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IASS -2020-02

Applications of SBC for Radio Astronomy

AR
FFARATY

Advancement of Radio Astronomy needs smart components for many monitor and control parts.
There are high—end computers and laptop, but these are excessive just for some works, sometimes.
There is well known device , Single Board Computer (SBC) — Raspberry Pi (RPi) and Jetson Nano. We
introduce applications with a RPi and a Jetson Nano. A project of X-band patch array system used a
RPi to control Local Oscillator. A cluster of Jetson Nano shows useful GPU soluton. On radio
telescope system of TRAO, some RPis are utilized. Also cross—platorm development environment, Qt is

applied for the works.

18 Abstract
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Progress Report on Solar Coronagraph Development to be
installed on the ISS

Seonghwan Choi', KASI CODEX Team', NASA GSFC CODEX Team?,
and NASA WFF CODEX Team?

'Korea Astronomy and Space Science Institute, Rep. of Korea
’NASA Goddard Space Flight Center, USA
*NASA Wallops Flight Facility, USA

The Korea Astronomy and Space Science Institute (KASI) has been developing a solar coronagraph to
be installed on the International Space Station in collaboration with the National Aeronautics and
Space Administration (NASA). The solar coronagraph named COronal Diagnostic Experiment
(CODEX) can measure electron density, temperature, and velocity simultaneously, which uses multiple
filters and pixelated polarization camera. CODEX data will be used to study solar wind acceleration
and source, as well as improvement of space weather and operational models. Three development
phases have been in progress for successful instrument development, which are total solar eclipse
observation (2017), balloon borne experiment (2019), and the ISS installation (2023). The KASI is in
charge of imaging system and control system, and we are involved in the entire development process of
design, manufacture, integration, test, and verification of the coronagraph. Especially, we develop a
Focal Plane Assembly, Filter Wheel Assembly, Flight Software and Ground Software. In this talk, we

will introduce some recent progress on the solar coronagraph development.

20 Abstract
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Optical and Optomechanical Design of the Spectrophotometer
for Transmission Spectroscopy of Exoplanets
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We report on the optical and optomechanical design of the spectrophotometer, optimized for the
transmission spectroscopy of exoplanets. The spectrophometer will be integrated into the current

Cassegrain Interface Module of 1.8m telescope at BOAO.
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IASS -2020-06 (Invited Talk)

The MESSIER Surveyor: uncovering the ultra low surface
brightness universe

Prof. David Valls—Gabaud

CNRS, Observatoire de Paris

Abstract. The MESSIER satellite has been designed to explore the extremely low surface brightness
universe at UV and optical wavelengths. The two driving science cases target the mildly— and highly
non-linear regimes of structure formation to test two key predictions of the LCDM scenario: (1) the
detection of the putative large number of galaxy satellites, and (2) the identification of the filaments of
the cosmic web. The science requirements imply challenging instrumentation issues which have only
recently been solved. The satellite will drift scan the entire sky in 6 bands covering the 200—1000 nm
wavelength range to reach the unprecedented surface brightness levels of 34 mag/arcsec™2 in the
optical and 37 mag/arcsec”2 in the UV. As usual when uncovering new volumes in parameter space,
many important secondary science cases will also result as free by—products and will be discussed in
some detail: the actual luminosity function of galaxies, the contribution and role of intracluster light,
the fluctuations of the cosmological background radiation at UV and optical wavelengths, the warm
molecular hydrogen content of galaxies at z=0.25, time—domain studies of supernovae and tidal
disruption events, the chemical enrichment of the interstellar medium through mass loss of red giant
stars and the accurate measure of the BAO scale at z=0.7 with over 30 million galaxies detected in
Lyman-alpha at this redshift. It will provide the first space—based reference UV—optical photometric
catalogue of the entire sky, and synergies with GAIA, EUCLID and WFIRST will also be discussed.

