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Cobordism

M, M,

Q]gG = {compact, closed, k — dim . backgrounds}/ ~

Compactify down to D=d-k dimensions:

EFT, Domain Wall EFT,
(d — k— 1) — dimensional



Cobordism Conjecture

[McNamara, Vafa ’19]

Q,i # 0 < (d — k— 1)-dim. global symmetry
with charges labelled by [M] € Q]gG

But: No global symmetries in quantum gravity — Cobordism Conjecture
e.g. [ Banks, Seiberg '10] [McNamara, Vafa ’19]
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[McNamara, Vafa ’19]

Q,i + 0 < (d — k — 1)-dim. global symmetry
with charges labelled by [M] € ngG

But: No global symmetries in quantum gravity — Cobordism Conjecture
e.g. [ Banks, Seiberg '10] [McNamara, Vafa ’19]

In D=d-k dimensions:

» v

EF Tl DW EF T2 Nothing




Cobordism Conjecture Consequences
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Breaking Gauging
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Cobordism Conjecture Consequences

Qgé#o

Breaking Gauging

QOG _, QOGHiefects — () 0= [M] € Q2 %0

See talks
by Blumenhagen and KneiB3l!

—

Possibly new defects

detected!
[McNamara, Vafa ’19], [Montero, Vafa '20]

0#[M]e Q;QT? M]=0= Q;Q\é+defects



Tadpoles & Dynamical Cobordism

[Sugimoto ’'99]
[Antoniadis, Dudas, Sagnotti ’99]

[Angelantonj ’99]
V(cb)A

recently : [RaUéci '22]
Dynamical tadpoles - No vacuum, running solutions
Naturally occurring in supersymmetry-breaking potentials
\ Example: Sugimoto Model [Sugimoto *99]

, . . fiation
N Solution with dynamical compactificatio o[D%gas, Viourad ‘00
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Tadpoles & Dynamical Cobordism

[Sugimoto ’'99]
[Antoniadis, Dudas, Sagnotti ’99]
[Angelantonj ’99]

V(q/))A recently : [RaUéci '22]
Dynamical tadpoles - No vacuum, running solutions
Naturally occurring in supersymmetry-breaking potentials
\ Example: Sugimoto Model [Sugimoto *99]
« NG Solution with dynamical compactification to 9d
[Dudas, Mourad ’00]
>
¢
Reinterpretation in Cobordism Terms [ Buratti, Delgado, Uranga "21]

[ Buratti, Calderon-Infante, Delgado, Uranga ’21]
[ Angius, Calderon-Infante, Delgado, Huertas, Uranga ’22]

Solution extends in finite spacetime distance A, with A ~ 5"
Mechanism: “apparent singularity” = cobordism defect. " Tadpole strength
For field distance D — oo at singularity: Wall of Nothing/End-of-the-world brane

: . . _1
Cobordism distance conjecture: A ~ ¢7 2%, | % | ~



Tadpoles & Dynamical Cobordism

Reinterpretation in Cobordism Terms [ Buratti, Delgado, Uranga "21]
[ Buratti, Calderon-Infante, Delgado, Uranga ’21]

[ Angius, Calderon-Infante, Delgado, Huertas, Uranga ’22]
Solution extends in finite spacetime distance A, with A ~ 5"

Mechanism: “apparent singularity” = cobordism defect. " Tadpole strength
For field distance D — oo at singularity: Wall of Nothing/End-of-the-world brane

: . . _1
Cobordism distance conjecture: A ~ ¢72%°, | R | ~ P



O-dimensional Domain Wall

Goal: Backreaction of gauge neutral, non-supersymmetric 9-dimensional object w/

brane-like dilaton coupling Bl N Font *00]
umennagen, Fon

Physical realisation: non-BPS D8-brane, non-SUSY stack of 16 X D8 + O8™

Action: § = 22, J'dloxv <% — —(0(13)2> [dlo\/jge%¢5(£).

transverse
direction
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o =A@ + U®y) B = B(r) + V(y) D = y(r)+w(y)



