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0. Introduction

AR T, Bellaiche-Chenevier D3 & “Families of Galois representations and Selmer
groups” [1] @ Section 7.2 7*& Section 7.5.1 Hi*}: & TIZFLHR X 41TV 5 unitary group
LD eigenvariety OREEIZ D WTHER T 5. T3k, HANHEKERKIC & 2 EEEE O
Hfie 2 EDTH 5.

1. #f

Z OfiTIE, unitary group LD eigenvariety % Buzzard [5] (2 & D EXb T N7z
eigenvariety machine % A\ CTHERL T 2 72D DIRPERE 12 DWW T, [1, Sections 7.2.1,
7.2.2] DNFIZIH > THEEES 5.

1.1. The unitary group U(m)

E %2R 2IkE U, ce Gal(E/Q) ZFEEHMR E ED Galois fEH, 2% E ED
BRELEZLT D m ZHARE L, Q LOREIEE U(m) %, E™ LD positive definite
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7% c-Hermitian form

() ()5

\ZABES % m-variable unitary group & U CTE&ET 5.
ZDEE ALED Q-algebra A 12X U T, A-valued points D729 A%

U(m)(A) ={x € Mn(E) @ A)* | z-"c(z) = 1}

tLTEHEZL6NS.
TR, G=Um) BVWTaHZEDD. Q DFKFER v IZBIT S Q,-valued points D
BRIREG(Q,) DHEIZDWTIILATOM®Y

(i) v="0<oo® ETHBETBEHEIE, ( D E TONRE (0) = w-c(w) £BWV
T, 2 D5k
E'—>Ew:QZ, E;)Ec(w):(@f

mofgondmEil
E®qQr= Ey X Eew) = Qo X Qp
(A ) I i

(M (E) ®q Q)™ = GL(Ey) X GLn (Eew)) = GLin(Qr) X GL, (Qy)
RFEIND. £ >T, GQ) BEM 2 -te(x) = 1 THBRT 517z (M (E) 9 Q)
DEAHETHEZ o, c DFEHDNE 1 B EH 2 HaOMBEZ L LTEHLZ
WHERLT, A

GLn(Qr) =4 G(Q0); g+ (9, ‘97"
BEon5. [FRRIZ,

GLn(Qr) —ew) G(Q0); g (g7, )
bfFonsd. LIz, BEH

GLm(QE) %w G(Qé) Lﬂ:(w) GLm(@Z)
DHETERED g € GL,,,(Q,) A

g—='g!
CEIND ZEIZHE.
(ii) v=L<oo W E THEMEDLZVEDIKTI5E8F, (DEIIHD F ORNE w

EUT, GQ) & 2 RIEK E,/Qp iIZffEd 5 umtary group

G(Q) = {r € GL,,(Ey,) | - 'c(x) = 1}

Th5.

(ili) v =00 DHEIX, 2 DOHDIAA F — C TNZTNIZEHL T, BHE D positive
definite 72 unitary group & O [A]H

GR) = {r € GL,(C) | z-'z =1}

WFEINSG. 22T, BEREEEERT. £ <IZ, G(R) IF compact TH 5.
)
%

m#z2(mod4) THdDELEIEX QDIRTOAEMREN ¢ T G(Qy) & quasi-split

7
(iv
TdH % (cf. [1, Proposition 6.2.3 (iii)]).
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1.2. The Hecke algebra H
p % E THOMRTEEHE L, 2 DOEDHDHIAA
Lp:@%@p, lo Q= C
ZEETS. £72,Q, LD p i_r%ﬁf(ﬂﬁ| |, %, ord,(p) = 1 é:fl:%ﬂﬂjéﬂﬁ Q, Lo p
HEMHE ord, 2 FHWT |- |, := p %) tﬁﬁb C ETi3@EE OERMAE |- | &
ZOTZB<.
ZXET S p D EICHD E DFEE v TOREMILE — E,=Q, 75, & 1.1 fi
’C%?‘J%,\ (i) DfFE R
G(Qp) =y GLi(Qp)
DWFEEIND. Tz, 1o THIET D2HDIAAE — C 6, 8 1.1 HiTHRZME (i)
D [F R
GR) 2 {r € GL,(C) | x-'z =1} C GL,,(C)
NFEIND. 5%, ZhoDHEBEZFEEL THL.
R, G ® Z E®D model Z{EEIZ 1 DEIEL, p UADZEE ¢ TRD 2 F:% 3
72T REBEE S, ZEEIZ 1 DEET 5:

() €1 ECHRTS. 5 1.1 BicHEME (1) OB G(Q) =, GLn(Q) % 12
e L TH <.
(il) G(Z,) ¥ G(Q,) ® maximal compact subgroup TH 5.

Ag, % Q E® adele ring A @ Sy-part & U, Zg, == [[,eq, Ze C As, £ 8. £z,
A¢ % A @ finite part & U, A? 2 A¢ 128155 p DHDERS, X 512, AP % AP (2
B Sy DIDHH LTS,

G(Zs,)\G(As,)/G(Zs,) £D Z 1ZfE% & % compactly supported functions 0759

=

Huw 1= CC(G<ZSO)\G(ASO)/G<ZSO)7 Z)
il SR
— 73, ppart (IZEWTIE, BRI NRAEZEL T GQ,) = GL,(Q,) &FR—HLU,

the standard Iwahori subgroup

* *
0 = *

['=¢2€GCGL,(2Z,) |z=|0 0 -+ * *| (modp) y C G(Q,)
00 -~ 0 x

\ZB8 U T bi-invariant 7% compactly supported functions D723 HEH

. (newr z|+-|)
HERD.

Z Z T, bi-invariant 72 compactly supported functions @729 2 DDEE H, &

C. (1\0(@p)/1 Z [iD 1%, G(A) ED Haar measure p THoT, u(Zg,) = p(I) = 1
p

éifl:i‘ﬁﬂffé%f’ H D% A\ 7z convolution FEIZ KX VEROMEZH DI LITiHER. &<

Z, % L e Sy IZH\WVT, maximal compact subgroup G(Z,) (ZfIfd % the spherical
Hecke algebra (ZAHATH D55, Wy, (FATHERE 705 (cf. [4, Theorem 4.6.1]).
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G(Q,) = GL,,(Q,) D subgroups & LT,

B := {all upper triangular matrices in G(Q,)} (the upper Borel subgroup),

N := {all matrices in B whose all diagonal elements are 1} C B,

K := GL,,(Z,) (the standard mazimal compact subgroup),

T := {all diagonal matrices in G(Q,)}(= (Q,)™),

U := {all matrices in T whose all diagonal elements are p-powers with integer exponents},
T°:=TNK(=(Z)")

EBL. £, U D 2 DD submonoids & LT,

p™
U™ = ceU|a=-=>ap,,
prm

LBk E,
B=TxN=T"xNU, T°cIcK, U2T/T', U - cU cUCT

ERHoTWD.
1
Iwahori-Matsumoto [10, Section 3] (Z& 9, C. (I\G(Qp)/f, A [?}> IZEWT,

BOuweU IZHU, Iul € IN\G(Q,)/I E® characteristic function [[ul] A TH
B BHISNTE Y, $RTO ue U (RT3 [[ul] & [[ul]} =5 TERS NS
c. (I\G(Qp)/I, z {%D DHNEE A, L BE, 272, [[ul] (ue U-) =HEPT
BRI NG A, DENEE A LB TNSDER%E the Atkin-Lehner ring £ V3.
[1, Proposition 6.4.1 (ii)] T, RO
ZUT) — A U™ 3 u— [Tull,
ZIU) = A,y Usu=ab ' (a, b€ U) s [Tal][IbI]™!
WEONTED, &<IZ, A, A BAHERTH 5.
UEDEEDE L, 5 3 #iT G LD cigenvariety Z Wik 5 7212 W 5 Hecke
algebras & U T,
H = A, @z Hur,
Hf = -/4; ®Z Hur

<.

