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-+ Investigation of Electrostatic Dust Charging on the Lunar Surface

Terminator Region (Necmi)

The lunar dust exosphere is sustained by the flux
of interplanetary dust, impact ejecta and
electrostatically transported dust particles (Figure
1). Even though laboratory experiments
demonstrated dust lofting by electrostatic forces,
there are several parameters to investigate through
numerical studies as well as laboratory
experiments. In our previous studies, a test bed has
been developed to demonstrate the fundamental
mechanism of the electrostatic dust transportation
in the vacuum chamber (Figure 2), and the
experimental results have been published for the
initial launching velocities, launch angle
distribution, lofted dust particle distribution,
maximum heights, and acceleration profiles [1, 2,
3]. Even though the dust charging time is essentially
controlled by ambient plasma conditions, the
charge magnitude requirement to launch a dust
particle from the surface is mainly controlled by the
regolith configuration.

During this year study, laboratory experiment
results are compared for the compressed and loose
samples (Figure 2 and 3). The compressed samples
did not show any difference in launch angle;
however, they have higher launch velocities due to
increased contact forces. In addition, they are
determined to be carrying higher charge-to-mass
ratios (Figure 3). The results are presented in
American Geophysical Union Fall Meeting.

Incoming solar wind E Initial lofting
Electric field force
P Launch velocity
\hcmﬂ\".\- 0 Contact force
Contact force®
Gravity force Gravity force
E] Charging on the lunar surface
[3] pustloning ’
Gravity force os could be
repelled by th a
O ®
ficldforce |
; o
Electric field force < Gravity force
o Dust grain returns 1 the surface.
Figure 1: Electrostatic dust lofting.
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According to the experimental [0.1 micrometer |

16

observations, the simulation results in
Figure 4 are investigated for various
surface configurations while plasma
parameters are selected as continuous T,
slow-stream solar wind considering Verical lunch velocky () Flcirc i forss o graviy force o Chargetoamas o 1)
agglutinate  glass, basalt, and ”QE@ I % mﬂ [
regolith breccia with mass densities | I '
of 1.00 kg/m’- 3.30 kg/m’.

While a dust grain accumulates
charge on the patch surface facing the

Dust Charge(C)

Dust Charge(C)
Normalized particle number

|
| |
a2 — P TR TP
0 5 10 15 20 0 50 100 150 0 10 20 30 40
Vertical launch velocity (m/s)  Electric field force to gravity force ratio Charge-to-mass ratio (C/kg)

microcavity, it could lose charge B
through inter-grain contact areas
(Figure 5). The regolith conductivity
og is given based on the surface
temperature [6], and the charge loss
current [, could be represented by
current density /5., number of inter-
grain contacts n., and the contact
area A, as:
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Figure 4: Dust charge magnitudes, electric field force to gravity force
ratio, and charge-to-mass ratios on lunar terminator and subsolar point.

IO'R = ]aRzAco(i) (D

Therefore, the total loss of dust charge Q;,ss; could be estimated while the charge accumulates within
microcavities Qpq until the time of dust lofting tf;;4p, as:
Nco
triight Qg (t) og(T)
. pa R
D Qs =) A | @)
- =0 pa €0

As a result, the charging rate of a dust particle would be related to the balance between the charge
accumulation within microcavities and the charge loss due to the regolith conductivity as:

dea = (]seCApa - IO'R)dt 3)
Total charging rate at a given time could be estimated as:
Qpa(t) - Qe (t) Qpa t)OR (T)
dQpq = <] exp <—— Apy ————A | dt 4
pa sec Apa Zp pa Apago co

Qe is the dust particle that emits the secondary electron in Figure 3, and X, is a function of thermal energy
of emitted electrons and the characteristic size of the microcavity [4].
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Figure 5: Charge accumulation within a microcavity and charge loss due to the regolith conductivity
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Figure 6: Charging time estimations under the solar wind over the lunar terminator region.

When the secondary electron emission is assumed between 10107 pA/m? from the lunar regolith [5].
The charging requirement presented above would require approximately from 1 minute to 7.3 days for the
particles with 5 micrometer radius. In addition, the dust grains 0.1 micrometer in radius would require
charge accumulation for approximately 25 minutes to several weeks. On the other hand, these estimations
are only for solar wind conditions, and any space weather event enhancing the solar wind electron current
could shorten the required charging time significantly. In addition, the results point out that number of the
lofting dust particles are considerably controlled by the surface parameters related to the regolith itself.
The results are presented in Lunar and Planetary Science Conference.
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+ LEOPARD Satellite

LEOPARD (Light intensity Experiment with On-orbit
Positioning and satellite Ranging Demonstration) is a
3-unit (3U) CubeSat with multiple missions planned for
low Earth orbit to be launched in early 2025.
LEOPARD team recently completed thermal vacuum
test, vibration test and anechoic chamber test for the
engineering model. The CDR is planned for late March
2024.