22 Abstract
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IASS -2020-09

Solid state detector and fluxgate magnetometer for CAS500—3

Junga Hwang, Jaejin Lee, Jaecheung Park, and Jongdae Shon

Korea Astronomy and Space Science Institute

We suggest the Solid State Telescope (SST) and Fluxgate Magnetometer (FGM), these space plasma
instruments being developed for CAS500-3. It is designed specifically to measure the energetic
electrons with energies from 100KeV to 10MeV and protons with energies from 1MeV to 100MeV.
The SST will allow in—situ detection of penetrating auroral electrons and protons in the polar region
and thus, the study of microscale physics such as microbursts with high time resolution data of the
earth's polar region that has not been previously achieved with other space missions.

This SST consists of six telescopes, each of which is covering 15—degree of the pitch angle to the earth's
magnetic field. The energy of the incident particles is determined from the energy transferred to
surface—barrier silicon detectors (SSDs) and the coincidence/anti—coincidence logic of the several
neighboring detectors. The geometrical factor of SST is 0.03(cm?.sr), determined in view of the
maximum electron and proton flux in the polar region to be 5X10°(1/cm?.sr.s) and the dead time of
the circuits to be 5 us. The field of view of the telescope is 36.3° . The proposed sample resolution of
50ms for SST is expected to adequately resolve the sub kilometric—scale structures associated with the
formation of Earth Aurora over the Polar region. And SST can give simultaneous observations of
particle precipitation and corresponding optical evidence with far ultraviolet (FUV) spectra of discrete
and diffuse auroras, by providing precipitating electrons measured on the same spacecraft, to
emphasize the importance of high-resolution FUV images for accurate estimation of precipitating

energy flux in the auroral region.
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IASS -2020-11

CsI(T1) crystal scintillators coupled with silicon photomultiplier
for gamma ray burst detection

Hong Joo Kim', Uk—Won Nam? Won—Kee Park? Jongdae Shon?, Jae—]in Lee?,
Soon—Wook Kim?, Jeong—Sook Kim?, Yong—Woo Kang?, Z. Lucas Uhm?,
Sinchul Kang', Sang Hyeok Im', Sunghwan Kim?

'Kyungpook National University
®Korea Astronomy and Space Science Institute
*Cheongju University

CsI(TD crystal scintillator is widely used in the application field of medical imaging,
industrial inspection, homeland security, radiation detection as well as high energy,
nuclear physics and astronomy, astrophysics. Since CsI(TD) has high light yield, pulse
shape discrimination of heavy charged particles, radiation tolerance and easy to
fabricate with large size that it has been used several space payload such as AMS,
Fermi, and GRBD. We will present development of a compact CsI(T1) detector
coupled with silicon photomultiplier (SiPM) for the gamma-ray burst (GRB). First
we will present the SNIPE-GRM payload which can provide both temporal and
spectral information in the energy range from 10 keV to 400keV as well as GRB
trigger information which can contribute to  multi—-messenger astronomy. Second,
we will present KGRM proposal for the Next Generation Middle Satellite—3 which
consists of the five identical modules with 90 degree direction one another so that it
can localize GRB source. Also thin plastic scintillator attached to CsI(TI) that can
separate gamma, electron, proton and alpha particles with pulse shape discrimination
method which can provide charge particle rejection for GRB, as well as particle

spectrum measurement.
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IASS -2020-12

LAF-TMS Optical Design for a CAS500—3 and Introduction of
Conceptual Design of Optomechanical Structure and its
Vibration Analysis

Woojin Park', Seunghyuk Chang?, Soojong Pak!, Jimin Han', Hojae Ahn',

Sunwoo Lee!, Geon Hee Kim?, Dae—Hee Lee*

'Kyung Hee University
? Center for Integrated Smart Sensors, Korea Advanced Institute of Science and Technology (KAIST)
?Korea Basic Science Institute
*Korea Astronomy and Space Science Institute