Definition 1.1 (=[1, Definition 7.2.2]). B A (ZXf L, BR¥ERE H - A DI L %
A-valued system of Hecke eigenvalues &\ .
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1.3. The weight space W

[8, Section 1.1] THERH S TS & 512, complete Noether local ring Z,[(Z)™] (<
X U, Belthelot Ok #HL TR/ S5NS Q, LD rigid analytic space 2 W & B &,
weight space LR, ZD & & ATLFED affinoid Q,-algebra A IZXF L, A-valued points
DT EG W(A) IFERIC

Homgp~cont.((Z;)ma A%)
CH—HEINSG. &<z, BARRER
(Zy)™ = ((Z/pZ)*)™ x (1 + plp)™
ZBLT, W E (p—1)" D open unit m-dimensional balls @ disjoint union & [A]
Bleins.
WOBENZ LD, Zm & W(Q,) DISEE LA LTHL
Zm = W(Q,);  (kiy e k) = (1, ) = 2 hm,

LI, Z™ DENEE

72 =k, k) | k> >k

277 ={(ky, .. k) | k> > k)

ZEHZLTHL.

1.4. p-refined automorphic representations

Definition 1.2 (=[1, Lemma 6.2.5, Definition 6.2.6]). G _E® automorphic forms @
AN ]k

AG) :={f: X :=GQ)\G(A) — C: function | smooth, G(R)-finite}
LEFKTSH. T T, complex valued function f: X — C »* G(R)-finite TH 5 & I3,
ITARTD ge GR) IZXD f D right translations

(g- f)(x) = flzg) (v € X)
b THEKEIND C EOXRT MIVZEH

(9-f19€GR))c

PAERBRIRTTHD I L 2E®RT 5.
G(A) DIGIZ &5 right translation (ZX D, A(G) 1F G(A) ORIAZE L7220 G(A)
DR TD irreducible admissible representations O RMBHDARE S © %2 E S E

AG) = @ 7™

LTz ng. 22T, mn) iFm DEHEZRT.

G(A) @ irreducible admissible representation 7 (Z2WT, EDGEIZEIT S 7 D
[FREDEMEL m(r) D m(r) A0 TH DB & E, 71X automorphic THBH L.

[1, Corollary 6.2.7] T, G(R) @ finite dimensional 7% irreducible representations
NQ EEHRINTWVWEZLZAWVWT, G(A) @ irreducible admissible automorphic
reprensetation 7 13 Q ETEHZINTVWAZENRINT VS,
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Definition 1.3 (=[1, Definition 7.2.1]). k = (ky,..., k) €Z™ % 1 D& 5. G(A)
@ irreducible admissible automorphic representation = &, IEFAf 1} & 7z (C)™ D
TR = (¢1,--,0m) DKL (7, R) D% p-refined automorphic representation of weight k
THDLIE, RO 3 7 Mafilzdl ez nd:

(i) m D co-part 7y & positive definite 7% unitary group G(R) O&EIL& LT, X
1THN D723 585 BE

21
T(R) := € GL(C) | |zilee =1 p C G(R)

Zm
@ highest weight (ki ..., k,) {3 % character

21
0 : T(R) — C*; »—>zfl-~-z§{”

Zm

AT 5 G(R) @ irreducible representation Wy, (C) & [AHTH 5 (cf. G(R) O finite
dimensional 7 irreducible representations @ highest weights (2 & % 728X W (C) O
FERRIZ D\ T, [12, Sections 19-21] 2 S MDD Z &).

(ii) m D p-part m, (& unramified TH%. DX D, non-zero T K-invariant 722
NVIMFEIES 5.

(iii) R & 7, D accessible refinement THS. DF D, RIS S T D unramified
character y %, x|ro := 1 (Z DEMAD unramified TH 5 Z &2 FHEKT %), 2D, (L
Di=1,...,miZxL,

1

X p (+ i-th) =

1

EBWVWT, MIZBELTT LITIERTAZETEREL, SHICN ETH1 2856H5
& T, x & B L® character &ART & E, 71, I& Indg(Qp)(X) @ subrepresentation
ELTESNS. ZOFMIK, B @ the modular character

by x -+ x %
0 by -+ %

0p:B—C* [0 0 e by [ by [ by
0 0 -+ 0 by

D Oplpo =1 THBZLIWTEHERELT, U2 T/T° O character x65° U DRBLE L
T m, @ I-invariant part 7} @ subrepresentation ThH & Z & L[AfETH 5 Z & H 1,
Definitions 6.4.5, 6.4.6] (Zf#@iI TV 5.

IDEE R = (¢1,...,¢m) &, the local Langlands correspondence T m, (ZXf
Jin3" % Weil-Deligne representation L(m,) {243 % geometric Frobenius element @
eigenvalues 726 Z Wi 726 DIZ7 > TW5B (cf. [1, Sections 6.3, 6.4.3]).
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Definition 1.4 (=[1, Definition 7.2.3]). p-refined automorphic representation (7, R)
of weight k = (ky,. .., ky) AT % Q,-valued system of Hecke eigenvalues

w(ﬂ',R) H = Ap ®z Hur — @p

ZIRDEDITERT 5:
£7, A,-part (IZDWT, Definition 1.3 (iii) TH7z & 512, m, D accessible refinement
R IZAES 5 U @ character y IZ2WT,

X052 1 U = C

X Q BERI N U OXRBL x) D subrepresentation TH2DT, 1, ZiBELT C 2
HHIAENZ Q ITE B DI L DDD 5.

F7z, moo = Wi(C) IS S T(R) @D the highest weight character ¢, %, T(R)
EDSZDEFDOERT GL,(C) DNAITHRERD LI HAH LIZER L2 D%
U EIZHIRY 5 Z & T, U ® Q-valued character

P
6 U — Q; s pakittambm
P
WEES.

