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The following letter of Grothendieck is written in German. It is about an important open prob-
lem in algebraic number theory. The question is whether it is possible to determine the structure
of the absolute Galois group GAL(Q2,Q2) in a similar way as it it was solved by Jannsen and
Wingberg in [3] for GAL(k, k) for p-adic fields whenever p 6= 2. The case of p = 2 is open to
date. The motivation to publish the letter of Grothendieck is to draw, perhaps, the attention to
that puzzling problem.

Myself, I wrote my PhD-thesis on this subject for p = 2 under direction of Jürgen Neukirch
in 1983. I followed the roadmap of [3], but I could determine the structure of GAL(k, k) for a
dyadic field k only if k contained the 4-th root of the unity. Thus, the structure of GAL(Q2,Q2)
was known for a subgroup of index 2, only. My results are published in [1]. I sent a reprint of
my paper to Grothendieck; and he became interested in the subject. He was optimistic that
one can solve the remaining case; and he suggested an approach from a more general view-
point. His letter contains some outline of that. I discussed the letter with my friends Jannsen
and Wingberg, but, in spite of Grothendieck’s suggestions, the work on that problem did not
advance.

Actually, the structure I found was the same as it was found earlier by Zelvenskiĭ in [5,6].
His approach was quite different and based on previous work of Jakovlev [2]. However, ac-
cording to [3], there are several mistakes in [2].

In 2016 Franziska Schneider investigated GAL(Q2,Q2) again in her PhD-thesis under
direction of Uwe Jannsen [4]. She was able to reprove the results in [5,6] in detail and without
relying on [2]. Moreover, she established some conjectures. Still, apart from her conjectures
the structure of GAL(Q2,Q2) remains a mystery.

The PhD of Franziska Schneider is written in English and freely available on the net. Her
thesis contains a detailed introduction citing all relevant earlier works on the subject. Moreover,
to the best of my knowledge, her thesis is the state of the art until today, July 12th, 2021.
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1. V. Diekert. Über die absolute Galoisgruppe dyadischer Zahlkörper. Journal für die reine und ange-
wandte Mathematik, 350:152–172, 1984.

2. A. V. Jakovlev. The Galois group of the algebraic closure of a local field. Math. USSR Izv., 2:1231 –
1269, 1968.

3. U. Jannsen and K. Wingberg. Die Struktur der Absoluten Galoisgruppe p-adischer Zahlkörper. In-
ventiones mathematicae, 70:71–98, 1982.

4. F. Schneider. On the structure of the absolute Galois group of local fields with residue characteristic
2. PhD thesis, University Regensburg, Dezember 2016.
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