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Figure 2. The root system and non-standard partition of real roots for a rank 2 hyperbolic with unequal

root lengths, a = 2, b = 3.
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Figure 3. Twin apartment (A+, A−) in twin tree (B+,B−) with chambers C±
n = w(n)C±
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These distance and codistance functions on chambers may be converted to functions on the
vertices of the twin tree. Ronan and Tits [54] assume that the distance and codistance functions
on vertices exist and obey their axioms. In this description some care must be taken because
a vertex can be in many chambers.

Apartments in B± are infinite lines, but not every infinite line in the tree is an apartment.
The fundamental apartment A± in B± is a union of chambers, C±n = w(n)C±, n ∈ Z, which are
Weyl group translates of the fundamental chamber C± =

(
1B±,∆±∅

)
, which is fixed under the

action of B± ⊃ U±. The boundary vertices of that fundamental chamber are denoted by v±
i− 3

2

=(
1B±,∆±i

)
for i = 1, 2, corresponding to the maximal parabolic subgroups P±i . By definition,

the vertex v±
i− 3

2

is stabilized by the generator wi ∈W . We can see that chambers C±m and C±n are

adjacent with a common vertex iff |m− n| = 1 because
(
w(m)B±,∆±i

)
∼
(
w(n)B±,∆±i

)
when

w(±(m − n)) = w(m)−1w(n) ∈ P±i iff |m − n| = 1 (w(1) = w2 ∈ P±2 and w(−1) = w1 ∈ P±1 ).
Thus we see the apartment A± as an infinite line:{

. . . , w1w2w1C±, w1w2C±, w1C±, C±, w2C±, w2w1C±, w2w1w2C±, . . .
}
.

The apartment system A± in B± is the set of apartments obtained from fundamental apartment
A± by the action of G.