£oT, U D 2 DD characters DFF X&;%% %, [1, Proposition 6.4.1 (ii)] TR S 4
BROFAMZIU) =2 A, 2@ U CERO¥ERMIZIER ST S Z £ T,

Yy Ay = Q3 C with |y = X050k

NELSND.
RIZ, Hype-part (IZDWTI, Sp IZE T B8R LITXH U, G(Z) ¥ G(Q) D maximal

compact subgroup TH O IFEAETRNTD (€ Sy IZXUTHFIET S Wf(z’“’) @ non-
zero spherical vectors @ Hecke eigenvalues % F\ T, ER D ¥E[HHY

Yur : Huw = C
ES6N 5. [1, Corollary 6.2.7] TRINTWVWA LI, 71X Q FEHEINTVWSZ

EMD Py 1F 1o ZHEUT CIZHDIAENZQ IZZ L DI LD DDN 5.
PAEIZ KD BRHERBY

P DUy H = Q3 C

MEED, 101} LAIT S Z LT, prefined automorphic representation (7, R) of
weight k (23 5 Q,-valued system of Hecke eigenvalues %

V(xR) = lp © Lz;ol o (Yp @) H — @p
LEFTD.

92 HiLABE TR I NS G LD eigenvariety |&, p-refined automorphic represen-
tations (ZfTBE 3 % Q,-valued systems of Hecke eigenvalues % parametrize 3% rigid

analytic space TH 5.
7



2. G LD eigenvariety X

ZDHITIE, [1] THEERI N G ED eigenvariety BWED KD RMEH%ZEDEHEDT
H BT DWT, [1, Sections 7.2.3, 7.3.1] DARIZIR > THERT 5.

Homying(H, Q,) x Z™ DIBHES 2, %
Zy = {(Y(=r), k) | k€ Z™, (m,R) : p-refined automorphic representation of weight &}
CEFETD.UT, Z) DFES Z % 1 DEELTHL.

locally constant C compactly supported Z2{EE D idempotent

e € Co(G(AP™), Q) ® 1y, C C.(G(AP), Q) (satisfying e = e)
Z 1 DEEL T,
Ze ={(Yr), k) € Z | e(x”) # 0}

B, Z, DEMZEWT-F prefined automorphic representation 7 (X type e TH 5
EWVWS. LN, Z A0 THEERET 5.

o, BEELTWDS Q, IZHWVWT, Q, D finite extension L T

woe € C(G(A]), L)

THdED%E 1 D2Lo>TEL. G918, 1,0e P inoe € C(GAF),C) DZ L &Fl 5%
BEHUTHIZ e 2K 28I 5. £/, 58E% T 5 rigid analytic space 725139
NT L ETEHREINTVDIHDET S,

IROEHPATEOEEHL 225D THY, THOERIZH S 4 Ol (X, ¢, w, Z)
% G ED eigenvariety for Z, &FEI:

Theorem 2.1 (=[1, Definition 7.2.5, Theorem 7.3.1]). FElOFEDL &, H5 L I
E % X N7z reduced 72 rigid analytic space X &, 5

Y :H — O(X): ring homomorphism,

w: X — W : rigid analytic map,

Z C X(Q,) : accumulation Zariski dense subset
TIRD 6 ka2 ii=THDIRFHETS. 72720, Z C X(Q,) »* accumulation Zariski
dense subset TH 5 L 1X, X ODEED irreducible component & Z I3HERZH 5,
EED 2 € Z ITHRLU, X T8 % 2 DH 5 affinoid open neighborhoods @ basis
{U} T, UNZ M U T Zariski dense (27855 DMWHFHETSHILTHD (I ZT, rigid
analytic open & Zariski open TH 2 & IZPR SR\ L ITHER):

m—1

p
(i) ug:= p"t (+ i-th) | e U7 &8 &, [1, Proposition 6.4.1 (ii)]
1
DRMZELUT, [lul] € A LH—HTE. DL E,
vi=(w, ¥(ug) ™) X — W xp, GoL

I& finite map THSH. 22T, Gy 1& L EOD rigid analytic 7% affine line AP P
SR 2 B0 FRWTHE 5 V5 Zariski open subvariety Td D, affine algebraic variety
Spec(L[¢,¢7Y]) @ rigid analytification %329 (cf. [3, Example 9.3.4/4]).

8



(i) W xp G2y DAEFED affinoid subdomain V 12X} U, Br#E[E Y
((the restriction to v~ (V)) o 9)) @ v* : H @2 O(V) = O(v~ (V)

T EHTHS.
(iii) B

X(Qp) = Homung(H, Qp); @ = (v 2 b= P(h)(2))

HAWTEE 254
Z = 2y ze (U, w(z2))

2 2y DEDEE Z, ~NORHY
7= Z,
L5 (ZOERHPITEK D, eigenvariety X & type e D p-refined automorphic repre-

sentations Z, % parametrize 3% & A%,

(iv) X & equidimensional of dimension m T®H Y, v(X) C Wx G} 1 Fredholm
hypersurface TH 5. X HI1Z, X 1 IRD 2 FH: %4729 affiniod subdomains Q 725
57825 admissible covering % H D:

(a) w(2) C W X affinoid subdomain TH 5.

(b) wlg: Q2 — w() 2 Q DIEED irreducible component (ZHIRT 5 &, ZD
BIZH U T finite map £ 72 5%.
1

(v) EED i=1,... mITHL, u; = p (« i-th) | e U %, [1, Propo-

1
sition 6.4.1 (ii)] PFAMZEL T [[ul] € A LR—HUT, Fi:=(u;) € O(X)* &
<.
7' BIRD 3 ZMETGT-TE 2 € X(Q,) DT X(Q,) DMAEALT B!
(a) w(z)=(ki,....kyn)€Z™ " TH5.
b) FEDi=1,....m—1ZXL,
OI‘dp<F1(Z/) s FZ<Z/>> < kz — ki—i—l +1
UNERVAS)
(¢) EED i=1,.... m IZHU, pi(z) = F(Z)p it LBLLE, [FRED i £
IZRU,
o) () #p
AN RVAS)
ZD&E,ZCZ THY, D, X @ accumulation Zariski dense subset Tdh 5.

(vi) Y(Hw) COX) :={feO0X) ||f(x),<1lforallz € X} TH5.
22T, X DIERED affinoid subdomain U 2% U T restriction map O(X) — O(U)
MY continuous & 725 & 57 O(X) @D the coarsest locally convex topology 2B L T,
O(X)% I% compact TH 5 Z & IZHEE (cf. [1, Lemma 7.2.11]).
9



Remark 2.1. (1) Theorem 2.1 (iii) TH.7z & 512, eigenvariety X T parametrize 3
% p-refined automorphic representations (7, R) 73 type e ’C HBENDEHITIE, E
5 fiTEHZI NS “minimal eigenvariety” X Z#EE 3 2B%IZ idempotent e % ] &’ i
ATELSZLIZEST,p L EBLBFE I Ty Giﬁ[ﬁﬁ’é'é Weil-Deligne representation
@ monodromy WK E ROV E S ITHMIZ 2% AH O (cf. [1, Propositions 7.5.6-
7.5.7]), X E® Galois representations @ family %Z FH\ 7z Selmer group ® non-trivial
RO E WD (1] DEHMZ R/ 5 A THEHELRSMFMIT &0 D (of. FR AR
K2 &% [1, Section 8] OWFi%E SHD Z &).

(2) Theorem 2.1 (v) & Z' 2¥ Z DEREETH LD L 2RGETEHHDTH D, &<
W, S fF (D) I3 RIFEE 3.4 BiTELT S “finite slope %% D7 p-adic autormorphm
forms & classical automorphic forms & DR EELSEDLLEHDTH 5.