We report the optical design of Linear Astigmatism Free — Three Mirror System (LAF-TMS) D200
for a Compact Advanced Satellite (CAS) 500-3. LAF-TMS D200 is the off-axis wide—field telescope
with EPD = 200 mm, F/2, and Field of View (FoV) = 2° X 4° | Its optical mirrors are optimized by
using freeform surfaces for high—quality optical performance over a wide FoV. The proposed
mechanical structure consists of four aluminum optomechanical modules that have applied for LAF-
TMS D150. It can accurately mount mirrors and also can sustain from vibration environments. As a
feasibility study, quasi—static, modal, harmonic, and random vibration analyses have been performed
to designed LAF-TMS D150 optomechanical structure under the qualification level of the Soyuz-
2/Fregat launch system. We evaluate the vibration analysis results in terms of von Mises stress and

Margin of Safety.

28 Abstract



IASS -2020-13

Fhulla} A

o
N
olo
ol
Pl
9
=
N
ol

(i
_ll)l|

o] A= At TN 32 FAAZE At ‘58§ FAloF th7]F &S 7hH|2H(Republic Of
Korea Imaging Test System, ROKITS)’ ¢} 35} Q1570 & A7fteh. ROKITS &+ A4 A3 7Hd2H(all-
sky imager) ¥ 7|&S 85 AlA Fx=ZE FolA Aokt 90 = o]Ae] FAJof2 OI 555.7
nm/630.0nm/777.4 nm & 4 5o 2 5= U9 HEHE F&S]| 1% A GoA dojut= 2 2t}
Sprite, Elves 53 Z& w3di7] WS #=3. o=2a J&z oZHE Q=ato] Fe o} A WY,
a83 5 A9z {dHe AUAE AT 4+ o, aFH7] | #E52 oA7A] FEstA
de2)2] 2 1S WY HA A ’q‘j’];q/-l—l—atﬂﬂ W oz 29 43t Hale] gt
GAE AT 5 Y2 Ao = 7|ttt

Program Book of the IASS Workshop 2020 29



IASS -2020-14

o
o,
17
Y
ox
ridt
L
ox
ot
oy
rgl
4o
o,
)
rol

) %‘g@, —1—"3—%‘%9 01741‘(?1-, 7(;_%——(')—9
U, WA, 23, 4eF, 5D, JBI, G

FRARATANAE AW 2 9, DESFAS} A7E 9% A4 Yk 74T A% S5,
e B & Qe WY AT Amsiv, AU AAR AL $stel

AR -$F7]&AE (Technology Center for Astronomy and Space Science) & ¥&Jct. AHE= A9 53
9 A3S 7|eME F7] A £ 2 53 5 7R sk, 71e2ed 24, 71710 A, 473
TEEE FYIE YT AvEH(Smart Lab.), TZF A5t g, IELF7|EdE Ya4/A72Y
F#, 718559 AL B 9 5 4D4A E5 VBT Ik B TRAAE AE 2w, I
9 g Ast A 5, S AESF7IE TS 9% 4eta A7Ate] A4FQ oHS sty
o|a1 7k2] Y= 7ML Ao EWE ntdstazt e

3
N
2

30 Abstract



IASS -2020-15

BTS (Beyond Tens and SKA)

O AHo o
Fas, &Y, 294, A5

FREA7Y

2022 9@ AFAA TEZ BTS 7t =9=a Q). o] A= Ten—-Ten—-Ten F = SKA (Square
Kilometer Array)E &% Zo|tt, Ten—Ten—Ten 2 @A HutgdF o] F8 7[&2l Aupils #HI AF
9 2%, 223 A5 B4 it s S FER Ath Z, @A EG T Y2 10 v] A= 9] Fui49
ASE WSt 104 o #HE Sz A @ o] HeF ot 181 10 7] o)de] b5 AeE

Aelshe GPU 7|4k B4 A A€ g4} g, SKA £ 24| g2 T2 ER Yoyl 2812w}
I3 HMYof| F4o] B2 S A4 Foll Aot ov] = SKA Science working group ©] 2/ =] o]
A FAZE =9=EAY, A7 ATAL FFAZAE FAEHUAE. 2019 doll= SKA Fe

AT ALY FJFAE ALs7| & st BTS = SKA 9] o= o] it opuzt #3H =4
A E Zrofof In-Kind Contribution & F3f| o} AT o|1 G823 Fo|& X2 510l QJr}.

