List of Symbols

The items below are listed by order of appearance. The list is not meant to be
exhaustive, but symbols that occur repeatedly and which are potentially nonstandard
have been enclosed in the list.

k

Galk

X

7, (X, %)

nl(Y,)_c)
7, (X/k)

Sa

[s]

S, (X k)
K

Gal)

S (x/k) (k)

The algebraic closure of the field k, see (2.7)

The absolute Galois group of the field &, see (2.8)

The base change X = X x; k of X to k, see (2.9)

The étale fundamental group of X with base point X, see
Definition 16

The geometric fundamental group of X, see page xiii

The fundamental exact sequence associated to the geometri-
cally connected X/ k, see Definition 19

The Diophantine section associated to the rational point a,
see Definition 4

The conjugacy class of the section s, see Definition 7

The space of conjugacy classes of sections of m,(X/k);

also denoted by 5’”1 (x/k.a) when the base point a € X is
emphasized, see page xiv and Definition 23

The (profinite) Kummer map, see Definition 1 .

The kernel of the cyclotomic character Galy, — Z*, see
Conjecture 6

The space of conjugacy classes of sections of m,(X/k)
defined over Galy for an extension k’/ k, see Definition 27

Sr The space of sectionsof | - N — 7 — I' — lupto
N -conjugacy, see Definition 7

Nwr The pointed space of sections of N x I" — [ up to
conjugation by N, with the canonical splitting as the special
element, see Definition 7

Tors; (N) The pointed set of I"-equivariant right N -torsors, see page 4

a(t,s) The difference cocycle of two sections s and ¢, see (1.2)
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List of Symbols

The set of extensions | - G’ —- E — ' — 1 upto
isomorphy, see Definition 9

The orbit space of Ext(I', G') by the G-action by pushout
with conjugation where G’ <1 G is a normal subgroup,
see Definition 9

The centraliser of (the image of) a section sy in 7,
see Definition 11

The Galois category of finite étale covers of X, see (2.1)
The fibre in a of the object Y, see (2.2)

The path space pro-representing the fibre functor a, see (2.3)
The pro-category associated to Rev(X), see (2.3)

The opposite group to G with the same elements but compo-
sition reversed, see page 14

The fundamental groupoid of fibre functors of Rev(X),
see Definition 16 B

The set of étale paths from a to b, see Definition 16

The separable closure of the field k, see (2.7)

The fundamental exact sequence associated to the geometri-
cally connected X / k with base pointa € X emphasized, see
Definition 19

The abelianization of the profinite group I, see (3.1)

The maximal geometrically abelian quotient extension of the
fundamental group extension 7z, (X/ k), see Definition 26
The abelianization of the section s, see Definition 26

The Albanese variety of X/ k, see (3.2) and (7.1)

The Albanese torsor map of X /k, see (3.3) and (7.1)

The restriction map Galg — Galy, for a field extension K/ k,
see (3.4)

The base change of the section s with respect to the field
extension K/ k, see Definition 27

The anabelian fibre in a section s with respect to a fibration,
see Definition 30

The anabelian fibre in a sections s along a finite étale map
h:Y — X, see Definition 32

The étale sheaf of sets on Spec(k)e associated to a finite
Galy-set M, see Definition 32

The category of (continuous) extensions | - N — E —
G — 1 of a pro-finite group G, see Definition 37

The non-abelian induction, see page 34

The Weil restriction of scalars of the variety X /L, see (3.7)
The space of closed subgroups of 7, see Section 4.1

The set N as an ordered set with respect to <, see page 38
The characteristic quotient of 7 related to finite quotients of
order < n, see (4.1)
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The characteristic quotient extension of 7, (X /k) related to
finite quotients of 7, (X) of order < n, see (4.2)

The decomposition tower of a section s of m, (X/k), see
Definition 51

The Kummer torsor associated to a unit f, see (5.1)

The evaluation map of units in sections, see Definition 56 and
Definition 57

The partially ordered set of all n € N prime to the character-
istic of the base field, ordered by divisibility, see (5.2)

. . * *\n *
The pro-N completion l(inneN, k*/(k*)" of k*, see (5.3)

The pro-N completed sheaf Gy, see (5.4)

The category of N-systems of abelian groups localised at
Mittag—Leffler-zero objects, see page 48

The prime to p Tate module of an abelian group M, see (5.5)
The cycle class of a section as defined via graphs, see (6.1)
The cohomological cycle class associated to a cycle Z,
see Section 6.1

The cycle class of a section as defined by norm compatibility,
see (6.3)

The cycle class of a section as defined by a group extension,
see (6.4)

The cycle class of a section as defined by duality, see (6.6)
The cycle class of a section s, see Definition 62

The weight —1 quotient of Jrf‘b (U), see Definition 68

The weight —1 quotient extension of 7, (X/k), see Defini-
tion 68

The Néron—Severi group scheme of X/ k, see (7.2)

The Cartier dual of a finite flat group scheme G, see page 70
The maximal étale quotient group scheme of a finite flat
group scheme G, see page 70