LEOPARD is partially a technology demonstration
mission prior to a lunar CubeSat mission to monitor the
lunar horizon for light-scattering events with the lunar

dust.  Kyutech  collaborates = with  Nanyang

;.‘, ',’; 4
event latch-up (SEL) mission. The missions are listed Figure 1. LEOPARD satellite CAD model (top) and
in Table 1 below engineering model (bottom)

Technological University (NTU) in Singapore in single

Table 1. List of missions for LEOPARD satellite

Missions Description

Multispectral Camera Detecting light-scattering by atmospheric molecules causing Rayleigh scattering when
mission the Sun is below horizon line

OPERA Demonstration of the positioning technology for deep space mission in low-earth orbit.
SEL mission Evaluation of shielding for single events on two ARM-based microcontrollers

TMCR Measurement of TID on COTS components

Measurement of magnetic field gradient around the satellite body
Magnetometer mission Detecting independent components of magnetic field by separating internal and external
noise sources with Fast-ICA method

SMA mission Deployment demonstration with shape-memory alloys in orbit

LEO demonstration mission will improve our capabilities of mission design, planning, testing and image
processing. Lessons learnt will be significantly valuable prior to the lunar mission, and derivation of the
distribution of fine particles of the upper atmosphere layers with a resolution of 3 km from image analysis will
be a critical milestone prior to the lunar mission. In addition, OPERA mission has objective of demonstration
for satellite tracking technology for deep space applications. It will be used to determine LEOPARD’s orbit
with the vectors of distance and velocity at LEO. While SEL and TMCR missions are investigating the
radiation effects on COTS components on internal boards, magnetometer mission will measure the magnetic
field around the satellite body by placing magnetometers on deployable solar panels. Finally, SMA mission
will demonstrate the usage of shape-memory alloys for solar panel deployment.

24



%+ VERTECS

PESFEIC K D - BU/NURRE S v 2 a VIR T B 7T A JAXA-SMASH  (JAXA-Small Satellite
Rush) Program ®b & BHFE A HED T % 6U KA VERTECS (Visible Extragalactic background
RadiaTion Exploration by CubeSat) OHEE %7k 5

VERTECS D@L S TdH 2 FHE s AT, FHOM» b IEE TITHH Sz d 5 5 it
DRELADLETHY , RKIKEREL 2 AT 57 DICEERBNETH D, ZNE TOBMNIZEL - T,
T ARAME D FH Y s BRI DR OFEF I L 0 5 5 < | REORKIEDFIENT™E S T,
ZOREOBEME LT, FIAT T v 7 R—/VEOFHMRAES, WTEEFH ORI~ o — iR T
TNREPERSNTEBY , TRHDOREDHF AT MVTAHE R TRE S RRD 2 LN T
BEN D, €T VERTECS Tid, AL TOZWERBIMNZ LM L, FHERMH Omi#&k s Ok
BB Z BT 2 EM AL I vra &b (htps:/vertecs-project.com/ja/home-jp/ & 2 ) ,

Eﬁﬁkﬂﬂ%NF»|

S-band S{SH#
S-band X {SH

= X-band 3X{S#
——— o N FoA—FavEa—%,
gir="’ 5 A 5 SRR
[s-band/ Xy F P77 = l
— HASFES2—L
EEEALIL

BN X SCRTE VERTECS DR

VERTECS 1% 6U %A XD/ RTH Y | 3U YA AOLRBEHHLERE & 3U A XD/ IR
MBS, BB ENERE L, T R OB R b U 7o AR B R % & ARRE BEDR O M HH#
MBI EN D, NSRRI, WUNTERFZOANY T —II12H-5< OBC, BIFRIC, mks LS H]
o=y B IOEHEBEEHZ R L, AR LD RSB ER S 2 @GR 72 B & |
REBBIEG T — 2 Ol E~OX TV v 7 2 RBT LS LTWD, Ei2, RifEE D L1
TS JEE B IAE N 2 O IEMAITER Y 1A RIS SRR NI R X > v a U~ DI E IR T,
JUNTERFIIHEMBEEREZ LD E O, JAXA IZOIFZEHE R X O & LR O 2R 2 52
i LT 5,

