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Today, to explain Hypothesis H.

Given higher Maxwell-type equations of motion,

last time we saw the rules by which to choose flux-quantization laws.

But there is still a choice involved, namely of a cohomology theory.

That choice is a choice of completion of the higher gauge theory,

hence a Hypothesis about the non-perturbative physics it describes.

For the RR-field of 10D supergravity

a traditional choice is: K -theoretic cohomology theory;

this choice could be called Hypothesis K.

For the C-field of 11D supergravity,

and the B-field on its M5-probes

an admissible choice is a

twisted/twistorial form of

“Co-Homotopy Theory”, hence “Homotopy cohomology theory”.

Hypothesis H states that: This is the correct choice for M-theory.
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The Bianchi identities

for fluxes on M5-probes of 11D supergravity
are these:

Flux-quantizing this situation means

to find/specify a fibration of spaces

which has these same formulas as

its relative minimal Sullivan model.
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The Bianchi identities

for fluxes on M5-probes of 11D supergravity
are these:

Flux-quantizing this situation means

to find/specify a fibration of spaces

which has these same formulas as

its relative minimal Sullivan model.

But first:

The next two slides indicate

the remarkable way in which

these Bianchi identites come about

in 11D supergravity

(technical, may be skipped).
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Choosing the flux-quantization law
represented by this fibration
means that the charges on
a spacetime domain with M5-probe
are maps as on the right:

M5-probe
worldvolume

Σ6 CP 3

bulk
spacetime

X11 S4

ϕ

b2
B-field charge

tH

c3

C-field charge

That this choice is
the “right” one
is Hypothesis H.
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This situation to be

analyzed in the third lecture,

using the following general tools:

- Pontrjagin theorem: Cohomotopy sets ↔ Cobordism classes of solitons

- Segal theorem: Cohomotopy moduli ↔ configuration spaces of solitons

- Pontrjagin algebra of Cohomotopy moduli: quantum observables on solitons
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In the next lecture we discuss

concretely these quantum observables

on orbi-M5 probes

finding them exhibit

anyonic topological order

as in fractional quantum Hall systems.
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