The boundary map in the Galois cohomology of the Kummer
sequence, see Corollary 71

The maximal geometrically pro-p quotient extension of the
fundamental group extension r, (X/ k), see (7.7)

The maximal pro-p quotient of 7, (X), see (7.7)

The maximal geometrically pro- p quotient of the fundamen-
tal group 7, (X), see (7.7)

The outer (pro-p) Galois representation associated to X/k,
see (7.8)

The specialisation map of fundamental groups, see (8.1)
The cokernel of the geometric specialisation map, see (8.3)
The ramification of a section, see Definition 82

The space of unramified sections, see Definition 83

The o-specialisation map, see (8.6)
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The pro-£ abelianized ramification of a section, see (8.7)
The completion of an algebraic number field at the place v,
see page 107

The index of the variety X, see Definition 113

The period of the variety X, see Definition 113

The relative Brauer group, Definition 113

The Brauer—Severi variety associated to the Azumaya algebra
A, see (10.1)

a Q,-linear form on the Lie algebra Lie(Pic())() induced by a
section s, see (10.6)

Pic’-part of relative Brauer group, Definition 121

The adele ring of a number field &, see page 120

The space of modified adelic points of X, see (11.1)

The Brauer kernel, see (11.3)

The space of adelic sections, see Definition 123

The Brauer kernel, see Theorem 127

The descent obstruction set induced by a torsor %, see (11.6)
The descent obstruction set, see (11.7)

The descent obstruction posed by the torsor ¢ on adelic
sections, see Definition 137

The finite descent obstruction set on adelic sections, see
Theorem 138

The constant finite descent obstruction set on adelic sections,
see Definition 143

The étale Brauer—-Manin obstruction to adelic sections, see
Definition 149

The non-abelian second cohomology set with coefficients in
the k-kernel, see page 147

The subset of H>(k, (G, p)) of neutral classes, see page 148
The non-abelian first cohomology set with coefficients in a
k-gerbe ¢, see (12.1)

The non-abelian compactly supported second cohomology
with coefficients in a k-kernel, see Definition 164

The non-abelian compactly supported second cohomology
with coefficients in a k-gerbe, see Definition 167

The maximal divisible subgroup of M, see (13.4)

The subgroup of divisible elements of an abelian group M,
see (13.5)

The universal finite étale (isogeny) cover of the semisimple
algebraic group G by a simply connected semisimple alge-
braic group, see (13.7)

The maximal connected linear algebraic subgroup of a con-
nected algebraic group, see (13.8)

The radical R(G) of Gy, see (13.8)

The unipotent radical R,(G) of Gy, see (13.8)



List of Symbols
-0
Dlvyy

X @
0P (X)
mP (X /k)

Knilp
Kp
C.I”

Csn(m,(X/K))

Comn (P (X /X))
Kab

Kn
K¢

P
Pk
[p]

KR
feve

Xy

U

cusp
7 (U/k)
Sy

Dy
Ly
W_»(U)
S, (k(X) /)
Kbir

g
(X[ k)

237

The group of divisors of degree 0 on X supported on Y, see
page 170

The dth symmetric product of X, see page 171

The maximal pro-nilpotent quotient of 7, (X), see (14.1)
The maximal geometrically pro-nilpotent quotient extension
of m, (X / k), see (14.2)

The nilpotent Kummer map, see (14.3) and Definition 196
The pro- p Kummer map, see (14.3)

The descending central filtration on the profinite group I,
see Definition 194

The geometrically n-step nilpotent quotient extension of the
fundamental group extension r, (X/ k), see Definition 195
The geometrically n-step pro-£ nilpotent quotient extension
of 7, (X / k), see Definition 195

The abelian Kummer map, see Definition 196

The n-step nilpotent Kummer map, see Definition 196

The pro-£ Kummer map, see Definition 196

The n-step nilpotent pro-£ Kummer map, see Definition 196
an abbreviation for 7, (X), see (14.4)

an abbreviation for 7P (X), see (14.4)

The graded Z,-Lie algebra associated to the descending
central filtration on a pro-£ group I, see (14.6)

The graded Z-Lie algebra associated to 7P°*(X) for a
smooth projective curve X/ k, see (14.7)

The —nth graded piece of p, see page 180

The scalar extension to a K-Lie algebra, see (14.8)

The Poincaré series of pg, see (14.9)

The size of the Picard group over a finite field, see 15.2

The version of the Kummer map over R, see (16.1)

The maximal cyclotomic extensions k(jtso) Of an algebraic
number field k, see page 217

The étale local scheme Spec((’)g‘(’ y) of the henselisation of
the local ring for a point y € X, see (18.1)

The scheme of étale nearby points X, xy U, see (18.2)

The space of cuspidal sections, see Definition 248

The tangential section associated to a tangent vector v,
see Proposition 249

The decomposition subgroup, see (18.6)

The inertia subgroup, see (18.7)

The anabelian weight filtration of U, see Definition 252

The space of birational sections for X/ k, see Definition 258
The birational Kummer map, see (18.10)

The space of birationally liftable sections, see Definition 266



References

[Ar71]
[AN95]

