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Context and motivation

BMod Prof SMultProf
Bim(Ab) Bim(Mat) Bim(Sym)

objects rings categories sym.multicategories

vertical . .
homomorphisms | functors sym.multifunctors

1-cells

commuting RS AxB A®py B

tensor

horizontal | bimodules profunctors .

1-cells M: RS F:A—B bimodules A = B

commutin / FxG

o8 RoRM Y sesr | Axa A Bxp ?

* Goal: uniform account for double categories Bim(C) of monads, monad
maps (i.e. Mnd(C) vertically), bimodules and bimodule maps in C.
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Fix an oplax monoidal closed and fibrant double category (C,X, /) (+..
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Theorem: The double category Bim(C) is oplax monoidal closed.

)

Monads with multimaps form a representable closed multicategory.

~~ Mnd(C) with a0 b =aX 1+ 1 X b is a monoidal closed category.

Monads with commuting multimaps form a rep. closed multicategory.

~~+ Mnd(C) with a® b, coequalizer of a® b =% alJ b, is monoidal closed.

Define m ® n on bimodules of monads, using X on free ones and
extending via reflexive coequalizers.
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