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SponTanEoUs SUSY BREAKING IN SUGRA

Super-Hicas MecHANISM

o WitHIN GLoBAL SuPersYMMETRY (SUSY), THE ScALAR POTENTIAL OF A GAUGE-SINGLET FIELD Z Is PosiTivE SEMI-DEFINITE,
Vsusy = [Fz> With Fz = d,W
WHEerRe W = W(Z) 1s AN HoLomoRpHIC FuncTioN NAMED SuperPOTENTIAL. SPoNTANEOUS SUSY BReAkING OCCURS WHEN
(Fz) 20~ (Vsusy)'/* > 0 were Vsusy!/* = (F2)12 > 1 TeV > Acc = 1 meV 12

WHicH Is PHenoMeENoLoGICALLY UNACCEPTABLE. IT i1 AccoMPaNIED WiTH THE PRESENCE OF A MassLEss FERMION NAMED GoLDsTINO.
o IN ConTrasT, WITHIN LocAL-SUSY — 1.e. SuperaravITY (SUGRA) — THE F-TERM ScALAR POTENTIAL Is GIVEN BY

Vsucra = ¢ (GZZ* GzGz+ — 3) WHERE G := K + In|W|? 1s THE KAHLER -InvARIANT FuncTion (WE Use mp = 1).

K = K(Z,Z*) tHE KiHLER PoTENTIAL. ALSO Gzz+ = Kzz+ = 8707+ K 1s THE KinLer MeThic anp KZ2° = K.

o SUSY s Broken AcaiN WHEN (FZ) # 0 Where FZ = e5/2K%2" G ,» WHicH May Occur Wit (Vsucra) = 0.
THis EFFecT 1s Accompanien WitH THE ABsorpTION OF THE GoLbsTiNo By THE GRraviTino, G, WHIcH Acauires Mass:

mapn = (€91 = (KPW) = Gz FAF”" = Vsugra)'?/ V3 :“Supen-Hicas” MecHanism.
Minkowski Vacua IN No-scaLe SUGRA

o WitHiN No-ScaLe! SUGRA, SUSY Is Broken WitH NATURALLY Vsugra = O ALong A FLaT DIRECTION.
e To Systemarize THE MopeL ConstrucTioN, WE Use As INPuT K AND DeTERMINE W S0 As Vsygra = 0. NAMELY,

Vsuora = €% (G G2Gye —3) = & (g3 10,W + WKz* - 3|WP), Weere g3 = K5, = K72

o IF WE AssuMe THat THE DirecTion Z = Z* 1s StasLE, WE ARE ABLE To SoLve THE EauaTion Vsygra = 0 WR.T W = Wy(2) LLE.,

aw,
g5 (Wo + WOKZ)2 =3W2 = dZM(/) =+\Bgx —K; = W&=mexp (i f dZ~\Bgx - f dZKZ) With’ = d/dZ.
0

1 E. Cremmer, S. Ferrara, C. Kounnas and D.V. Nanopoulos (1983).
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SyNErGY BETWEEN W AND K
e E.G., IF we SeLecT

CoNCLUSIONS

® K =-3In(T +T") We OsTain THE TrapiTioNAL Form W

= m N THE No-Scale SUGRA But Auso Wi = 8mT? ;

2

® K =|ZP, tHeN Wi = me* V3Z2-2°12_ Tyererore We can OBTaN A No-Scate Mopew Even Witk FLat! GEOMETRY

© THE MopELs cAN BE EXTENDED To SupPoRT DE SITTER (dS) VAcUA. IN THIS CaSE (Vsugra) May Account For THE DARk ENERGY
(DE). No ExternAL MEcHANISM For Vacuum UPLIFTING Is REQUIRED.

o Ir we Consiper THE FoLLowiNG LINEAR COMBINATION? OF Wi

VA =Qape =1

Wa = Wi = CaW; whoH YiEos Vy = X (g,;l (Wi + Wakz)' - 3W,{) = 12eKCAWS W, = 12m2Cy.
07120

e V May BE IDENTIFIED WiTH THE PResent DE Energy DensiTy By FineLy Tuning C As FoLLows

