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[ have visited Department of Mathematics, Massachusetts Institute of Technology from September 1st 2015 to July 21
2016. The building of MIT Mathematics Department was under renovation during the 2015 Fall| semester and the new
building was available from 2016 Spring semester. The building in 2015 Fall was little small, but somehow
impressive as the offices of many famous researcher in my subjects are arranged in a row. For the renovated
building, the ceil was impressively high even though I was told that they made an additional floor. The research
envirorment at MIT was not too different from that of Kyoto university at the level of physical facilities except
for the fact that they do not have an independent library for mathematics (as we have in Kyoto).

The number of faculties of MIT is about 55 (excluding Emeritus Professor), so the number also does not differ so
much from that of Department of Mathematics (in Kyoto University). In fact, we have more professors at Kyoto if we
count RIMS and mathematicians from other departments.

However, there are two serious differences. One is the visitors from other universities (like me), that include
more than 10 visiting professors who has faculty position at some other university. The other is the existence of
research universities in the same area, that includes Harvard, Northeastern, Boston college, Tufts university,
among others. MIT is located in the middle of Harvard and Northeastern, and actually many of the seminars are held
jointly and the total number of researchers in the whole of these universities is far more than that in Kyoto.

There are at least two seminars in representation theory at MIT. One is infinite-dimensional representation theory
seminar lead by Professor Kac and Etingof, and the other is the seminar on representation theory of Lie groups and
algebraic groups lead by Professor Lusztig and Vogan. In addition to that, there are many graduate seminars of
various levels. 1 attended some seminar on etale cohomlogy lead by Etingof (to eat some pizza) and seminar on K3
surfaces lead by Losev, and some other seminars. Some of the seminar talks contain very fresh or even on—going
material so that I could see how people develop mathematics around here. This was one nice feature that [ have
never exper ienced.

During my stay, I discussed couples of time with Prof. Lusztig, Bezrukavnikov, and Arakawa (actually he is a

col league at Kyoto visiting MIT by the same program) among others. In addition to this, I used this occasion to
visit SINY at Stony Brook for two weeks and discussed with Professor Finkelberg (HSE at Moscow), University of
North Carolina Chapell Hill few days to discuss with Professor Kumar and Cherednik, Virginia University a week to
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discuss with Professor Shimozono and Orr (Virginia Tech.), and University of Massachusetts at Amherst in a weekend
to discuss with Professor Sommers.

Also, Professor Lusztig kindly invited me to his house in some occasion and I could talk a |ittle bit with his
current graduate student fraom South Korea.

Inmy visit at MIT, I have tried to change my subject a little bit. [ am a geometric representation theorest who
have been studied mainly some geometric extension algebras that knows representation theory of affine Hecke
algebras (and hence that of p-adic groups in a sense) and Khovanov-Lauda—Rouquier algebra for examle. The module
categories of these algebras yield examles of ~“affine highest weight category”, but there are some missing
examples in my research. In fact, there are two important examles that [ could not capture my previous results,
one is the representation theory of quantum loop algebras (and its degenerations including Yangians and current
algebras) and the other is the representation theory of affine Lie algebras at the critical level. Interestingly,
both of these algebras are somehow related to the geometry of so—called semi—infinite flag manifolds. As Professor
Lusztig was one of the initiator of the combinatorial side of such story and Professor Bezrukavnikov was one of the
main contributor in linking these things to some other geometry, 1 was very happy to discuss with them.

However, 10 and half months was not long enough for me to concretize the new idea in new subject for me (actually I
lost my last 3 weeks by unfortunately trapped in a scam), and I could give only one public research talk at UNC
Chapel| Hill. Despite of this, I still feel that I could reasonably cultivated some foundational part of the theory
of semi—infinite flag manifold that makes it as a true object to study in the future. [ posted the first part of my
work on semi—infinite flag manifolds to the arXiv (1605.04953) on May. As the research proceeds towards the end of
my stay at MIT, I am expecting to post one more paper on this subject until October (probably joint with Prof.
Naito at Tokyo Institute of Technology and Prof. Sagaki at Tsukuba University as they provide some combinatorial
interpretation that I could not dbtain by my method), and hope to finish up yet one another paper until next March.