Remark 2.2 (=[1, Definition 7.2.13]). Theorem 2.1 (v) TEZRI N/EIEE Z' C
7 DEED R 2 12X U, Theorem 2.1 (iii) TXHd % Q,-valued system of Hecke
eigenvalues 1, M3 5 p-refined automorphic representation of weight

w(z) = (k1,... kn) € 2™
Z(m, R) &35, ZDEE, x(u) =¢; EUTEEX S U D character y ZHWT,

%' = w(nR = lplyg (% X wur) with wp|U = X(S;%(SE
ERINDZDOT, MEED i=1,...,mIZHL,
Fi(2") = (ui)(2) = Yo (wi) = Yirr) (i)
= Lploe (p(us))
|

-1

= ple X (u ) (UZ)ék(uz))
— 7% ki
bploo \Pi ’P’p p)

L7525, £o7T, m, D accessible refinement R = (o1, ..., ¢,) &, Theorem 2.1 (v) (c)
TREZRINME (), ..., ¢ (") DEFKK

1-m 1-m 1-m 1-m
oo (RIPlp? ) = (tptoe (2rlPlo® )5 tptoe (@ilplo )5 tptd (0mlple )
= (Fl(z')pfkl, o Fi(z’)p*kiﬂfl, . ,Fm(z’)p*k’"*m*l)

"o b,

Z ORRALE, [1, Conjecture 6.8.1 (Rep(m))] THEENRE I NT WS 1 1T
3 % Galois representation p, (ZXf U, crystalline representation p,r|Ga1 @,/E) WATBE
3% the crystalline Frobenius @ eigenvalues ZWiR7ZEHEDTH D, 25 4 HiCTEES
% “minimal eigenvariety” X (Z Galois representations @ family 2T,
Definition 4.2.3] DFEIKT®D “refined p-adic Galois representations @ family” & &A7R
TODEEREDTHS. (cf eigenvariety D Galois representations @ family
X> “refined p-adic Galois representations @ family” (2 DWW T &, FAFEEKESKIZ X 5
[1, Sections 7.5.2-7.5.4] DRE % S ).

3. X O

Z DOHEiTIX, Buzzard [5] IZ &K D EA/L I N7z “eigenvariety machine” % F\ T,
Theorem 2.1 TERINTWSLME %723 eigenvariety 7 E D K S IZHEK S 115

IZ2WT, [1, Section 7.3.2-7.3.6] DA > TS 5.
10



Z Z T, Buzzard [5] @ eigenvariety machine {Z2WTC, fliFIZHIRDIED 72\, £ D
7212, ZOHRY KD OF7Z RS OBE, FHIZ XD [5, Section 5] DBEHGEHD
NAE%Z F & D-MEELFERM “Eigenvariety machine DREKIZDOWT” Db DL T 5.

reduced 7% rigid analytic space W E® data ({Rx}xcw, {Mx}xcw, T, ¢) (X
L, eigenvariety machine [5, Construction 5.7] (2 X D, ¢ 12T 5 W LD spectral
variety Z, & L0 data IZfIEd 5 W ED eigenvariety Dy %5 7% % rigid analytic
spaces 0D A

D¢ — Z¢

N O
4%

BT DIENTEL. ZDLE, IRD 2 DOEMNKILT S:

(ii) W DOfEE D admissible affinoid subdomain X (ZXF U, Zs X3y X & Dy X3y X
TN EN, data (Rx, Mx, T, ¢x) (ZAIBET 5 spectral variety Zs,, & eigenvariety
Dy, WIZHABTH 5.

& <12, W A equidimensional of dimension m T& % & &, Chenevier [6, Proposi-
tion 6.4.2] IZX DIRD 3 DO FERMPFEH SN TS (cf. ZH 51 [5, Lemma 5.8] 12
FEHHNTWVWD):

(1) Dy B equidimensional of dimension m TH 5.

(2) D, DFEED connected component D Dy — Zy 12 X 281, Zy D connected
component TH 5.

(3) Dy DIERED connected component D Dy — W IZ X 541F, W DH S con-
nected component (Z3H W T Zariski dense Tdh 5.

% 7z, eigenvariety @ valued point & T DEAED system & DEEFRIZDWT, [5,
Lemma 5.9] C, ¢-finite 7% T DEAED L-valued systems 2D TEAE L D, D
L-valued points DL TES Dy(L) DEIZERFNPELET DI EVRINTNS.

IC, i BEOREEATEDE 2 HiDH DIZE L T, Bellaiche-Chenevier [1, Section
7.3.2-7.3.6] 12 & % eigenvariety X OFEIZDWTEEZ#ED LS.

AR 3.1 finr o 3.5 i CTEAINAMEANAEL 2 I THWS NS ELS % #ilA
EUIZERD UTHRARTU £ 54518, Buzzard [5] @ eigenvariety machine % j#/H U
THIE D eigenvariety X %155 728 @ weight space W E®D data

{AV)vew, {SV,r), r > rvivew, H, wo)
EIERT A ZEDRAHOTHNTH 5.

Remark 3.1. (1) data OFIZIER SN TWS Banach A(V)-modules S(V,r) 7251,
the space of p-adic automorphic forms of weight in V', radius of convergence r and type
e LIFENZHDT, &V TLIZBE r > ry THRATFNITONTIEWEN, S(V,r)
AND uy DFEMIZ p-adic Riesz theory Z#EH 5 Z & TS(V,r) DEMRAT & LTY]
Dt X3 projective A(V)-module 1, V 7ZIHIEFEL T r ITIIKGFETICEE S
(cf. p-adic Fredholm theory & p-adic Riesz theory (Z DWW TI&, =AdF— KOG
e S HBIRIC X 2 G EER “REERD p E#EIZOWT 22D L),

(2) S(V,r) IZiF H &R TIE RS ZDHMAETH S H- UNMERATEHI LN TER
W72, data DHIZAAR 55 Hecke algebra & U T, H Tl H- AHVWLSNT
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WBM, (1) THBAR7z r > ry ITHAEL 78\ projective A(V)-modules ETIE, ug 23A]
WIERT 2 2 8o, #ERIC H 2RPERT 52 21275 (cf. 25 34 HiTD U~
Dtk U~ OILORIZETSEEEZSHDOI &),

3.1. The family of the U~ -stable principal series of the Iwahori subgroup

B1HIEE 2 fiTREINLRL T e AR TCE ML THHATSZ LITLT,
M = IUT &< &, [1, Proposition 6.4.1 (i)] TM & G(Q,) = GL,(Q,) D
submonoid TH 2 Z EHARINT V5.

TR 7 eigenvariety machine %M U 72\ data DH1IZ 3 % the space S(V, ) of
p-adic automorphic forms of weight in V, radius of convergence r and type e % {X
HiTERT H7-ODMEfE LT, REiTIX U -stable principal series of the Iwahori
subgroup £ XN 5 M-module C(V,r) ZE#T 5.