— Cp=10""% rorm ~107°

_ v _ oy -
Vsucra = Vsugra = Vsura =0

© PossiBLE SHORTCOMING: ALTHOUGH QUITE APPEALING, NO-ScALE SUGRA YieLps A CoMpLETELY FLAT Vsugra, |-E
AND So m3;, & SoFt SUSY-BRreakiNG TERMs REMAIN UNDETERMINED AND A MassLEss MoDE ARISES IN THE SPECTRUM.
e To Cure THAT, we May INcLUDE IN K A StagiLizatioN (HicHEr OrbER) TERM

—IPZE Wit Z, = Z+Z* - V2

WHicH SELECTS THE VACUUM ((2), (Z)) = (v, 0) FRoM THE FLAT DIRECTION. IT ALSO PROVIDES THE REAL COMPONENT OF SGOLDSTINO WITH
2. Eliis et al. (2018, 2019); C. Pallis (2023).

C. PaLLIS

Mass — Its PResence IN NATURAL AcCORDING T0 'T HoOFT ARGUMENT SINCE THE SYMMETRY OF THE MODEL Is ENHANCED FOR kK — 0.
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No-ScaLE SUGRA RETROFITTED
:
Uni-MobuLar No-ScaLE MobEeLs

CONCLUSIONS

:
:
© AppLYING THE METHOD ABOVE SEVERAL NO-SCALE MoDELS CAN BE ACHIEVED VARYING THE KAHLER GEOMETRY®.
CaraLocue oF SoMe UNI-MobuLar No-Scate SUGRA MobELs
| | K | Wi /m | Wa/m | KAHLER GEOMETRY |
1| =NIn (T +T" + szf,‘/N), (2T)"*, WHERE (2T)" C;, WHERE SU(1,1)/U(1)
T,=T+T" - \2v ny = (N + V3N)/2® Cr=1- CA(2T)“/37" HaLF-PLANE COORDINATES
2 —Nln(l—lle +I2Z}N), vV uE | Where v_u_C;_, WHERE SU(1,1H)/U(1)
Zy=Z+Z — \2v v_ = 1-7%/N C_=1-Cru? Poincaré Disc
u_ = ¢ \3Natnh(Z/N) atnh := arctanh COORDINATES
3| +NIn (1+|Z|2 - I2Z}IN), 0y ut!, Wrere 041+ C;, , WHERE SUQ)/U(1)
Z, As ABOVE vy = 1+7%/N Cyp = 1-Cprui? CoMmpaCT
= ¢ V3Nam@/N) atn = arctan GEOMETRY
4 1Z? - k*Z¢, wf*!, WHERE wfCy, WHere U(l)
Z, As ABOVE w=e? o f=eV2 C;=1- Cpf? FLaT GEOMETRY
: For N = 3 we OBTAIN 11, = 3 AND nn_ = 0 AND s0, THE WELL-KNowN No-ScaLe MopeLs HAVE THE INGREDIENTS?
K =-3In(T +T") a0 Wy = 8mT>Cy where Cy = 1 — CA(2T)7°
o SimiLar MobeLs Can B ConsTRUCTED For More Than One MobuLus Wit Mixep GEOMETRIES? .
3C, Pallis (2023),'4 J.R. Ellis, C. Kounnas and D.V. Nanopoulos (1984); J. Ellis et al. (2018, 2019). o = = = =
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No-ScaLk SUGRA RETROFITTED

STABILITY OF THE VACUUM

o For THe No-ScaLe MopeL WiTH FLaT GEOMETRY IF WE
DECOMPOSE Z As Z = (2 + iZ)/ V2, WE SEE THAT THE
SUSY-Breaking dS Vacuum Lies At
’ @) =v AND (Z) =0 witH (V) = 12Cam?
o The (DiMensioNLEss) SUGRA Portentia 102 Ve /m?m}
Is PLottep As A Function OF z AND Z For
THe FoLLowiNg INPUTS

m/mp Cp/1072 k v/mp
5.10713 14 0.3 1
my ms m3) (N GeV)
612 340 170

15
© To CHeck THE STaABILITY OF THE VacuuM, WE DerivE THE Mass SpecTrum. WE Neeb k # 0 & N > 3 For HypersoLic GEOMETRY.

