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The purpose of the following document is to serve as a directory to a large swath of the current knowledge
concerning genuine equivariantly homotopy coherent algebra. The reader should interpret this as inherently
limited to those papers which the contributors have happened to find, which at the present is just the author.

Remark. Throughout this text, we embrace a linguistic dichotomy regarding homotopy-coherent algebra:
that which is founded in 1-categories with auxiliary structure (homotopical categories, model categories, etc.)
is called brave new algebra (following Waldhausen’s coinage), and that which is founded in 1 -categories is
called higher algebra (following Lurie’s coinage). Seeing as this text is not called ""A directory of brave new
G-algebra,™ we restrict our focus almost exclusively to equivariant higher algebra. /
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Any errors belong to the author. If any errata or missing references are found, please direct them to
her, or ask her for edit permissions.
This is a work in progress!
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Chapter 1

Stable 1 -categories

The major reference for this section is [Nar16].

1.1 Foundations

HA.1.1.2.14 follows for the bers of T -categories by noting that T -stability implies berwise stability
[Narl6, Def 7.1].

1.2 Stable 1 -categories and homological algebra

I don't know of G-references for any of this section.

1.3 Homological algebra and derived categories

I don't know of G-references for any of this section.

1.4 Spectra and stabilization

HA.1.4.1.10: | don't know of a reference for this.
HA.1.4.2.14: | don't know of a reference for this.
HA.1.4.2.17: this follows for T by [Narl6, Lem 7.2].
HA.1.4.2.23: this follows for T by [Narl6, Thm 7.4].

HA.1.4.2.27: this follows for T under the additional assumption that the category is T -semiadditive by
[NS22, Def 7.1].

Section 1.4.3: | don't know of any references on equivariant-structures.

HA.1.4.4.2 may follow for T from the presentable-idempotents equivalence of [Hil24, Thm 6.5.4]
combined with a version of the characterization ofT -stable Ind-completions of [Hil24, Prop 5.2.3]. In
general, results from [Hil24, Y 6] should help.

HA 1.4.4.4-1.4.4.6 should probably follow by addingT to the HA proof using the T-AFT of [Hil24,
Thm 6.2.1]; it is worth noting that the T -category of T -spectra is probably presentable by a combination
of [NS22, Thm 7.4] and a version of [Hil24, Lem 6.7.4] for linear functors.


https://people.math.harvard.edu/~lurie/papers/HA.pdf#theorem.1.1.2.14
https://people.math.harvard.edu/~lurie/papers/HA.pdf#theorem.1.4.1.10
https://people.math.harvard.edu/~lurie/papers/HA.pdf#theorem.1.4.1.10
https://people.math.harvard.edu/~lurie/papers/HA.pdf#theorem.1.4.2.17
https://people.math.harvard.edu/~lurie/papers/HA.pdf#theorem.1.4.2.23
https://people.math.harvard.edu/~lurie/papers/HA.pdf#theorem.1.4.2.27
https://people.math.harvard.edu/~lurie/papers/HA.pdf#theorem.1.4.4.2
https://people.math.harvard.edu/~lurie/papers/HA.pdf#theorem.1.4.4.4

Chapter 2

1 -operads

The major references for this section are [CH21; CH23; Hau23; NS22].

2.1 Foundations

Section 2.1 is relitigated for T in [NS22, Y 2], and modernized in [BHS22; CH21; CH23].

2.2 Constructions of 1 -operads

" HA.2.2.1 for T is [NS22, Y 2.9]
" HA.2.2.2 will appear in upcoming work of mine concerning the BV indexed tensor product.
| don't know of a reference for HA.2.2.3.

HA.2.2.4 for T is [NS22, Y 2.8] and it is modernized in [BHS22].

HA.2.2.5 appears in some guise in [Barl8]; | plan to cover this foll in upcoming work concerning BV
tensor products ofN; and Ey G-operads. Nevertheless, the associateidternal hom was constructed
in [NS22, Y 5.3], and a proof that it is left adjoint to the "obvious" de nition of binary G-BV tensors
appears in some lecture notes of mine.

" HA.2.2.6 for T is [NS22, Y 3].

