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Question.

For a commutative Gorenstein ring R, describe the ideal∩
M∈MCM(R)

HomR(M,N).
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The Cohomology Annihilator Ideal - S.Iyengar and R.Takahashi

• The Jacobian ideal of a commutative ring and annihilators of
cohomology (1610:02599),

• Annihilation of cohomology and decompositions of derived
categories (1405:5299),

• Annihilation of cohomology and strong generation of module
categories (1404:1476)
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The Jacobian Ideal Annihilates All Tate Cohomology Groups
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The Problem



The Group in Toronto
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My Claim and Ragnar’s Response

I claimed: Ragnar, I think over algebraic plane curves the
cohomology annihilator ideal is equal to the conductor ideal.

Ragnar said: I don’t think so! But check out this PhD thesis from
early 1990’s. It is by Hsin-Ju Wang, a student of Craig Huneke. It
shows one inclusion holds!
I claimed (silently): I think you are wrong Ragnar.
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Theorem

Theorem
Over a 1-dimensional complete reduced Gorenstein local ring, the
cohomology annihilator ideal coincides with the conductor ideal.
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An Application

Theorem
Let f(x, y) ⊆ C[[x, y]] be a reduced plane curve singularity. Consider

R = C[[x, y, z1, . . . , zn]]/(f(x, y) + z21 + . . .+ z2n).

Then,

dimC R/J(R) = 2 dimC R/ca(R)− r+ 1

where r is the number of branches of the curve f at its singular point.
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Orders



Order

We say that a module-finite R-algebra Λ is an R-order if it is maximal
Cohen-Macaulay as an R-module.

In dimension one, the
normalization of R is an R-order. We showed annREndR(R̄) = ca(R).
Can we generalize this?
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Examples

Examples of orders where this works:

• If R is of finite maximal Cohen-Macaulay type of dimension 0, 1
or 2, then its Auslander algebra,

• If R is the generic determinantal hypersurface singularity, then
the NCCR described by Buchweitz-Leuschke-van den Bergh,

• If R is a one dimensional torus invariant ring, then the NCCR
described by van den Bergh.
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At least we have this

Theorem
Let R be a Gorenstein ring. If Λ is an R-order of finite global
dimension containing R as a direct summand, then

(annREndR(Λ))
1+gldimΛ ⊆ ca(R) ⊆ annREndR(Λ).
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Danke Schön!
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