ParticLe Mass SPecTRUM AT THE VACUUM

Mass OF SgoLpsTINO m3) REesTRICTION
Case ReAL | IMAGINARY
1 24kv32my 201 =3/N)" Pmyn | m( V2v) V3NI2 N>3
2 12k_Y*"m3pn | 2(1 =3/N)"?ms)p m(u_) N>3
3 12k, Y Pm3pn | 201+ 3/N)2ms)n mug) -
4 12kms > 2m3) me V32V - = =
C. PaLuis
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INFLECTION PoINT FROM NO-ScaLe SUGRA
:

CONCLUSIONS

Comsining DE WitH AN INFLECTION PoINT

o WE AspIRE TO IDENTIFY z (REAL COMPONENT OF THE SGOLDSTINO) WiTH THE INFLATON. CHECKING SEVERAL PossiBiLITIES WE Founp
Out THat THis Aim Can Be AccompLISHED FOR A MobEeL® SiMiLAR To Case 1, For T = 1/2 + Z/2. |.E.,
K=-NInQ wth Q=1-(Z+Z)/2+k*Z} mp Z,=Z+27Z" -2v,
o K EnJovs A SyMmETRY RELATED T0 A Subset oF U(1, 1) WitHout To DerINE SPEciFic KAHLER MAaNiFoLD .
RepeaTiNg Our Procebure WHicH YieLps dS Vacua WiTHIN No-Scate SUGRA, we FIND THAT K MAY BE ASSOCIATED WITH
Wa = mw"™ C,, witH ny = (N + @)/2, w=QUZ=Z"k=0=1-Z an C, =1 —C,\af‘/W
WHERE m 1s AN ARBITRARY Mass ScaLE WHICH Is CoNsTRAINED To VALUEs 107 FRom THE NORMALIZATION OF A, — SEE BELOW.
© THE EXPONENTS 72, IN W MAY, IN PriNciPLE, AcauiRe ANY ReAL VALUE, IF WE Consiber W As AN EFFECTIVE SUPERPOTENTIAL.
o WHEN N/3 > 1 1s A PerRFeCT SauUARE, INTEGER 7. VALUES May ARise Too. E.G.,
o THE ResuLing SUGRA PoTeNTIAL IS

For N = 12,27 anp 48 WE OBTaN (n_,n4) = (3,9), (9, 18) anp (18, 30).

)
Va = m QY (U/20f = 3ICSP). where U = J—N

o ((v3ct + VNCZ) @+ 2 VNC Q z0)
o THE CanoNicaL NormaLizeD ComponenTs OF THe CoMpLEX ScALAR FIELD Z = ze'? ARE

2

@ Qe
Q2 Q
5. Palis, PLB (2023).

8. Pallis, EPJC (2022).

dz —
d—z = \2Kzz+ =J AND 6 = Jz6, WHERE J = VZN(
z

C. PaLuis

1/2
] WITH Q7 = —1/2 + 4k*Z3 aND Q7+ = 12k272.
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INFLECTION PoINT FROM NO-ScaLe SUGRA

Vacuum STABILITY & PARTICLE SPECTRUM

o THE SUSY-BReakiNg VAacuum is

(@) =v AND (B) = 0 WiITH (V) = 12Cpm?

e FOR z = 79 > v AN INFLECTION PoINT ARISES LETTING

OpeN THE PossiBILITY OF AN INFLATIONARY STAGE.

o We Srow 102V, /m*m? As A Function OF z AN 6 For

FoLLowing INPUTS

m/mp Cp /107108 k/0.1 v/mp
5.6-1077 2.5 4.0167291 0.5
N ny n-
12 9 3

e THE dS Vacuum Lies AT ({z), 0) = (0.5,0) WHEREAS THE

INFLECTION POINT IS LOCATED AT (29,6) =~ (0.71,0).