2022 FEEER N HATE OBRFE Bl L, BIfE, T2 EM OBIFR A2 Fh L T\ 5, 2024 R4
BEFM OBRFE5ET L, 2025 FERTEICH D L5, 0%, 1EU EOBIIC LY 7 — % 2 B
L. FHERBIHCOWTORERRZAI T 5, 1RO R RITH T 2~3 F L0 5 FHIH
TRIEBRF. fTH B, BHAEIN A M L, Rl B R A & BT,

25



% YOTSUBA-KULOVER

YOTSUBA-KULOVER (& 2022 4=FE)> & Ju K52 & Hfm ¢RA
HAEBLA LT 2U @O MITSUBA O##kECTH 5, LT KIF A
VAT LB L, JUNRENRI va VRERRE LTS,
AA Iy va VTHIBEROBIITH D, MEDKREES D
DAL I &, il x EMECET 57201, Bt %
HMEBIZ R BA 2 B8 2 BT BLIC BRI L TV 2, A EIX EM & FM
DBAFE, MR EIT 572, FM OB% & BRI T L TH Y 2024
FEOH B, ISS hH ol a TEL TV,

YOTSUBA-KULOVER
7254 FETIL

26



4 BIRDS-X

BIRDS-X 7w ¥ =7 MI, 7~F 27 EHEBELHE 720 0DF 2 —T %y N Thd, 7~vF =
TS VX VIEETHE (ARDC) D HEHFETITo-TW5b, Fuvzs boBEX, FHOEIC
AR L0 L, FHAHOTZEHE2ILRKT D L12hH D, 2 v a id APRS @E K E A
722 v g »AR— K& Gound Terminal (M1 L% —F ) OT AT 7 2 HRLEEIEEL, WD
DORE T v AR CHEHEILT 5,20224E 10 HXL D ey 7 F3B4A L, 12 A2 MDR (Mision
Definision Review) 731744172, PDR %2023 456 A, CDR (% 2023 4 12 A (25, EM €7 /L DR
FE FM BIR~OBITEZ{To72, £723 v ¥ a >R — F® Competition #f& x4 >DI v 3 VK
— RZ®E L7, #E¥—3F /LD Competition DEE L B LT,

Bottom of

e APRS
Board

transceiver APRS
Top of l Boards I I X UHF
APRS Transceiver
Board (New)

BATTERY
)
- 1 N R

BIRDS-X FM

27



% CubeSat £ v 8 —7 T —REE# (METI)

CubeSat O HSPTFEIXF 2 I L Th v | Zffi7e CubeSat il EIChE L2 AT L
—va X HPEEERIL. xRy B ToOT —XFRAORRNHIFIEND, v AT L —Ya v
WCRDPEEANE END 7 C, M E 72 5 OITEEBE OB/ NI R 2308 L <SRBT 2 FiE
[FAUEE DFRERIZ DUV THER « SR DT EEENE 2 > TV w2l & Th D, £2TC, #
IR 2 AT =Ygy Oa X Ny v B, BN EAERRL, 2 AT L—v e
> R YE 2 BRFE L | BAT O/ N B ERBR S (1SO-19683) & HET 9~ % JF T ISO/TC20/SC14 12
FERL, 202543 A ETODIS Bék% HfF L T\ 5, £ 9 724UE, CubeSat D KEAFENKE G I
V. CubeSat T AT L— 3 OREEPIE L, ZOE REENEIRF SIS,

A AT b—va EERBIEEO R IR R 2T S 7202, ERREGRE (ENA—H—- K
7o AFTRREBE O R E . BEE AT E) A ZBETH Y NEEREED AFE
(32023457 H, 202445 1 A 2 [0, HUSIRZEITKRT 53T o 7,

1SO19683 ME—fEZMBE L TWHIZd, I AT L—3 g UERISHIGTRLEE L- i
RIZHEL, 7uv=7 M EESTHEmMLITo 7o, £7-. BIRDS fHEOREIZE S x| IRENARIZ X
DEAMHEECE A X7 Sy~ —BRCEHIT 2 722 SRR OMIRLC, MEETiE L LTost
BlfERE ., WA T H AW BRI L 5@ 5 EaER L, RBRAFIECHER R E2#am L.
AAT L=y a VIR ZWINTERERT 5 NI ONW T OE R AT o T2,

