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00000 thetaOOO thetaODOO mod 230 0000000000000000O
ogopopoOoOoOoOoOoOooooOoOO

00 20 [A]J0 Ramanujan 0 AODOOO00O OO Klingen Eisenstein 000000 [A] €
Mi5(T2)g 0000
O([A]) =0 (mod 23)

00000000000 0Bscherer 0000000000000 O0OODOOO

00 30E2 000 20 weight 12 0 Siegel Eisenstein 0 00 000

O(EZ)=0 (mod 23)



goooog

gooooooog 2000000000000 ooooooooboobooo
good
00 7.4(Nagaoka [29]) » D0O0ODO0O0ODO0O0 pOp > n+300 p =
(-1)% (mod4) DODDO¢ > 10000000000 Siegel modular 00 F €
M%+’%1~t(rn)z<p) O

O(F)=0 (modp) and F #0 (mod p).
ggooooboooboood

b0 oooboobn=20p=230¢t=10000000

8 Siegel modular0 0 OO0 O0O0OONO
0000000000000 Siegel modular 010000000000 section 0 0 0

0 modular 0000 Hermite modular 0 0 0000000 OOO0O

KOO 200000dg 00000000 0000000 0 Hermite modular 0 O
gooooooood

Un(Ox) = { M € My, (Ox) | "M J, M = J,, },

SU(Ok) = Up(Oxg) N S Loy (Ok).

0
ooo Jn::<

googoooooo

-1 _
n)[l[lMl] MOOO0OO0OO0OOOO0O0O0O00D0OSiegel modular

M (Un(Ok), v), (resp. M(SUn(Ok),v))

O Un(Ok) (resp. SU,(Ok) ) OO character v O 0 O O weight k¥ O Hermite modular
000poood Cvector0O0O0O0O0OO0O0OOOO

F O Hermite modular 00D D 00000000 Fourter 00O OO

F(Z)= > a(F;T)exp(2ritr(TZ)).
0<TeAx

ooo Ag O
Ak = { T = (t”) € Hern(K) ‘t” EZL, thij € Ok }

000000000000 Siegel modular 000000000000 RcCOOOO
M (Un(Ox),v)p 00000000

00 “F,1 =1 (mod p)” 0000 modular 00 F,_, 0000000000O0DOOck



§3000 200 KO Q(v—-1)(Gauss U0 ) O Q(v/—3)(Eisenstein 0 0 ) 000000
gbooooogooboo

00 8.1(Kikuta-Nagaoka [17]) (1)K =Q(v/-1) 000 K=Q(v/-3)00OO0OpO
p=1(mod 4) 00000000

0000 modular 00 E™) € M,_1(SU(Ok))z,, 000000
2) K=Q(v=1)0O0OO00 p00000p=1 (mod4) 000000

FIET_l)l =1 (mod p)

0000 modular 00 E™, € M, 1(SU(Ok))z,, 000000000000000

000000000200 KOOUOOOOUOOOOO O Hentschel-Nebe [9]00

Hermitian mdular 000 000 mod p 0 modular 00O algebra0 000000
20K =Q(v/-1), Q(+/-3)0D0D00000000Swinnerton-Dyer 00000000
oooooo
Siegel modular 0 00000000 Fy-vector OO

My (Un (Ok), vg) 5™

0000000000 “(-)%™” 0 symmetric 0 Hermitian modular 000 00000
000000000 O00K=Q(v=1), Q(v=3)00000000000 character
gooad

det"/? if K = Q(v/—1)
det’ if K=Q(v=3).
00 My(Un(Ox),v)$™ 0 evenD kOOODDOO00DO algebra

vV =

MU, (0x), )™ = Y My(Un(Ok), vi)3¥™

k:even

gboooog

00 8.2 (Kikuta-Nagaoka [18]) (1) K= Q(v/—1)Op>5000000000

M (Us(O), v)p¥™ = Fplar, w2, w3, w4, 5] /(B — 1)

p

000000000 B € Zyyr1,z2,23,24,25] O F,_1 =1 (mod p) O 0 Hermitian
modular 00 F,_; 0000

F,—1 = B(E4, Es, xs, F10, F12)

000000000 BOODO reduction mod p 000 O {FEy, Fs, xs, Fi0, F12} O K =
Q(v-1) 000U Hermitian modular 0000 O Z@)DDDDDDDDDDDDDD



