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B 1. Introduction 3

e Siegel modular group I';, := Sp,,(Z),

o My(I',): sp. of modular forms (MF) of wt k, for I,

e Fourier expansion:

FeM(IT,) = F= » ap(Te(tr(T2)),
0<TeA,

8(33) = 627m'a:’ A, = {T = (tz'j) c Symn((@) | tii € 2, Qtij c Z}

Definition
F e Mg(I',,) : singular PLuN ap(T) = 0 for VI with rank(7T") = n.

r = max{rank(7") | IT s.t. as(T) # 0}: (singular) rank
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B 1. Introduction .

e Theta series 0<Sel,,
057(2) = Y e(tr(S[X]Z2)), S[X]:='XSX
XEZm,n

: MF with some level of deg. n, wt %

A(S,T) :==#{X € Z™" | S[X] = T}

= 05" = Y A(S,T)e(tr(TZ))
0<TeA,
In particular,

m <rank(T) =— A(S,T)=0 = Hfgn): singular of rank m
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B 1. Introduction 5

/ Theorem (Freitag) \

(1) F € My(T,,): singular <~ k< g

(2) F € My(T',,): singular of rank r <= k= g

(3) F € My(T',): singular of rank r — f = Z ngg”)
SeN,

K level(S)=1 /

Level N version is

(3)” F: singular of rank r with level N — F = Z Csefgn)

SeA,
level(S)|N
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B 1. Introduction 6

[ How about the case of mod p? }

About the mod p analog of F: mod p singular, A
dF € M,_1(I';) st. E=1mod p
(1) .-+ not done — FE = F mod p
— wt. increased )

(2) --- studied in 2016 (Boecherer-K)

m) [ :mod p singular of p-rank r — 2k—r=0modp—1

o= ™~ r

k=—
Today’s talk
( About a mod p analog of (3) J
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2. Notation and Definition
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B 2. Notation and Definition 8

e Siegel upper half space:
H, :={Z=X+1iY € M,,(C)|Y > 0 (pos. def.) }

e Siegel modular group I',;:

Ly = Spp(Z) ={ M € M2n(Z) | "M I, M = T} (Jn = ((1)2 Bi”))

= {(é g> | A'D — B'C =1,,, A'B, C'D € Symn(Z)}

e Congruence subgroup of level N € N:

PU (N = {(é{ g) €T, | C =0, mod N}
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B 2. Notation and Definition 9

e Generalized fractional transformation:

M(Z):= (AZ + B)(CZ + D)™, ZeH,, M:(é g)ern

e F': H,, — C: holomorphic function, M = <é IB)> e M, (Z),

Fle M=F|M
= (det M) det(CZ + D)™ F ((AZ + B)(CZ + D))

e [: Siegel modular form of wt. k, char. x for F(()n)(N)

X

&l F|pM = y(det D)F for VM = (: D) e LM (N)
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B 2. Notation and Definition 10

e Sp. of modular forms:
M, (DU (N), x) :={ Siegel MF of wt. k, char. x for TV(N) }
e For a ring R C C,
Mp(T,x)r :={F € M(I',x) | ap(T) € R for VT € A, },

e0<SeA, L=level(S):=min{N €Z>; | N(2S)~! € 2A,,,},

—1)7% det 28 n
( ) € ) 9% ) - Mm/Q(FO(L)7XS)Z

s(d) = sign(a)# (=

o My(T,x) :={F | FeM(I,X)z,}, F=Yrar(Teltr(TZ))
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B 2. Notation and Definition 11

Definition

F e M; (I’gnJrr)(N), X)z,, : mod p singular of p-rank r

PN arp(T) =0 mod p for VI' € A, 4, with rank(T) > r,

1T € A4 with rank(T) =r s.t. ap(T) Z 0 mod p

By our result (2016), if x* =1
F' : mod p singular of p-rank r =— 2k—r=0mod p—1

m) 7: even!
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3. Conjectures and Main Results
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B 3. Conjectures and Main Results 13

Conjecture 1
@ny mod p singular form would be congruent mod p to a true singular form.}

~— Conjecture 2 ~

n,r,k, N €N, p: prime, Y: Dirichlet char. mod N s.t. x* = 1.
F € Mk(I’gnJrr)(N), X)z.,: mod p singular of ptk r = de € N s.t.

F

Z cTﬁanJrr) mod p, ¢ € Zy).