O-dimensional Domain Wall

Goal: Backreaction of gauge neutral, non-supersymmetric 9-dimensional object w/

brane-like dilaton coupling Bl N Font *00]
umennagen, Fon

Physical realisation: non-BPS D8-brane, non-SUSY stack of 16 X D8 + O8™

Action: 21<10 Jdloxv <% — —(0(13)2> [dlo\/jge%¢5(£) .

transverse
direction

Solution Ansatz:  ds’ = ezﬂ(r’y)dsg + e?PBUI(dr? + dy?).

o =A(r)+ U(y) B = B(r) + V(y) D = y(r)+w(y)
Solution | Solutions I7* [Blumenhagen, Font ‘0]
1 R | , R

A(r) = < log ‘ sin(8K(|r| — 5)) ‘ Ar) = < log ‘ sin(8K(|r| - —))

y(r) = —+10g‘sm 8K(|r| ——))‘

3 R
y(r) = —Elog‘tan(4K(|r| —5)” + &y +log‘tan 4K(| 7| _5) ‘ + ¢,

i .
w(y) = — Ky Uly) = 2 log(cosh(SKy))



Qualitative behavior

5 1
r-direction spontaneously compactified on § I with radius R:  e*%0 ~ /I_R
R 1

Logarithmic singularities at r = * > string coupling diverges

y-direction: infinite length in sols I, II~, becomes finite interval in sol II™*

—R /2. R/2.
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ETW Defects

Input: 8-dimensional defect : log-singularity, S direction capped off
Poincaré symmetry along the “brane” preserved
2d transversal rotational symmetry broken

Non-Isotropic Solution Ansatz:  ds* = ez‘d(p’d’)dsg + 220D (dp? + p?dgp?) .

A A

— Separation ... ;
of variables



ETW Defects

Input: 8-dimensional defect : log-singularity, S direction capped off
Poincaré symmetry along the “brane” preserved
2d transversal rotational symmetry broken

Non-Isotropic Solution Ansatz:  ds* = ez‘d(p’d’)dsg + 220D (dp? + p?dgp?) .

A A
.......... Separation ...eeeee.
of variables
_ A 1 A P R p at 7. .
Solutions: A(p) = 2 log ‘ cosh(SK log(p—)) ‘ B(p) = — 10g(—) + (3—2 — E)A(p)
0 Po

2(p) = GA(p)

w(p) = % log ‘ COS(SI%gb) ‘ +:2 log ‘ tan(413¢ + %) ‘



Qualitative behavior
Logarithmic singularities at p = 0, string coupling diverges
For appropriate constant (@ = a™) same scaling as 9d defect

Dynamical Cobordism scaling satisfied: A ~ e‘\/ED, | R | ~ 62\/51)
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with k{, Ty = 27
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Cobordism Interpretation

Backreaction of 9d Domain Wall

Spontaneous compactification on S

Cobordism Group: Qf #= 0
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Backreaction of 9d Domain Wall

Spontaneous compactification on S

Cobordism Group: Qf #= 0
Solution 1T+

Finite Ly, breaking possible

Solutions ETW 7%

A ~ e_\/zD

|9€|N€2 2D

Spacetime capped off

g2§+ETW7i — 0
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Cobordism Interpretation

Backreaction of 9d Domain Wall

Spontaneous compactification on S

Cobordism Group: Qf #= 0

Solution IT* Solutions I, II'*
Finite Ly, breaking possible Infinite Ly, defects not in EFT, gauging

Solutions ETW 77 non-BPS DS brane
A~ e V2D £ = Spin = KO~ !(p1)
[Blumenhagen, Cribiori ’21]
| R| ~ e2V2P Z , charge cancellation

Spacetime capped off

Single D8 inconsistent
g2§+ETW7i — 0
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Summary and Outlook

Concrete example for physical realization of dynamical cobordism:

Explanation of singularities in preexisting solution, expected scalings satisfied,
Eom for defect solved — new 7-brane defect

Generalization to higher co-dimension objects
Independent verification of new defect
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Summary and Outlook

Concrete example for physical realization of dynamical cobordism:

Explanation of singularities in preexisting solution, expected scalings satisfied,
Eom for defect solved — new 7-brane defect

Generalization to higher co-dimension objects
Independent verification of new defect

Thank you!
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