MSRI

Mathematical Sciences Research Institute
17 Gauss Way Berkeley, CA 94720-5070 p: 510.642.0143 f: 510.642.8609 www.msri.org
NOTETAKER CHECKLIST FORM
(Complete one for each talk.)

Name: lan Coley Email/Phone: msri@iancoley.org

Speaker’s Name:_Gabriele Vezzosi

Talk Title:  Vanishing cycles, Bloch's conductor conjecture, and non-commutative geometry

Date: __ 3 / 29 /19 Timezz_:ﬁamcircle one)

Please summarize the lecture in 5 or fewer sentences:
Based on noncommutative motives, they move to study arithmetic phenomena in DAG. Specifically, using noncomm. motives they can prove

new cases of Bloch's conductor conjecture.

CHECK LIST

(This is NOT optional, we will not pay for incomplete forms)

M Introduce yourself to the speaker prior to the talk. Tell them that you will be the note taker, and that
you will need to make copies of their notes and materials, if any.

M Obtain ALL presentation materials from speaker. This can be done before the talk is to begin or after
the talk; please make arrangements with the speaker as to when you can do this. You may scan and
send materials as a .pdf to yourself using the scanner on the 3" floor.

e  Computer Presentations: Obtain a copy of their presentation

e  Overhead: Obtain a copy or use the originals and scan them

e Blackboard: Take blackboard notes in black or blue PEN. We will NOT accept notes in pencil
or in colored ink other than black or blue.

e Handouts: Obtain copies of and scan all handouts

B For each talk, all materials must be saved in a single .pdf and named according to the naming
convention on the “Materials Received” check list. To do this, compile all materials for a specific talk
into one stack with this completed sheet on top and insert face up into the tray on the top of the
scanner. Proceed to scan and email the file to yourself. Do this for the materials from each talk.

When you have emailed all files to yourself, please save and re-name each file according to the naming
convention listed below the talk title on the “Materials Received” check list.
(YYYY.MM.DD.TIME.SpeakerLastName)

M Email the re-named files to notes@msri.org with the workshop name and your name in the subject
line.


mailto:notes@msri.org
Ian Coley
Ian Coley

Ian Coley
msri@iancoley.org

Ian Coley

Ian Coley

Ian Coley

Ian Coley

Ian Coley

Ian Coley
Gabriele Vezzosi

Ian Coley
Vanishing cycles, Bloch's conductor conjecture, and non-commutative geometry

Ian Coley
2

Ian Coley
00

Ian Coley


Ian Coley
3     29     19

Ian Coley
Based on noncommutative motives, they move to  study arithmetic phenomena in DAG. Specifically, using noncomm. motives they can prove

Ian Coley
new cases of Bloch's conductor conjecture.


Vanishing cycles, Bloch's Conductor conjecture and

non-commutative geometry

Gabriele Vezzosi
Universita di Firenze, ltaly

MSRI
Berkeley, March 29, 2019



Aim of the talk



Aim of the talk

Describe our first steps in the application of derived and non-commutative
algebraic geometry to arithmetic geometry



Aim of the talk

Describe our first steps in the application of derived and non-commutative
algebraic geometry to arithmetic geometry

e Vanishing cohomology and non-commutative motives (and derived
algebraic geometry): joint with A. Blanc, M. Robalo and B. Toén



Aim of the talk

Describe our first steps in the application of derived and non-commutative
algebraic geometry to arithmetic geometry

e Vanishing cohomology and non-commutative motives (and derived
algebraic geometry): joint with A. Blanc, M. Robalo and B. Toén

e Application to Bloch’s Conductor Conjecture: joint with B. Toén, in
progress.



Aim of the talk

Describe our first steps in the application of derived and non-commutative
algebraic geometry to arithmetic geometry

e Vanishing cohomology and non-commutative motives (and derived
algebraic geometry): joint with A. Blanc, M. Robalo and B. Toén

e Application to Bloch’s Conductor Conjecture: joint with B. Toén, in
progress.



Plan of the talk

© ¢-adic cohomology of dg-categories

© (-adic cohomology of singularity dg-categories vs. vanishing cycles
© Chern character and trace formula for dg-categories

@ Categorical Bloch's conductor conjecture

© A new approach (in progress)

@ Future directions
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What informations out of a nc-space ?
Mainly cohomology: Hochschild HH and variants (periodic, cyclic etc):
Tsygan, Kontsevich, Keller, Orlov, Efimov, etc.