00 [18) 0000
2) K=Q(v/—=3)0p>5000000000

M) (Uy(Ox), )™ = Fylwy, 22, 03, 24, 25] /(C — 1)

000000000 C € Zy)[r1, 22, 23,24, 25] 0 F,_1 =1 (mod p) OO0 Hermitian
modular 00 F,_; 0000

F,_1 = B(Ey, Eg, F1o, F12, X18)

0oO0OoO0ooooOCcooo reduction mod p 0 O O O {Ey, Eg, Fio, F12,x18} 0 K=
Q(v/-3) 0000 Hermitian modular D000 O Z(p)DDDDDDDDDDDDDD
00 (18] 0000

Hermitian modular 000000 pd modular 0O 00O

000 Siegel modular 000000000 0pO modularOO0ODODODODOOOODODOO
000 Siegel modular 00000000 4.20 “Hermitian modular 0” 000000
gooooooooon

00 8.3 (Munemoto-Nagaoka [23]) 0 200 KOOODO 1000000000O0p0O
xk(p)=—-10000000 xg O KO Kronecker 000000
00 {kn} O
km =2+ (p — 1)p™™"
00000000000 Hermite Eisenstein 0000 {Ey, k}oo_; 0 m — oo 00

ugbpbOOOOOnO
lim By, x = genus?d(™(S,)

000 S,0 8, € Ay(K) O A(Sp) :=|dg| - det(Sp) =p 0000 Hermitian 000 O
ud

000000000 [20000000000000000 Eisenstein 00000000
00000000000 weight 20000 “00070 Fourter 1O00O0OO0O0D0O0ODO

9 Juooboognd

000000 00D0O0O00DOD thetaODOOOOODODOOOODOOODODO

9.1 000 cuspUU X350 Fourier 00

000000 cusp000 X350 Fourier U000 Sturm OO0 00 OO0OO0ODOOOO
00 TO traced 90000000O00O0OODOOO



—1 2 3 —1 3 2
X35 = (q12 — q12)q11922 + (—d12 + 012)411 922

+(=a15 — 69415 +69q12 + 472)d5 1422 + (412 + 69475 — 69912 — 415)411 952
+ (69975 + 2277q3, — 2277q12 — 69475)431 a5
+ (a5 — 32384q;, — 129421q;," + 129421q12 + 3238445, — 45,)a5 1 45,
+ (—q1s + 32384q7, + 129421¢qy," — 129421g10 — 3238445, 4 ¢55)q11 050
+(—69q15" — 2277a5,' + 2277q12 + 69472)d7, d3o
+ (g1 — 2277q15 — 4T702q55" + 47702q12 + 2277¢5, — q5)a>, a5
+ (3238447, — 2184448¢1,° — 3203072¢1, + 3203072q12 + 2184448¢7, — 32384q71,)q> a5,
+ (—32384q;," + 21844484, + 3203072q;, — 3203072¢12 — 218444847, + 32384415)q} 1 das
+ (—q + 2277q> + 47702, — 47702q12 — 227745, + ¢55)q%, 425
+ (—69q7y + 4T702q15° + T09665q1, — T09665g12 — 47702g5, + 6945,)> 1 das
+ (—qyy + 129421q;5 + 2184448q,," + 413219844, + 1052356264,
— 105235626412 — 413219844, — 2184448¢], — 129421¢3, + ¢],)d51 45,
+ (—69q75 — 32384q1, + 107121810¢,, — 31380096¢,5 + 759797709¢,
— 759797709q12 + 313800964>, — 107121810g5, + 3238495, + 69415)q11d5,
+ (69q75 + 32384q1, — 107121810q,5° + 31380096q,5° — 759797709¢;5
+ 759797709¢12 — 3138009647, + 10712181045, — 32384¢%, — 69¢15)q5, das
+ (g1 — 129421¢;, — 2184448¢;," — 41321984¢;,> — 1052356264 5"
+ 105235626412 + 4132198447, + 21844484}, + 129421q7, — ¢])a%,d5s
+ (69915 — 4770247, — 709665q,, + 709665q12 + 47702¢5, — 6945,)q11d5; + - - - -