TeA,/GL,.(Z)
level(T)|p¢ N

. Here e is determined by k, like as, if k£ is small, then e is also small. )
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B 3. Conjectures and Main Results 14

The possible smallest weight case:

/~ [Conjecture 3 N\
n,r,k, N €N, p: prime, y: Dirichlet char. mod N s.t. y* =1,

% if r=2mod4, p=-1mod4

k:k y =
(7, p) {p1_|_£ if =0 mod 4,

F e M (F(()nJrr)(N), X)z,,: mod p singular of p-rk r

— F = Z cTﬁg?Jrr) mod p, cr € L.
TeAN,/GL,.(Z)
\ level(T)|pN /
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B 3. Conjectures and Main Results

15

e Theorem 1 (Boecherer-K)
n>r, p—1{r,
v: Dirichlet char. mod N s.t. y2 =1, x(—1)= (—1)%
F € My(TT(N), v): mod p singular of p-rk r,

—> (Conjecture 1 is ture, i.e.,

t
3 {51, --,S5} CAl: fin. set s.t. EZ 9( ) mod p

&

Remark e Actually we have ng) e M, (F(()n)(N), X)-
e We do not mention anything about the level of S;!
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B 3. Conjectures and Main Results 16

ﬁ Theorem 2 (Boecherer-K) \
n>r, p—11r, N=1,

F € Mg(I',,): mod p singular of p-rk r
—> (Conjecture 2 is ture, 1i.e.,

3 {S1, -+ ,S:} CAf: fin. set s.t. level(S;) is p-power and

N = Y
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B 3. Conjectures and Main Results 17

f Theorem 3 (Boecherer-K) \
n>1, r=2, p>n+5 p=-1mod4d, N=1
FeMpn (I',12): mod p singular of p-rk 2
—> (Conjecture 3 is ture, i.e.,

3 {81, -+ ,5:} C AJ: fin. set s.t. level(S;) =p and

t
F = Z chgZJFT) mod p

- " J
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4. Proof of Theorem 1
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B 4. Proof of Theorem 1 19

{ Tool 1: Sturm set for mod p singular J

I' C I',,.: a modular group of degree n + r
Mg;ﬁing(ﬂ x): sp. / F,, of mod p singular of p-rank < r
m) C(Consider the quotient space
V = Vk,fr — Mk(ra X)/le,fmg(rv X)

dime M. (F, X) < 0 — dime V < o0

=) By the Linear Algebra, dimp, V* =dimp, V < oo
Here V*:={¢|¢:V — F,:linear map}

of Technolog

Copyright© Fukuoka Institute of Technology FIT *EEHI%K—?—

For all the studen




B 4. Proof of Theorem 1 20

= For T € Ay, with rank(T) > r, define {4p:V —F, Dby

(r(F + MEZ(T)) = ap(T)
— L= {{r [T € Apyr, rank(T) > 1)y C V™
dimV* <oo = dimy, L=:d <

m) We can select a basis
(b1, lr,)p =L

m) Hence we obtain a “Sturm set”

7:7,—|—7°,r — 7;z—|—7“,7"(kar) e = {Th n 7Td} :
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B 4. Proof of Theorem 1 21

p
FeM,T,x), arp(T)=0mod p for VT € Tpir.,

— Fe M7, y)

\ %
() T € Apyr with 1k(T) > 7 =
d d
ap(T) =tr(F) =) clr,(F)=>» ap(T;)=0 in F,.
1=1 =1
Notation

o M\"(Z) = {M € M,(Z) | rank(M) =1}, M*(Z):= M\"™(Z)

e a(S):=ap(y2) when S €A,
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B 4. Proof of Theorem 1 22

e ¢*(T): the primitive Fourier coefficient defined by

a(T) = D " (TIG™))

GEGL,.(Z)\M*(Z)
T[G™€eA,
1 * .
= al)= Y o) Z a*(S),  €(S):=A(S,S)
SeAT /GL,(Z) VeM (Z)
S[V]=T
Introduced by Boecherer-Raghavan.
¢ F[T] = z a(T)e(tr(TZ)) me this version! J
TeA,
rank(7T)=r

o A%’F) = {T c An | rank(T) — 7"}’ A;‘,}- — A7(1n)

Fuk_u ooooooo itute of Techno logy
Copyright© Fukuoka Institute of Technology FIT *Eﬁ:[%j(g‘é