2.3 Disintegration and assembly

Approximation of 1 -operads is modernized in [BHS22, Y 5], but otherwise | don't know references for
HA.2.3.

2.4 Products and coproducts

1. HA.2.4.1: the construction of cartesian Symmetric monoidal structures forT appears as [NS22, Ex 2.4.1],
but I don' know of an existing reference for HA 2.4.1.8-2.4.1.9; this will appear for -operads in my
upcoming work on N, -operads, wherel is an indexing system.

2. 1 don't know of a reference for HA.2.4.2.5, but this is not hard to show in general.
3. HA.2.4.3.9 and its consequences will appear in upcoming work of ine aboiN; -operads.

4. | don't know of any reference for HA.2.4.4.



Chapter 3

Algebras and modules of 1 -operads

3.1 Free algebras

" HA.3.1.1-2 seems to be developed foF in [NS22, Y 4].

HA.3.1.3 seems to be developed foF as [NS22, Thm 4.3.4]; we will develop the practical computation
of the monad associated with algebras in a distributiveG-symmetric monoidal category in upcoming
work in N1 operads (c.f. [SY19, Lem 2.4.2])

3.2 Limits and colimits of algebras

" HA 3.2.1is [NS22, Y 5.2].
" Much of HA 3.2.2-3.2.3 may be summarized by [NS22, Cor 5.1.5].

HA 3.2.4.7 is kind of developed forl as [NS22, Cor 5.3.8], so long as "is cocartesian" is interpreted
as "is a cocartesian structure;" we prove that this identi es the | -symmetric monoidal structure in
upcoming work on N; -operads using anl -lift of HA 2.4.1.8-2.4.1.9.

3.3 Modules over 1 -operads

Upcoming!

3.4 General features of module 1 -categories

Upcoming!



Chapter 4

Associative algebras and their modules

(to be lled later, but it's mostly missing)



Chapter 5

Little cubes and factorizable sheaves

5.1 De nitions and basic properties

| know of neither a reference nor a precise statement for HA.5.1.1.1.
" HA.5.1.1.4 is lifted to Ey as the main theorem of [Ste24], and HA.5.1.1.5 immediately follows.
" HA.5.1.1.7 is lifted to Ey in [Ste24].

| know of no (homotopical) reference for HA.5.1.2.1, and it is likely to be quite di cult; | expect to
resolve this in the spectral setting in upcoming work.

~ | know of no reference for HA.5.1.3-HA.5.1.5

5.2 Bar constructions and Koszul duality

(to be lled later, but it's mostly missing)

5.3 Centers and centralizers

(to be lled later, but it's mostly missing)

5.4 Little cubes and manifold topology

(to be lled in later, see [Hor19])

5.5 Topological Chiral homology

(to be lled in later, see [Hor19])



Chapter 6

The calculus of functors

(to be lled later, but it's mostly missing)
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Chapter 7

Algebra in the stable homotopy category

(to be lled in later, but it's mostly upcoming)
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Chapter 8
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Part I

The work of
Barwick-Dotto-Glasman-Nardin-Shah
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The 1 -categorical perspective on equivariant homotopy perhaps rst began in the two papers of Barwick
and Barwick-Glasman-Shah on spectral Mackey functors (i.e.G-spectra, whenG is nite). This is where we
rst see the e ective burnside category come clearly into view in 1 -category theory, de ned functorially for
arbitrary disjunctive triples, and with compatibility with certain brations via the unfurling construction.

Following this, the writing of book was declared by Barwick-Dotto-Glasman-Nardin-Shah, eshing out
Hill's program (c.f. [HH16]) for equivariant algebra in the 1 -categorical perspective, to be distributed rst
as a sequence of 9 exposés. In retrospect, around half of these were nished, and it doesn't appear that the
members are still publishing papers are still publishing in stable equivariant homotopy.

Nevertheless, several immensefully useful papers were developed; of particular note are Glasman's paper
on isotropy separation over (epi)orbital categories, Shah's two papers thoroughly covering equivariant higher
category theory, Nardin's paper on equivariant stability, and Nardin-Shah's paper covering some rudiments
of equivariant operads.

15
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