BUR ClI R ORI E GET 2 BT, BRI EMmAE L o TWnd, av AT L —r g
VR TIE, BE., MTOMENRKNEL D70, REMEEZITI 2 LICkT S, =X b, K
EORAHENKREL 2D, 20D, HGEdiae, REOZEEZHE L >D, HORERENG Y
YTV TREBEICBITTEDLDIIBITT 2XENRH D,

FEIBEHIITIE, 2023 4F 12 HIZIX, 6™ International Workshop on Lan Satellite 2 B L. FRM o> /N f
EDN % iR X 5315 ESA, P-member T# % NSL Comm 35 L TV UARX Space 72 ED A 3 — L |
[EIBRIL[F] CubeSat =2 > 2T L — 3 3 T DARMERKE DUE ROV Tafim 21T - 72, 1S0-19683
DOUFETIRE X, 202441 A 5 HIZ CD/C & LTISOZ#EH L, 1 A 8 HIZ ISO H&RH 5 SCl4 &
JNENZ ) LT CD/C ORI BAA, 202443 A 18 HIZ DIS & L TR S 7z,
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TI‘-BIRDS Bus Opensource

BIRDS-1 7’12 = 7 32015 FIZI6E Y . £ D% BIRDS-2, 3, 4, 5 LTV IZ2 T, fir
B0yl NeWH IVIIET R 7 7 LOMMEERNTCE 2, BIfETIX BIRDS 7127 J A0
HENZLL T D 2 HE 4 RICERN I D,

1. FHBADEEEL T 5
T SeE [E o fir £ B R AE M L (Capacity Building) % %295
R A IS 2
2. Bl LFHEOFEK
EEp@EfmE ey =7 F&2@ U TOAMERK
BRI EERNZB L TCOVATLATLRELE 0V 27 b=V A hO%E

BIRDS 7' 7'F A%, BIRDS-1 25 51285 5 HHROME T v =7 MM H ., ik 515
BENOT AT T H5ET S a9 BIRDS-X 7’12 = 7 b, BIRDS Network, FE#E(l, 4 —
TV =2kl no Fu Y= FTHEN D, KX BIRDS-1 206 5 OB A RT, BT & EH]
DIFE TG BTG 2 Sk U TR EFD MR 2 128 b L, BIRDS-3 LARE 1T 1SS A HIC B4 5 & Bk
DOEFIZKHET 2 LSME, FEANZADOEFETIXIZ & A Eev, EERIZ BIRDS-3 IZ## S hviz7 —
ZALE . IR, B AL BIRDS-5 THZ2DFE FHEI<,

BIRDS-1 BIRDS-2 BIRDS-3 BIRDS-4 BIRDS-5

Deployable antenna  Dipole antenna  3xDeployment switch No rail switch
UHF uplink New OBC/EPS

BIRDS BIENEE

BIRDS-5 [ BIRDS it 7 m = 7 b & L CldRit & 725, Z D%IL BIRDS Z#86k L 7= 7N
FHET 2 SHEA BT 5 Z LIZERZ BT <, Capacity Building IFEhZ W CEHE 2 OITFHE
HTHY ., ZOEDITIFEETORERF RN KT, BIRDS 253N RET 2 SO % - #
FAIZHZH LTI T BIRDS 70 7T LD wvia UNERTEZES 25, FEAENREE TR
BEED L TR OBHEARTFIET, BB LAY BIRDS MEAZEMNE/-IKBETHZLTHD, L
UG, LERKIFEE TR S HEANAORERFHEHMER - SGET Lkt 5 Z L TE R, RERN
BIRDS B NAZREMILLT2E LThH, @filebDEe-oTLE S, &2 TkatEWmE AR LT,
—H (BIRDS #¥4) HHIH R NRADORFTOMERF - WETA4ZNRDHZ L L L, £72, BIRDS %
HRAEIZABRT 2D THIUX, BIRDS OBRFELUN B EEZZIT 6D X O T XX no Tidzn
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MmERW, et —T 2T H LI LT, A—T v — 2D T — VI FEFH e E
DFEHI0 77 LML VREREEEZ L2, JVEZEDAERFHBATE S L9 ICHAE
EY 2R ZMHHIZTHZ D HTh D,