For all the students~5-~<cv =z




B 4. Proof of Theorem 1 23

[ Variant of Freitag’s argument ]

Lemma 4.1
F e My(Tg"™(N),x), x(-1) = (-1)*

— m2- Y T Y (sl Xx)2),

SeAf /GL,.(Z) (X1,X2)EZL™T" XZ™™
rank(X;,X9)=r

Note that
) e(tr(S[(X1,X2)]2)) = > e(tx(S[X]2)) =05 (2).
(X1,X2)eZ™" xXZ™™ Xezrntr
’ S n-—r—r
= F(2)= ) ‘LE((S))(eg“(Z))[T].
ScA /GL,.(7)
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B 4. Proof of Theorem 1 24

Proof. W € M} (Z)/GL,(Z) |
For X1 e Z"", Xo € "™, dW € M:(Z) s.t.

(X17X2) — W(G17G2)7 (ék E GLn—I—T )

RHS = a(T) if we put S[W| = T]

> tr(SW][(G1, G2)]Z)),

WeM: (Z) (Gl,Gg)EGLr(Z)\ZT’TxZ““
%
( G, Go )EGLn+r(Z)

|
]
™M Q*
©|5
]

GL,(Z)\Z"" x Z"" =~ \Z"" x 7",

(X1,X2) ~ (Y1,Y2) <& 3G € GL.(Z) s.t. (X1, X2) = G(Y1,Y5)

ooooooooooooooooooooooooooo
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B 4. Proof of Theorem 1 25

If we put S|W] =T, then

RHS = )  a(T) > e(tr(T[(G1,G2)]|2))
Tent (G1,G2)EGL, (Z)\Z™" X Z™"
(&, Gy )ECLntr(Z)
=S 3 o(T)e(tx(T((G1, C2))2))

TEA;F (G1,G2)eGL(Z)\Z"™" x7Z"™
% %
( G1 G2 )EGLnJrr(Z)

U:=(c, ¢.) = Tl(G1,G2)] = (o p)IUl = a(T) = a(g 1) = a(T[(G1, G2)))

= > o(T((Gr, Ga)])e(tr(TI(Gy, G2)12)

(G1,G2)eGL.(Z)\Z"" x7"™"
(&, &, )ECLntr(2)
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B 4. Proof of Theorem 1 26

If T"and (G1,G2) run, then T|(G1, G2)| runs over Af,ﬁ)rr.

RHS = ) a(De(tr(TZ2)) = F,)(Z) O

()
TEA’)’L—I—T’

Let Z, € H,. Z, € H,,.

F(Z2)=" )  or(Ze(tx(TZ))

(T 5)ehnsr

TeA = g e My(TUY(N),x) for VT € A,.

We denote by F™* the subseries of F', characterized by

T=(T*) with T €Al.
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B 4. Proof of Theorem 1 27

= F(Tz)= 2,  or(Z)e(tr(T2))
T=(3 )€hntr . (n)
TeAt (Still @1 € Mp(T'y " (N), X))

Suppose now that F' is mod p singular of p-rank r.

= F (9 z,)=F (% z,) modp

RHS =) a(5) > e(tr(SX1]21))e(tr(5]X2]22))
5 ) (x, xayerran
[ By Lemrﬁ [’rank(Xl):r ]—% *: rank(Xq, Xo) =r — rank(X;) =7 ]
— Z a,e(gs)) Z e(tr(S[Xl]Zl) Z e(tr(S[Xg]Zz))

XlEZr’r XQEZr,n
rank(Xy)=r
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B 4. Proof of Theorem 1 28

=% %(0@”(21))[@9?)(22)

S %k
> LE(Y A D))ol (2

SeAtf /GL,(Z) TeAf

-3 (X LA (2)elnr )

TeAS SeAS/GL,.(Z)

= or(22) = Z A(T, S) a:(g) Hgn)(Zg) mod p
SeAS /GL,.(Z)

We could see that Z AT, ) a*(S) H(n)(Zg)
v S
F is mod p singular of p-rank r = o_,+ /GL,.(2) e(S)

N

(1)
(By Minkowski, p—14r = pte(S) = A(S,9)) € Mp(I'y " (N), x)
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B 4. Proof of Theorem 1 29

Proposition 4.7
p: prime with p — 117,

F € Mk(FénJrT)(N),X) : mod p singular of p-rank r, x(—1) = (—1)F,

L(p) *
S e Al with a*(S)Z0mod p — Hgn) c Mk(Fén)(N)7X)

Proof. Suppose that 45 s.t. the claim is not true.