Our contribution: ¢-adic cohomology for nc-spaces.

Main idea behind our work: sometimes it is very useful to realize a certain
complex (arising in commutative algebraic geometry) as the cohomology
complex of a nc-space. Particularly relevant for applications to arithmetic
geometry.
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Let X be regular, p : X — S proper flat morphism over an excellent strictly
henselian trait S = Spec A . Denote i : 0 — S, p, : X, — 0. There is a canonical
equivalence

ixPo «®p(Qe(B)x)[- 1)) ~ H(Sing(X,)/S, Qe)

of 2-periodic Q-adic complexes over S .

Rmks. 1) Strictly henselian hypothesis not necessary (just makes it for an easier
statement).

2) Both sides are naturally Q. s(3)" ~ Q.s(8) ® Qr,s(8)(—1)[—1]-modules in
Shq,(S), and the equivalence of Theorem is actually an equivalence of such
modules.

3) The above comparison Theorem actually holds before ¢-adic realization, i.e. at
the level of commutative motives: the commutative motive associated to
Sing(X, f) is equivalent to Ayoub's motivic tame vanishing cycles.



Chern character for dg-categories



Chern character for dg-categories

Fix B an E.-algebra over A (A is our excellent base ring).



Chern character for dg-categories

Fix B an E.-algebra over A (A is our excellent base ring). Write H(—, Q) for
H(—/A, Q) (i.e. everything will be relative to the base S = Spec A).



Chern character for dg-categories

Fix B an E.-algebra over A (A is our excellent base ring). Write H(—, Q) for
H(—/A, Q) (i.e. everything will be relative to the base S = Spec A).
Note that H(B, Q) is an E-algebra in Shg,(S).



Chern character for dg-categories

Fix B an E.-algebra over A (A is our excellent base ring). Write H(—, Q) for
H(—/A, Q) (i.e. everything will be relative to the base S = Spec A).
Note that H(B, Q) is an E-algebra in Shg,(S).

Consider T € dgCatg := Modg(dgCata).



Chern character for dg-categories

Fix B an E.-algebra over A (A is our excellent base ring). Write H(—, Q) for
H(—/A, Q) (i.e. everything will be relative to the base S = Spec A).
Note that H(B, Q) is an E-algebra in Shg,(S).

Consider T € dgCatg := Modg(dgCata). Then H(T,Q,) is a module over
H(B, Q).



Chern character for dg-categories

Fix B an E.-algebra over A (A is our excellent base ring). Write H(—, Q) for
H(—/A, Q) (i.e. everything will be relative to the base S = Spec A).
Note that H(B, Q) is an E-algebra in Shg,(S).

Consider T € dgCatg := Modg(dgCata). Then H(T,Q,) is a module over
H(B, Q).

The functor

H(—, Q)| : dgCatBﬂSh S) —— Vect %Spectra
Q¢ Qe

is lax symmetric ®.



Chern character for dg-categories

Fix B an E.-algebra over A (A is our excellent base ring). Write H(—, Q) for
H(—/A, Q) (i.e. everything will be relative to the base S = Spec A).
Note that H(B, Q) is an E-algebra in Shg,(S).

Consider T € dgCatg := Modg(dgCata). Then H(T,Q,) is a module over
H(B, Q).
The functor

|H(—, Q)| : dgCatg %QL; Shq,(S) SN Vectg, _EML, Spectra

is lax symmetric ®. By the universal property of (non-connective, homotopy
invariant) algebraic K-theory K : dgCatg — Spectra in nc-motives (Robalo,
Tabuada)



Chern character for dg-categories

Fix B an E.-algebra over A (A is our excellent base ring). Write H(—, Q) for
H(—/A, Q) (i.e. everything will be relative to the base S = Spec A).
Note that H(B, Q) is an E-algebra in Shg,(S).

Consider T € dgCatg := Modg(dgCata). Then H(T,Q,) is a module over
H(B, Q).
The functor

|H(—, Q)| : dgCatg &) Shq,(S) SN Vectg, _EML, Spectra

is lax symmetric ®. By the universal property of (non-connective, homotopy
invariant) algebraic K-theory K : dgCatg — Spectra in nc-motives (Robalo,
Tabuada) there is a unique natural transformation (up to a contractible space of
choices)

(-adic Chern character for dg-categories

Ch: K — |H(—, Q)| lax symmetric ® transformation of lax symmetric ® functors
dgCatg — Spectra.