V % W ® admissible affinoid subdomain ¥ U < & closed point &9 %. V IZf]fH
3% tautological 7% character

xv T (Z)™) = AV)S te= (V30 0(t)
1Z A(V)-valued map & U T continuous TH DD T, x|qp+iz,)m B A(V)-valued an-
alytic map 725 XS RB/NDIFEER r=1ry, 2L BT LN TES.
B=T"x NU

THAHILIZERLUT, xyv 2 NU ETi3a 1 22 5852 & T, B ® character {2
ERETHIZENTES. _

Tz, ARSI RT 1 THD ATk 575 [ O subgroup % Ny &
BLE GQy) ITBENT

IB = NyB

THEILIERUT, EEDOEE r > ry ITH LU, IRD A(V)-module ZEFHT S Z
EMTE 5!

C(V,r):={f:IB(= NyB) = A(V) : map | f(zb) = xv(b)f(x) (x € IB, b € B),

fln, © r-analytic}.
ZZT, flg, : No = A(V) D r-analytic TH 3 &1, FRED a € Ny IZHL, A(V)-
valued map
fa: No = A(V); nw— flan)

k p (B EHR 2, =5 pZ, ZELUTESNEEAL LTORES

1 0 S 0 0
pPnay 1 v 0 0
(Zp) ™% =5 Noi (nyj)mzingzr = | PIs1 Pnz - 0 0
N1 PNm2 - Plmom—1 1
YERT BT, (2,) T ED () meiso1 &2 E TS map
m(m—1)
fo: (Zp) — A(V)

m(m—1)

YUk ¥ EEROBNES (VL)

A(v><<”—jj) >0>JT:<‘: LTHINBEI LRV,
D) m>isj>1

WZHIBRS % & A(V) O Tate algebra

12



ZDEE a€ Ny BWEI mITEBEHRI NG ZLITHER LT, &%

m(m 1) . r . T
('2,)" 5 - i (1 +572,) % -+ X (a1 Z,)

m(m—1) 'm(m—l)

Yo HOMEEBRIZ A ET B 22T, C(Vir) AV (ni)msisgs)? 2 LT
—fHEINBIENS, W A reduced ’Cﬁ)é CIERLT, & fel(V,r) iITxU,
A(V){(nij)m>isj>1) TD sup norm | - | Z T, norm

’f| = Supa€N0|fd’

‘ L m(m=1)
ﬁ)ii o) s C(‘/, T) 1¥Z D norm C:Eg LT A(V)((nij>m2i>j21>p
orthonormalizable A(V')-Banach module &7 %.

MY IBCIB THAZLIZFERLT, EEDOmeM & felC(V,r) ITHL,

(m- f)(z) = f(m'z) (z€IB)

& isometric 73

CREFRTDIET, MIZLD C(V,r) ED A(V)-linear action WEF 5. & <IZ, (&
1 o .- 0 0
p* No1 1 0 0
Dy = eU— &n=|na nza - 0 0] enNyizhU,
pom : s : :
Nm1 Mm2  NMmym—1 1
1 0 e 0 0
pal “27121 1 0 0
ulnu=| P" ®nz pTT®ng 0 0
pal _amnml pa2_amnm2 e pamil_amnm,m—l 1

ThHO, EED feC(V,r) &a, n € Ny iZxL,
(u- fla(n') = (u- f)(an’)
— fu o))
= xv(u™") f(u™ (an")u)
LY a; > >a, THEDT,ueclU &5 C(V,r) ~OIEMIE compact T
})fj @ A(V)-linear action % 2 orthonormalizable Banach A(V)-modules 0 family
{ev,r), r>rvivew

IZ DWW T, admissible affinoid subdomain ® U < 1% closed point 7 & 72 5 @& LR
VI Cc VIZXRU, D restriction 2545415 map C(V,r) — C(V',r) o, M-

equivariant 7% A(V’)-isomorphism
C(V,r)@aanA(V') = C(V',r)

DWFEIND. 72, pny =p " pny; &0 r-analytic 72 map (& (r + 1)-analytic
THH5HDT, M-equivariant 7*2 compact 72 inclusion

CV,r) = C(V,r+1)
13



NEONSE. LI, EED uwelU = & r>ry IZRLU, compact 7% map (2 & % Al #
B
C(V,r+1) = C(V,r +1)
Ut O TU
cv,ry = c,r)
nEohsd.
3.2. p-Adic automorphic forms of weight in 1/, radius of convergence r and
type e
ARETIE, BIfiCEZR I N {C(V,r), r > rvivew ZHWT, the spaces of p-adic
automorphic forms of weight in V| radius of convergence r and type e @ family
{S(V,r), r >rvivew ZHET 5. ST EATHIETOL D25 SHSHHT 5.
W DAEE D admissible affinoid subdomain ® U < IZ closed point V' & LR DFEE
r>ry XU,
F(C(V,r)) = {f : G@Q\G(A) - C(Vyr) : map |
fLx hy)g=h," - f(g) (9 € G(As), hy € I(C M),
f: smooth outside p}

LB TTT,1xhy, € G(Ay) &, p AW hy, T, MOFERKTOHDIETNT1T
HBERYT. £z, f D smooth outside p TH 5 &1F, G(AY) D&H 5 open compact
subgroup 2 X % right translation @ % & invariant THD L WS HKETH 5.

EED ge GAY) & fe F(C(V,r) iU, g-fe F(C(V,r)) &

(9 f)z) = f(zg)
EBELZET,GAY) D FC(V,r) NDEFHPEEY, Hy @ F(C(V,r)) ~D Hecke
EH%ZEHRTHILNTES.

—JiT,C(V,r) A M-module THEZ & &, U C M » A % [, Proposition 6.4
(ili)] DFEE Z[U-] = A 28U THEKT B2 o, A O F(C(V,r)) ~OIER
HRIZEX D, G(AY) D A; DIEHIZATH L Z e Dn 5.

Z 2T, 52 fiTHEE L7z idempotent

e € Co(G(AP™), L) © 1y, C Ce(G(AT), L)
%IV,
S(V,r) = e(F(C(V,r))) C F(C(V.r))
eHLe,
FECWV.r)=8V,r)® 1 -e)F(C(V,r); [f=ef+(f—ef)
ERRINZDT, S(V,r) ik F(C(V,r)) DEHMINTTH 5.

7z, e D S 1y, THEINS, Hy DILEATH D, A D F(C(V,r)) ~
DIERIE, F(C(V,r)) DIt7zb D TH 2D C(V,r) ~D U~ ODEHZHVTERI
NTWBDT, e & H =A, @z Hu @ FIC(V,r) ~DIEAIET#THS. £oT,
S(V,r) I& H -module TH 5.

e 73 locally constant T compactly supported TH B Z & D25, G(Af’so) @D open
compact subgroup K7 %143 /N& < & 5T, G(A?) D open compact subgroup &
LT K :=1x K™ xG(Zg,) £BL &, u(I) =1 LEHELLTWBDT,

€-€Egmr =€, Egw - EKgr = EKIP
14



LTET,

S(V,r) = e(F(C(V,7)))
e(exr (F(C(V,7))))
= e(exr(ex (F(C(V,7)))))

C GKI(F(C(V, 7”)))

&0, S(V,r) & e/ (F(C(V,r))) DEMKETFIZZRS. ZIZT, XIRELUPSREHEA
DIRTEE S & Gi, D open compact subgroup K” (ZXF U, err 13 locally constant
T compactly supported 72 G(Ag) E® functions D729 EIZEH 1T % idempotent

1
p(K")

0 (z & K”)

(x e K"),

ZRLTWVWS.