EMABRIXMICRT X 512 GitHub ZHWT{T>TWn5, BIfED L Z A BIRDS-5 Oi%aHE .
BIRDS-3, 4 Ol L7 — % LA LT 5D, £7-, BHE 2 KEHOK 10 FRlZ2—W2EE S
Webinar % J&jii L TV 5, i, AFEFHRIZWDD S MIT 74 B A0 CRtshTng, 4—7
> = AIEENZEET S M OY GitHub ~D 7 7 B R ZLL FOH A F B\ -72& -0,

https://birds-project.com/open-source/

O Product Solutions Resources ¥ Open Source Enterprise Pricing Search or j

BIRDS Project, Kyushu Institute of Technology

N L NIRRT - FEYRATLATSH - EROFHEAUARE SRS Y ORFRUMKRI ~Y

A2 44 followers © Japan @ https:/Jbirds-project.com/

() Overview [ Repositories 29 ) Discussions [ Projects @ Packages A People

Welcome to the BIRDS Open Source Project

The BIRDS program, developed by Kyushu Institute of Technology, is an educational initiative focused on CubeSat development.
This repository serves as a central hub for open-sourcing files, code, and designs from the BIRDS program, enabling other entities
to utilize and contribute to the advancement of CubeSat technology. The BIRDS Open Source project is committed to
demonstrating lean satellite development that is well documented, easy to adapt and debug, and that caters to the needs of the
entire satellite development workflow, from satellite design configurations to ground station data collection and analysis.

Take a peek at the website for BIRDS Open Source for more information that may be relelvant to you. We also have a to discuss
various issues related to the satellite bus, past webinar recordings and presentations can be found here.

You can click this button to

About the BIRDS Program:

The BIRDS program provides hands-on training in satellite engineering, project management, and cross-cultural teamwork.
Through the development of CubeSats[1], students from non-space-faring nations gain practical experience and contribute to

global capacity building in space technology.

GitHub DEHE

2023 T LA O K 9 7 Webinar 2 BfE L7,
15" 2023.5.10 : Use of BIRDS Open-Source Standardized BUS in Munal, Danfe and Danfe-2 (Antarikchya
Pratisthan Nepal, Nepal)
16™ 2023.7.12 : AN OVERVIEW OF THE GUARANISAT-2 PROJECT (Agencia Espacial del Paraguay,
Paraguay)
17" 2023.9.13 : Maya CubeSats Catch Up: An Overview of Maya -7 and Operations Status of Maya-5 &
Maya-6 (Phillippines Space Agency, Philippines)
18"2023.11.08 : BIRDS webinar Lesson learned from manufacturing of 1st to 3rd CIT BIRDS satellite (Chiba
Tech, Japan)
19"2023.12.13 : Simplified Safety Review Process for Cubesats utilizing BIRDS Bus (JAXA, JAMSS, Japan)
20"2024.2.14 : The Any Method: A Lessons Learned on Designing and Executing LeanSatMissions Quickly
and Affordably (CalPoly Pomona, USA)
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2 1 IR 2 DR A 2 7 B 72 2 /B, Kb, K 0 I
W BRI R BT B %, 3 S B
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<5,

B CE-SAT ) —X (F¥v/ UEFHEAEH)

XY EA TN ER BT 2 OB - JEDI1F
73, 3 ED NTHAE CE-SAT-1, CE-SAT-IIB 35 X U CE-SAT-
IE Z3EH LT 5, B L7 AR D T AT KAFkBR-CHE
A R— N OBEEKREBRICB W T, BN &
— DR 2R L T D,

m PBR-10 - PBR-20 (#k3X %%t Pale Blue)

PBR-10 * PBR-20 (/K ZHEMEA & U 7=/ N fer 2 F O HEERE
To b, PBR-10 1% 0.5U, PBR-20 (T 1U ¥+ XOHEHERE T,
B0 WNDES K &AL UCHERT 22 LT, ko
ERTZD0R0Ft ) CERHEER L L HEER L L T
WA, MV - R EFEBLL TV D,

A ITRERE > % —12C PBR-10 Hi&E 7 /L. PBR-20
EM D8R 4 F2hi L7z,
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W KASHIWA (FM) . SAKURA (EM.FM) . YOMOGI (FM2),
BERMEERTOY S L (FEIEXRSE)

KASHIWA /% BIRDS N A ZEHH L7z 1U fir2 ¢, T
WETHERE, MEFREN 2 —0 FHEXE2 X
HEEHMER T 7 77 5 D25 E LT AT T
L7z, 2 00fRA A 7 TISS Bt L. MIEEHA o EqE
AT 9. T O, MK A2 BEIZE XD I v a2 APRS
TOT~FaT7WEala=T 1 HkI v a v &H
FELTWD, AFEET AT TIRENEER 2 5206 L 72, 2024
4 A7 11 HITISS it &, mAIOEW A M 2 F
TICHRERIIE L7, ZO®REERICEEL T\ 5,

