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Let A be a ring . Facts and operations in DCA)

Let CE DCA)
-

( identify chain and cochem complexes
by G. = C

-t )

choose a complex P of projectme A - meds iso ke C
in DCA ) . If M is an A -med

C ⑨! M = D④M , is. (COEN ) ; =P; M
and

Rhona CGM ) by RHonn.CC, Ml : = Hon. Hi , N)
if ft

, dog = C-f)
"'

fodp

These are indsp of the choice of P mpto usque iso
in DCA

.

Also :P M - B is an A -depth
- ①

a

"
B : DoD

-

→ Dost
-

F a spectral sequence
(Edi

, ;
-

- Erft ( Hi CC) , M ) ⇒ Hit; CC@
"
am )

Fact DCA ) is idempotent complete, is. if Pelton (C) satisfies
E-e
,
the we have a direct sun decays
C-- e C@ et-ok

.



We say G- DCA ) is perfect if it is Ben DCA) ke a
bounded complex of Auto prey A- meds.

If A is local North
,
we call a complex minimal if it is

a banded complex of Auto prog les Pree ) A- meds andthe diderot eats Ned ma ore all O -

Foot A local Noeth, any perfect complex is Iso in DCA) te
a

'

minimal one .

Consequences A is local Neath act C is a perfect complex in
DIA) , the P HIC ②! Alma ) is concentrated in dogs laid,
the Cia iso in DCA) to a complex concentrated in dogs laid .

Why useful : Recall we want to build
so → Room H

.
(Ca ) wth Cx concentrated on dogs

th na H . (c) Ego ,good

Note F a natural
map

Ends, CC) → Endn.CH*CAM
ad Foot If C is perfect concentrated in so, d] and

f- e- Ends a. , (C) sit . f acts as O on Holt ) ,
the fdt ' = O in End CC)

.



Consequence : C apodal complex, the band of

Endesa, CC ) → Ends H.CC)

is nilpotent .
Back to G- PGLye , Us GCIAEI salt small

↳ Y (UI .

Th F aperfect complex call e DCO) sik
H
* Kcal) - H . CHUI , O)

act HMYall,⑦ is computed by
Rltoncclul, O)

And 7 an O - alg map
← Pms rank O -aly

TISM
"

→ End (Club

let TTU) be the image of this map . It is aAnte rank O - med
⇒ TCU) is sew local and = prod of its local rings
⇒ fer our given ME

Max Tl'm from last time
,

CCU)
m
exists in DCO) .

and H.CCCuban = H.LY/Ul,⑨ m



Note that the land of

TlsMp Endo LH . CYIUI,⑦m)
is nilpotent.

G(Caligari - Geraghty) 7 a cts Gat
rep

pm : Goes → GLa HICUlm )
at V rots,

chcrpdypmcfiobvl- K- TuXt Nmlv)
M
"%?
-

If Ur = GCO.ru ) ad p is unionised in F. the
fmla, is Fenton - Laffitte wth all labelled AT

wts -

- 50,13 (recall
p
> 3)

2
. If res

, vtp and Uv 3 pro- l 9-walrus with
l res char of v, the V NE Ifv

chapels, em la) - ( X- east d)(X
- eArti GT's)

and also a description of
ohorpdypmffrkl .

Cag ⇒ We get a nap

Rs → Fallon

A- appropriate S. In part,
Rg no ht . ( CCUlm ) - H.LY/U1.0lm .



Then adding TW alata Q
, can construct a perfect couple

CCUo.JmeaDC0ESEDskClUa7ma@Yssog0-iCCUlmInperticulor.ndo that

CCUalmet0ocsoytF-ClUIm@kglFwhrohconpntrsH.lY LUI
, IF )m

In port , under

Conjccalsgori - Geraghty) Recall m is non- Eis , the

H.LY/Ul,lFIm-- O B ie Ego , got
⇒ CCUa)

me
is concentrated in Ego , good] .

( 2gots - din YIU ) )

with these 2 conjectures , we can patch to get our desired.
drag ran .



Gaj 2 can be proud if f- = ing quod since then
dim YIU ) =3 ad we only need to understand

Ho cud HY
But is very hard in general-

f. ( Khar- Theon .]

Workaround say we al
,
care about Rfd ⇐ THUM

.

G- Rg pT= ITSKhan Hpt

Ws at least knew that

Hiralal, IF)
-

- O fo ie Eo, dim -YCUD
"

Castell patch to get it

so→ Row H . KakIx t)

& a H . CC) - H . ( Yall, Om II

But we only knw C- is concentrated in deg Cgd]
Ned : Count , atra in Ego, g. to]

Say we know Hg! YIU ), Om Etp] ¥0

Then localize to) at a -

-

any ideal of Sy
→ 0

So
, a
→ Race A H . (Coo, a) - H . (Cove)

de Cana)

Rs Ed wht . CHUI, Om Etp]



and Cro
, a
@%

,
a

E ⇐ C ②j E , E- 04g]

Franks
.
Bad -Wallach ⇒ H . CC ④

"
of) - H.ly/Ul,0)mEtpD

is concentrated in [go , good .

Apply Calegosi - Geraghty argument to Caa)
⇒ Rsk's] → Talk 't's]

has nilpotent Kund, assuring Hq. (Ca, a) has full
supp

in Spee Race .

Rwd Went Zno of Gal reps fo this argument to work :
M non - Eis ⇒ H

. (Yall
,
D)

an Etp) is all cuspidor I

E- Conj 1 , it ca be proud if F - CM t many
technical conditions up to replacing IT461. by

D-slum II

A- a nilpotent ideal I with nil potoroo dog
depending only an F and n -2 ← 2 in PGL n .

Ca build Into patching and still get
RI
'd
= Ttsluyod



This crucially relies on viewing Res post Glen
as a Levi on a meter In - dins unitary group 1ftVia Basel- Seese compactification , ca And the Cohen
of the toe synn space assoc to Glen in the

cohomology of the unitary Sh Ver
.

This is the source of the restriction to CM fields
.


