 < T
REequires m3,, > 22 PeV anp So

WE Enp Up WitH 22 < m3)/PeV < 60.

T SUSY rroM IPI



CONCLUSIONS

SuMMARY

o WE Anawvzep IPI, I.e., INbucep-GRraviTy Higas INFLATION IN PALATINI FORMULATION.

© THE STRENGTH OF THE NON-MiNIMAL CouPLING CONSTANT ¢ CAN BE UNIQUELY DETERMINED BY THE COMBINATION OF
THE |G AND THE GUT CONJECTURES .

o IN THE NoN-SUSY Reaime WE Founp Resutts ComparieLe witH P-ACT-LB-BK18 ONLy IN THE KiNETicALLY MobiFiep VERSION OF
THE MoDEL WITH fx = f' aND 0.785 < m < 10.
o AitHougH SUGRA pokes NoT ApmiT Pacarini FormuLation, WE INTRobuced A MiNiMAL MobeL (1.e. With Quapratic Terms IN K)

WHicH Repropuces THE ResuLTs oF THE NON-SUSY Case For m = 1 AND Is ExceLLENTLY ConsisTenT witH P-ACT-LB-BK18 DR6.

© WE ALso ProPoseD A PosT-INFLATIONARY CoMPLETION WHICH OFFERs A Nice SoLuTioN To THE 1 PrRoBLEM oF MSSM anD ALLows
FOR BARYOGENESIS VIA NTL (1.E., NON-THERMAL LEPTOGENESIS) IN THE CoNTEXT OF SpLit SUSY Wit m3), = (22 — 60) PeV.

THank You!
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