[Ax68]
[BaPa95]

[Be84]
[B179]
[BLR9O]

[Bo98]

Arakelov, S.J.: Families of algebraic curves with fixed degeneracies. Izv. Akad. Nauk
SSSR Ser. Mat. 35, 1269-1293 (1971)

Asada, M., Nakamura, H.: On graded quotient modules of mapping class groups of
surfaces. Israel J. Math. 90, 93—113 (1995)

Ax, J.: The elementary theory of finite fields. Ann. Math. 88, 239-271 (1968)
Bayer-Fluckiger, E., Parimala, R.: Galois cohomology of the classical groups over fields
of cohomological dimension < 2. Invent. Math. 122, 195-229 (1995)

Benson, D.J.: Lambda and psi operations on Green rings. J. Algebra 87, 360-367
(1984)

Bloch, S.: Torsion algebraic cycles and a theorem of Roitman. Compos. Math. 39, 107—
127 (1979)

Bosch, S., Liitkebohmert, W., Raynaud, M.: Néron Models. Ergebnisse der Mathematik
und ihre Grenzgebiete, vol. 21, x + 325 pp. Springer, Berlin (1990)

Bourbaki, N.: Commutative algebra. Chapters 1-7, reprint. Elements of Mathematics,
XXiv + 625 pp. Springer, New York (1998)

[BoEm12] Borne, N., Emsalem, M.: Un critére d’épointage des sections £-adiques, preprint. arXiv:

[BoKa72]
[BLM84]
[Brd4]
[BrSz12]
[By03]
[Ca91]
[Ch89]

[CiSx11]

1201.4589v1 [math.NT] (January 2012)

Bousfield, A.K., Kan, D.M.: Homotopy limits, completions and localizations. Lecture
Notes in Mathematics, vol. 304, vi + 348 pp. Springer, Berlin (1972)

Bremner, A., Lewis, D.J., Morton, P.: Some varieties with points only in a field
extension. Arch. Math. 43, 344-350 (1984)

Brandt, A.J.: The free Lie ring and Lie representations of the full linear group. Trans.
Am. Math. Soc. 56, 528-536 (1944)

Brion, M., Szamuely, T.: Prime-to-p étale covers of algebraic groups, preprint. arXiv:
1109.2802v3 [math.AG] (March 2012)

Bryant, R.M.: Free Lie algebras and Adams operations. J. Lond. Math. Soc. (2) 68,
355-370 (2003)

Carlsson, G.: Equivariant stable homotopy and Sullivan’s conjecture. Invent. Math. 103,
497-525 (1991)

Chernousov, V.: The Hasse principle for groups of type Eg. Dokl. Akad. Nauk. SSSR
306, 1059-1063 (1989) (trans: Math. USSR-Izv. 34, 409-423 (1990))

Ciperiani, M., Stix, J.: Weil-Chatelet divisible elements of Tate—Shafarevich groups.
arXiv: 1106.4255v1 [math.NT] (March 2011)

[CiSx12a] Ciperiani, M., Stix, J.: Weil-Chatelet divisible elements in Tate—Shafarevich groups I:

The Bashmakov problem for elliptic curves over Q, to appear in Compositio Math.

J. Stix, Rational Points and Arithmetic of Fundamental Groups, Lecture Notes 239
in Mathematics 2054, DOI 10.1007/978-3-642-30674-7,
© Springer-Verlag Berlin Heidelberg 2013


http://arxiv.org/abs/1201.4589v1
http://arxiv.org/abs/1109.2802
http://arxiv.org/abs/1106.4255

240

References

[CiSx12b] Ciperiani, M., Stix, J.: Galois sections for abelian varieties over number fields, preprint,

[Co90]
[CxT79]
[De01]

[De89]

[De09]

[DMN89]

2012

Coleman, R.: Manin’s proof of the Mordell conjecture over function fields. Enseign.
Math. 36, 393427 (1990)

Cox, D.A.: The étale homotopy type of varieties over R. Proc. Am. Math. Soc. 76,
17-22 (1979)

Debarre, O.: Higher-Dimensional Algebraic Geometry, Universitext, xiv + 233 pp.
Springer, Berlin (2001)

Deligne, P.: Le groupe fondamental de la droite projective moins trois points. In:
Galois groups over Q (Berkeley, CA, 1987). Mathematical Sciences Research Institute
Publications, vol. 16, pp. 79-297. Springer, Berlin (1989)

Demarche, C.: Obstruction de descente et obstruction de Brauer—-Manin étale. Algebra
Number Theor. 3, 237-254 (2009)

Dwyer, W., Miller, H., Neisendorfer, J.: Fibrewise completion and unstable Adams
spectral sequences. Israel J. Math. 66, 160—-178 (1989)

[EMcLA47] Eilenberg, S., MacLane, S.: Cohomology theory in abstract groups II. Group extensions

with a non-abelian kernel. Ann. Math. 48, 326-341 (1947)

[ErSch06] Eriksson, D., Scharaschkin, V.: On the Brauer—-Manin obstruction for zero-cycles on

