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Motivating questions:

e Swampland motivation: Understand open-moduli co-distance limits in 6D F-theory.
® F-theory motivation: Understand codim-1 and codim-2 non-minimal singularities.



Open-Moduli Infinite-Distance Limits in Six-Dimensional F-Theory

Codim ord(f, g) Interpretation e BI*(F,): origin of tensor branch gives Fj.
: (14,8),16,12)) SC.FT’S * P finite-distance away from F.
1 (> 4,> 6) co-distance | .
: e [,. start our detailed analysis here.
2 (> 8,>12) oo-distance

® Resulting models: chain of surfaces intersecting at curves.
e Explicitly analyze how they are constructed, their types and the structure of the discriminant.
® Ongoing analysis: decompactification limits in a dual sense.
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Aspects of Symmetries from Branes
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e Starting point: topological symmetry generators = wrapped branes “at infinity”

[Apruzzi, Bah, Bonetti, Schafer-Nameki] [Heckman, Hubner, Torres, Zhang] [Heckman,
Hubner, Torres, Yu, Zhang] [Etxebatrria] [Etheredge, Etxebarria, Heidenreich, Rauch]

* Use brane physics to compute symmetries properties, including...

1. Hanany-Witten Moves 2. Brane Intersections

Genuine line

"

Non-genuine line

V

‘ Non-invertible action ‘ O-form acting on 1-form

9 ‘ Fusion Rules from branes

3. Brane Stacking

World-volume

top. terms
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Past works: > 08

04}

Unification of Yukawa couplings in SO(10) .

Current interests: 00—

1. Family unification in GUTs (e.g. SO(18), SU(19), ...) 1.

- tanf =30

2. Generalized symmetries in GUTs

3. Application of Swamplands constraints in BSM
model building.
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e Time-reversal symmetry in 4d Maxwell theory and massive QED at rational
0 = n(p/N) (Choi, Lam, Shao '22)

e Defect (sym. generator) has interesting properties, e.g. 2 ® & # Id

e Purely field-theoretic analysis

e QUESTION: What about SU(M)? Any holographic realization?

e Insert a certain combination of probes in some IIB background

e R-R fields live in Hyg-twisted K-theory = nontrivial Dirichlet b.c.

e (Non-invertible) time-reversal defects at rational € in dual field theory!!
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Condensates from Condensation

Dp® Dp

Dp—brane

?

Reduction

> D(p — 2)—brane

BV

<= )

We have examples of non-invertible symmetry in QFT/ST:
DB = (€ 3 b
Can we get C directly from something stringy?

Model with brane dynamics: get D(p — 2)-brane from tachyon
condensation

Find condensate defects in ST constructions




arXiv:2302.14068 (hep-th)

[Submitted on 27 Feb 2023]

Branes and symmetries for N' = 3 S-
folds
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Symmetries of 4d N = 3 Theories
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Bulk Boundary




CONFORMAL INTERFACES OF

5D SCFTS FROM G2 ORBIFOLDS
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Goal: Study M-theory on quotients of Cone(CP3) and Cone(SU(3)/U(1)%)

Geometry: Field Theory:
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Symmetries: Mayer-Vietoris sequence of asymptotic boundary with respect to cutting/gluing codim-6
singularities tell us how, for example, 4D 0-form symmetries are inherited by 5D |-form symmetries

(See also Michele’s talk from Monday)



Non-invertible Symmetries of 2D Gauge
Theories from IIB String Theory
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3D Symmelry TFTs o R xR, from 118 reduction
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Gauging two of the three Zflo) symmetries, the left-over ohe
becomes non-invertible, [Kaidi, Ohmori, Zheng 2021]
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Goal: study 7D frozen singularity:

M-theory on C?/T'y with / Cs = E, d>1
SS/FQ d

A list of post-freezing gauge algebra has been known in
[De Bohr, Dijkgraaf, Hori, Keurentjes, Morgan, Morrison, Sethi  ‘01], based on
global considerations and string dualities. E.g.

g =s0(2n + 8) with 1/2 flux = b = sp(n)

How it arise from the original gauge algebra?
We want to further clarify this!

Using M-/F-theory "frozen" duality in [Tachikawa "15],
we derived such a local freezing map M-theory via
string junctions and (p, q) 7-branes (C x S')/Zg!

Statement:

under any choice of affine simple roots of @, an order- d
frozen flux projects the entire g root system

onto the orthogonal complement of {{Ofrozen}),
where { rozen } are simple roots whose (Dynkin)
comarks are NOT multiples of d.

Works for all cases In [Tachikawa '15]!

Eg. (g =s50(2n + 8),d = 2)

Take orthogonal complement of the span of four
corner nodes {{%rozen }) = ({0, @1, 00n—1,01})
with Dynkin comark 1:

Bo = ap + a1 + 202
ﬁj = Q/j+42, (O <j < n)
Bn = Op+3 + Qnya + 200,42

They span the root system of fj = sp(n) as a set
of (rescaled) affine simple roots:

Sp(n)

Reminiscent of freezing rules in [Atiyah, witten, '01]

[De Bohr, Dijkgraaf, Hori, Keurentjes, Morgan, Morrison, Sethi '01]
[Fraiman, De Freitas, '21a,b]




