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Defovmation theowy — whg?

* understand vodiahimn of a known object
* produce new objeds fiom known ones

e related fo %uanﬁZaﬁw in- quarfum physics



Defovmation theovy — how 7
Abstvadt answer

Controlled by higher stuctures on cochain complexes

Ex. Hom(Bar,(A),A) + Gerstenhaber bracket

controls - deformations of
* associative algebras
* Abelian / DG enhanced hl'angulaf?d cafegories



Fundamental questions
* how Yo describe defamations explicitiy ?
> how to pass from fovmal tp “stvict’ defonnah'ms?

Defovmation theowy — how 7

(oncrefe answer fov A=KQ[I

Main ideq F?Qplace Bar. (A by smaller resoluhion



Reductim systems for Q[T

X
Ex. A= kix.xn]= Ik(éo> [ comm. Diamond Gndition
Xn k-~ ki
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Diamond Lemma H: R s reducﬁsh-ﬁbile then TFAE
() R satisfies the Diamond Condition on all paths
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Reduction systems — resoluioms

A HYO\/ I —| reduction | —— PmJecﬁ\{f bimodule
algebra system (7 reSolution of A

wayd combinafeyics
of higher overlaps

Thm. [B-Wang] There are explicit homotopy deformation refracts

P :g: B Hom(Py, A== Hom(Bar. (0, A)O



The Homotopy Transfer Theorem yields (after several steps)
Thm. [B-Wang] There 1s an e%mvdehce between

e fovmal deformatioms of A
o fovmal defoywatioms of R

Rmk. O Every formal defovmation of A is gauge e%ui\/alem‘
Ho (ARD, %)

@ HI(A,R) = first-order def. of R /e%uiv.



o How(kilednglopy oo

................................

LY

L7




Applications ~~> ney avenues

[B-Wang) Explicit description of Abelian deformations of
Qoh(X) fov X any Noethedan scheme of finrte type [t
Q Desaribe Qabriel spectrum of clefrvmafion of Qeoh(¥)

(B -Schmitt] Stnct defovmation guanﬁmﬁw of polynomial Poissom
structures on [Rd. complefion w.rt. 1o (ocally convex topology on Clxs-xy)

® Expll'c'ﬂ rfmal star Prodm’fs?
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