Take Sp in such S s.t. det Sy is minimal.

Consider
a*(S) y(n) _ 77 a(n)
— A 0 M (I N
CbSO Z (S7S0) E(S) S S k( 0 ( )7X)
SeAT /GL.(7Z)
detS<detSo
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B 4. Proof of Theorem 1 30

Then this becomes

S A 80) S gl = a5y, 80) L2 gl
: e(S) €(50)
SeNT /GL:(Z)
det S>det Sy m A(S, Sy) = O}
= a*(S0)0y

= 05 € My(I{”(N),x) Contradiction. [

Corollary 4.3
p—11r, SeAt: ap(S)#0modp
det S is minimal. — eg”) c Mk(Fén)(N),X)

Remark. This property can be proved by also Freitag’s original argument.
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B 4. Proof of Theorem 1 31

We prove Theorem 1.

T Theorem 1 (Boecherer-K) N
n>r, p—1{r,
y: Dirichlet char. mod N s.t. y2 =1, x(=1)=(=1)"
F e Mk(I‘gn+r)(N), X): mod p singular of p-rk r,
—> (Conjecture 1 is ture, i.e.,

t
3 {S1,---,5:} CAf: fin. set st. F = chegj”) mod p

" /
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B 4. Proof of Theorem 1 32

Proof.
For the Sturm set 7,.,_1 C A} corresponding to le:fi_rllg(F(()r)(N), X):

we take M € N s.t.
M > max{detT | T € Ty —1}.

"™  Consider G:=F — Z a(g)egmrr) and g := ®"(G).
€

SeATf ®: Siegel P- t
Sear ( iegel ®-operator)

o> g=e) - Y 0 e i),

e(S)
ScAt
[?P/\Zl A } det S<M
. na n r -si
y Prop 4.2 and n > We prove g € lejfllg(I‘éT)(N),X).
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B 4. Proof of Theorem 1 33

It suffices to check the Fourier coefficients a,(T) for all T € T, .1 C Af.

= aq(T) = Z a*(S)A(S,T) for VI € Af

SeAt
det S>M

n a* (S r a*
[gq) ()= 2 ﬁeg% Fip= ) e(g)(egwr)(z))[r] }

SeAS L
det S<M SeAr

S[X] =T with X € Z"" = det S[X] = det S(det X)? = detT
—>  det S < detT
m A(S,T)=0 for VI with detT <detS (VT with detT < M)

= g MIEETT(N), x)
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B 4. Proof of Theorem 1 34

Suppose that ¢ £ 0 mod p.
r: prankof ¥ — 2k—r=0modp—1
(<r—1): prankofg = 2k—r"=0modp—1

; —
[ByresultofBoﬁ m r—7r =0modp-—1

Since p — 1 > r > r’, this is impossible!

m ¢g=0modp = O (F) = Z *(S)Hm mod p

e(5)
SeAf
det S<M
@ F is of p-rk r, *(S) (n4r)
[ Hfgn+r): singular of rk r } = F= Z+ e(S) 6’3 mod p
SeN]

r:lo‘l- Q 7\/[
1vi
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5. Proof of Theorem 2
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B 5. Proof of Theorem 2 36

[ Tool 2: Strong g-expansion principle ]

| Theorem (Katz (n=1), Ichikawa (n general)) R

Fe M\ (N))z,, (ptN) = Flyis p-integral for V v € T,
- J

.

~~| Theorem A (Boecherer-K) N

F e Mp(PYY(N) NI (0™)z,, (01 N)

—>  F'|vy is p-integral for V v € F(()n) (p™)
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B 5. Proof of Theorem 2 -

[ Tool 3: Formula for theta series ]

o Theorem (Kitaoka (n=1)) BN
0<SeN, S+ L (lattice), level(S)= N,

N _ N _(a b
d| N, (d,g)zl, c:= 7, M_<C d)EFl

L®7Z, if d
N (T LY
(L®Zy)* it p|d

= )

-
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B 5. Proof of Theorem 2 38
~—1 Theorem B (Boecherer-K) N
0<SeN, S+ L (lattice), level(S)= N,
d| N, (d=)=1 c:==, m'_(c-ln d-1n>€F“’
s 9%)|m:/€.92/)’ Ll@Zp: Q) Lp 1 .p)f
(L®Z,)* if p|d
- /
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B 5. Proof of Theorem 2 39

As an application of these two theorems, we have

Proposition 5.1
p: prime with p — 1 { n,

SeAf, level(lS)=N=N'"-¢", q#p, ¢|N' (t>0)
— 0" Zpmodp for Vo€ My(Tn)z,,, Yk

Proof. = Suppose that J¢ s.t. ¢ = Hgn) mod p.
Apply Theorem B to an) with M = ( I\ q*t )

=) Hfgn)|9ﬁ:/<;-95g7)qumodp. Here L <+ S, L' < 5.

