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Worldvolume Theories

M2-Brane M5-Brane

- Strong coupling limit of a » (5+1)-dimensional SCFT

stack of D2-branes (3d MSYM)]
« SO(5) R-symmetry

e (2+1)-dimensional SCFT
- (2,0) supersymmetry
- SO(8) R-symmetry

« Maximal (i.e. ./'=8) SUSY

l

Chern-Simons-matter theories o
(BLG, ABUM]) !
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An M5-Brane Action?

e Lots of “no-go” theorems. For instance, any interaction is (power-
counting) non-renormalisable or unbounded, or both!

- Tonnes of proposals for descriptions for the (2,0) theory, but
each has made a sacrifice, or is still not well understood

« Recent progress has been made by considering non-Lorentzian
theories in 5 dimensions with a high degree of (super-Jsymmetry
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« Can be constructed holographically, by considering AdS-, as a

Hopf fibration over cP’. Then, special case corresponds to large

AdS; radius

- Has 24 supercharges (16 rigid, 8 superconformal)
[1904.050711], vs 16 for 5d MSYM

« Has an SU(1,3) € SO(6,2) bosonic symmetry [1912.02638]

« Moral: give up ©d Lorentz symmetry, and somehow end up with
more symmetry than one could ever hope for!

« General theory still reduces to quantum mechanics on a
deformed version of ADHM (i.e. instanton) moduli space
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What to do with it?

« Examine the quantum mechanical model in more detail - how

does the SU(1,3) symmetry appear? And what about the large N
limit - DO-branes in bulk (non-trivial check of holography]

« By assessing the supergroup structure, there is hope that the
symmetries are enhanced to an infinite dimensional Yangian
symmetry

e Perform a similar null reduction to other SCFTs. For instance,

with A/ = 4 SYM, we would hope to recover a 3d view of
integrability, S-duality...