© THE Vacuum ABovE Is STaBLE AGAINST FLucTuaTions OF THE VARIous ExcitatioNs FOR N > 3 WHicH ASSURES mg > 0.

INDEED, WE FIND

m = 48m3nkN"2(w)>2 D mg = 2mspy (1 = B/N)Y2 with m3jn = m(w) VM2 For N > 3.
ParricLe Mass Spectrum IN EeV(1 EeV = 10° GeV)
m/EeV || m./EeV | mg/EeV | ms/EeV
1344 319 281 162
= = E =

C. PaLuis
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SorT-SUSY BREAKING TERMS

OBsEeRVABLE AND HIDDEN SECTORS

o THE SUSY BRreakiNg Occurrep At THE Vacuum CaN BE TransmitTep To THE VisiBLE WoRLD IF WE SPECIFY A Low ENERGY
Rererence MopeL. WE Apboprt MSSM (1.e. MinimaL SUSY Stanparp MobeL).
© THE ToTaL SUPERPOTENTIAL, W, AND KAHLER POTENTIAL K5 INCLUDE Two CONTRIBUTIONS

Wao = WA(Z) + Wuisswi (@0) a0 Kino = K(Z) + Zal@al’ 0 Kano = K(Z) + Noln (1 + Zl@al’/No)

WHEeRe No May RemaIN UNSPECIFIED.
e Wyssm Has THE WELL-Known Form WRITTEN IN SHoRT As

Wussm = hopy @ @p®,, /6 + uH, Hy, With @, = Q,L,d,u,e,Hy AND H,,
AND NON-VANISHING /'S hap, = hp,hy AND hp FOR (a,8,y) = (Q, Hy,d ), (Q, H,, u®) AND (L, Hy, €°).
e ExpaNDING THE ToTaL Vsygra FOR Low VaLues oF @, WE ARRive AT THE Low ENeray PotenTiaL WHicH Can BE WRITTEN As

_ 1 — ~ B}
Vssp = m2|@ > + (gAh,lﬁycbn%oy + BiH, Hy + h.c‘) WTH (apy 1) = (@) ™ (hagy. 1),

WHERE THE SoFtr SUSY-BREAKING PARAMETERS ARE FOUND TO BE’
m= ms2, |A| = anzK B mmyz AND |B| = (FzﬁzK —m3/2> = (1 + m)mg/z
. ® For THE GauaiNos oF MSSM we Mar SeLecT THE Gauee-KiNeTic Function As
fa = A4,Z WHicH ResuLts 10 FoLLowing Masses  |M,| = \/S/_N/la(w)/vmyz
witH FRee 4, aND a = 1,2, 3 Runs Over THe Factors OF THeE Gauge Group oF MSSM, U(1)y, SU(2)., ano SU(3)..
ParticLe Mass Spectrum IN EeV(1 EeV = 10° GeV)

m/EeV | 7i/EeV || m/EeV | |Al/EeV | |BI/EeV | |M.|/EeV
1344 81 162 1024 1200 81.1

7A. Brignole, L.E. Ibafiez and C. Mufioz (1997). o = =
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SorT-SUSY BREAKING TERMS

ConsTRAINTS oN HigH-ScaLe SUSY

High-scale SUSY

160 —— 0T T T T T T T T

50

a4 Stop mixing: M, = 126 GeV (dashed)

I Upper: maximal My = 124 GeV (dotted)
o tap=1 Lower: minimal ] 010l M, = 173.1 Gev/ ]
as(My) = 01184
Aar =4V/h

Higgs massin GeV'
Higgs quartic coupling A(x)
o
R

05 L L L i
L 102 10° 10° 10° 10 102 10 10 10%® 102

~0.