O0000 X0 Fowrdier D00 £1 00000000000 0OOCOODDOOODO
gbooooboooobobo 2000000000000000

a(X3s;[4,2,1]) = —69 = —3-23, a(Xss;[5,2,1]) = 2277 = 32 .11 - 23,

a(Xss;[4,3,1]) = —1294121 = —17-23 - 331, a(X3s;[4,3,2]) = —32384 = —27 - 11 - 23,
a(X3s5;[6,2,1]) = —47702 = —2-17-23 - 61, a(X3s;[5,3,1]) = —3203072 = —2'2 . 17 . 23,
a(Xss : [5,3,2]) = —2184448 = —2% . 7.23 .53, a(X3s;[7,2,1]) = 709665 = 3-5-112 . 17 - 23,
a(X3s;[6,3,1]) = 105235626 = 2 - 3 - 23 - 762577, a(X3s;[6,3,2]) = 41321984 = 2° - 112 . 23 - 29,
a(X3s5;[5,4,1]) = 759797709 = 3 - 11 - 23 - 29 - 34519,

a(Xss;[5,4,2]) = —31380096 = —27 - 31117 - 19 - 23,

a(Xss5;[5,4,3]) = 107121810 =2 -3-5-19-23-8171.. OO T = =[m,r,n] 000

s 3
3 NIz

gboooooao

9.2 Niemeier 0 00O thetaOO

0000 LeechOO0O thetaOOOOthetaOOOO mod 230000000000
000000000000 Niemeier J00Leech 00000 1000 thetaOODOO
00000 Fourier 000000000000 DO0ODOODO Conway-Sloane [7] (p.407,
Table 16.1) 000002400 Niemeier 000 a, 8, 7,--- 000000000000
Otheta OO0 O0O0D0OOO0ODOOODOO 2400000000000000000000O00O
0000000 thetaOOOO mod230000000 400 thetaO O ¥,09s09,0
Y,0 Fourtler 000 00000O0Y, 0 LeechOO wOOOOO thetaOOOOOO



O 1: Niemeler 000 thetaOOODOOOOOOODODOO

Name Components Theta series

a Doy Vo = X3 + 12288 X5 + 384Y75
B D1 Ey Vg = X3

v E§ 0y =g

) Aoy Vs = X3 + 1200X 12 — 120Y7o
€ D?, Ye = X3 +3072X 15 — 192Y12
¢ A E; ¢ = X3 +6912X15 — 288Y7,
n D1oE2 ¥y = ¢

0 Ai5Dy Yo = X3 + 9408 X5 — 336Y1o
L D3 9, = X3 + 12288 X715 — 384Y7o
K A2, U = X3 + 13872X 15 — 408Y7
A A1 D Eg Uy = X3 + 15552X 5 — 432Y75
o Eé ¥y =

v AZDg 9, = X3 +19200X 15 — 480712
¢ D} Ve =V,

0 A3 Vo = X3 + 21168X 15 — 504Y1
7r AZD? Ur = X3 +23232X 15 — 528Y71,
p Ad ¥, = X3 +25392X 15 — 552Y12
o AiDy Vo = X3 + 27648 X 15 — 576Y1
T DS v, =1,

v AS Y, = X3 + 30000X 15 — 600Y72
) A8 Yy = X3 + 32448 X712 — 624Y72
X A2 Uy = X3 + 34992X;5 — 648Y12
1 AH Yy = X§ + 37632X12 — 672Y72
w Leech Vo, = X3 +43200X 15 — 720Y75




02 9% =9,0 Fouir 0000000000
T = [m,r,n] tr(T) 4det(T) a(WP;T)

[0,0,0] 0 0 1

[1,0,0] 1 0 1104 =2%-3-23

2,0,0] 2 0 170064 = 2 - 32 . 1181

[1,2,1] 2 0 1104 =2%-3-23

[1,1,1] 2 3 97152 =27-.3-11-23

[1,0,1] 2 4 1022304 = 2° - 3 - 23 - 463

[3,0,0] 3 0 17051328 = 26 .32 . 7. 4229

[2,2,1] 3 4 1022304 = 2° - 3 - 23 - 463

[2,1,1] 3 7 27202560 = 210 .3.5.7-11-23
[2,0,1] 3 8 131300928 = 26 -32 .11 -17-23 - 53
[4,0,0] 4 0 396408912 = 2% -3 - 1619 - 5101