ﬁ By Theorem A }
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B 5. Proof of Theorem 2 20

m) S’: rational symmetric matrix with ¢ appearing in its denominator

= K- 9( ") has S’th Fourier coefficient # - A(S",S") £ 0 mod p

From p 1 k and
p—1in= pt A(S,S)

m ay(S') #0 mod p

m) Since S’ is not half integral, this is a contradiction! []

Corollary 5.7
p: prime with p—11n, §ec At
3¢ € My(T'n)z,,, st Hgn) =¢modp =— level(S) is p-power
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B 5. Proof of Theorem 2 a1

Hence, we can restate Theorem 1 for N = 1 as Theorem 2.
(Use ng_) S Mk(Fn) —> level(S;) is p-power)

f Theorem 2 (Boecherer-K) \
n>r, p—14r, N=1

F € My(I',,1,): mod p singular of p-rk r

—> (Conjecture 2 is ture, 1i.e.,

3 {S1, -+ ,S:} CAf: fin. set s.t. level(S;) is p-power and

N = By
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6. Proof of Theorem 3
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B 6. Proof of Theorem 3 43

In Theorem 1, 2, we assumed n > r.

In Theorem 3, we include the case r = 2, n = 1.
Proposition 6.1
p: prime, S € AJ: level N =p7 - N’ with p{ N’,
3¢ € My(T1)z,, st. 65 =¢ modp
— N'=1, ie., level(S)=7p’

Remark. To include the case r = 2, n = 1, we look at degree 1 theta!

Proof.
Suppose N’ > 1.

Apply Theorem B (Kitaoka’s original) to Hg) with M = ( N )
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= 0| M=x-v), and
N'S’: half integral, (N',cont(N'S")) =1,
cont(N'S") =p* if p® || cont(S)

= %S’ € AJ: primitive

mp I prime with [ { N’/ s.t.
e’ N'S'
A(S’,l P ):A< S,l);éOmodp.
pC\{

N’
[ - p“
Qg N = 0O mod p

[ - p*
m ¢: oflevell — /i'A(S/, ]\f’)

m) This contradicts and we get N/ =1. [
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o Let level(S): odd power of p. (= det(2S): odd power of p)

By the Elementary Divisors Theorem (and by some consideration),

we may assume that S is of the form

J+1

S =S(i,j) = p' - (bpgﬂ . ) with adp — b2p? = p

e Put w(f) :=inf{k | f € M,(T1)} (filtration weight).
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Proposition 6.2

p: odd prime, S € A5

S =56,5) =p"- (

a
prJrl dp23 +1

—  w®l))

det (25

)

Proof. We write w(S) := w(ﬁg)).

(1) (1)
Use ﬁs(w) —195(@ |

7) V(p).

|

By Serre and Katz)
w(f|V(p)) = pw(f |V

): odd power of p,
with adp — b?p? =p

pjp—l-l

(Here f|V(p) == f(pZ) = 3, Zo ay(n)e(pnz))

%# w(S(3,7)) = p'w(S(0,7)).

Copyright© Fukuoka Institute of Technology
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-

"

We can confirm 959()() ) | U(p) = 9591()1 1)
Here f|U(p) := Zaf (pn)e(nz
AS(0,9), pn) = #{(2.y) | az® + bpay + dp**1y? = pn) b
= t{(pz,y) | p*azx® + bp' P2y + dp**y? = pn}
= #{(2,y) | paz?® + bp’ wy + dp¥y? = n} = A(S(L,j - 1),n) )
= f|T, = flU(p) =modp = w(flU(p)) <w(f) =
W(S(Ovj)) > W(S(lvj o 1)) — pW(S(O,j o 1))

> W(S(i.)) 2 pHI0(S(0,0)) = pHu(S(0.0) =p+ L2 T

|

By Boecherer-Nagaoka’s result (or Serre’s result for n = 1)