Chern character for dg-categories

Fix B an E.-algebra over A (A is our excellent base ring). Write H(—, Q) for
H(—/A, Q) (i.e. everything will be relative to the base S = Spec A).
Note that H(B, Q) is an E-algebra in Shg,(S).

Consider T € dgCatg := Modg(dgCata). Then H(T,Q,) is a module over
H(B, Q).
The functor

|H(—, Q)| : dgCatg &) Shq,(S) SN Vectg, _EML, Spectra

is lax symmetric ®. By the universal property of (non-connective, homotopy
invariant) algebraic K-theory K : dgCatg — Spectra in nc-motives (Robalo,
Tabuada) there is a unique natural transformation (up to a contractible space of
choices)

(-adic Chern character for dg-categories

Ch: K — |H(—, Q)| lax symmetric ® transformation of lax symmetric ® functors
dgCatg — Spectra.




Trace formula for dg-categories |



Trace formula for dg-categories |

As before, fix B an E.-algebra over A.



Trace formula for dg-categories |

As before, fix B an E-algebra over A. dgCatg := Modg(dgCata) is
symmetric ®, and T € dgCatg is called smooth&proper (over B) if it is a
dualizable (= rigid) object in dgCatg.



Trace formula for dg-categories |

As before, fix B an E-algebra over A. dgCatg := Modg(dgCata) is
symmetric ®, and T € dgCatg is called smooth&proper (over B) if it is a
dualizable (= rigid) object in dgCatg.

The (-adic realization functor H(—, Q) is only lax-®, so we give the
following:

(®-admissibility




Trace formula for dg-categories |

As before, fix B an E-algebra over A. dgCatg := Modg(dgCata) is
symmetric ®, and T € dgCatg is called smooth&proper (over B) if it is a
dualizable (= rigid) object in dgCatg.

The (-adic realization functor H(—, Q) is only lax-®, so we give the
following:

(®-admissibility

A smooth&proper T € dgCatg is /®-admissible




Trace formula for dg-categories |

As before, fix B an E-algebra over A. dgCatg := Modg(dgCata) is
symmetric ®, and T € dgCatg is called smooth&proper (over B) if it is a
dualizable (= rigid) object in dgCatg.

The (-adic realization functor H(—, Q) is only lax-®, so we give the
following:

(®-admissibility

A smooth&proper T € dgCatg is /®-admissible if the canonical map

H( TP, Q) ®m(a,q,) H(T,Qe) — H(T @5 T, Q)

is an equivalence in Shq,(S).




Trace formula for dg-categories |

As before, fix B an E-algebra over A. dgCatg := Modg(dgCata) is
symmetric ®, and T € dgCatg is called smooth&proper (over B) if it is a
dualizable (= rigid) object in dgCatg.

The (-adic realization functor H(—, Q) is only lax-®, so we give the
following:

(®-admissibility

A smooth&proper T € dgCatg is /®-admissible if the canonical map

H( TP, Q) ®m(a,q,) H(T,Qe) — H(T @5 T, Q)

is an equivalence in Shq,(S).

Note: T ¢®-admissible = H(T,Qy) is dualizable in H(B, Q;) — Mod, with
dual H(T, Q).



Trace formula for dg-categories |

As before, fix B an E-algebra over A. dgCatg := Modg(dgCata) is
symmetric ®, and T € dgCatg is called smooth&proper (over B) if it is a
dualizable (= rigid) object in dgCatg.

The (-adic realization functor H(—, Q) is only lax-®, so we give the
following:

(®-admissibility

A smooth&proper T € dgCatg is /®-admissible if the canonical map

H( TP, Q) ®m(a,q,) H(T,Qe) — H(T @5 T, Q)

is an equivalence in Shq,(S).

Note: T ¢®-admissible = H(T,Qy) is dualizable in H(B, Q;) — Mod, with
dual H(T, Q).



Trace formula for dg-categories |l



Trace formula for dg-categories |l

Let T be smooth&proper, and f: T — T in dgCatg.



Trace formula for dg-categories Il

Let T be smooth&proper, and f: T — T in dgCatg.
Datum of f < datum of ['s € Perf(T°? @5 T).