[1, Section 6.2.3] THEINTWAD X ST, Borel [4] 12X D double cosets DES
GQ\G(A)) /K ZAREATH DI NRINTED, TORERFEOEEAE hy &
B BeRER {o,..., 2, } ZEEL,

L= (2;'G(Q)z;) N K
LB L, GQ) & GA) DHT discrete TH D (cf. [13, Theorem IV.2]), G(R) %
compact THEINH LD i =1,... hg IR L, Ty 1& G(A) D finite subgroup &
5. Uhi> T, G(AP™) @ open compact subgroup K™% % & 512 12/h& <
WMOETZET, EEDi=1,... hg XL,

I = {1}
LITBHIENTES.
Haar measure 7% left invariant TH2Z &6, (LED f € F(C(V,r)) & a €
G(Q), i=1,....hg, k€ K IR L,
ex f(axik) = ex f ()
& 72 %MD T, L-linear map
et (F(C(V,r))) = C(Vor)"'serer f o ((exo f) (@), -+ s (erer f)(nye,))

& injective TH 5.
SO, ERDi=1,...  hg \CRHU, T, ={1} THBZh 5, ETHEESNZE
R

hier

QM:LMQMK

BT SREIRE GQ)r, K DIt axik (a € G(Q), k € K') DJFIZ unique (XK I 1
528l K O plan K,=1THD,p DHTIE K? D G(Ar) D open compact
subgroup TH D Z &5, fEED (¢1,...,¢n,,) € C(V,r)x IZH L, B

f:GA) = C(V,r);g = axik — k' f(z;) (e G(Q), ke K')
¥ well-defined T F(C(V, r)) DILTHDZ RO , EED i = 1,... hg &:iﬂ‘b,
(GK'f)(iUz') =G

15



Y %5DT,
exr (F(C(V,r))) = C(Vor)"ss e for ((ex (1), (e f) (@)
l& L-isomorphism T&» 5.
L m(m=1)

BIEIC AL 1T, C(V,r) & A(V)((nij)mmisj>1)P 7 & isometric %% orthonor-
malizable A(V)-Banach module T&H % DT, fLED f € ex:(F(C(V,r))) IZH L, ED
L-isomorphism %@L TC(V,r) ® norm % HWTEZEI 1% norm

= max {[f(z:)[}

1<i<hy
2D, e (F(C(V,r))) 1% C(V,r)hx" & isometric 7% orthonormalizable A(V)-Banach

module £72%. £o>T, ZDEHNKFTHS S(V,r) 1& Buzzard [5, Section 2] IZ& D
BAINME (Pr) 3 2 A(V)-Banach module &725%.

Definition 3.1. S(V,r) % p-adic automorphic forms of weight in V| and radius of
convergence r and type e D ZE[H] <‘: W,

ETHREZESIT, S(V,r) IEH 1I2XD A(V)-linear action &ME (Pr) %D A(V)-
Banach module ’C%é &I, EE,I%?O) we U~ & BificAHaIZLDIZ C(V,r) R
compact \ZET B2 &6, S(V,r) IZ% compact IZ/EfT 5.

B D &% T A7z orthonormalizable Banach A(V)-modules @ family {C(V,r), r >
rvivew BHDOMEZF EHWNT, HE (Pr) 2% D Banach A(V)-modules @ family

{SWV,r), r = rvivew

FIROWEZEDZ LD DN5:
admissible affinoid subdomain ® U < I closed point 757250 &EBR V/ C V I
XU, H ™ -equivariant 78 A(V')-isomorphism

S(‘/, T)®A(V)A<V,) ;> S(V’, 7")

MFEI NS, TN, Buzzard [5, Section 5] 12 & W BEAI N7z “link” LIFIEN S
p@mﬂ%%t¢%®f%5 CITHE.
I 51T, H ™ -equivariant 72 compact 7% inclusion

S\V,r) = SV,r+1)
PEONT, [EEDO uecU = & r>ry IZX U, compact 7 map 12 & % AJ XX
S(V,r+1) = S(V,r +1)
Ut O tuU
S(V,r)y = S(V,r)
NELHND.

3.3. The subspaces of classical automorphic forms

Z DFfiTlE, p-adic automorhic forms D ZE[EIZ B 1F 5 classical automorphic forms
VINISRAN Z)iB/WhF'EH’ DWTHET 5. gifi CHW-I S %220 EMHHT 5.
fEED continuous character ¢ : T(= (QX)™) — L* 12X U, | ipriiz,)m A L-
valued analytic map &722% &S REB/NDIFEEBK r=1r, 2L DI LN TES.
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% 3.1 Hi TR X N7z the U~ -stable principal series of the Iwahori subgroup & [A]
BRIZ, R DEE r > 1y 1K U, XD orthonormalizable Banach L-space A2 X
NnN5:

HP(p.r) = {f - IB(= NoB) — L map | f(ab) = 0(b)f(z) (x € IB, b€ B),
fly, © r-analytic}.
ZZT, &2 N ETIH1 2ZHAE5I12ULT, B ® character IZIEEL TWAZ &1
meM D feilBy,r) ~DfEA%Z
(m- f)(x) = f(m™"x)

ICEDEET D,
£ 95 1 DfEED continuous character ' : T — L* 2 &5 & AEED r > ry,ry (12
XU, L-isomorphism

ig (,r) == i (We,r); [ (2= P (2) f(2)
M5, M-equivariant 78 isomorphism
i () @0 i ()
WEEIND. 2T, E M=IU1—-U" T %2@LTM D character & H
BMUTWS Z EIZHER.

SCERED ke Z™ IZRU, T(R) @ the highest weight k 12473 2% G(R) @
irreducible representation Wy (C) 23 W,(Q) @ C & LT Q EEEIND Z LITHE
LT, G(Q,) ® irreducible representation Wy(Q,) := W(Q) ®¢ Q, ® B IZET 5
highest weight vector v % 1 DEE T 5.

Wi(L) := Wi(Q,) ®qg, L ® dual space Wy(L)* := Homp(Wy(L), L) DIEFEDIT ¢
WZX U,

fo:IB—L;, x+— p(x-v)
EBLE [EED x€IB, be BITH LU,

folab) = @((2b) - v) = 0x(b) o (2 - v) = 0k (b) fio ()
LB, Fi, f, & Ny ICHIRL 7z & &, Wi (L) ¥ G(Q,) D algebraic representation
THEIEMNS, EED € Ny BB f(x) = p(z-v) 1Tz DEED ELBET
3 LBOSHRL LTEINEDT, [,|x 1 O-analytic &4, &,

fﬂO € lIBB((SEv O)
TdH Y, L-linear map
Wi(L)" = i’ (0, 0)
NEED. EBDO me M Do Wy(L) ~DIEFAM

(m-@)(v) = p(m™-v) (v € Wi(L))

THEZOoNBZeh 6, ED Llinear map (& M-equivariant TH 5.