[EsHa08]
[EsWi09]
[EsWil0]
[Fa83]

[Fa98]

[FrJa08]

[Gil0]

[GiSz06]

[GrHa81]
[GrRo78]

[Gr83]

[Halla]
[Hallb]
[Ha59]
[HaSk02]

[HaSx12]

curves. Acta Arith. 135, 99—-110 (2008)

Esnault, H., Hai, Ph.H.: Packets in Grothendieck’s section conjecture. Adv. Math. 218,
395-416 (2008)

Esnault, H., Wittenberg, O.: Remarks on the pronilpotent completion of the fundamen-
tal group. Mosc. Math. J. 9, 451-467 (2009)

Esnault, H., Wittenberg, O.: On abelian birational sections in characteristic 0. J. Am.
Math. Soc. 23, 713-724 (2010)

Faltings, G.: Endlichkeitssitze fiir abelsche Varietiten iiber Zahlkorpern. Invent. Math.
73, 349-366 (1983)

Faltings, G.: Curves and their fundamental groups [following Grothendieck, Tamagawa
and Mochizuki]. Séminaire Bourbaki, vol. 840, (1997/1998). Astérisque 252, 131-150
(1998)

Fried, M.D., Jarden, M.: Field Arithmetic, 3rd edn, revised by M. Jarden. Ergebnisse
der Mathematik und ihrer Grenzgebiete, vol. 11, xxiv + 792 pp. Springer, Berlin (2008)
Gille, Ph.: Serre’s conjecture II: A survey. In: Garibaldi, S., Sujatha, R., Suresh, V.
(eds.) Quadratic Forms, Linear Algebraic Groups, and Cohomology. Developments in
Mathematics, vol. 18, pp. 41-56. Springer, Berlin (2010)

Gille, Ph., Szamuely, T.: Central simple algebras and Galois cohomology. In: Cam-
bridge Studies in Advanced Mathematics, vol. 101, xii + 343 pp. Cambridge University
Press, Cambridge (2006)

Gross, B.H., Harris, J.: Real algebraic curves. Ann. Sci. Ecole Norm. Sup. (4) 14, 157-
182 (1981)

Gross, B.H., Rohrlich, D.E.: Some results on the Mordell-Weil group of the Jacobian
of the Fermat curve. Invent. Math. 44, 201-224 (1978)

Grothendieck, A.: Brief an Faltings (27/06/1983). In: Schneps, L., Lochak, P. (eds.)
Geometric Galois Action 1. LMS Lecture Notes, vol. 242, pp. 49-58. Cambridge
(1997)

Hain, R.: Remarks on Non-Abelian Cohomology of Proalgebraic Groups. J. Algebraic
Geom. arXiv: 1009.3662v2 [math.AG] (2011)

Hain, R.: Rational points of universal curves. J. Am. Math. Soc. 2, 709-769 (2011)
Hall, M. Jr.: The Theory of Groups, xiii + 434 pp. Macmillan, New York (1959)
Harari, D., Skorobogatov, A.N.: Non-abelian cohomology and rational points. Compos.
Math. 130, 241-273 (2002)

Harari, D., Stix, J.: Descent obstruction and fundamental exact sequence. In: Stix, J.
(ed.) The Arithmetic of Fundamental Groups, PIA 2010. Contributions in Mathematical
and Computational Science, vol. 2, pp. 147-166. Springer, Berlin (2012)


http://arxiv.org/abs/1009.3662v2

References 241

[HaSz05] Harari, D., Szamuely, T.: Arithmetic duality theorems for 1-motives. J. Reine Angew.
Math. 578, 93-128 (2005)

[HaSz09] Harari, D., Szamuely, T.: Galois sections for abelianized fundamental groups, with an
appendix by E.V. Flynn. Math. Annalen 344, 779-800 (2009)

[Ha65-75] Harder, G.: Uber die Galoiskohomologie halbeinfacher Matrizengruppen I. Math. Zeit.
90, 404-428 (1965) Part II; Math. Zeit. 92, 396-415 (1966) Part I1I; J. Reine Angew.
Math. 274/5, 125-138 (1975)

[HaSch10] Harpaz, Y., Schlank, T.M.: Homotopy obstructions to rational points, preprint. arXiv:
1110.0164v1 [math.AG] (October 2011)

[Hi1902] Hilbert, D.: Mathematical problems. Bull. Am. Math. Soc. 8, 437479 (1902)

[Ho09]  Hoshi, Y.: Absolute anabelian cuspidalizations of configuration spaces of proper
hyperbolic curves over finite fields. Publ. Res. Inst. Math. Sci. 45, 661-744 (2009)

[Hol0]  Hoshi, Y.: Existence of nongeometric pro-p Galois sections of hyperbolic curves. Publ.
RIMS Kyoto Univ. 46, 829-848 (2010)

[Hol2] Hoshi, Y.: Conditional results on the birational section conjecture over small number
fields, preprint, RIMS-1742 (February 2012)

[Jo1872] Jordan, C.: Recherches sur les substitutions, J. Liouville 17, 351-367 (1872)