11020 - L L L
100 100 10° 100 102 10%

Degenerate SUSY scalein GeV
© ScenARrios WITH LARGE SUSY Mass ScaLe m, AutHoueH Not Directiy AccessiBLe At THe LHC, can Be Prosep Via THE

Measurep VALUE oF THE Hices Boson Mass. IN THE ConTexT oF HigH-ScaLe SUSY, TakiNGg INTO ACCOUNT THE 10~ VARIATION OF
m; = (173.34 £ 0.76) GeV, a3(Mz) = 0.1184 + 0.0007, anp my = (125.15 + 0.25) GeV.

The FoLLowine 772 Limits Can B Imposen®: 3 - 10° < m/GeV < 3 - 10!,

FOR DEGENERATE SPARTICLE SPECTRUM, 711/3 < u < 3m, 1 < tan8 < 50 AND VARYING THE 7} » MIXING.

6
we 108 RGE scale 1 or hvev in Gev

o Our MobEL Prerers 3 < m/EeV < 300 Anp So Low tan3 VaLues AND MiNimAL Stop MixING.

o THE SmaBiLITY OF Te ELecTRoweak Vacuum Up To THE mp Is AuTomaTicALLY AsSURED WITHIN THis FRAMEWORKS .

SG.E Giudice and A. Strumia (2014),'8 G. Degrassi et al. (2012) o = = E
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INFLECTION-POINT INFLATION (IPT)

LocaALizaTioN oF THE INFLECTION PoINT

o THE INFLATIONARY PoTeNTIAL Vi = Vi(z) 1s OBTAINED FROM VA (Z) SETTING Z = ze® With 6 = 0 aND Cp = 0. |.E.,

V2N
Vi = mQ Vo™ (/20 = 3) wimn U = o (V3+ VN)Q+2VNQzw), w=1-z a0 Qz = 24k%(z - v)* = 1/2.

e To LocaLize THe Posimion OF THE InNFLECTION Point, WE IMPose THe CoNDITIONS
Vi(2)=V{"(z) =0 FoR v <z <1, WHERE :=d/dz.
o For EvERY SELECTED v AND N AND INDEPENDENTLY FROM 1 AND Cp THESE CONDITIONS YIELD INFLECTION POINT (Ko, 20) -
e E.a., FORN =12 & v = 0.5 WE FiNp (ko, z0) = (0.40166971,0.707433).
No INFLECTION PoINT ExisTs FOR k = 0.2 AND k = 0.6.
e E.a., ForR N = 4,10 anp 30 (DasHep, SoLip Anp Dot-DasHep LINE RespecTiveLy) WE SHow THE INFLECTION POINTS (2o, ko)-
ALoNG EACH LINE WE SHow THE VARIATION OF V IN GREY.
e THEREFORE, THE PRESENCE OF INFLECTION POINT Is A Systemaric Feature OF THE MODEL.

18f;
16
a2 o 12F
S i
2 S
-
° sk
£
=
>

z,/10.1m,
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INFLECTION-POINT INFLATION (IPT)
:
APPROACHING THE INFLATIONARY DYNAMICS

CONCLUSIONS

© DuE To THE CompLicATE Form oF Vj, we LiMiT OURSELVES IN ExPANDING NUMERICALLY OF V| AND J ABOUT Z = 2o,

Vi = vo + 016z + 0207 + v362° AND J = Jo, WHERE 6z = z — 20, 0o = Vi(z0) AND Jo = J(20)

:
EXPANSION PARAMETERS
vo/(mmp)? | vy /Gmmp)® | vy/Gmmp)* | v3/Gmmp)* | Jo
39-1073 1.5-107° -2.1-107° 22 54
® SiNce v1 = V[ (z0) & v2 = V["(20)/2 < vo, v3 WE NEGLECT TERMS WiTH vl,v2 AND U102
o THE SLow-RoLL ParAMETERS READ € = (