Trace formula for dg-categories Il

Let T be smooth&proper, and f: T — T in dgCatg.
Datum of f < datum of ['s € Perf(T°? @5 T).

.
Consider the composition B—— T’ @ T —*+ B..



Trace formula for dg-categories Il

Let T be smooth&proper, and f: T — T in dgCatg.
Datum of f < datum of ['s € Perf(T°? @5 T).

Consider the composition B T, Top @ T —>B.
This is equivalent to a perfect B-module denoted HH(T /B, f).



Trace formula for dg-categories Il

Let T be smooth&proper, and f: T — T in dgCatg.
Datum of f < datum of ['s € Perf(T°? @5 T).

Consider the composition B T, Top @ T —>B.
This is equivalent to a perfect B-module denoted HH(T /B, f).

We get, in particular:
e aclass [HH(T/B,f)] € Ko(B)



Trace formula for dg-categories Il

Let T be smooth&proper, and f: T — T in dgCatg.
Datum of f < datum of ['s € Perf(T°? @5 T).

Consider the composition B T, Top @ T —>B.
This is equivalent to a perfect B-module denoted HH(T /B, f).

We get, in particular:
e aclass [HH(T/B,f)] € Ko(B) (the HH-theoretic trace of f).



Trace formula for dg-categories Il

Let T be smooth&proper, and f: T — T in dgCatg.
Datum of f < datum of ['s € Perf(T°? @5 T).

Consider the composition B T, Top @ T —>B.

This is equivalent to a perfect B-module denoted HH(T /B, f).
We get, in particular:

e aclass [HH(T/B,f)] € Ko(B) (the HH-theoretic trace of f).

On the other hand,
if T is moreover ¢©-admissible,



Trace formula for dg-categories Il

Let T be smooth&proper, and f: T — T in dgCatg.
Datum of f < datum of ['s € Perf(T°? @5 T).

Consider the composition B T, Top @ T —>B.

This is equivalent to a perfect B-module denoted HH(T /B, f).
We get, in particular:

e aclass [HH(T/B,f)] € Ko(B) (the HH-theoretic trace of f).

On the other hand,

if T is moreover /®-admissible, we can apply the same procedure to
H(f,Qy) in place of f itself

— get a map H(B, Q) — H(B, Q) of H(B,Q¢)-modules.



Trace formula for dg-categories Il

Let T be smooth&proper, and f: T — T in dgCatg.
Datum of f < datum of ['s € Perf(T°? @5 T).

Consider the composition B T, Top @ T —>B.

This is equivalent to a perfect B-module denoted HH(T /B, f).
We get, in particular:

e aclass [HH(T/B,f)] € Ko(B) (the HH-theoretic trace of f).

On the other hand,

if T is moreover /®-admissible, we can apply the same procedure to
H(f,Qy) in place of f itself

— get a map H(B, Q) — H(B, Q) of H(B,Q¢)-modules.

By taking | — | of this map, we finally get:

e an element Trg(H(f,Qy)) € mo(|H(B, Qy)|)



Trace formula for dg-categories Il

Let T be smooth&proper, and f: T — T in dgCatg.
Datum of f < datum of ['s € Perf(T°? @5 T).

Consider the composition B T, Top @ T —>B.

This is equivalent to a perfect B-module denoted HH(T /B, f).
We get, in particular:

e aclass [HH(T/B,f)] € Ko(B) (the HH-theoretic trace of f).

On the other hand,

if T is moreover /®-admissible, we can apply the same procedure to
H(f,Qy) in place of f itself

— get a map H(B, Q) — H(B, Q) of H(B,Q¢)-modules.

By taking | — | of this map, we finally get:

e an element Tre(H(f,Qy)) € mo(|H(B,Qy)|) (the ¢-adic trace of f).