VS € Af with level(S) =p, 3f € Mpa (Tn)z,, st. f = 05" mod p}
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Corollary 6.3
p: odd prime, S € A;,

40 € Mppa (I'1) S.t. ?9591) =¢pmodp = level(S)=0p

L(p)

Proof. 94’ =¢modp =— w(S)=EH

On the other hand, ﬁgl) =¢mod p = level(S): p-power

Actually, det(2S): an odd power of p. Prop 6.1

() xs has nontrivial p-component, otherwise 1 = 2+

= §=5(i.7), w(S)=w(S(if)>p L

2

mod p — 1.

Prop 6.2 m i=35=0, ie, level(S)=p O
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We prove Theorem 3.

Y Theorem 3 (Boecherer-K) ™

n>1, r=2, p>n+5 p=-1mod4d, N=1
F € Mpi1(I'y29): mod p singular of p-rk 2
—> (Conjecture 3 is ture, i.e.,

3 {81, -+ ,5:} C AJ: fin. set s.t. level(S;) =p and

t
F = Z chgZJFT) mod p
\_ = /
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Proof. {T4,---,Th,} C Aay/GL2(Z): level p
By Boecherer-Nagaoka’s result
05 € My(T” (D), x—p), 3Gi € My (Th) st Gy =05 mod p

= G;: mod p singular (.) ﬁ(T:_L): true singular.
h

. ~ 1
Consider H:=F — Z §CLF (8 qqi ) G; € MPTH (Fn+2)

i=1
= [: mod p singular ofmA(Ti’Ti) =2

Suppose that still ' = 2.
= 35S e AJ withayg (3%)#Z0modp s.t. detS: minimal

Cod3Lmp 0 € Mpa(l2) = level(S)=p —— Cor6.3]
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m S~ T, mod GLo(Z) for some j

ag (g7.) =0modpforVi = apy(9%)=0modp
Contradiction!

Therefore " <1 or H =0 mod p.
m p+1l—r"=0modp—1 Impossible!

[ Boechem

m H=0modp [

of Technolog

Copyright© Fukuoka Institute of Technology FIT *EHHI%*—J_L

For all the studen




52

/. Remarks and Problems

Fuk_uoko Institute of Technology
Copyright© Fukuoka Institute of Technology F I T Bl ITEXE

For all the students ~5-~ o4 fED =12




B /. Remarks and Problems 53

[ How about mod p™ singular forms? ]

Definition

F e M, (F(()nJrT)(N),X)Z(p) . mod p™ singular of p-rank r
&L ar(1T) =0 mod p™ for VI' € A4, with rank(7") > r,

T € A, o, with rank(T) =7 s.t. ap(T) £ 0 mod p

We proved in 2016 that
F e My (F(()nJrr)(N),X)Z(p) : mod p™ singular of p-rank r, x* =1
— 2k—r=0mod (p—1)p™!
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We can prove the mod p™ version of Theorem 2

by using Theorem 2 and induction on m.

f Theorem 2’ (Boecherer-K) \

n>r, p—14r
F € Mg(I',,.,): mod p™ singular of p-rk r

3 {S1, -+ ,S:} CAf: fin. set s.t. level(S;) is p-power and

¢
K F = ; chg;’Jrr) mod p"" J

We want to prove mod p™ version of Theorem 3! Because ...

of Technolog

Copyright© Fukuoka Institute of Technology FIT *EHHI%*—?—

For all the studen




B /. Remarks and Problems 55

[ Relation to p-adic Siegel-Eisenstein series }

E,in): Siegel-FEisenstein series of wt. k, deg. n

Nagaoka proved that

-~

~

kp =1+ E2pm~l =

lim E( ") = genus theta series with level p € Mp+1 (F(n)( )y X—p)

m—o0

(p-adic limit)

o %
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Similarly, Katsurada-Nagaoka proved that

/k’ =2+ (p—1pm 1 = h

lim E,i,) = genus theta series with level p € M,,_ 1(an> (p))

m— 00

N (p-adic limit)

They proved these formulas by caluculation of local densities.

Since we have

E;7: modp singular of p-rk 2
fom (by FC of Eisen)

E,gb): mod pcl(m) singular of p-rk 4

[ we expect to give alternative proofs in terms of mod p™ singular }
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Thank you for your attention!

Fukuoka Ins Technology
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