( Viz )2  v1+ 62(202 + 36203)
V2V
o THe ReaLization OF IPI Is Deuimitep By THe Conbition
{e@.,Im@N < 1,

= iz 2(vy + 36z03)
V2Jouo Vi Jivo
max{e(@), n@)|} < 1, WHicH 1s SATURATED FOR 6z = 6z FOUND As FoLows 17 (6z¢) =1 = 6z = —(J2vy + 2v2)/6v3 < 0
GIVEN THAT J20o >> vy, WE EXPECT 82¢ < 0 OR z¢ < Z4.
© THE NumBER oF E-FoLbiNGs N, THAT THE ScALE k, = 0.05/Mpc Experiences During IPI
V3 +3
N, = I f f fo WHERE py 2111 2 anp fn(2) = arctan b2 0%
Viz Jgvo V3vivs
ALsO 74 [Zx] 18 THE VALUE OF 7 [Z] WHEN k, CRosses THE INFLATIONARY HORIZON AND fivx = fn(0zx) AND fr = fi(Sz¢)
SOLVING IT W.R.T 6z, WE OBTAIN
senm 2 [P [ BN
31)3 31)3
C. PaLLIS

+ <0.
7 fo)
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PosT-INFLATIONARY EvoLuTion

INFLATON DEcAY — REHEATING
o SooN AFTer THE END OF IPI, THE (CANONICALLY NORMALIZED) SGOLDSTINO

gz:(l)&z WITH 8z =7z—V AND (J) = ﬂ&

SetTLES INTO A PHase OF Dampep OsciLLAtions ABouNd THE MiNiMum REeREATING THE UNIVERSE AT A TEMPERATURE
T = (72/5%%g.) " T2ml/? where g, = 106.75 o T's, = T35 + Ty + T

THe TotaL Decay Wipth, T's ., oF 52 With The INoiviouaL Decar Winhs Are Founp To Be

@ Nmd - m N@Em,

96mm>m?, ’

T3 Tp. Tj) = .
@ Lo T) 16Nzvmp " 167m3

THey Express DECAY oF &z INTo GRaviTINOs, Pseuno-SaoLpsTiNos AND HigasiNos VIA THE 1 TERM RESPECTIVELY. THANKS TO THE
APPEARANGE OF N IN I';, T Is RATHER ENHANCED FoR LARGE N'’s.
© THANKS TO THE HiGH 1, AND i VALUES, No MobuLi ProBLEM ARISES IN THIS CONTEXT SINGE T, ~ 1 PeV >> 1 MeV.

INFLATIONARY REQUIREMENTS

o A SuccessFuL INFLATIONARY SCENARIO IN PrinciPLE REQUIRES THAT

® THe NUMBER OF E-FOLDINGS, N, THAT THE SCALE k, = 0.05/Mpc UNDERWENT DuURING P HAs To BE SUFFICIENT TO RESOLVE
THE HorizoN AND FLATNESS PRoBLEMS OF STANDARD Bia Bana;

® THe AmpLiTupe A oF THE Power SpecTruM OF THE CURVATURE PERTURBATIONS IS To BE CoNsISTENT WiTH Planck DATa.
1/6 ~
IN ToTAL, WE IMPOSE N, =~ 61 + In (rrngrzh) AND Ag ~2.1052- 10 o

o THe ComBINED BIcer2/Keck Array AND Planck ResuLts ReEQuiRe FOR THE SPECTRAL INDEX 71, ITs RUNNING, @5, AND THE
Tensor-To-ScaLar RaTo r, |.E., ng = 0.9658 + 0.008, a5 = —0.0066 + 0.014 anp r <-0.068 <AT 95%cC.L. =

C. PaLLis HiGH-ScALE SUSY FrROM INFLECTION-POINT SGOLDSTINO INFLATION 12/16
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PosT-INFLATIONARY EvoLuTion

INFLATIONARY OBSERVABLES
e THE NormaLizaTioN oF A ProviDes A VALUE oF m, |.E.
1 Vi@)? 2 V3,
TRRVIG)  Jw)
e For THe RemAINING INFLATIONARY OBservasLEs, WE OBTAIN
ng=1-66 + 2, =1+4pytan(pyNy + fur), r =166, = 80} cos™ (pyNy + fur) /1303,

cos? (pyNy + fur) ~2.1-10° = m~10"mp or 100 EeV.