Trace formula for dg-categories Il



Trace formula for dg-categories Ill

The non-commutative ¢-adic trace formula tells us that the HH-theoretic
trace and the /(-adic trace of f are related by the ¢-adic Chern character:



Trace formula for dg-categories Ill

The non-commutative ¢-adic trace formula tells us that the HH-theoretic
trace and the /(-adic trace of f are related by the ¢-adic Chern character:

Trace formula (Toén-V, 2016)




Trace formula for dg-categories Ill

The non-commutative ¢-adic trace formula tells us that the HH-theoretic
trace and the /(-adic trace of f are related by the ¢-adic Chern character:

Trace formula (Toén-V, 2016)

If T € dgCatg is smooth&proper and /®-admissible over B,




Trace formula for dg-categories Ill

The non-commutative ¢-adic trace formula tells us that the HH-theoretic
trace and the /(-adic trace of f are related by the ¢-adic Chern character:

Trace formula (Toén-V, 2016)

If T € dgCatg is smooth&proper and /®-admissible over B, then
Cho([HH(T /B, f)]) = Tre(H(f,Q¢)) in mo(|H(B, Qy)I)-




Trace formula for dg-categories Ill

The non-commutative ¢-adic trace formula tells us that the HH-theoretic
trace and the /(-adic trace of f are related by the ¢-adic Chern character:

Trace formula (Toén-V, 2016)

If T € dgCatg is smooth&proper and /®-admissible over B, then
Cho([HH(T /B, f)]) = Tre(H(f,Q¢)) in mo(|H(B, Qy)I)-

Remarks.



Trace formula for dg-categories Il|

The non-commutative ¢-adic trace formula tells us that the HH-theoretic
trace and the /(-adic trace of f are related by the ¢-adic Chern character:

Trace formula (Toén-V, 2016)

If T € dgCatg is smooth&proper and /®-admissible over B, then
Cho([HH(T /B, f)]) = Tre(H(f,Q¢)) in mo(|H(B, Qy)I)-

Remarks. 1) The Ihs should be interpreted as the intersection number of the
graph ¢ with the diagonal of T (virtual number of fixed points of f).



Trace formula for dg-categories Il|

The non-commutative ¢-adic trace formula tells us that the HH-theoretic
trace and the /(-adic trace of f are related by the ¢-adic Chern character:

Trace formula (Toén-V, 2016)

If T € dgCatg is smooth&proper and /®-admissible over B, then
Cho([HH(T /B, f)]) = Tre(H(f,Q¢)) in mo(|H(B, Qy)I)-

Remarks. 1) The Ihs should be interpreted as the intersection number of the
graph ¢ with the diagonal of T (virtual number of fixed points of f).

2) When Z — Ko(B) and Q; — mo(|H(B, Q¢)|) are isos, Chg is the natural
inclusion Z — Qy, and the formula is just an equality of ¢-adic numbers.



Trace formula for dg-categories Il|

The non-commutative ¢-adic trace formula tells us that the HH-theoretic
trace and the /(-adic trace of f are related by the ¢-adic Chern character:

Trace formula (Toén-V, 2016)

If T € dgCatg is smooth&proper and /®-admissible over B, then
Cho([HH(T /B, f)]) = Tre(H(f,Q¢)) in mo(|H(B, Qy)I)-

Remarks. 1) The Ihs should be interpreted as the intersection number of the
graph ¢ with the diagonal of T (virtual number of fixed points of f).

2) When Z — Ko(B) and Q; — mo(|H(B, Q¢)|) are isos, Chg is the natural
inclusion Z — Qy, and the formula is just an equality of ¢-adic numbers.
3) When T = Perf(X) for X a smooth proper variety over a finite field,
recover Grothendieck-Verdier Lefschetz-type trace formula (SGA 5).



Trace formula for dg-categories Il|

The non-commutative ¢-adic trace formula tells us that the HH-theoretic
trace and the /(-adic trace of f are related by the ¢-adic Chern character:

Trace formula (Toén-V, 2016)

If T € dgCatg is smooth&proper and /®-admissible over B, then
Cho([HH(T /B, f)]) = Tre(H(f,Q¢)) in mo(|H(B, Qy)I)-

Remarks. 1) The Ihs should be interpreted as the intersection number of the
graph ¢ with the diagonal of T (virtual number of fixed points of f).

2) When Z — Ko(B) and Q; — mo(|H(B, Q¢)|) are isos, Chg is the natural
inclusion Z — Qy, and the formula is just an equality of ¢-adic numbers.
3) When T = Perf(X) for X a smooth proper variety over a finite field,
recover Grothendieck-Verdier Lefschetz-type trace formula (SGA 5).



Trace formula for dg-categories IV



Trace formula for dg-categories IV

Corollary. Take A= B :=F4 and T = Perf(X) for X a proper smooth
Deligne-Mumford stack over A. Then

[X(Fq)l = > (1) Tr(Frob™ | Hop(X, Qr))

1

*
where H;

(X, Q) := H*(LX,Qy) is the Qy-adic orbifold cohomology of X.