3,3,1] 4 3 97152 =27-3-11-23

[3,2,1] 4 8 131300928 = 26 -32 .11 -17-23 - 53
[3,1,1] 4 11 4180088448 = 27 - 3%2.23 .79 - 1997
[3,0,1] 4 12 10201693056 = 27 - 3 - 232 - 50221
[2,4,2] 4 0 170064 = 2% - 32 - 1181

2,3,2] 4 27202560 = 2'0.3.5.7-11-23
(2,2,2] 4 12 777313152 =27 .33 .7-11-23 - 127
[2,1,2] 4 15 6283791360 = 210 .3%.5.7%.112 . 23
[2,0,2] 4 16 14744809824 = 25 - 3 - 23 - 6677903
[5,0,0] 5 4634713440 = 2° - 3%.5.7-23 - 19991
[4,4,1] 5 1104 =2%.3-23

[4,3,1] 5 27202560 = 210.3.5.7-11-23
[4,2,1] 5 12 10201693056 = 27 - 3 - 232 - 50221
[4,1,1] 5 15 104826866688 = 210 - 3% . 23 - 54949
[4,0,1] 5 16 207523912032 = 2° - 33 . 23 - 1783 - 5857
[3,4,2] 5 8 131300928 = 26 -32 .11 -17-23 - 53
3,3,2] 5 15 6283791360 = 219.3%2.5.72.11%2.23
3,2,2] 5 20 169345554048 = 27 - 32 - 11 - 23 - 31 - 18743
[3,1,2] 5 23 713871369216 = 210 - 32 . 77460001
(3,0,2] 5 24 1120553013888 = 27 -32.7-11-23-43 - 53 - 241
[6,0,0] 6 0 34410979008 = 26 - 33 - 7- 1289 - 2207




0 3: 9% =9;0 Fourir 0000000000
T = [m,r,n] tr(T) 4det(T) a(WP;T)

[0,0,0] 0 0 1

[1,0,0] 1 0 600 = 23 - 3. 52

[2,0,0] 2 0 182160 = 24-32.5.11-23

[1,2,1] 2 0 600 =23 -3 - 52

[1,1,1] 2 3 27600 = 2* - 3- 52 - 23

[1,0,1] 2 4 303600 = 2% -3-52-11-23

[3,0,0] 3 0 16924320 = 2°-32.5.7-23-73

[2,2,1] 3 4 303600 = 2% -3-52.11-23

[2,1,1] 3 7 17001600 = 27 -3-5%-7-11-23

[2,0,1] 3 8 74685600 = 2° - 32 .52 .11-23-41

[4,0,0] 4 0 397150800 = 2% - 3 - 52 - 139 - 2381

[3,3,1] 4 3 27600 = 2*-3.5%.23

[3,2,1] 4 8 74685600 = 2° - 32 .52 . 11-23 - 41

[3,1,1] 4 11 2239657200 = 2% - 32 . 52 . 11 - 23 - 2459
[3,0,1] 4 12 5525851200 = 29 - 3 - 52 - 23 - 50053

[2,4,2] 4 0 182160 = 24-32.5.11-23

2,3,2] 4 17001600 = 27 -3-5%-7-11-23

2,2,2] 4 12 765072000 = 27 - 3% - 53 .7-11-23

[2,1,2] 4 15 7844538240 = 27 -32.5-7-11-23 - 769
[2,0,2] 4 16 15928677600 = 2° -3 - 52 - 11-23 - 37 - 709
[5,0,0] 5 4632279120 = 2* . 3%.5.7-23 -89 - 449
[4,4,1] 5 600 = 23 -3 - 52

[4,3,1] 5 17001600 = 27 -3-5%-7-11-23

[4,2,1] 5 12 5525851200 = 26 - 3 - 52 - 23 - 50053

[4,1,1] 5 15 57173731200 = 27 - 3% . 52 . 23 . 28771
[4,0,1] 5 16 112857310800 = 2% - 3% . 52 . 13 - 23 - 34949
[3,4,2] 5 8 74685600 = 2° - 32 .52 . 11-23 - 41

3,3,2] 5 15 7844538240 = 27-32.5-7-11-23 - 769
3,2,2] 5 20 177299242560 = 26 - 32 -5 11 - 23 - 61 - 3989
[3,1,2] 5 23 760474281600 = 27 - 32 - 52 - 11 - 23 - 104369
[3,0,2] 5 24 1191548635200 = 26 - 32 . 52 . 7. 11 - 23 - 46723
[6,0,0] 6 0 34414027200 = 26 - 33 . 52 . 7. 317 - 359




