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As the note “On a question of Serre” [7] by the author had been published prematurely, the proof of the key lemma 
remaining sketchy, the author did contact an expert for the Borel–Serre compactification, Lizhen Ji, for the project of estab-
lishing a detailed version of that key proof. Lizhen Ji then found out that there are cases where that proof does not apply. So 
it is necessary to correct the scope of the lemma, which is possible using additional symmetries discovered by Luigi Bianchi 
(cf. [1], [2]).

The Bianchi groups, SL2(O) over the ring O of integers in an imaginary quadratic field Q(
√−m), act naturally on hy-

perbolic 3-space H (cf. the monographs [4], [5], [6]). Throughout this corrigendum, we will exclude the ring O from being the 
Gaussian integers, in Q(

√−1), or the Eisensteinian integers, in Q(
√−3). Those two special cases can easily be treated sepa-

rately. For a subgroup � of finite index in SL2(O), consider the Borel–Serre compactification �\Ĥ of the orbit space �\H, 
constructed in the appendix of [9], which joins a 2-torus Tσ to �\H at every cusp σ .

Question 1 (Serre [9]). Consider the map α induced on homology when attaching the boundary into the Borel–Serre compactification 
�\Ĥ. How can one determine the kernel of α (in degree 1)?

The following lemma was the key for the approach to Question 1 pursued in the note under correction. In the remainder 
of this corrigendum, we consider an imaginary quadratic field Q(

√−D) with D a square-free natural integer, and we set 
� = SL2(OQ(

√−D)). We decompose the 2-torus Tσ in the classical way into a 2–cell, two edges and a vertex.

Lemma 2. Let n be the number of prime divisors of D. Let N = 2n−1 for D ≡ 2 or 3 mod 4, N = 2n for D ≡ 1 mod 4. Then �\H
admits at least N cusps σ such that the inclusion of Tσ into �\Ĥ makes exactly one of the edges of Tσ become the boundary of a 
2-chain.
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The hypothesis on σ was missing in the note under correction, and a completed proof is given in [8], making use of this 
hypothesis.

Corollary 3. If the class group of O is isomorphic to Z/2mZ for some m ∈ N, then for all cusps σ of �\H, the inclusion of Tσ into �\Ĥ
makes exactly one of the edges of Tσ become the boundary of a 2–chain.

Proof. By [3, thm. 3.22], our hypothesis on the class group of O is equivalent to m =
{

n − 1, D ≡ 2 or 3 mod 4,

n, D ≡ 1 mod 4.

It is well known that each ideal class of O corresponds to one cusp of �\H, so there are N cusps, and Lemma 2 yields 
the claim. �
References

[1] L. Bianchi, Sui gruppi di sostituzioni lineari con coefficienti appartenenti a corpi quadratici immaginari, Math. Ann. 40 (3) (1892) 332–412 (in Italian) 
MR 1510727, JFM 24.0188.02.

[2] L. Bianchi, Sui gruppi di sostituzioni lineari, Math. Ann. 42 (1) (1893) 30–57, https://doi .org /10 .1007 /BF01443444 (in Italian), MR1510766, JFM 
25.0198.04.

[3] D.A. Cox, Primes of the Form x2 +ny2: Fermat, Class Field Theory, and Complex Multiplication, 2nd ed., Pure and Applied Mathematics (Hoboken), John 
Wiley & Sons, Inc., Hoboken, NJ, USA, 2013. MR3236783, Zbl 1275.11002.

[4] J. Elstrodt, F. Grunewald, J. Mennicke, Groups Acting on Hyperbolic Space, Springer Monographs in Mathematics, Springer-Verlag, Berlin, 1998. 
MR1483315 (98g:11058), Zbl 0888.11001.

[5] B. Fine, Algebraic Theory of the Bianchi Groups, Monographs and Textbooks in Pure and Applied Mathematics, vol. 129, Marcel Dekker Inc., New York, 
1989. MR1010229 (90h:20002), Zbl 0760.20014.

[6] C. Maclachlan, A.W. Reid, The Arithmetic of Hyperbolic 3-Manifolds, Graduate Texts in Mathematics, vol. 219, Springer-Verlag, New York, 2003. 
MR1937957 (2004i:57021), Zbl 1025.57001.

[7] A.D. Rahm, On a question of Serre, C. R. Acad. Sci. Paris, Ser. I 350 (15–16) (2012) 741–744. MR2981344.
[8] A.D. Rahm, Bianchi’s additional symmetries, http://hdl .handle .net /10993 /40029.
[9] J.-P. Serre, Le problème des groupes de congruence pour SL2, Ann. of Math. (2) 92 (1970) 489–527. MR0272790.

http://refhub.elsevier.com/S1631-073X(19)30160-8/bib4269616E63686931383932s1
http://refhub.elsevier.com/S1631-073X(19)30160-8/bib4269616E63686931383932s1
https://doi.org/10.1007/BF01443444
http://refhub.elsevier.com/S1631-073X(19)30160-8/bib436F78s1
http://refhub.elsevier.com/S1631-073X(19)30160-8/bib436F78s1
http://refhub.elsevier.com/S1631-073X(19)30160-8/bib456C7374726F64744772756E6577616C644D656E6E69636B65s1
http://refhub.elsevier.com/S1631-073X(19)30160-8/bib456C7374726F64744772756E6577616C644D656E6E69636B65s1
http://refhub.elsevier.com/S1631-073X(19)30160-8/bib46696E65s1
http://refhub.elsevier.com/S1631-073X(19)30160-8/bib46696E65s1
http://refhub.elsevier.com/S1631-073X(19)30160-8/bib4D61636C6163686C616E52656964s1
http://refhub.elsevier.com/S1631-073X(19)30160-8/bib4D61636C6163686C616E52656964s1
http://refhub.elsevier.com/S1631-073X(19)30160-8/bib7175657374696F6E4F665365727265s1
http://hdl.handle.net/10993/40029
http://refhub.elsevier.com/S1631-073X(19)30160-8/bib5365727265s1

	Corrigendum to "On a question of Serre"  [C. R. Acad. Sci. Paris, Ser. I 350 (2012) 741-744]
	References