Trace formula for dg-categories IV

Corollary. Take A= B :=F4 and T = Perf(X) for X a proper smooth
Deligne-Mumford stack over A. Then

[X(Fq)l = > (1) Tr(Frob™ | Hop(X, Qr))

1

where H*, (X, Qy) := H*(LX,Qy) is the Q-adic orbifold cohomology of X.

orb

Y

The above trace formula has a version for B being just an Ep-algebra over A.



Trace formula for dg-categories 1V

Corollary. Take A= B :=F4 and T = Perf(X) for X a proper smooth
Deligne-Mumford stack over A. Then

[X(Fq)l = > (1) Tr(Frob™ | Hop(X, Qr))

1

where H;rb()_(, Q¢) := H*(LX,Qy) is the Q-adic orbifold cohomology of X.

Y

The above trace formula has a version for B being just an Ep-algebra over A.
This is technically a bit involved but it works: dgCatg is no more a monoidal
category so we need to define dualizability, i.e. “smoothness&properness”,

in an appropriate sense (~ use adjoints in (00, 2)-categories).



Trace formula for dg-categories 1V

Corollary. Take A= B :=F4 and T = Perf(X) for X a proper smooth
Deligne-Mumford stack over A. Then

[X(Fq)l = > (1) Tr(Frob™ | Hop(X, Qr))

1

where H;rb()_(, Q¢) := H*(LX,Qy) is the Q-adic orbifold cohomology of X.

Y

The above trace formula has a version for B being just an Ep-algebra over A.
This is technically a bit involved but it works: dgCatg is no more a monoidal
category so we need to define dualizability, i.e. “smoothness&properness”,

in an appropriate sense (~ use adjoints in (00, 2)-categories).



Trace formula for dg-categories V



Trace formula for dg-categories V

But first: Why do we care about allowing B to be just E; over A 77



Trace formula for dg-categories V

But first: Why do we care about allowing B to be just E; over A 77

Because it plays a crucial role in our approach to Bloch's conductor
conjecture.



Trace formula for dg-categories V

But first: Why do we care about allowing B to be just E; over A 77

Because it plays a crucial role in our approach to Bloch's conductor
conjecture.

In this application, we will want to take T = Sing(X, f) and this category is
2-periodic (it is a module over Sing(S,0) ~ A[u, u™1], deg(u) = 2)

= it will never be proper over a base B which is not itself 2-periodic,



Trace formula for dg-categories V

But first: Why do we care about allowing B to be just E; over A 77

Because it plays a crucial role in our approach to Bloch's conductor
conjecture.

In this application, we will want to take T = Sing(X, f) and this category is
2-periodic (it is a module over Sing(S,0) ~ A[u, u™1], deg(u) = 2)

= it will never be proper over a base B which is not itself 2-periodic, in
particular it will not be proper over the base ring A.



Trace formula for dg-categories V

But first: Why do we care about allowing B to be just E; over A 77

Because it plays a crucial role in our approach to Bloch's conductor
conjecture.

In this application, we will want to take T = Sing(X, f) and this category is
2-periodic (it is a module over Sing(S,0) ~ A[u, u™1], deg(u) = 2)

= it will never be proper over a base B which is not itself 2-periodic, in
particular it will not be proper over the base ring A.

Luckily, there exists a natural A-algebra B such that T is a B-dg category
and T is proper over B (and smooth and ¢®-admissible). But such B is
only E; over A.



Trace formula for dg-categories V
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Because it plays a crucial role in our approach to Bloch's conductor
conjecture.

In this application, we will want to take T = Sing(X, f) and this category is
2-periodic (it is a module over Sing(S,0) ~ A[u, u™1], deg(u) = 2)

= it will never be proper over a base B which is not itself 2-periodic, in
particular it will not be proper over the base ring A.

Luckily, there exists a natural A-algebra B such that T is a B-dg category
and T is proper over B (and smooth and ¢®-admissible). But such B is
only E; over A.

Let's describe quickly this Ex-version of our the trace formula, then we will
move to Bloch's conductor conjecture.
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in dgCat, (up to Morita, as usual),where
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z/)2
F := lengths:(H°(F)) — lengths: (H'(F)).
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