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The (CB9SYIPLI1D Hiexageon

A Perturbativedy Solid arrows

A [ 10&11D supergravityy Dashetlarrows) ]
A Highestpointof (SUSY) String Theory
BUIT:

A Exhibitsdramaticallly our|liniitations

| (Witten, 1995)

gs->1/gs\‘x |

A SWSYstabilizesthe 10D Minkowski vacua

~ BROKEN(SUYSY ?
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The Q11D Z6@O

A Non-SUSYlosetl& orientifolds

(Seibetrg Witten, 1986)
(Dixon, Htavvey 1 1986)
(Bianchi,/AS74990)

IA==11 $ 3 non-SWSYion-tachyoenicstrings
it 7

IIB—= 0B

1L 11 A SQUEIXSTLE) | overnmmer o oy ooreaas 98
BSB 0'B A €u32)! 600 b (AS,19951997)
gs->1/gs™ A | A [BSBUSH32)] | (sugimato,n99)

A NO SUPERSYMVETRTAGHYQNS (typitallye are still UNABLE toreopeiwithdhem

X+ RECENTLgeometriclinkstto111D (ﬁ)
(Baykara, [Dudasy Mafa,2026)
(Altavista, Anastasi fRaucci/\dnangaydNant22026)

A 10D theoties\WIHHOUIUSURE RSYIVIMETRN ot NOQ TAC Hivgad&:startingopoint
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Non-Taahyoritc1 DO 5y Medels

1. SOE6XSTL6) : ORBIGOLE ofthe HEE) heterotic by (¢1)F-1+F2 |
(Dixon, tianvey11987)

HE Massless Modes : gy, By, 6,0, 1, A + (A, xp )00+ (AlvarezGaumé @GinspargyMoare//afast9p?)

{

Il\/Iassless Modes : g,,.,, B,., ¢, AL120,1)+(1,120), X(LlQS,l)—k(l,le)’ Xgﬁ,le

2. (S)U@2) CORIENTIEOLDIof the itachyaric) OB | wsamsusamn |1 E— &

[ IR 7] B,LLV,C) Cb) a’S? )u,ypo- S

32)(32 4964496
— + | (open) E A I
T7 B,UJ/,V7 B,uu S5 CLC,A

3. US(32) : @RIENTIFOLDIof HiBr(variantoftype |) | (sugimato 1999)

Massless Modes : uvs Buv, ¢ Pur, Al I
‘ : , + (open)
LWY | goldstino
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simplest @ccurtenee i
of generalizeddGS| | v ;1 ¢

528+Xg195)+(1 - Brane SUYSY

Breaking




Brane BB BrBrkakifgsBSB) | o

X+ NO TTACGHYONS

X+ Non-linear SUSH$ goldstine!

(Dudas,Wioutag 22000)
(Pradiisj Riccionj 2001)

NON-LINEAR: REALIZATIONSWALLY limitsfofrlineanenesdcEsDIDADES ? a h 5 9 {
In lower dimension8SBCCAN BE INEMITARItE special Klebottle projections

SUSYNNICEOSED SRECTRUMNNOTENNNORHMN Romer Y

1 4 e

0 KS S NIte/932q98)Qa 0 &

with M. BianghizandaGp E[‘ﬂﬁi?ﬁeeAngalanmﬂ CongdleescyDudas, Leane; 2408202392<|nén) for some recentdevelopments]
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NO S148¥ BaokReatimnonttze/Naaum

—a. Consistencyconditions

A DUALRROL& Vaouum:amplitutdesn String Trheopy

b. [Bagkreactionoon vacuum |

A AT BES Double expansierin powers ofy’ B arg, = ¢”
A VERYODIFEICU bhe canatieasEXRU@Rie dominant termsX AND WEK

1. SO(L6)xSO(LE)TISTRING FRAME] :
1

1 10,/ —2¢ | _ o L oo 1 2
S = T /d TV G{e [ R + 4(09) 5 H3 4trf

| 8. ©'B, USKER) [BTRINGFERAVE] :

Tadpole
potential

1 . 1 1
= 573 /dl%\/—c{e—% — R+ 4(0¢)%] — = HZ — = e P tr F?
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LessonsisomibedvoEnewgyHEFT

1. Gosmalog\R&AbE ChaibintrSealar




V =«: Olintbing & DbeseendingcBgalars

Follow solutionsiBACKOTQ IINKT AN SINGUWINARITY? (budes iazananss2010)
Ag<g.? Both signs of INITIAL speed allowed
a. 6ClinfbikgY @Aty raf &limids, 2hendizsderlsy:
b. G05sS:AJQS Yo Rty (fDaly debcdnbisgzil A 2 y

g<d.: $ LM atiractor (BUTddisappears fgxg.)

(LuechinandMatarrese] 4:935)

IENe’Y(P

t=0.0001

“D — dim stringy canonical” ¢ _
|
Vg ~e 9

VITH“MILDY @apbIfIGNé L v(f) SFBSTie-BIMWRR(QLat WEBAKCCORIRLING!
[INSTABILIITYFOFISOTRE@Mamical ofiginco TCOMRAGTIEICATION?]

