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FY2023 NAOJ / SOKENDAI Summer Student Program Instruction Plan

Research Topic

The impact of new mass-loss rates on the final fates of massive stars

Name of Supervisor(s) Campus
(In case of group instruction, names of all members) Mitaka
Takashi Moriya

Zsolt Keszthelyi

Representative's NAOJ project affiliation Job title (SOKENDAI)

Division of Science Assistant Professor

Period of research guidance Number of days actually required for research
1 August — 1 September out of the period shown on the left.

(Please be as specific as possible.) 4 weeks

Outline of the program (please write a brief introduction first, followed by a summary of

the research topic)

Massive stars are crucial building blocks in the Universe via ionizing radiation and
chemical enrichment. However, the physics and evolution of these stars are still not fully
understood, in part, due to uncertainties in their outflows. Stellar evolution models can be
used to parameterize the mass outflow and study its consequences. This project aims at
exploring the impact of new mass-loss schemes on the pre-collapse properties of massive
stars. Depending on the student's interests, either Wolf-Rayet (WR) type stars or Red
Supergiants (RSGs) can be studied. The student will compute stellar evolution models with
the open-source MESA code and analyze the results. The main outcome of this project is to
predict the uncertainty in important pre-supernova characteristics (core rotation and
compactness parameter) in rotating WR or RSG stellar evolution models with various mass-

loss prescriptions.

References:

Keszthelyi, Puls, Wade 2017
https://ui.adsabs.harvard.edu/abs/2017A%26A...598A...4K/abstract

Moriya 2021 https://ui.adsabs.harvard.edu/abs/2021MNRAS.5031...28M/abstract

Moriya & Yoon 2022 https://ui.adsabs.harvard.edu/abs/2022MNRAS.513.5606M/abstract

Notes
The student will have computational resources to perform calculations. The student will

mainly be supervised by Dr. Keszthelyi. Discussions will mainly be in English.

Prerequisites (e.g., basic physics, computer language)
The student preferably should have taken a course on stellar evolution and have a strong
motivation to study stars and supernovae. Basic Python skills are required for the analysis.

The MESA code is Fortran-based, but assistance will be given to perform the calculations.



https://ui.adsabs.harvard.edu/abs/2017A%26A...598A...4K/abstract
https://ui.adsabs.harvard.edu/abs/2021MNRAS.503L..28M/abstract
https://ui.adsabs.harvard.edu/abs/2022MNRAS.513.5606M/abstract
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FY2023 NAOJ / SOKENDAI Summer Student Program Instruction Plan

Research Topic

Name of Supervisor(s) Campus

(In case of group instruction, names of all members) NAOJ or online

Maria Dainotti, Iwasaki (NAOJ) and Yuu Niino

(University of Tokyo)

Representative's NAOJ project affiliation Job title (SOKENDAI)

Sokendai Assistant Professor

Period of research guidance Number of days actually required for research
1 August 2023-1 September 2023 out of the period shown on the left.

(Please be as specific as possible.) 1 months

Title: Gamma-Ray Bursts and Machine Learning (regression and classification analysis)
Description: GRBs, due to their high luminosities are detected up to redshift 10, and thus
have the potential to be vital cosmological probes of early processes in the universe, such as
the evolution of the star formation rate (SFR), in general, and of the first generation
(Population III) stars and black holes. Fulfilling this potential requires a large sample of
GRBs with known redshifts. We present supervised machine learning (ML) approaches both
with regression and classification to estimate redshifts for GRBs. We plan TOO with the
Subaru Telescope for a sample of estimated high-z GRBs. We plan to use both optical and
X-ray data.

Title: The optical catalog including KISO data

Description: We plan to gather the largest optical follow up of archival data for known
redshift. The Kiso observatory will also be used for an optical follow-up campaign of GRBs.
The objectives are to guarantee good coverage of data, to increase the number of GRBs with
plateaus, and the number of GRB sub-population. The intern will work on fitting the
gathered light curves and investigate the color evolution. The data analyzed from KISO will
be gathered and merged to obtain the light curves with the most data coverage among

several filters.

Notes: the students will be working on hand-on session for the majority of the time with

Jupiter, R and Mathematica notebooks. The student should indicate which project prefers.

Prerequisites (e.g. basic physics, computer language)
Mathematica, Python and R

Intermediate level of English language is also required
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	指導プラン_05_MARIA_DAINOTTI
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