[Ja88] Jannsen, U.: Continuous étale cohomology. Math. Annalen 280, 207-245 (1988)

[KalLa81] Katz, N., Lang, S.: Finiteness theorems in geometric classfield theory, with an appendix
by K.A. Ribet. Enseign. Math. (2) 27, 285-319 (1981)

[KiO5] Kim, M.: The motivic fundamental group of P! \ {0, 1, oo} and the theorem of Siegel.
Invent. Math. 161, 629-656 (2005)

[Kil2] Kim, M.: Remark on fundamental groups and effective Diophantine methods for
hyperbolic curves. In: Goldfeld, D., Jorgenson, J., Jones, P., Ramakrishnan, D., Ribet,
K., Tate, J. (eds.) Number Theory, Analysis and Geometry, in Memory of Serge Lang,
pp- 355-368. Springer, Berlin (2012)

[KiTa08] Kim, M., Tamagawa, A.: The {-component of the unipotent Albanese map. Math. Ann.
340, 223-235 (2008)

[Ki09] Kings, G.: A note on polylogarithms on curves and abelian schemes. Math. Zeit. 262,
527-537 (2009)

[Kn65]  Kneser, M.: Galoiskohomologie halbeinfacher algebraischer Gruppen iiber p-adischen
Korpern 1. Math. Zeit. 88, 40-47 (1965) Part II; Math. Zeit. 89, 250-272 (1965)

[Kn69]  Kneser, M.: Lectures on Galois Cohomology of Classical Groups, ii + 158 pp. Tata
Institute, Bombay (1969)

[Ko05]  Koenigsmann, J.: On the ‘section conjecture’ in anabelian geometry. J. Reine Angew.
Math. 588, 221-235 (2005)

[Ko95] Kollar, J.: Shafarevich Maps and Automorphic Forms, M.B. Porter Lectures, x + 201
pp. Princeton University Press, Princeton (1995)

[KPR86] Kuhlmann, F.-V., Pank, M., Roquette, P.: Immediate and purely wild extensions of
valued fields. Manuscripta Math. 55, 39-67 (1986)

[La66] Labute, J.: Demuskin groups of rank 8. Bull. Soc. Math. France 94, 211-244 (1966)

[La67] Labute, J.: Algebres de Lie et pro-p-groupes définis par une seule relation. Invent.
Math. 4, 142-158 (1967)

[La70] Labute, J.: On the descending central series of groups with a single defining relation. J.
Algebra 14, 16-23 (1970)

[La94] Labute, J.: Groups and lie algebras: The Magnus theory. In: The Mathematical
Legacy of Wilhelm Magnus: Groups, Geometry and Special Functions. Contemporary
Mathematics, vol. 169, pp. 397-406. American Mathematical Society, Providence
(1994)

[LMD90] Lachaud, G., Martin-Deschamps, M.: Nombre de points des jacobiennes sur un corps
fini. Acta Arithmetica 56, 329-340 (1990)

[LS57] Lang, S., Serre, J.-P.: Sur les revétements non ramifiés des variétés algébriques. Am. J.
Math. 79, 319-330 (1957)


http://arxiv.org/abs/1110.0164

242

[La92]
[Li69]
[Li40]
[McR71]

[Ma71]

[Ma55]
[MeTa85]
[Mi72]
[Mig4]
[Mi80]
[Mi82]
[Mi86]
[Mi06]
[Mo099]

[Mo03]

[Mo07]
[Na90a]
[Na90b]
[Na91]
[Ne92]
[NSWO08]
[Pal0a]
[PalOb]
[Pall]

[Pa90]

References

Lannes, J.: Sur les espaces fonctionnels dont la source est le classifiant d’un p-groupe
abélian élementaire. Publ. Math. IHES 75, 135-244 (1992)

Lichtenbaum, S.: Duality theorems for curves over p-adic fields. Invent. Math. 7, 120-
136 (1969)

Lind, C.-E.: Untersuchungen iiber die rationalen Punkte der ebenen kubischen Kurven
vom Geschlecht Eins. Thesis, 97 pp. University of Uppsala (1940)

MacRae, R.E.: On unique factorization in certain rings of algebraic functions. J.
Algebra 17, 243-261 (1971)

Manin, Y.I.: Le groupe de Brauer-Grothendieck en géométrie diophantienne. Actes
du Congres International des Mathématiciens (Nice, 1970), Tome 1, pp. 401-411.
Gauthier-Villars, Paris (1971)

Mattuck, A.: Abelian varieties over p-adic ground fields. Ann. Math. (2) 62, 92-119
(1955)

Melnikov, O.V., Tavgen, O.L.: The absolute Galois group of a Henselian field, (Russian).
Dokl. Akad. Nauk BSSR 29, 581-583, 667 (1985)

Miyanishi, M.: On the algebraic fundamental group of an algebraic group. J. Math.
Kyoto Univ. 12, 351-367 (1972)

Miller, H.: The Sullivan conjecture on maps from classifying spaces. Ann. Math. (2)
120, 39-87 (1984)