0 4: 9% = 9,0 Fowrir 0000000000
T = [m,r,n] tr(T) 4det(T) a(WP;T)

[0,0,0] 0 0 1

[1,0,0] 1 0 48 =12%.3

[2,0,0] 2 0 195408 = 24 - 32 .23 - 59

[1,2,1] 2 0 48 =243

[1,1,1] 2 3 0

[1,0,1] 2 4 2208 = 25 -3 - 23

[3,0,0] 3 0 16785216 = 26 .32 .7.23 - 181

2,2,1] 3 4 2208 = 2°-3-23

(2,1,1] 3 7 1554432 = 211 .3 .11-23

[2,0,1] 3 8 6266304 = 26-32.11.23-43

[4,0,0] 4 0 397963344 = 2% - 3 - 8290903

3,3,1] 4 3 0

[3,2,1] 4 8 6266304 = 26 .32 . 112343

[3,1,1] 4 11 176357376 = 216 .32 .13 . 23

(3,0,1] 4 12 440443008 = 27 - 3% . 23 - 1847

[2,4,2] 4 0 195408 = 2% .32.23 .59

2,3,2] 4 1554432 = 21 .3.11-23

2,2,2] 4 12 886900608 = 27 - 3% - 11-17-23-179
[2,1,2] 4 15 99163376640 = 21 .33 . 5.11-23 - 131
[2,0,2] 4 16 18080232288 = 2° - 3 - 23 - 167 - 49033
[5,0,0] 5 4629612960 = 2° - 32.5.7-19-23 - 1051
[4,4,1] 5 48 =243

[4,3,1] 5 1554432 =211 .3.11-23

[4,2,1] 5 12 440443008 = 27 - 3 - 23 - 1847

[4,1,1] 5 15 4591650816 = 21 - 32 . 23 - 10831
[4,0,1] 5 16 9034943904 = 25 - 3% - 7 23 - 64951
[3,4,2] 5 8 6266304 = 26 .32 . 112343

3,3,2] 5 15 9163376640 = 211 .33 .5.11-23 - 131
3,2,2] 5 20 186645799296 = 27 - 32 - 11 - 23 - 151 - 4241
(3,1,2] 5 23 810828896256 = 211 - 32 . 23 - 1912621
(3,0,2] 5 24 1266676811136 = 27 - 3% - 11 - 23 - 283 - 5119
[6,0,0] 6 0 34417365696 = 26 - 33 - 7- 367 - 7753




0 5: 9% = 9,0 Fourier 1000000000
T = [m,r,n] tr(T) 4det(T) a(WP;T)

[0,0,0] 0 0 1

[1,0,0] 1 0 0

[2,0,0] 2 0 196560 =24-33.5.7-13

[1,2,1] 2 0 0

[1,1,1] 2 3 0

[1,0,1] 2 4 0

[3,0,0] 3 0 16773120 = 2'2-.3%2.5.7-13

[2,2,1] 3 4 0

[2,1,1] 3 7 0

[2,0,1] 3 8 0

[4,0,0] 4 0 398034000 = 24 -37.5%.7-13
[3,3,1] 4 3 0

[3,2,1] 4 8 0

[3,1,1] 4 11 0

[3,0,1] 4 12 0

[2,4,2] 4 0 196560 = 24 -33.5-7-13

2,3,2] 4 0

2,2,2] 4 12 904176000 = 27 - 3% - 53.7-13-23
[2,1,2] 4 15 9258762240 = 215 .33.5.7.13-23
[2,0,2] 4 16 18309564000 = 2° - 37 . 53 .7.13 - 23
[5,0,0] 5 4629381120 = 2'4.33.5.7.13 .23
[4,4,1] 5 0

[4,3,1] 5 0

[4,2,1] 5 12 0

[4,1,1] 5 15 0

[4,0,1] 5 16 0

[3,4,2] 5 8 0

3,3,2] 5 15 9258762240 = 21°.33.5.7.13.23
3,2,2] 5 20 187489935360 = 212 - 37 . 5.7 13- 23
(3,1,2] 5 23 815173632000 = 21° .37 . 5% .7.13
[3,0,2] 5 24 1273079808000 = 24 .33 . 5% . 7.11-13- 23
[6,0,0] 6 0 34417656000 = 26 - 3% - 5% . 7.13 - 17 - 103
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