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I found last year that the definition of filtra-
tion by ramification groups of Galois groups of
a complete discrete valuation field with not nec-
essarily perfect residue field is reduced to those
with perfect residue field. As an application,
the graded quotients are related to differential
forms of the residue fields. I completed an ar-
ticle on this result and submitted to a journal.
I also obtained a characterization of the filtra-
tion by the reduction to the perfect residue field
case. This result is also written up and is sub-
mitted.

A first obstruction in the definition of the sin-
gular support of an étale sheaf on a scheme
of mixed characteristic is the absense of the
cotangent bundle. By modifying respectively
the additivity by the polynomial defining the
addition of Witt vectors and the Leibniz rule
using the Frobenius, we define the module of

Frobenius-Witt differentials as a modification

of that of usual differentials. I proved that the
module of Frobenius-Witt differentials on a reg-
ular scheme is locally free on the fiber of char-
acteristic p. Using this result, I define a mod-
ification of the cotangent bundle on the fiber
of characteristic p. Further, under a certain
strong assumption on the sheaf, I proved the
existence of the singular support. I completed
two articles on these results and submitted to

a journal.

B. 3

1. T. Saito “Characteristic cycles and the
conductor of direct image”, Journal of
the American Mathematical Society Arti-
cle electronically published, 2020.

2. K. Kato, T. Saito “Coincidence of two
Swan conductors of abelian characters”,
Epijournal de Géométrie Algébrique,

epiga:5395, 11 novembre 2019, Volume 3

3. K. Kato, I. Leal, T. Saito “Refined Swan
conductors mod p of one-dimensional Ga-
lois representations”, Nagoya Mathemati-
cal Journal 236 (2019), 134-182.

4. T. Saito “Ramification groups of cover-
ings and valuations”, Tunisian Journal of

Mathematics Vol. 1, No. 3, 373-426, 2019

5. T. Saito “On the proper push-forward of
the characteristic cycle of a constructible
sheaf”, Proceedings of Symposia in Pure
Mathematics Volume: 97; 2018; Algebraic
Geometry: Salt Lake City 2015, Part 2,
485-494

6. T. Saito, Y. Yatagawa “Wild ramification
determines the characteristic cycle”, An-
nales Scientifiques de ’Ecole normale su-
perieure, 50, fascicule 4 (2017), 1065-1079.

7. T. Saito “Characteristic cycle of the ex-
ternal product of constructible sheaves”,
Manuscripta Mathematica, 154, Issue 1-2,
2017, pp 1-12.

8. T. Saito “Wild ramification and the cotan-
gent bundle”, Journal of Algebraic Geom-
etry, 26 (2017), 399-473.



9. T. Saito “The characteristic cycle and the

singular support of a constructible sheaf”,
Inventiones mathematicae, 207(2), (2017)
597-695,

C. HuEFE £

. Wild ramification and the cotangent bun-
dle in mixed characteristic. Eighth Pacific
Rim Conference, 7 August 2020, Online.
(7 2 #) Colloquium at University of
Minesota, Feb 18 2021, Online. (7 x Y 7)

. Graded Quotients of Ramification Groups
of a Local Field with Imperfect Residue
Field, January 7, 2020,
conference on arithmetic geometry 2020,
TIFR, Mumbai. (£ ¥ F) mercredi 22
janv. 2020, IHES. (7 5~ R)

International

. Etale Cohomology and the Characteristic
Cycle, September 6, 2019, BICMR, Pekin
(HhiE)

University.

. Ramification groups of a local field (with
Ahmed Abbes and Kazuya Kato), Septem-
ber 5, 2019 CAS Beijing. (F1[H)

. CC, Wild Ramification and Irregular Sin-
gularities, Sep 25, 2019 at IMPAN in War-
saw, Poland. (F—7 ¥ F)

. Characteristic cycle of a constructible
sheaf, Arithmetic Geometry in Carthage,
Summer School, Tunisian Academy Beit
al-Hikma, Carthage, Tunisia Thursday,
June 20-21, 2019. (F 2= 7)

. Characteristic cycle of constructible

sheaves and restriction to curves.
” Arithmétique et géométrie algébrique”,
une conférence en 'honneur d’Ofer Gab-
ber, & l'occasion de son soixantiéme
anniversaire, a l’IHES, Vendredi 15 juin,
2018. (7 7~ A) Cohomology of algebraic
varieties CIRM October 19th, 2018. (7

7V R)

. Characteristic cycle of an étale sheaf
and its functoriality, Purdue University,
September 24-28, 2018. (7 XV 71)
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. Characteristic cycles and the conductor of

direct image, Interactions between Repre-
sentation Theory and Algebraic Geome-
try, the University of Chicago, August 22,
2017 (7 A VM) ,piEareEny—LH
amAe iy, HOLEEREARY: 11 H 16 H, The
Legacy of Carl Friedrich Gauss, Dec 18,
2017, TSIMF, Sanya, (*[#) . Motives in
Tokyo on the occation of Shuji Saito’s 60th
Birthday March 26, 2018, Univ. of Tokyo.

Characteristic cycle of an f-adic sheaf, #{
e e Rk, ReplaEiE, BAVURYE, 2016
F9HITH, HAERE R £ 7 — 2017
1 H 20 H, 8120 ERE -
fiEthr - flft < — 2017 £ 2 H 13 H,
JAMI 2017 Local zeta functions and the
arithmetic of moduli spaces: A conference
in memory of Jun-Ichi Igusa March 22-
26, 2017 Johns Hopkins University (7 XV
#) , Fukuoka International Conference on
Arithmetic Geometry in 2017 April 20, (H
). Workshop on arithmetic geometry at
Tambara 2017 May 22, (HZA) . Algebraic
Analysis in honor of Masaki Kashiwara’s
70th birthday THES, June 9 2017 (7 7 ¥
A) . Algebraic Analysis and Representa-
tion Theory — In honor of Professor Masaki
Kashiwara’s 70th Birthday — RIMS June
28 (HA) . Regulators in Niseko 2017,
2017 4£ 9 H 4 H. Tokyo-Lyon Satellite
Conference in Number Theory, Univ. of
Tokyo, February 21 (Wed), 2018. £ 34 [1]
HWEGIR T — 7 > ay 7 TEEERIEERM
2018 £ 11 H 12 0 (H) BCREEDF Arith-
metic and Algebraic Geometry 2019 - in
honour of Professor Tomohide Terasoma’s
60th birthday - January 25 (Fri), 2019 %
REH, CAS Beijing, September 4, 2019
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- (i) T K5 (TAKEUCHI Daichi): On



the epsilon factors of f-adic sheaves on va-

rieties.

2. (f&+) 53 #Wi#EE (IMAI Koto): Ramifica-
tion groups of some finite Galois exten-
sions of maximal nilpotency class over lo-

cal fields of positive characteristic.

3. (&%) &H IE (YOSHIDA Takumi) On
the 2-part of Birch-Swinnerton-Dyer con-
jecture for elliptic curves with complex

multiplication by the ring of integers of

Q(vV-1).
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1. Journal of Algebraic Geometry, L7 1 % —
2. Documenta Mathematica, 7 4 ¥ —
3. Japanese Journal of Mathematics, T 7 «
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