Milne, J.S.: Etale cohomology. Princeton Mathematical Series, vol. 33, xiii + 323 pp.
Princeton University Press, Princeton (1980)

Milne, J.S.: Zero cycles on algebraic varieties in nonzero characteristic: Rojtman’s
Theorem. Compos. Math. 47, 271-287 (1982)

Milne, J.S.: Abelian Varieties. In: Cornell, G., Silverman, J.H. (eds.) Arithmetic
Geometry, xvi + 353 pp. Springer, Berlin (1986)

Milne, J.S.: Arithmetic Duality Theorems, 2nd edn, viii + 339 pp. BookSurge, LLC,
Charleston (2006). ISBN: 1-4196-4274-X

Mochizuki, Sh.: The local pro-p anabelian geometry of curves. Invent. Math. 138(2),
319-423 (1999)

Mochizuki, Sh.: Topics surrounding the anabelian geometry of hyperbolic curves. In:
Galois Groups and Fundamental Groups. Mathematical Sciences Research Institute
Publications, vol. 41, pp. 119-165. Cambridge University Press, Cambridge (2003)
Mochizuki, Sh.: Absolute anabelian cuspidalizations of proper hyperbolic curves. J.
Math. Kyoto Univ. 47, 451-539 (2007)

Nakamura, H.: Rigidity of the arithmetic fundamental group of a punctured projective
line. J. Reine Angew. Math. 405, 117-130 (1990)

Nakamura, H.: Galois rigidity of the étale fundamental groups of punctured projective
lines. J. Reine Angew. Math. 411, 205-216 (1990)

Nakamura, H.: On Galois automorphisms of the fundamental group of the projective
line minus three points. Math. Zeit. 206, 617-622 (1991)

Neukirch, J.: Algebraische Zahlentheorie, xiii + 595 pp. Springer, Berlin (1992)
Neukirch, J., Schmidt, A., Wingberg, K.: Cohomology of number fields, 2nd edn.
Grundlehren der Mathematischen Wissenschaften, vol. 323, xvi + 825 pp. Springer,
Berlin (2008)

Pal, A.: Diophantine decidability for curves and Grothendieck’s section conjecture.
arXiv: 1001.4969v2 [math.NT] (January 2010)

Pal, A.: Homotopy sections and rational points on algebraic varieties. arXiv: 1002.
1731v2 [math.NT] (March 2010)

Pal, A.: The real section conjecture and Smith’s fixed point theorem for pro-spaces. J.
Lond. Math. Soc. 83, 353-367 (2011)

Parshin, A.N.: Finiteness theorems and hyperbolic manifolds. In: The Grothendieck
Festschrift, vol. III. Progress in Mathematics, vol. 88, pp. 163—178. Birkhduser, Boston
(1990)


http://arxiv.org/abs/1001.4969v1
http://arxiv.org/abs/1002.1731v2

References 243

[PIRa94] Platonov, V.P.,, Rapinchuk, A.: Algebraic groups and number theory. Pure and Applied
Mathematics, vol. 139, xii + 614 pp. Academic, New York (1994)

[Po06] Poonen, B.: Heuristics for the Brauer-Manin obstruction for curves. Exp. Math. 15,
415-420 (2006)

[Po08] Poonen, B.: Insufficiency of the Brauer-Manin obstruction applied to étale covers. Ann.
Math. (2) 171, 2157-2169 (2010)

[PoSt99] Poonen, B., Stoll, M.: The Cassels-Tate pairing on polarized abelian varieties. Ann.
Math. (2) 150, 1109-1149 (1999)

[PoVo10] Poonen, B., Voloch, J.F.: The Brauer-Manin obstruction for subvarieties of abelian
varieties over function fields. Ann. Math. (2) 171, 511-532 (2010)

[Po10] Pop, F.: On the birational p-adic section conjecture. Compos. Math. 146, 621-637
(2010)

[PoSx11] Pop, E., Stix, J.: Arithmetic in the fundamental group of a p-adic curve: on the p-adic
section conjecture for curves. arXiv: 1111.1354v1 [math.AG] (November 2011)

[Qu08] Quick, G.: Profinite homotopy theory. Doc. Math. 13, 585-612 (2008)

[Qul0]  Quick, G.: Continuous group actions on profinite spaces. J. Pure Appl. Algebra 215,
1024-1039 (2011)

[Ralla] Rastegar, A.: Deformation of outer representations of Galois group. Iran. J. Math. Sci.
Inform. 6(1), 33-52, 101 (2011)

[Rallb] Rastegar, A.: Deformation of outer representations of Galois group IL Iran. J. Math.
Sci. Inform. 6(2), 3341 (2011)

[Ra70] Raynaud, M.: Spécialisation du foncteur de Picard. Publ. IHES 38, 27-76 (1970)

[Red2] Reichardt, H.: Einige im Kleinen iiberall 16sbare, im Grossen unlosbare diophantische
Gleichungen. J. Reine Angew. Math. 184, 12-18 (1942)