Program Book of the IASS Workshop 2020 31



IASS -2020-16

ol4T, D&F, AR, 2, 4BH, oY, 9L
FHAedTd
obQlrERQlo] AUEATIA o] 204 &3] 100 Hholl ubdy) #= 5 QA © FutE, Ao}

Qo] BrE oz 55 o[ & Y= AMEL FS dolF AUt o] wt A ;:‘il'ﬁ:i% ‘AT
AE3 Y A E Folste] n|R o HAM f@2 Aot JHE ZIdishs &s] 2ol Ut o] T
A= F2S AT A==71E2 drhFo] Feut A&7 A gt A4S FAsta ot
@A) 71 ©43 AZ27)9 LIGO & ¢9511 QL n=2e Arz 9dste] uig H= 27 97 2
dE-2 KAGRA A FLston Axe F30] Az AYES S5t . SutolA=

o FFAEATYo] T Eobd HAHr|eS SHote AAFEML Fodtte Bx2, A
FE FE7 25AQ JlER A8E TS ARTIEY Ee AT B dEAAE
FHAEATEY T A7 MY 2 =4 FE 427 35T FAq AZS 251 29

32 Abstract



IASS -2020-17

= = 0 Ol5t Al= ZAlo] Aulil= O35
Super Eye SIHE 152 S A5 FAH A= 8
P
QA7
ARG, AL oS L AAA L WA U | AAE L ASE L AR 9
CLERE ERKE DT RN £ - A CERE LR R s
HAE L AR G4 s, 234 L BEE S ol dosl, A4S
oy ? 7ohg2, AFGA 2, 7FHA 2 Qa7 2, AYY 2, o] 332 o] AP 2, o|FH S,
ANE, A, AUA°, ARE
T ERY
e
S 9535t

A AESHA 2 v AAS GHHoR AXSI] AT AY/SFE e A ALe] A4
Q4718e St f s)gde] N B Fro IAFAAAL I 4 9t 9L
stastag}, Fkakslr £ A7 E (NS B G S ATALL R 19 591 “Super Eye SAE 752
g% A% FHY FUBE §F 224712 MY ALS aASLA Bk B AQL AW 2 g

Aol B AZsH Yok 7ae FHoz ATFORH, FF I BHAA UAY
AFEL ABsH] BEHAN WE 52 42E Fpotel A5%Y SYH BEBAFL AL 5

Ve AH7IeS Adstarar g

Program Book of the IASS Workshop 2020 33



IASS -2020-18

Development of Multi—Object Spectrographs for
the KASI SPECtroscopic Survey of the Local ACCelerating
UNiverse (K-SPEC LACCUN)

Ho Seong Hwang', Sungwook E. Hong? Haeun Chung’, Jae—Woo Kim',
Hanshin Lee*, Jong Chul Lee', Sungho Lee!, Heeyoung Oh', Chan Park’,
Changbom Park’, Jongwan Ko', Donghui Jeong®, Ho—Gyu Lee!, Junsup Shim’,

Hyunmi Song’, Yongmin Yoon’

'Korea Astronomy and Space Science Institute
“University of Seoul
*University of Arizona
*McDonald Observatory/University of Texas at Austin
*Korea Institute for Advanced Study
SPennsylvania State University
Yonsei University

Recent wide—field spectroscopic surveys including the Sloan Digital Sky Survey (SDSS) have played a

very important role in the study of cosmology and galaxy formation. To better understand the

evolution of galaxies in the local universe where the cosmic expansion has accelerated, we start a new

wide—field survey from 2023, the KASI spectroscopic survey (K-SPEC). To conduct the survey, we

plan to develop the multi—object spectrographs to be installed for the 1.6m KMTNet telescope at the

