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p - prime, AN -4
.

The eigenrorve of fame level N is a rigid analytic curve /Q, whose points are overconvergent eiderdowns of fame level N
.

It encapsulates all families of of . eigenforms which vary patiently over their weights .

Todd Give an overview of the construction of the eidenrorve when N -1
,

and discuss some properties .
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Let p-ibp.no→ GIVEN A :p: some n) be a cts rep .

for example , f eigenform of level f(pY , Pf its p - at:c Gal rep . then pf (not p) is such a xp .

Reps obtained in this war are called f- modular .

Assume g- is p - modular . Let t.la .
be its assoc . pseudo rep . (We'll often write f-auditN

.

)

fact
.

F ! Re -Wg Rist . for any local artinian Frat Amal , we have
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,
/ Ri,A) ± Asim ti Garo -At titi find Mal}

It comes with a univ ps . rep tpi
"

i G.• → Roi .

Its Fp - pts are cts ps . rep's Gp . . → Kp which reduce to to not Moa .

Now let W - rid an space / Qp given on f- in His k of Ap by

work Mom
. ZiNY .

W is called wt spare , WIEN -- Moment III. Eid .

AEE gives tire WHN by ztzt
.
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,

A- ZpEZÉD .

There is a map Rg # W .
On ice pts . it is t-RFO-z-oz.de/-HKFTYz) ) )

,
where (FT : Gin _=Zi

If f is attached to an eiderform f
,
then this gives the weight of f.

let

Rp = M Rg
e- e.mown ,

✗ pi Sp ( Rp) = rid on space assoc
.

w/ Rp .

✗ finite product

let ti
"

=p !
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Let H=A[Teltxp] , and 11--11441 .
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A consequence of Up having a good spectral theory is
.

'

V-xc.ws#lkKRi
,
f an entire power series
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st
.

for all AitapeWich we have
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Fredholm Jet
% not fans of wt k

.

Then Porno
,
IT rots out a curve in WHA

'
= rid on Mace assoc w/ AM

,
called 2-

✗ .

We have

2-
✗ =/ 1kW c-WEAKEN / 3- femiikpls.t.Npf.int}

.

Then we pull back to Xp ✗ A-
" i There is a rig . an morphism site ✗ At → WHA

'

given on pts by

HHI = IAN
, w/

We take the eiE.ve to be

f.÷ # er;
(Zx )

Fact (Gouveia-Mild thorndial finite slope of eidenform f , F ! a fp-ps.reptfs.fi
tffrobd-l.tl Fourier coeff of f.

Thus we get
for. conforms }_ ✗AHH

,

f→ (Up - eigenvalue offf)
This Coleman - Mazur / The image of this mop is f. Kp)
Rents lid Coleman and Mazur prove

that Cp is the " Fredholm closure
" of the set of all classical

eigenforns friend in Xp ✗ A
'

via the above mop) .

Iii) The A-
'

component , which remembers the Up - eigenvalue, is necessary . In fact
,
the image of 4

under the projection to Xp , has dimension > 1-
.

Iii;) It's not obvious that Cp is a curve .

C-M prove this by constructing fit in a different

way as a rig . m . spare locally finite over W (hence a curve)
.

This is done by gluing certain subspaces in spaces 5pm ,
where IT 's are certain Hecke algebras

acting on (families of) of finite slope modular forms .
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ss3.someproperties.PH/en--sCp "
proper?

" That is
,
are there holes? So can a family of finite slope 0€ modular forms converge

radically to an infinite slope one?

And This question is equivalent to whether (it is proper.

This (Diao - Liu
'
16 ) Cp is proper in this sense

.

Rntronpf They approach this from the Galois perspective .

This is proved using fad :c Hodge theory, reducing
it to a statement about the interpolation of certain poetic periods .

This f. Ye,# The eieencurve is still proper in this sense .

AnAonpf_ This time Ye proves it from the Heike perspective, using an older idea of Bozard - Caligari .

The new input is a good , geometric def
.

of ME when ¢27
, building on a def due to Albini

(Before
.
MI was defined for non- integral arts sa the space obtained from an integral wt Met by dividing

be an appropriate Eisenstein series of wt f - k .
)

Pike take 2)

Emnirmirwtrv.hr ;
the difference is that there are now no poles)
Cort lseertrw Malo conjecture let ord ,

and let W
"
= {Ask Weeknd / or } c-W (W" called the

"

halo
"

)
.

Let Giri pre image of W
"
in Cp .

Then for roo , G
"

is an infinite disjoint union of components 2 , ,
each finite flat over W!

For any i
,
each Eli has the same patio valuation for its Up - eigenvalue, soy ✗ ; .

Moreover, He set
of all ✗ is is a disjoint union of finitely many arithmetic progressions .

Rmf This is known if f-2 , N -4 be Buzzard- tilford
. Computationally this has been verified in other

cases .

Picture take 3)

É.it#.=Ea--W


