The zeta function of H*
counting ideals

1 Presentation
H?3 has presentation

<$1,$27$37y1,y27y3,21722723 | [96173/1] = z1, [1'2;1/2] = z2, [5837213] = 23> .

H?3 has nilpotency class 2.

2 The local zeta function
The local zeta function was first calculated by Gareth Taylor. It is

41?3,1)(3) = Cp(s)CP(S - I)Cp(s - 2)(:17(3 - 3)Cp(5 - 4)(1)(3 - 5)Cp(35 - 6)3
X Cp(5s — T)(p(7s — 8)(p(8s — 14)W (p,p~?)

where W(X,Y) is
1-3X5Y5 4 2X7Y° 4 XOVT — 2X7Y7 4+ X12y8 — ox13y8 4 ox 13y 12
_ X14Y12 4 2X19Y13 _ X20Y13 _ 2X19Y15 4 3X20yl5 _ X26Y20,

C,f}s (s) is uniform.

3 Functional equation
The local zeta function satisfies the functional equation

Cgs,p(s) = _P36_158Cf137p(5)~

p—p~1t

4 Abscissa of convergence and order of pole

The abscissa of convergence of Cf13 (s) is 6, with a simple pole at s = 6.

5 Ghost zeta function
The ghost zeta function is the product over all primes of

Cp(8)Cp(s = 1)Gp(s = 2)Gp(s — 3)Cp(s — 4)(p(s — 5)Cp(3s — 6)3<p(55 -7
x Cp(Ts — 8)Cp(8s — 14)Wi(p, p~ ") Wa(p, p~*)Wa(p,p~*)



where
Wi(X,Y)=1-2X"3Y8
Wo(X,Y)=—-2—-X"Y",
Ws(X,Y)=—-1—- XYY",

The ghost is unfriendly.

6 Natural boundary

(5js(s) has a natural boundary at (s) = 13/8, and is of type L



