The zeta function of Lyyo
counting ideals

1 Presentation

Lw-2 has presentation
<Zaw1a w2, W3, x1,T2,T3,Y ‘ [val] =1, [va2] = T2, [va3] = T3, [Za (Eﬂ = y> .

Lvy2 has nilpotency class 3.

2 The local zeta function

The local zeta function was first calculated by Luke Woodward. It is

Cowan(8) = Go(8)Gp(s = 1)Gp(s = 2)Gp(s = 3)¢p(25 — 3)¢p(3s — 6)¢p(5s — 7)
X Cp(5s — 10)(p(6s — 10)¢p(7s — 12)¢p(8s — 12)(,(9s — 17)
X Cp(13s = 23)W(p,p~*)
where W(X,Y) is

1-XY? 4+ X2 4+ XOYV? 4+ X0V — XOV® — XTY® 4+ X°Y° — XY

_ xlys | xl2yS | x18y8 | xl2y0 | x13y9  oxldy9 | y15y9
LxMy10 _ x16y10 17310 L x5yl o x 16y 1l yI8yll 4 x20y11
LoxI6y12 y xI8y12 | x19y12 | x20y12 | y2lyl2 | x22yl2  x19y18
L x20y18 _9x22y13 _ x23y13 | gy 22y 14 gy 2yld | y2dyld

L x26yl4 y x22y15 | x28y15 | x25y15 | y23y16 4 x24y16 o 25316
L oX26Y16 _ x2Ty 16 25317 | 9 x 2617 | x2Ty AT | x28y1T | y30y17
_ X218 4 x2Ty18 | 928y 18 | 920318 y30y18 | x31y18 | 29319
1930y 19 | x33y10 | 30320 | x31y20 | x82y20 | 3y33y20 | y35y20
_9x33y21 4 ox34y2l _ x8Ty2l | x34y22 | 3y35y22 g y36y22

L 3X3Ty22 4 x39y22 _ x34y23 | x35y23 | x8Ty23 | y38y23 | gy40y23
L xAly23 | x38y24 y x39y24 | xd0y24 | xaly24 | yd2y24 | x38y25
_9x39y25 | x40y25 _ xaly25 | oxd2y 25 | o xSy 25 | g yddys
LXA2y26 _ x43y26 | o xASy26 | gxady2T | o xdSyRT | o a6y 2T

L XBY2T _ x45y28 | o xATy 28 | xSy 28 | yd0y28 | yddy20 | xrd5y20
_ x46y20 49320 | 50320 | yd0y30 | x50y/80 | xr51y30  x52y-30
| XF3y80 4 x48y81 _ x50y31 _ 9x5ly3l _ ox52y 3l | 953yl



_ X54Y31 +2X51Y32 _ X53y32 _ X55y32 _ X56y32 +X52Y33 _ 3X56Y33
7)(54}/34 +2X55Y34 +2X56Y34 +X56Y35 - X58Y35 . X60Y35 +X57Y36
+X60y36 _ X63Y36 +X61Y37 +X62Y37 —|—X62Y38 +X63Y38 +X64Y38
o X65Y38 +X66Y38 _ X65Y40 —|—X66Y40 +X67Y40 —|—X68Y40 _ X69Y40
+X69Y41 _ X69Y42 —|—X72Y42 + X71Y43 _ X72Y43 _ X73Y45 _ X74Y45
+X75Y45 _ X78Y47.

wa2 (s) is uniform.

3 Functional equation

The local zeta function satisfies no functional equation.

4 Abscissa of convergence and order of pole

The abscissa of convergence of waz (s) is 4, with a simple pole at s = 4.

5 Ghost zeta function

The ghost zeta function is the product over all primes of

Gp(8)Gp(s = 1)Gp(s — 2)Gp((s — 3)Gp(25 — 3)(p(35 — 6)Cp(Bs — 7)¢p(5s — 10)
X (p(6s — 10)(,(Ts — 12)¢,p(8s — 12)(,(9s — 17)¢,p(13s — 23) W1 (p, p~?)
x Wa(p,p*)Ws(p,p*)Walp,p~*)W5(p,p™*)

where

The ghost is unfriendly.

6 Natural boundary

(i, (8) has a natural boundary at %(s) = 13/7, and is of type IIL



7 Notes

Lwe was constructed to be similar to Ly . It is thus unsurprising that Cf‘wz’p(s)
has no functional equation.