Siding Spring Observatory in Australia and for the 2.7m Harlan J. Smith telescope at McDonald

Observatory in the United States. We introduce the design and development plan for the multi—object

spectrographs for the survey.
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Development Process Design of control software for GMACS
and SMEM-P development (Giant Magellan Telescope Multi—
Object Astronomical and Cosmological Spectrograph)

Hye—-In Lee', Tae—Geun Ji', Soojong Pak’, Erika Cook?, Cynthia Froning?,
Luke M. Schmidt?, Jennifer L. Marshall?, Darren L. DePoy*

'School of Space Research, Kyung Hee University
’Department of Physics & Astronomy, Texas A&M University

The GMACS is a wide—field, multi—object, and moderate resolution optical
spectrometer, which will be one of the first generation instruments for the Giant
Magellan Telescope (GMT). The GMACS device control system (DCS) is integrated
into the GMT observatory control system (OCS). The GMACS DCS has hardware
and control software (controller) subsystems. The development of the GMACS
control software follows Agile methodology, and the design of the software is based
on the Unified Model Language (UML). In this talk, we present the architecture of
the GMACS DCS controllers and the control software development process design.
As an example of the design, we show the controller of the Slit Mask Exchange
Mechanism Prototype (SMEM-P) which is included in focal plane assembly of the
GMACS DCS.
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Development of an Observatory Control System Utilizing
Speech Recognition and Smart Devices

SeongHyeon Song'*?, YongGi Kim'?, Soonchang Park?, Ji Hoon Kim?,
JohNa Yoon'?, SangKyeol Kim*, BoA Hwang*, HeeWon Lee*

"Dept. of Astronomy & Space Science, Chungnbuk National University
’Chungbuk National University Observatory
*Metaspace
*The BuildSoft

There have been increased demands for smart device goods and services which utilize speech
recognition technology and IoT. Science centers and public outreach observatories around the world
also can take advantage of such developments and can provide various services such as voice—activated
telescope system to add educational and entertainment values. We developed the System for Drive and
Recognition (SDR) which controls telescopes and dome facilities using smart devices and speech
recognition technology. Written in C# programming language, SDR utilizes Microsoft Speech Platform,
and ASCOM Platform while being available on various operating systems, including Windows,
Android, and iOS. We implemented SDR onto Miryang Arirang Observatory in Korea and its ‘Byeori’
telescope which is 70—cm CDK telescope manufactured by Planewave. We tested and showed that

SDR successfully carries out all the main functions of the telescope by voice commands.
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BLEODOS: Cosmic radiation dose measurements from
the high altitude balloon campaign

Uk-won Nam', Bong—kon Moon', Won—-kee Park’', Jeonghyun Pyo', Jongdae Shon!,

Jaejin Lee', Junga Hwang', Sukwon Youn?, Sung—Jun Ye? and Sunghwan Kim®

'Korea Astronomy and Space Science Instrument, Daejeon, Republic of Korea
“Seoul National University, Seoul, Republic of Korea
*Cheongju University, Cheongju, Republic of Korea

BLEODOS(Balloon borne Low Earth Orbit Space Radiation Dosimeter) incorporated with NASA’s
BITSE(Balloon—borne Investigation of Temperature and Speed of Electrons in the corona) project was
successfully launched from Fort Sumner, New Mexico(34.50N, 104.20W) on 18 September 2019.
BLEODOS was designed to provide a technology demonstration of the low earth space radiation
dosimeter(LEODOS) which is a scientific payload of NEXTSat-2(the next generation small satellite)
and is scheduled for launching in 2022. Three radiation dosimeters were on board BLEODOS : LD-
D60(Spherical TEPC), LD-ME (Multi—element TEPC) and Liulin—-MDU3(Si—based dosimeter). The
instruments of BLEODOS were sealed in aluminum containers with 360mm(L) x 290mm(W) x
240mm(H) and pressurized to 1013 hPa (1 atm) of dry nitrogen gas. and the power was consumed
about 4W. The total flight time of BLEODOS was 544 minutes and the measurements showed that
Pfotzer region was measured around 20 km altitude and the maximum dose rates of Pfotzer were ~ 5
1 Gy/h (~16 uSv/h). In this paper, preliminary results of BLEODOS campaign will be introduced and

reported.
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Development of adaptive optics system for SNUO 1m telescope