[Rul2]  Rungtanapirom, N.: Godeaux—Serre Varieties with Prescribed Arithmetic Fundamental
Group, vi + 42 pp. Diplomarbeit, Heidelberg (2011)

[ST08]  Stein, W.A.,etal.: Sage Mathematics Software (Version 3.1.4), The Sage Development
Team. http://www.sagemath.org (2008)

[Sal0] Saidi, M.: Good sections of arithmetic fundamental groups. arXiv: 1010.1313v1
[math.AG] (October 2010)

[Sal2] Saidi, M.: Around the Grothendieck anabelian section conjecture. In: Coates, J., Kim,
M., Pop, E, Saidi, M., Schneider, P. (eds.) Non-abelian Fundamental Groups and
Iwasawa Theory. Cambridge University Press, Cambridge (2012)

[Sch12]  Schmidt, A.: Motivic aspects of anabelian geometry, in: Galois-Teichmiiller Theory
and Arithmetic Geometry, Proceedings for a conference in Kyoto (October 2010),
H. Nakamura, F. Pop, L. Schneps, A. Tamagawa eds., Advanced Studies in Pure
Mathematics 63, 503-517 (2012)

[Sch25]  Schreier, O.: Abstrakte kontinuierliche Gruppen. Abhand. Hamburg 4, 15-32 (1925)

[Sch94]  Scheiderer, C.: Real and étale cohomology. Lecture Notes in Mathematics, vol. 1588,
xxiv + 273 pp. Springer, Berlin (1994)

[Sch98]  Scharaschkin, V.. The Brauer-Manin obstruction for curves, preprint.
www.Jjmilne.org/ math/Students/b.pdf (December 1998)

[Se51] Selmer, E.S.: The Diophantine equation ax3 +by* +cz3 = 0. Acta Math. 85, 203-362
(1951)

[Se77] Serre, J.-P.: Linear representations of finite groups. Graduate Text in Mathematics, vol.
42, x + 188 pp. Springer, Berlin (1977)

[Se79] Serre, J.-P.: Local Fields. Graduate Text in Mathematics, vol. 67, viii + 260 pp. Springer,
New York (1979)

[Se97] Serre, J.-P.: Galois Cohomology, new edition, x + 210 pp. Springer, New York (1997)

[SGA1] Grothendieck, A.: Séminaire de Géométrie Algébrique du Bois Marie (SGA 1) 1960-
1961: Revétements étales et groupe fondamental. Documents Mathématiques vol. 3,
xviii + 327 pp. Société Mathématique de France (2003)

[Sk99] Skorobogatov, A.: Beyond the Manin obstruction. Invent. Math. 135, 399-424 (1999)


http://arxiv.org/abs/1111.1354
http://www.sagemath.org
http://arxiv.org/abs/1010.1313v1
http://www.jmilne.org/math/Students/b.pdf

244

[SkO1]
[Sk09]
[Sx02]
[Sx05]

[Sx08]

[Sx10a]
[Sx10b]
[Sx11]
[Sx12a]
[Sx12b]
[St06]
[St07]

[Su71]

[Sz09]

[Sz12]

[Sz79]

[Ta97]
[Wg09]
[Wgl0]

[Wgl2a]

[Wgl2b]

[Wi34]

[Wi08]

References

Skorobogatov, A.: Torsors and rational points. In: Cambridge Tracts in Mathematics,
vol. 144, viii + 187 pp. Cambridge University Press, Cambridge (2001)

Skorobogatov, A.N.: Descent obstruction is equivalent to étale Brauer—Manin obstruc-
tion. Math. Ann. 344, 501-510 (2009)

Stix, J.: Projective anabelian curves in positive characteristic and descent theory for log
étale covers, Thesis, Bonner Mathematische Schriften 354, xviii+118 (2002)

Stix, J.: A monodromy criterion for extending curves. Intern. Math. Res. Notices 29,
1787-1802 (2005)

Stix, J.: On cuspidal sections of algebraic fundamental groups. In: Nakamura, H.,
Pop, F., Schneps, L., Tamagawa, A. (eds.) Galois-Teichmller Theory and Arithmetic
Geometry. Proceedings for a Conferences in Kyoto (October 2010). Advanced Studies
in Pure Mathematics, vol. 63, pp. 519-563. arXiv: 0809.0017v1 [math.AG] (2012)
Stix, J.: Trading degree for dimension in the section conjecture: The non-abelian
Shapiro Lemma. Math. J. Okayama Univ. 52, 29-43 (2010)

Stix, J.: On the period-index problem in light of the section conjecture. Am. J. Math.
132, 157-180 (2010)

Stix, J.: The Brauer—-Manin obstruction for sections of the fundamental group. J. Pure
Appl. Algebra 215, 1371-1397 (2011)

Stix, J.: Birational p-adic Galois sections in higher dimensions. Israel J. Math. arXiv:
1202.2781v1 [math.AG] (February 2012, to appear)

Stix, J.: On the birational section conjecture with local conditions, preprint. arXiv:
1203.3236v1 [math.AG] (March 2012)

Stoll, M.: Finite descent obstructions and rational points on curves, draft version no. 8.
arXiv: 0606465v2 [math.NT] (November 2006)