X5, IB DB 2L T 5 LAREDOLIHARRED IB L CHEEMNIZMHEA 0 T
HE, G(Q,) OB E ATHEERIZMED 0 TH S Z & &, highest weight vector
v 1& non-zero TH D, G(Q,) - v A irreducible reprensetation Wy (L) Z KT 5 Z &
M5, E® map 1& M-equivariant 7% L-linear injection Td 5.
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—JiT, W @ closed point V = {k} (ZAfBEF % continuous character xy = x; 1&
Oplro £5F L <, (14 pZ,)™ LT analytic THEDTry=r,=07TH5. B LT

0k = X - (Orlv)
ThHhdZEIZERLT, ED M-equivariant 72 L-linear injection DO id T M DIEH
% 0, Tte% T & T, M-equivariant 7% L-linear injection
Wi(L)* © & < i3 (xa, 0) = C(k, 0)
"Eohd.
Definition 3.2. {fLE®D r > 0 12X L, E® injection 2 515 515 H -equivariant
7% L-linear injection
V(L) © 60) = S(k.0) = S(k. 1

D S(k,r) 2B BH:% the subspace of classical automorphic forms of weight k £\
5. 2, Q LEZEINT WA HELH A C-HRE D automorphic forms of weight & @
Zéffl%, 1,00} ZIBLT Q, NTHREZ LKL, M OIEf% 6, TlR-o7-dD L
R THB I LIZHEE.

3.4. The finite slope subspace

AHiTIE, “finite slope ZH D7 L WHIBEEZE A L, p-adic autormorphic form %
1 D& o/zb & FND classical automorphic form TH B E 5 » %2 ¥E T 5512
DWTHER T 5. Z4id, Theorem 2.1 (v) IZHELKBERT 25D TH 5. FiffiiE CTHH
LTWEil5Z2ZDEEHWS.

Definition 3.3. k£ € Z™~, r > 0 Z & %. p-adic automorphic form f € S(k,r) of
weight k, radius of convergence r and type e 2* finite slope #H 2Lk, HBD uec U~
PFELUT, IRD 2 DORMGEHZTILE2 VD!

(i) S(k,r) @ subspace L[u] - f IZ finite dimensional TH 5.
(ii) w|pp.p V& invertible TH 5.

finite slope % % D p-adic automorphic forms KD 729 S(k,r) @ L-subspace %
S(k,r)® &&<.

FED feSk s iz, ue U~ BHHELTWE LT, 2 2O5%M (i), (i
iZ &Y, Cayley-Hamilton OEIEH S (ulrp.)~" € Llu] THB I D3OS, LED
heH 12U, h & uidpadic automorphic forms (Z A #UZ/EH % DT,

Llu] - (h- f) = h-(Llu] - f)

% finite dimensional TH O, L[u] - (b - f) £ T u & invertible £72%. Xo>T, h- f
% finite slope #HD2Z £ 127220, S(k, 7)™ 1& H -module TH 5.

p*
X772, LD u Zu= ( ) (ap > > ap) EBVWT AEED W € U™
p
P
B = (by > -+ > by) TBTE, FEDi=1,....m—-1T
b
pm
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R DT s  a e sz e T

a; — Q41

pkzal —b1
k "o/

U= ceU ™, u =uu
pkam—bm

L TEB5DT, Lu]- f ET u » invertible TH2 I &6 o' B invertible TH B Z
EWBIEMBNS. Lo T, Sk, r)® 1% H-module TH 5.

6T, e(F(Wi(L)* ® &)) & L L finite dimensional T H-module TH D5,
‘H-equivariant 7% L-linear injection

e(F(Wi(L)" ® b)) = S(k, )"

"EoNn5.

IRDEEM, finite slope % H D p-adic automorphic forms 12 2WT, ZAY classical
THBHNE D POHESRM%Z 5 Z 5 “control theorem” EIFENZHDTHH, TD
HIE S 1E Theorem 2.1 (v) IZBWT Z' 23 Z DML D Z L &R IRHET 5540
D12 (b) ZOLEDTH5:

Theorem 3.1 (=[1, Proposition 7.3.5]). f € S(k,7)*®,Q, T XTD ue U IZxf
THRMEANZ LU, EED i=1,... . m I/, u- f=Nf (NheQ)) &b
< (22T, u; ¥ invertible THEIZ L6 N #0 THDZ LITHER).

LU, EEDi=1,...,m—1 T,

Ol"dp(/\l s )\z) < kz — ki+1 +1
6 1E, f X classical TH 5.

Remark 3.2. Theorem 3.1 DFEHDFEMIZ DWW TIE [1, Section 7.3.5] & TS
272 &0, GEHO HE 2 M kR 5 72 5 1F, p-adic autormorphic forms 723 %2
[l D classical automorphic forms D749 3 2E/MIZ K D REZERIZENT, uy -+ uy D
operator norm A p~ki—kintl) DIRCH B Z & 2T S Z LT, f DEAMED p i
HEIZBE T 250006, f OEERIICB 28050 THLEZ LWRINS &S

3.5. The eigenvariety machine

AREITIERTHI E TOY¥EMDE &, Theorem 2.1 DME %729 eigenvariety X % F§
B9 % 7282, Buzzard [5, Construction 5.7] @ eigenvariety machine % & ® & 5 1238
AT 220 THEHRT 5.

Definition 3.1 DEHLRTHAZ K DT, H- OFHEMEE (Pr) % D Banach A(V)-
modules @ family

{SV,r), r > rvivew

WZEWT, U~ DItlddT R T compact IZ/Ef T 5 Z & &, admissible affinoid subdo-
main B U < 1& closed point 7* 5725 &R V! C V IZX L, Buzzard [5, Section 5]
DEERTO “link” O&%H % R7-9 H -equivariant 7 A(V’)-isomorphism

S(V,r)@awA(V') = S(V',r)
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NHdILIZER LT, &£<IZ, Theorem 2.1 DM (1) ITH B

m—1

p

Uy = pmii ((— Z-th) eU ™

W W ED data

HAV) vew, {S(Vir) r = rvivew, H™, uo}
\Z Buzzard @ eigenvariety machine Zi#EH$ 5. T OBEIILATDED TH 5:

W OEE®D admissible affinoid subdomain V' &fEED r > 1 IZH U, compact 72
map 12 K 2 Al X
S(V,r+1) 2 S(V,r +1)
Ut O TU
SV,r)y 2 S(V,r)
DHBDT, uy D S(V,r) EORHEREHREL
Py (T) = det(1 — Tuo|sv,y) € 1 + TAV){{T}}

P[5, Lemma 2.12] 12 & 0 r IZKIFETITEE S.

Z(Py) CV xp A™

ZEFRSEX Py (T) =0 TEZ 5 closed subspace &9 5.

Buzzard [5, Theorem 4.7] (Z X 0, Z(Py) @ affinoid subdomains (Z & % admissible
covering C* TIRDMHE %7236 DAMFAET % first projection pry : V x AJ™ =V
Db Y NLTED O € C R LT,

(i) pry(Q*) X V @ affinoid subdomain TH 5.

(i) pr; : QF = pry(Q*) I finite map TH 5.