Hyungjoon Ryu', Yong—Sun Park’, Jin—guk, Seo’

'Astronomy Program, Dept of Physics and Astronomy, Seoul National University

Adaptive Optics (AO) is the technology for ground—based telescopes to overcome the interference
caused by atmospheric turbulence. We are developing AO system for 1m telescope at Seoul National
University Observatory (SNUO). The seeing size of the SNUO is 2 arcseconds on average, and 0.85
arcseconds depending on weather. Our system is based on MEMS deformable mirror and Shack—
Hartmann wavefront sensor. We developed the wavefront sensor using a cheap CMOS camera. We
carried out laboratory tests of measuring and correcting wave fronts with an artificial phase disturber
and with a light source of F/6, the same as that of SNUO telescope. The system performs closed—loop

correction up to 100 Hz.
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Optical Alignment of Linear Astigmatism Free—Three Mirror
System Based on CMM Measurement

Hojae Ahn', Woojin Park', Sunwoo Lee!, Dae Wook Kim?, Seunghyuk Chang?,
Geon Hee Kim*, Hanshin Lee’, Soojong Pak!

'Kyung Hee University
“University of Arizona
*Center for Integrated Smart Sensors
*Korean Basic Science Institute
*University of Texas at Austin

We performed the optical alignment for Linear Astigmatism Free—Three Mirror System which is a
confocal off-axis system using a coordinate measurement machine (CMM). Three dimensional
coordinates of each mirror and optomechanical parts were precisely measured. Decenter, tilt, and
despace of the optical components were calculated from coordinate transformation between the local
and the global coordinate systems. Based on the measured misalignments, mirrors were relocated by
adjusting the thickness of the spherical washers, which were mounted between the mirrors and
optomechanics. The full width at half maximum of the measured image was 17.2 times larger than our
expectation due to the large surface shape error of the mirrors (0250 nm in root mean square).
Nevertheless, the measured images over full field of view before and after the alignments showed good

agreement with the spot diagrams in morphological point of view.
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Tolerance Analysis of Wide Field of View Linear Astigmatism
Free — Three Mirror System (LAF-TMS) D40F1.5

Jimin Han', Woojin Park’, Seunghyuk Chang?, Soojong Pak', Sunwoo Lee',
Hojae Ahn', Dae Wook Kim®, Hanshin Lee*, Geon Hee Kim®, and Dae—Hee Lee®”’

'School of Space Research and Institute of Natural Science, Kyung Hee University,
®Center for Integrated Smart Sensors, Korea Advanced Institute of Science and Technology (KAIST),
*James C. Wyant College of Optical Sciences, University of Arizona.
“McDonald Observatory, University of Texas at Austin,
°Korea Basic Science Institute,
®Korea Astronomy and Space Science Institute,
"Department of Aerospace Engineering, Korea Advanced Institute of Science and Technology (KAIST)

Linear Astigmatism Free — Three Mirror System (LAF-TMS) is an obscuration—free confocal off—axis
system that removes linear astigmatism, We designed a LAF-TMS optical system for a wide field of
view (10.4° X 8.30° ) telescope observing mid—wavelength infrared (3-5 ym) and long—wavelength
infrared (8—12 pm). This system has an entrance pupil diameter of 40 mm with 1.5 f-number. We
performed a sensitivity analysis and Monte—Carlo simulation with 20 parameters: decenters (x, y), tilts
(a, B, 7), surface Root Mean Square (RMS) errors of the mirrors (M1, M2, M3), and despaces
(M1-M2, M2-M3). In the sensitivity analysis, we monitored 80% Encircled Energy Diameter as a
function of each parameter perturbations. Also, the Monte—Carlo simulation was performed to explore
the tolerance budget with RMS spot diameter. The required optical performance is defined as 34 ym in
both methods considering Nyquist sampling for the 17 pm pixel-sized sensor. The result of the
sensitivity analysis shows that the M1 is relatively less sensitive and the tilt of M3 is the most sensitive
parameter. According to the Monte—Carlo simulation, the tolerance limits are determined as +4.80
arcmin for tilt, 0.16 zm for surface RMS error, +0.08 mm for decenter and despace. These results are

