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This year I have worked on deformation prob-
lems of singularities in the minimal model pro-
gram. In particular, in joint work with Kenta
Sato (Kyushu University), we prove the follow-
ing two results.

(1) Esnault-Viehweg proved that two-
dimensional

log terminal singularities are

invariant under small deformations. Their
argument tells us that an analogous statement
holds in higher dimensions if the generic fiber
is Q-Gorenstein. As a generalization of this
result to the higher dimensional base case, we
prove that valuatively log terminal singulari-
ties are invariant under a deformation over a
smooth base. Here, valuatively log terminal

singularities are a generalization of log terminal

singularities to the non-Q-Gorenstein setting.

(2) S. Ishii proved that isolated log canoni-
cal singularities deform to log canonical sin-
gularities if the generic fiber is Q-Gorenstein.
As a generalization of this result to the non-
isolated case, we prove that if the special fiber
has log canonical singularities, then the generic
fiber has valuatively log canonical singularities.
Here, valuatively log canonical singularities are
a generalization of log canonical singularities to

the non-Q-Gorenstein setting.
B. &L
1. K. Sato and S. Takagi :

log terminal and semi log canonical singu-

“Deformations of

larities", preprint (2022).
2. K. Sato and S. Takagi :

geometric deformations of F-pure and F-

“Arithmetic and

regular singularities", arXiv:2103.03721.

3. K. Sato and S. Takagi : “Weak Akizuki-
Nakano vanishing theorem for globally F-
split 3-folds", arXiv:1912.12074.

4. S. Takagi : “Finitistic test ideals on numer-
ically Q-Gorenstein varieties”, J. Algebra
571 (2021), 266-279.

5. K. Sato and S. Takagi :
plane sections of threefolds in positive
characteristic”, J. Inst. Math. Jussieu. 19
(2020), no. 2, 647-661.

6. Y. Gongyo and S. Takagi : “Kollar’s injec-

“General hyper-

tivity theorem for globally F-regular vari-
eties”, Eur. J. Math. 5 (2019), 872-880.

7. S. Takagi and K.-i. Watanabe : “F-
singularities: applications of characteristic
p methods to singularity theory”, Sugaku
Expositions 31 (2018), 1-42.

8. B. Bhatt and K. Schwede and S. Tak-
agi : “The weak ordinarity conjecture and
F-singularities”, Higher dimensional alge-
braic geometry, 11-39, Adv. Stud. Pure
Math., 74, Math. Soc. Japan, Tokyo, 2017.

9. A. Singh, S. Takagi and M. Varbaro : “A
Gorenstein criterion for strongly F-regular
and log terminal singularities”, Int. Math.
Res. Not. IMRN 2017, no.21, 6484-6522.



10.

V. Srinivas and S. Takagi : “Nilpotence of
Frobenius action and the Hodge filtration
on local cohomology”, Adv. Math. 305,

(2017), 456-478.

C. HEEFRE

1.

Kodaira vanishing for thickenings of glob-
ally F-regular varieties, II'T Bombay Vir-
tual Commutative Algebra Seminar, % >
4 ,20224F2 A.

. IERIA R & R o R R O W FREREIC O W

T, AMBEERROH LVEE L I F—, KR
SR, 2022 £ 1 H.

D. i##%

1.

KRB XH - RECRAT: 0 2016 F1T Yve
André 12 X o TEMKE T T BENICHER
TNTLER, B OHSRGED 2HIERE
LTW3. AKi#E#E T, B Linquan Ma &
Karl Schwede IZ & » TEA X 7= REHK D
REAOHRmEZMENL, FRESLHNET
VEGRICHN 2 R R OXEANDIGHIZDOW
TR L 72. Ma-Schwede DML IEAEL D
RERLNOMRTH S F FEGHEZ T EIC
LTW2DT, FREMIOWTHEH L
Joo (BOHRSRT - 4 FAEHEER)

- BRI - AR T BRLREE D

FREFIHICOWTH#AR L. (AEAATH
ARIER )

- BOREE - R N A R o KB O FE A

HIFCOWCHHE L. (HEEBHREEA
BhER

- BOERRECATEE - TR BT 5

BT o . (BEFAEHE BARER)

PRI AR B - SRR S E R R

BWT, Ma-Schwede DIEFEE DR fSHaMHIC
DWTHRSH L7z, (BRARY - iR -9A
6~10 )

E. &4 - LG~

1.

2.

(1) W & BEES (KAWAKAMI Tatsuro):
Studies on the Bogomolov-Sommese van-
ishing theorem and Du Val del Pezzo sur-
faces in positive characteristic.

(1) FH)I A (YOSHIKAWA Shou): Stud-

ies on algebraic varieties admitting a polar-
ized endomorphism and the minimal model

program in mixed characteristic.
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