= 2(403 = (ns = 1?) /3 = 26, = ~4py cos2 (py Ny + fir), WiTH € = VizViz/ V7
AND THE VARIABLES WITH SUBSCRIPT % ARE EVALUATED AT 7 = Zz,.

SamPLE VALUES OF INFLATIONARY PARAMETERS FOR N = 12,v = 0.5 AND m = 5.6 - 1077

ko/0.1 20/0.1mp | 6k/107 624 /107 mp
4.0166971 7.07433 | 3.20232 —1.5{-1.1}
Vi*/Eev | Hy/BeV 52¢/102mp Mot/ Hix
4.6-10° 49.5 ~1.16 {~0.87} 5.1
ng /1078 —as/1073 105412 Ny
0.966{0.97} | 4.8{3.9) | 33{3.2} | 4.59{4.27} | 46.5{45}

o THe ResuLts OF Our SEMIANALYTIC APPROACH — DISPLAYED IN CuRLY BRACKETS — ARE QUITE CLOSE TO THE NUMERICAL ONES.
e THE SemicLassicaL ApproxiMATION, Usep IN Our ANALysis, Is PERFECTLY VALID SINCE Vllf < mp.

e THE 6 = () Direction |s WELL StasiLizep Anp Does Not ContriBuTE To THE CurvATURE PERTURBATION, SINCE FOR THE RELEVANT
ErrecTIVE MaAss mg WE FIND m2; > 0 FOR N > 3 AND migr. /H. > 1 where Hy = (V1/3)!/2.

o THE ONE-LooP RApIATIVE CORRECTIONS AVII TO Vi INDUCED BY 111 Ler INTacT OUR INFLATIONARY OUTPUTS.
C. PaLLis HiGH-ScALE SUSY FrROM INFLECTION-POINT SGOLDSTINO INFLATION 13/16
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ParameTer Space OF THE MobeL
o THe Free PARAMETERS OF THE MODEL ARE m, N, v, 6k = k — ko AND 62« = Z4 — 20 — RECALL (Ko, Z0) IS THE INFLECTION POINT.

o For ANy SeLecTep N AND v, We CoMPUTE (ko, Z9). THEN ENFORCING THE N, AND A RequiReMeNTs WE RESTRICT 6k AND m
WHEREAS THE 1y BounDs DETERMINES 0z, E.G., INCREASING 6k DECREASES N,
© THE MobELs PREDICTIONS REGARD a5 AND 7.

1. ALLowep Contours FixinG 725 To Its CENTRAL VALUE & VARYING V FOR SELECTED N’s

T
18F 100k 08 vvalues
16F ;
14 L(Ilj
@ 12F
[=] o
I
< 10f 2
x g 10F E
=
6F
4F £
2F ! n )
bt S R Do D e
04 06 08 10 12 14 16 18 20 22 24 26 28 30 D206 08 10 12 14 16 18 20 22 24 26 28 30
-4 -4
-0z /10"m -0z /10'm
* P % P

e As N & v INCREASE THE TuNING W.R.T 6k REDUCES.
e For N = 10 we Fino THe FoLLowing Ranges OF PARAMETERS

0.01 v <0815 15<m/10EeV < 1470 aND (man, m;,mg) = (150,300,250) EeV

WHEREAS THE INFLATIONARY PREDICTIONS ARE g ~ —3 - 107> aND r=~5-10" Fom Ty, 2/1.75 PeV ano- N, ~46.5
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2. Arowep Reaion Fixing v = 0.5 & VARYING 1 AND N

6
5
3
% S a
9 S)
Z
> 3
s g
2
p IS
Er 1
. . . .