feasible within manufacturing tolerance.
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Freeform Two Mirror Confocal Off—axis System Alignment
Using Sensitivity Table Method

Sunwoo Lee', Woojin Park’, Yunjong Kim?, Sanghyuk Kim?, Seunghyuk Chang?,
Dae-Hee Lee? and Soojong Pak'

'School of Space Research and Institute of Natural Science, Kyung Hee University
®Korea Astronomy and Space Science Institute
*Center for Integrated Smart Sensors, Korea Advanced Institute of Science and Technology (KAIST)

Confocal off—axis optical configuration has been largely featured as it assures high
optical performance over a large field of view without linear astigmatism. We applied
the sensitivity table alignment method to the freeform two mirror confocal off—axis
optical system. The method is based on the analysis of the Zernike polynomial of the
measured wavefront from a Shack—Hartmann sensor. By using the linearity of the
Zernike coefficients versus the change of the misalignment, the method calculates the
tilt, decenter and despace of the system. The result of the method is confirmed from
the Zernike coefficients comparison between the measurement and the simulation.
Especially, Zernike coefficients of astigmatism, which is most sensitive during
alignment, show good agreement of about 96.89%. As a result, we show the
feasibility of the sensitivity table alignment method application to the confocal off—

axis system based on the wavefront comparison of measurement and simulation.
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An effective black coating from KAIROSPACE

Dr. Vedenkin

(GEES PN

The black coating from KairoSpace allows for customer during the design process to increase the
efficiency of the optical system at times.

Using ours an effective black coating, to reducing the amount of stray light within the optical system,
can significantly improve image quality by increasing the signal-to—noise ratio. The use of a black
coating in the development of blends makes it possible to reduce the size of the blends several times,
and, as a consequence, to reduce its masses, which is very important for modern optics used in small
and ultrasmall satellites.

The black coating can be applied directly to the metal product, simplifying processing and reducing the
path from creation to installation in the device.

The black coating produced by our company can be used as for ground optical tasks like ground-
based Telescopes or Laser collimator or many others ground task, and as for Space using because it is

resistant to space conditions such as radiation, vibrodynamic loads and vacuum.
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MOTION CONTROL

Our Solutions at Your Service

Over 55 years of proven performance, expertise and experience.




CUBE SATELLITE SUB SYSTEMS

All our CubeSat sub system products were designed
as a fully integrated CubeSat system. This means
our products not only look good on paper, but the
parameters and functionality of each product has
been specified to work together to make a working
CubeSat.

Our sub systems support all the commonly used
communication methods such as 12C and PC 104 as
well as support for CAN communication to create a
more reliable interation between systems.

CUBESAT SUB SYSTEMS

N AR A

SPACE TECHNOLOGY

Each sub system has been fully testing to withstand
the following space environment conditions:

1. Radiation Test
2. Vibration Test
3. Thermal Vacuum Test

If you have any questions regarding our products
please email to support@naraspace.com
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45, Gangni 1—gil, Ochang—eup, Cheongwon—gu,
Cheongiju—si, Chunqcheor\gbuk do, Republic of Korea
http://www.greenos

yreenoplics@greenoplics.com



A Specialist representing future precision manufacturing technologies
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KAIR® SPACE 'Ass 2020