ERED Q€ C* 1L, V' = pry(Q*) 1 V @ affinoid subdomain T®H 9, [5,
Section 5] TG I N TWB L D1, AV){{T}} B2 r ITHEFELRN Py (T) O
ZIHAKT Q(T) € 1+ A(V')[T] T, mEREREA AV ) DLTH Y, 2,

A7) = AVITT/(Q(T))
ERBEDVEHET S,

ZDEE AEED 1 > ry T L, H-stable 7 Banach A(V)-submodules (Z & %

EF177
S(V', ') = S(Q) & N(Q*, )
T, MOEM %7235 DVEFET 5!

(i) S I r ITHAFE T IZE £ 5 projective A(V')-module of rank degQ TH 5.

(ii) det(1 — Tuglsa)) = T5°Q (%) (=: Q"(T)) TH5.

(iii) Q™(ug) & S(Q*) L0 THH, N(Q*,r') L invertible TH 5.
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&<z, (i) &9, u t& S(Q) E invertible THBDT, H » S(O*) IT/EHT S Z

£ 12729 | ring homomorphism
H— EndA(V/)(S(Q*))

nES6NE. ZDe &, 2O homomorphism DRI finite Banach A(V')-algebra T
D, ZTNIZAES % affinoid variety 2 Q £E< &, S(Q) i finite A(Q)-module T,
ring homomorphism

o H — A(Q)
& finite 7% A(V’)-algebra homomorphisms O 729 Al #[X] X

A(QY) — A(Q)

N oS
AV
7125, affinoid varieties DD finite map
v — QF
nEond.
A EDRHT, W @ admissible affinoid subdomains V' & Z(Py) @ admissible
covering C* OJjt O Z#H» 9 I & T,
{Q, wg CH — A(Q), v — Q*}V’CVCW

ZHE0 B0E T, up IZfTBET % spectral variety Z,, @ rigid analytic space & U T,
Theorem 2.1 @ 6 Fefk %729 eigenvareity

v: X = Zy,

& ring homomorphism
v :H— OX)
NESNE. ZDrE Y EbEIZHVWON Qb2 hkE C B, ClEF X D

admissible covering & 75 Z & IZ{EE.

Remark 3.3. Z® X 7 Theorem 2.1 ® 6 G Z2mi7=3 Z & DFEHIZDOWTIE, 1,
Section 7.3] &, £ Z THIHAINT WS [6, Theorem A] ZZHDZ &. & <12, Theorem
2.1 (v) TZ' M Z OEWHEARIZRSD Z 2L, Theorem 3.1 R 5ENND Z L IR,

4. The minimal eigenvariety containing 7

ARHITIE, G D p-refined automorphic representation (7,R) % 1 DEE L7 A
T, “minimal eigenvariety containing 7 7 72 % % D DFEFIZ D W TS 5. Z i,
[1, Chapter 8] T& % Selmer group @ non-trivial 7R ILAFER I NLERICHV LN
EDTHY, TZOWNEIZDOWTIE, FAEKESEKOBFGEHHZ Z SR\ 7Z & 720, H1i
HECIHHSINZHLE2IITHEZTOEEMNEILIZT 5.

E T non-split ZALEDEE ¢ 1IZHB W T, 1, I& “non-monodromic principal series”
TH5h, L LIL, unramified TH B EIRET 5.

Z Z T “non-monodromic principal series” DEFHZZ B2 Z &1E L R\WAY, [1, Con-
jecture 6.8.1 (Rep(m))] THEEINTWVWS 7 IZfIHid 5 Galois representation p, {2
2WT, m A% non-monodromic principal series THIVUL, prlw,, (ZHNBEET D Weil-
Deligne representation 773 trivial monodromy #6202 & INTWVW5S Z L IZHRE. 772U,

wlF L DEIZHB EDHRND 1 DT, Wg, & E, D Weil group K7 .
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S % p & m D ramified TH 2 KD BRI BERPOLRLERESRLTS. 61T
SIZE$ 5 (+#p D5H, E T non-split T, D, m A non-monodromic principal
series THAH LD BRED RN 605 S DEHNEEE Sy & HK.

Hiffi £ T T eigenvariety X ZMK T 272DIZHVSNTWIZREBDES S) 1220
T, BAFTI&, Sy (& Dirichlet density 1 T2 E{EL, SyN(SoU{p}) =0 &7%4%
& 5 ZLTH <.

¥72, X 2RSS 572012 HWT Wz idempotent e (Z2WT,

e = ®€g with 6? =€y € CC<G(QZ)7 Q)

Les

DIET, & e DIRDELIIZEDOSNTWVWEEDERET 5:

(i) L€ Sy DEZF, 1, @ “inertial class” ¥, ({3 % “Bernstein component” 2
XIg % “special” 7% idempotent ey, & e, €35 (ZIZ T, HhH6NTWBIfiEED
IZD\WTI, [1, Example 7.3.3] 22D Z &),

(ii) €S\ (SyU{p}) THDLE 1 IZHHLTVWBIKENS (& E THIRT 5.
() =w-c(w) 2 E TOHMEE LT, G(Q) = GL,,(Q,) ER—HUL, m IZXL T 1,
Proposition 6.5.3] TfF#5 N TW5 GL,,(Z,) ® Q E finite dimensional 7% irreducible
representation 7, (29 % idempotent e,, & e, £ 5.

dim@ Ty

ZIT, e, & G(Z) DHTIHE 0 & 2D, G(Z) LTI L ty(r)) Dffiz &
1(G(Zy))

% idempotent 2K (1, BED X 5 WMHE%Z £ DHITDWTIE, [1, Proposition 6.5.3]
EZROZ L),

Remark 4.1. ETEE I N7z idempotent e DEER&EE & LT, Z DI TR X
N5 eigenvariety for Z, T parametrize T #1% p-refined automorphic representaions
T AZDWTC, L e S\ {p} T m IS 5 Weil-Deligne representation ¢ monodromy
D, AREIOIHRDIZEE S Nz m ITMNETE2ED LR TNI KRB LI e BHRES
NTH Y, [1, Chapter 8] IZEWT, H 5 Selmer AED non-trivial 77t Z FEKS 512 H
7o 0 AT E % B g T 21T B (cf. [1, Proposition 8.2.10]). &£ U < (& HRff
KERRIZ X 2 EaHZ 2RO Z &,

ZIZT,Q,it8172 Q, DERIKIER L %, %K ep & tyo1tom; WL ETEHI
NHEFELITFRRELE-THL.

DPEDEREDE &, HiffiE TD eigenvariety X for Z, O %2 #H L 725 X T,
(Y rr), k) € Z. T AERED € Sy I U, 7, #* non-monodromic principal series
THD LS mEDRKD S5 Z, DU etr & Z.NBE X IZBIB Z 5D
Zariski closure 2 Xy & HK.

Z D& &, [1, Proposition 7.4.8] IZX 0, (Xy,¥|xy,w|xy, Z N Xn) & eigenvariety
for Z.y THY, Xy 1 X DWW DA D irreducible components D union & 785 T\
5T EMNRINTNVS.

Definition 4.1 (=[1, Definition 7.5.2]). eigenvariety Xy for Z.n % the minimal
eigenvariety containing m £\ D .
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