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baryon physics of galaxy-scale hydrodynamic 
calculations onto a larger-volume DM-only run. 
We discuss the benefits that machine-based 
approaches like this entail, as well as suggestions 
to raise the scientific potential of such approaches.
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We are producing and consuming more data 
than ever before. Massive data allow us to better 
understand the world around us, yet they bring a 
new set of challenges due to their inherent noise 
and sheer enormity in size. Without smart 
algorithms and infrastructures, big data problems 
will remain intractable, and the same is true in 
natural science research. The mission of data 
science as a research field is to develop and apply 
computational methods in support of and in the 
replacement of costly practices in handling data. In 
this talk, I will introduce how data science and 
deep learning has been used for solving various 
problems in natural sciences. In particular, I will 
present a case study of analyzing high-resolution 
satellite images to infer socioeconomic scales of 
developing countries.
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Recently, women astronomers have played 
increasingly important roles in the International 
Astronomical Union (IAU). Although only 18% are 
women across the entire membership of the IAU, 
currently one half of the IAU Executive Committee 
members are female. In fact, the previous, current, 
and next presidents of the IAU and many of the 
Division presidents are women. I will review a 
variety of efforts that the IAU has carried out to 

pursue equality and diversity in Astronomy. Also I 
will share my personal experience and thoughts on 
meritocracy as a guiding principle that governs 
academic integrity and scholarly power system in 
scientific communities in Korea.
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천문학회에서는 천문학의 발전을 위해 학회원들이 지켜
야할 책무를 준수하고 서로를 신뢰하고 존중하여 자유로
운 연구환경을 마련하는데 노력하는 것을 목적으로 연구
윤리, 성희롱, 각종 차별 등 도덕윤리를 포함한 새로운 윤
리강령을 제정할 계획으로 있으며 현재 윤리 TF 팀이 구
성되어 일하고 있다. 전반적 윤리강령이 필요하게 된 배
경, 취지, 그리고 필요성에 대해 간략하게 설명하고 참가
자들의 의견을 청취하려 한다.
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The Korea Astronomy and Space Science 
Institute (KASI) has been collaborating with the 
NASA’s Goddard Space Flight Center, to install a 
coronagraph on the International Space Station 
(ISS). The coronagraph will utilize spectral 
information to simultaneously measure electron 
density, temperature, and velocity. As a first step, 
we developed a new coronagraph and launched it 
on a stratospheric balloon in 2019 (BITSE) from 
Fort Sumner, New Mexico in USA. As the next 
step, the coronagraph will be be further developed,  
installed and operate on the ISS (CODEX) in 2022 
to address a number of important questions (e.g., 
source and acceleration of solar wind, and coronal 
heating) in the physics of the solar corona and the 
heliosphere. Recently, BITSE has been launched at 
Fort Sumner, New Mexico. In this presentation, we 
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will introduce the BITSE mission and discuss 
recent progress.
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NASA and Korea Astronomy and Space Science 
Institute (KASI) have been collaborated to develop 
the Space solar coronagraph instrument to detect 
the solar wind speed and corona temperature. As 
an intermediate stage, BITSE is the Balloon-Borne 
instrument to prove our proposed technical 
method which uses a polarized light in 4 different 
bandwidth wavelengths. In the presentation, the 
optical design based on the requirements, tests 
and alignment process for integrating the system 
are discussed. 
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BITSE is a balloon mission, which is a solar 
coronagraph to measure speed and temperature of 
the solar wind using 4 different wavelength filters 
and an pixelated polarization camera. KASI and 
NASA jointly designed, developed, and tested the 
solar coronagraph. Mainly KASI developed an 
imaging system and a control system, and NASA 
developed an optical system and mechanical 
structures. We mount the BITSE on Wallops 
Arc-Second Pointer (WASP) of Wallops Flight 
Facility, and launch it with a 39 mcf balloon of 
Columbia Scientific Ballon Facility. We will 
introduce the overall system of the BITSE.

[구 NGSC-04] BITSE Filter Wheel Assembly 
using a Piezo-ceramic module

Heesu Yang1, Seong-hwan Choi1, Jihun Kim1, 
Jongyeob Park1, Jihye Baek1, Yeon-Han Kim1, 

Jeffrey Newmark2, Nat Gopalswamy2

1Korea Astronomy and Space Science Institute 
2NASA Goddard Space Flight Center

Space applications of the motion have been 
served with DC motors for decades. But their 
functionality with a gearbox and lubricants and 
their weights are always an issue for its 
application. A piezo-motor has an advantage on 
the direct driving with higher accuracy, smaller 
size, and no-EMI. We use the piezo-motor to rotate 
a filter wheel directly in a balloon-borne 
coronagraph launched on September 2019. The 
piezo-motor works well in a temperature range 
from -10 to 40 Celsius with high reliability and 
high positioning / tilt accuracy (~0.1degree) with a 
photo-encoder. We verify its functionality for 7 
days. In this talk, we report the design, test 
processes of the filter wheel including its balloon 
flight result. 
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BITSE is a project of balloon-borne experiments 
for a next-generation solar coronagraph developed 
by a collaboration with KASI and NASA. The 
coronagraph is built to observe the linearly 
polarized brightness of solar corona with a 
polarization camera, a filter wheel, and an 
aperture door. For the observation, the 
coronagraph is supported by the power distribution 
unit (PDU), a pointing system WASP (Wallops 
Arc-Second Pointer), telemetry & telecommand 
system SIP (Support Instrument Package) which 
are developed at NASA’s Goddard Space Flight 
Center, Wallops Flight Facility, and Columbia 
Scientific Balloon Facility. The BITSE Command 
and Data Handling (C&DH) system used a 
cost-off-the-shelf electronics to process all data 
sent and received by the coronagraph, including 
the support system operation by RS232/422, USB3, 
Ethernet, and digital and analog signals. The flight 
software is developed using the core Flight System 
(cFS) which is a reusable software framework and 
set of reusable software applications which take 
advantage of a rich heritage of successful space 