Instrumentation for '
DELIV.ERING SPACE Astronomy and Space Science

KAIROSPACE is a private space industry company providing space system and solutions. More than 20 years of experience have helped
us become a leading company in the space industry..All decisions are made around KAIROSPACE's core management ph io**.o;'xh‘y of
High Quality and Excellent Service". What strategies can companies take to keep pace with rapidly changing industry environments?
We believe that constant updates and consfant enthusiasm are the answer. KAIROSPACE is ready for the change and will develop inno
vative and practical space technologies to contribute in the space industry. We are confident and passionate to become a leader in the
space industry

90mm camera W 22mm camera
High-aperture optics for temperature igh-performa

and s

amer

Spat
Aperture

Spectral band

Passive auto focusing system

Black Coating

Ultra Black Metal Surface Coating

LIGHT TRACE WITH
MULTIPLE REFLECTION

KAIROSPACE CO,, LTD.

13
Seo

Seor

WwWww

gnamdaero 1115 eon-gu

gnam-si, Gyeonggi-do, Republic of Korea

kairo.space




< At DreamSpaceWorld Co., Ltd. , we strive to provide the best services in the space
industry by making the highest quality light weight nano satellites with high-performance.

Company name DreamSpaceWorld Co., Ltd.
CEO Sung-Ho Rhee
Establishment  April 8, 2010

Products Bus system and various modules of nano-satellites

Key Tech. Precision Attitude Control and Propulsion Technology
Address 2117 Creation Hall, KAIST-Munji Campus, 193 Munji-Ro Yusung-Gu Daejeon, R.0.K.

Contact Info. Tel : 042) 867-2966, Fax : 042) 867-2965

DSW Development Goal

€ Our test & verification process is the same as STSAT-3

1. Commercialization for 3U, 6U — 27U(50kg)
2. High reliable based on small-sat heritage
3. Compact design

4. High performance & Low price

S. Life time : > 3 years ( STSAT-3 : Syears)



Space and Earth Technology System, Inc. ( '
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X-band(10 ~ 10.5GHz)
G 23| O] 4o EX|

el 2m, 4% +3° &
500m @ <1W
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NanoSatellite

Miniaturized satellite for space

© Space Plug & Play Architecture

&8 Rapid Integration Architecture® 0|&6}0{ 27| YIS ZEHE &+ UESF Space
Plug & Play 7|=20| Z3E 1HE U EAE 2 NS ELICE Space Plug & Play 2|2 214
'S E 0| 85I0] | S=R0] RI0| REEF DAL BX|E S8l UYL ERY0] JHU0| ks
gILICh CAN E41(CAN 2.0B/C) 218t2] Space Plug & Play& X|3513{ 44E A%0| 80|
S & VL EIUSLICE A EE 2 ASIM(Applique Sensor Interface Module)& O 23t1,
CHE QIEH[O| A= CAN §4I22 Plug & Play &S S50 AR & UTF X|RELICE
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Mass <4kg <12kg

Size 3U or 3U+ 6U or 6U+

Attitude Control RW/MTQ(<0.1 deg.) RW/MTQ (<0.05 deg. w/ST)

PO 13 W (Norminal) Solar Panel ' 45 W (Norminal) Solar Panel
Deployable (Optional) Deployable (Optional)

Mission Lifetime 1 year 2 years

Orbit Determination < 20 m (On-board GPS) < 20 m (On-board GPS)

Downlink S-band (1Mbps) for TTaC | > 0and (1 Mbps) for TTEC X/

Ku/Ka-band (Depend on GS)

UHF or VHF (1,200 bps)

Uplink UHF or VHF (1,200 bps) S-band (115,200 bps) SOL :TOP

Data Bus CAN CAN/SpaceWire
409, Expo-ro, Yuseong-qu,
Tech. Demo Tech. Demo Daejeon, 34051, South Korea
: = E 3 : ¢ -42-334-0218 | 42-867-7445
Feasible Mission Earth Observation Earth Observation WaNESAnlo M Rafe S0)T e

sales@soletop.com www.soletop.com

loT/M2M Mission loT/M2M Mission






Program Book of the IASS Workshop 2020
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