(Basile,Wourad AAS? 231 8)
Resonateswvithii{im, Nishimutasand disuchiy2012;Anagnestopoulos pAAzumas dtoyiNishimu ra afdpattoudis 201:8)
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Climbing SSealan asribigger offlatlahon?
2-point function

| CLIVIBING.& SLOROLL? With (supen)critical Exponentise.@. + StarobinskyA> FIXEDNNITIALCGONDITION

V(g) =T e + v(0)

(Dudas HitazawapPatiln AS020/1.3)
(Kitazawa, #5S7201/4)

e.g. v(9) = vl - 6_%“0)A

”[\ }P(l{:) ~ 32V P(k) i

j o ,N*[k2+A2]”

" | ExtendisOhilbisovMukhanoutilt: by D

= (0.351 £0.114) x 10 ° Mpc_ll
Ainﬂ ~ 1012eN‘6° GeV
430 degrees extended mask

(Gruppuso \MandolesiyNatolifiKitazawa sA8)12015)
(+ Lattanzi 2017)

0.0F ‘ Nt
00000 00002 00004 00006 0.0008

AMpc]

|
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(Meo, AS 22025)
(Meo, 2026)

Climbing SSealan asribigger offlatlahon?
3-point function

0
U dn £ () |G (k1) Galka,m) G (haym) — .| [0 o) + [~ WipJus(n) = 0

— o0

A 2-point: SENSITIVE TOBEHAVIOR CLOB B TD
A 3-point: SENSITIVETQIALLR EARKIER ki BT ORTMALSSINGUEARITY 27

G: firom v, whichssalve shitheMukhaneSasakiegquation

NEBED: StringhEheory: assiegulatorioftinitiah Singularity;r BIOTVHQWRTWIHAT W ?
A INITIALSSINGUIEARI BYh B dedltSvitliRy S “dmitothBdhipKthe Os&(BAWNGE (casperin venezianaaess) H

X+ GisSSINGUIRAR atdhe AIVRNING\ROINETI NRISTIINCTISIGNATURE !

E 7 > ‘ \j'ﬂ'
: B I
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Climbing Ssealauasrigiggey offlatlaten? | .., ..
3-point function —

ing- h W
dn f(n) {Gl(klv n) Ga(ka,n) Gs(ks,n) — C.C.i| String-smoothed W

Climbing Scalar W W T UO

5 = 2 2v j
5 n/ oo ey = 0 A (%) +1]  (cwemew) — " | y o
| fne(k) = fep(k) + fi(k) ik

1) fop(from WHOQIEEDYNANKC SO mmmpeﬁﬁod%ﬁﬁmﬂrequenoydmmrmm)he -1/D)

= VA G hv/\\/\
2) f,(from Tummmmﬂemmw +000Otimés)!

Remmmlﬁsmzemﬂmm Pmmmmmmmm eraz&«ﬂyﬁﬁéc(ﬂemyalmmmmmdq{ bM/D)

AL AP S
12 14 16 '|II3 208
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LessonsisomibedvoEnewgyHEFT

2. DuttasMourad Vaausf&dsenernaltzaiions




9D Dutladviourad Vaaua R

1

S = 12 fdl%\/—G{e—% [— R + 4(09)*] — 1 Hi: — — e Ptr Fi
2 k2, 12 4

oD solutions A T: DRIVE Sompaciification (KK GIRCLAE INTERWAL) O _,\
[ HEREdobsp(32) and U(32) arientifold$ | N

WMBWWIEMI@NQ I\hﬁ’ﬁm& FlNIlTEElength ~—
X+ FINITESD Planckmassé& gaugecoupling 5
A Atends g (0,%) & curvature diverges

A ASYMRTOTIC Rasnerlike (FREE!)
u—0 :ds® ~ (MOS)% de? + de? | e? ~ (Mof)%
w— 00 1 ds® ~ [ (& — O)]F dz® + d€%, @ ~ [uo (£ —&)] 7

A BEXTENSIQN Ve = Tex? 5V = Tel? [neededfor SO (6)xST16)]

IS

A Largevaluesof Curvature& g, : INEVITABLIR these NONSUStompagtifications?
A STABILITY

10
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| DudasMeurad Veaus: sSiabitity | |

| (BasiteiMautad /45,2098)

X+ DudasMourad: $ STRONG.COUREING®ENDT BUALSTABLEWACUUM !

|A SETWP sSealae perturbations: Ids2 = 20 [(1+A) dx" dx, + (1 -TA) dZ2L7

A"+ A (249’ 2

¢I

X+ Sahrbtingedike form:

BUT BountagyGConditions !
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DudasMourad Vaaus: SSTBBHEY §/11 | | mowe s

A (SINGULAR) potentials CLOSELY APPROXIMATED by Legendrd ones
A EXACT eigenvalue equations Vi = (
A VERTICAL ADJUSTMENTS: compare with exact zero modes

Tensorvtaties =)0

UNIQUB.c.
[up to vertical adjustment]
(massive scalar!)

Contour lines
of fixed tachyon mass

(p.0)

iton !) A. Sagnottt Corfu September 2026 12
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