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Period of project

From dd/mm/yy | From 19/10/2022 to 01/11/2022
to dd/mm/yy

Section 4

Summary of the project (approx. 100 words)

*KU PIs are required to submit a summary of the project in Japanese in addition to the
English summary (approx. 200—-300 characters).

(Please enter the summary of the project)

During the ECR’s stay, we discussed singularity of the first derivatives of solutions to the
inflow boundary value problem of the stationary linearized Boltzmann equation. So far, he
showed that the solution belongs to the Sobolev space H"1, which means that its first
derivatives are square-integrable, if the domain is bounded convex of positive Gaussian
curvature and if it is small enough. In this project, we consider a thin slab domain and
constructed an example of a solution whose first derivative is not square-integrable. This
example supports that the positive Gaussian curvature condition is crucial in the previous
result.

ANFHEE RS % £ 5 E AR Boltzmann 2 @ i o i EEA KL o Fr Bk % i L
7. ECR @ Su Kl hETic, FEX%Z2E 2 2880836 % 0RO Gauss
HIZE 23 —FRICIECTH 2 Ha i, SO EREA /NS T, 5 0 R AT L
Tfi#lx Sobolev ZEf] H IS 2 2 & 2R LTz, T, ORERIEH 25 1]
BOThst2BERTE. A7ud 27 FClE, 2D Gauss HIRICB4 2 &1
Em Y, hER0TH 2 T FIRORIEEE 2, fEORERIE 225 &5 Tk
WD el ERER L 72,  ofilik, AR D Gauss HiF2MEORERFICHEE Y 5 1
52 LRELTNS,

Section 5 (Please complete this section if ECRs from NTU participated in collaborative research at KU)

Achievements and Outcomes of ECRs’ Stay (approx. 100-250 words)

*This section should be filled by each of the ECR(s) (one paragraph per ECR) based on
his/her experience of staying in Japan.

(Please enter the achievements and outcomes for each of the ECR(s).)

In the stay in Kyoto, I discussed with Professor Kawagoe about the H' regularity
problem for stationary linearized Boltzmann equation with incoming boundary
condition in slab domain. Initially we construct an L? solution and decomposed it into
some parts and examine the regularity of each term. In the process, I learned some
new ways to estimate the integral operator, which can be used for simpler
mathematical argument. As a result, we finished some crucial step for constructing
some counterexample for H' regularity of solution, which implies that the assumption
that the boundary of domain is of positive Gaussian curvature is crucial for the H'
regularity of the stationary solution.
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Section 6

Photographs with captions

*Please submit digital files (such as JPEG or GIF files) of the photographs used in your
report as attachments. The size of each image should be at least 4MB, so that it can be used
for printed materials. Please ensure that none of the photographs submitted will cause any
issues relating to portrait rights.

URL at which project outcomes can be viewed (Optional)

*E.g. workshop notifications/programs/reports, evidence of academic papers published or
otherwise made available, etc.
URL:

On the Existence and Regularity for the
Stationary Linearized Boltzmann Equation in
a Small Domain

dhe-Kuan Sy
Mafional Taiwan Univarsity

This i a jaint werk with 1-Kun Chan, Ping-Han Chuang,
Chun-Hsiurg Hsia

Graduats Sehaol of Iearmaics, Kyoto Uriversiy
Oclaber 27, 2022
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