Stoll, M.: Finite descent obstructions and rational points on curves. Algebra Numb.
Theor. 1, 349-391 (2007)

Sullivan, D.: Geometric topology, Part I: Localization, periodicity, and Galois symme-
try. Massachusetts Institute of Technology, 432 pp., revised and annotated version, Xiii
+ 284 pp. Cambridge. www.maths.ed.ac.uk/~aar/surgery/gtop.pdf (1971)

Szamuely, T.: Galois groups and fundamental groups. Cambridge Studies in Advanced
Mathematics, vol. 117, x + 270 pp. Cambridge University Press, Cambridge (2009)
Szamuely, T.: Heidelberg lectures on fundamental groups. In: Stix, J. (ed.) The
Arithmetic of Fundamental Groups. PIA 2010. Contributions in Mathematical and
Computational Science, vol. 2, pp. 53—74. Springer, New York (2012)

Szpiro, L.: Sur le théoreme de rigidité de Parsin et Arakelov. In: Journées de Géométrie
Algébrique de Rennes (Rennes, 1978) vol. II. Astérisque vol. 64, pp. 169-202. Soc.
Math. France, Paris (1979)

Tamagawa, A.: The Grothendieck conjecture for affine curves. Compos. Math. 109(2),
135-194 (1997)

Wickelgren, K.: Lower central series obstructions to homotopy sections of curves over
number fields. Thesis, 97 pp. Stanford University (2009)

Wickelgren, K.: 2-nilpotent real section conjecture. arXiv: 1006.0265v1 [math.AG]
(June 2010)

Wickelgren, K.: On 3-nilpotent obstructions to m; sections for IP’}@ —{0,1, 00}. In:
Stix, J. (ed.) The Arithmetic of Fundamental Groups. PIA 2010. Contributions in
Mathematical and Computational Science, vol. 2, pp. 281-328. Springer, Berlin (2012)
Wickelgren, K.: n-Nilpotent obstructions to 77; sections of P! — {0, 1, 0o} and Massey
products. In: Nakamura, H., Pop, F., Schneps, L., Tamagawa, A. (eds.) Galois-
Teichmller Theory and Arithmetic Geometry. Proceedings for a Conferences in Kyoto
(October 2010). Advanced Studies in Pure Mathematics, vol. 63, pp. 579-600 (2012)
Witt, E.: Zerlegung reeller algebraischer Funktionen in Quadrate. Schiefkdrper iiber
reellen Funktionenkorpern. J. Reine Angew. Math. 171, 4-11 (1934)

Wittenberg, O.: On the Albanese torsors and the elementary obstruction. Math. Annalen
340, 805-838 (2008)


http://de.arxiv.org/abs/0809.0017v1
http://arxiv.org/abs/1202.2781
http://arxiv.org/abs/1203.3236
http://arxiv.org/pdf/math/0606465v2
http://www.maths.ed.ac.uk/~aar/surgery/gtop.pdf
http://arxiv.org/abs/1006.0265v1

References 245

[Wil2]  Wittenberg, O.: Une remarque sur les courbes de Reichardt-Lind et de Schinzel. In:
Stix, J. (ed.) The Arithmetic of Fundamental Groups. PIA 2010. Contributions in
Mathematical and Computational Science, vol. 2, pp. 329-337. Springer, Berlin (2012)

[Wo09]  Wolfrath, S.: Die scheingeometrische étale Fundamentalgruppe. Thesis, 62 pp., Uni-
versitit Regensburg, preprint no. 03/2009



Index

abelian separable, 73
adelic points, modified, 120
Albanese torsor, 108
map, 26, 70, 189
algebraic K(x, 1), 23, 57, 53-66, 139,
208
anabelian, 74, 189
anabelian—isogenous, 33
curves, Xv
fibre, of a fibration, 29
fibre, of an étale cover, 30
isogeny, 33
pro- p anabelian collection, 75
varieties, Xv
weight filtration, 223

base point, xiv, 13
changing of, xiv
Galois action, 17
Galois invariant, 18
sections as, 20
tangential, 221
Bashmakov’s problem, 166
Brauer group
local global principle, 120, 217
obstruction map for line bundles, 114,
209
relative, 108, 117, 168
relative Pic’-part, 114
Brauer kernel
adelic points, 120
adelic sections, 122
Brauer-Manin obstruction, 119-125
étale, 125
étale, for sections, 137

for rational points, 119
for sections, 120
vs. descent obstruction, 125, 137

cohomology, non-abelian
1-cocycle, 3
compactly supported H!, 152
compactly supported HZ, 150
HO, 148
H' 4,148
H?, 8,147
neutral classes, 148
Hochschild—Serre spectral sequence, 9
long exact sequence, 7, 178
pro-algebraic version, 180
cuspidalization, 98, 229
cycle class, 53—-66
anabelian, 61
of a graph, 54
of a section, xviii, 57, 60, 115, 209,
229
of a subvariety, 60
proof of period—index theorem, 108
relative anabelian, 64
with support, 59
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