12 14 16 18 20 bt
-d2,110'm, m (10° EeV)

© THE VARIATION OF N 1s SHOWN ALoNG EAcH LINE.

e THE ALLowep RealoN s Bounbep By ng Bounps, N > 3 anp 2 < 300 EeV. INCREASING |07, |, DECREASES g WiTH FixeD Sk.
e FixiNg ng ~ 0.966, we OBTaIN THE GRAY SoLib LiNE, ALong WHICH WE OBTAIN

/2 m;

0EV<30 235 {o0 ey S 4 ""°89<1OEV<

© THE REQUIRED N, =~ (45.5 — 46.7) CorRrESPONDS TO Ty, = (4 — 20) PeV anp w = 0.
© THE OBTAINED @ ~ —(3.1 — 3.2) - 1073 MignT Be DetectasLe IN Future'®

m
35 TEev <55600, 89 < 59.

o THE NEepeD Tuning THougH Is MiLber THan Trar Neepep WiTHIN THE ConvenTionaL MSSM [P

10, B, Murioz et al. (2017); 11 R Allahverdi, K. Enqvist, J. Garcia-Bellido and A. Mazumdar (2017); J.C. Bueno Sanchez, K. Dimopoulos and D.H. Lyth (2006).
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SummARY

o WEe Proroseb A SUGRA MobeL WitH JusT ONE SINGLET CHIRAL SUPERFIELD THAT MANAGES TO OFFER AT ONCE:
® Tiny CosmoLoaicaL ConsTanT IN THE Low-ENeErGY Vacuum AT THE CosT OF A FINE TUNED PARAMETER;
® INFLECTION-POINT INFLATION RESULTING To AN ADJUSTABLE 715, A SMALL 7 AND A SIZABLE arg ~ —1073;

® SponTtaneous SUSY BreakinG AT THE ScaLe 1 ~ 100 EeV, WHicH Is ConsisTent WitH THE Hiaas Boson Mass MEASURED
AT LHC witHIN HigH-ScaLe SUSY.

PERSPECTIVES
o It WouLb BE INTERESTING To INVESTIGATE:

® THE GENERATION OF PRIMORDIAL BLack HoLes WHicH Is CurrentLy Unper Deeate'? DuriNG aN ULTRA SLow-RoLL PHase'®.
Here WE Dip Not Abbress THE QuEsTION OF How z REACHES z. SINCE z4 < 79, WE AssuMep THAT THE Stow-RoLL
ArproxiMaTION OFFeRs A REeLiaBLE DescripTion OF IPI. This i1s TRUE IF z Lies INmiALLY NEAR zg WiTH A SMmALL ENougH
KINETIC ENERGY DENSITY.

® THe CANDIDACY OF INTERMEDIATE-SCALE LigHTEST NEUTRALINO WiTH MAss M| ~ EeV IN THE INTERVAL Ty, < M| < Thax As A
CoLb Dark MATTER CANDIDATE ADAPTING THE ProbucTION MEcHANISM OF WIMPZILLAS™.

® WHEeTHER THE MopEL GAN BE RECONGILED WiTH THE STRING SwampLAND'® AFTER INGLUDING ONE MORE SUPERFIELD'®

THank You!

12, Kristiano and J. Yokoyama (2022); cf. A. Riotto (2023) — See also talk of Prof. S. Ketov.

3¢, Germani and T Prokopec (2017); J. Garcia-Bellido and E. Ruiz Morales (2016); K. Dimopoulos (2017).

14 DJH. Chung, E.W. Kolb and A. Riotto (1998).

156, Vafa (2005); 16 1m. Rasulian, M. Torabian and L. Velasco-Sevilla (2021). o = =
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