SAKURA % BIRDS A 8 L7 1UfFE T, [
HEELE XA DEEBNERT 07T ) O 3 5L
LCRRAET Lz, HiEkZRE 2 A7 L ND 7
4 VB B+ 5 KB A 7 THRE %447 9, APRS TD
T~FaTERaIa=T HMI vy ar2HEL
TWD, AREFEIX AT TREZERER, 7 o7 F g —
BEFER, B2 0 L7z, 2024 4F 4 A2 JAXA
W EES I, 2024 FHDISS T ETH 5.

YOMOGI (FM2) (% BIRDS SAZEH L7~ 1U #E

T, [FHEXZXZ2EEHNER 70775 o1 |

A AN Lo b D& LT EZET L, RGB 7
AT N RNRAB AT E APRSOI v a % HER
LTW5, AL FM CHREERR 2 % L 72, 2024 4F
6 A2 JAXA 25| &8 X4, 2024 48K 1SS fitH T7E ¢
H5,
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B e-kagaku-1, e—kagaku Satellite Project,
— gt % N e-kagaku BRI 2B RS

e-kagaku Satellite Project Tli&, HFAEND KFAEE TOE
TR TE OSEAED /1 L C 11U CubeSat OBRFSIZE Y FLA
TUW %, e-kagaku-1 /d JAXA 23BH%E L 72 mini-Mt.FUJI &\ 9
SLR HIR S e &5 L, L — P — 2 Lo RE R i
SHUEREZPUE FFEIET 52220 LTS

Aal, Bk 2 ¥ —|2 T EM OE#EEER, EEEE2ED
TOT T F 35— ikl 5 Lz,

B (QPS-SAR (#k=X=#t QPS #HZEFN)

AN SAR T2 QPS-SAR A ¥ - Bl - A LT
%o 2028 FEE TIZ 24 %, mALBYIZIE 36 B> /MR SAR f 2
AL AFL—a Utk TERFOIFIEE ZTHH 10 4
FICBIAITRE /e v AT ) MR L, Bl R T — 2 ey
X ADERAEZHE L TWD, BIE, 3 BOMEAM A ERF,
LAR VTR AR IE R = o AR — 2k v b OB A FEHE L
A 2 RS L 72, 2024 ST b MR D FT LT 2 Gl L
W5,

RENER

QPS-SAR BB £ A £ —P

m PEIEFIFE 3 EH (STARS-X) HAE#HA—HKRLTS54)

KRB LA TWD TRET P —Hifi 2 W=7 7 U i
BifET T Y s N CERTAMER Ry Mo —Rr 74
8L CNT % I - kA 520 LT, 20Mic . RO EEHN] |

WD, 7T Z— /"R UCHEH L TWT V%, CNT film T | |

LU —RACEFETH L TI0%DWREEFEHR LI, h—=R
VSR ET IV T L— A BZEX R DOEEER| T Y A bt D
DI=h, NE)VHERTEERY A 7 ViR %2 FEin L., BE5RE N+

53T D IER LT,
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BIVE R 71T, oy — L F — i FEREf 2 TDENDEN-01 ]
B LTEBY, 2024 EEFOITH EIFE AL TS, 20
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A ARFK R, EIRKEEE Y 1 7T D p Rk O/
AR B ICH BT 2 & kL X —H Al O WE EEEA AT
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Do ARRITRIFELEE DB EED TETBIR-N T AT G
WHRBIRINE YR LN RN R KD BRANENVE
BROERBKE COEEEITH) L2 AMNE T 5, AEE Ty TIRSAT 44 8 (BEEI(IHER)

v M BEREINZHB a7 ¥ 2L —v a3 BUKRY R~

DOFFEAN, v/ b IF 7 L— M) ToO EM, FM OE BB 2 320 L | B mEmRs 2 meil Lz,
AERIL, H3nly MilBi# 2 5HC 2 A 17 BICHT BiF R, TEDOHLUEIZEA SIVFHZER TO
BED R STV D,

B BEMESRALIYRITOVYDOMARR (ELUSH) -
Tk A BEHIBAR IR W TR, HEOW L T U A2 H L Tk E
BN T 2 EMRME L SN TN, BEED DT, BETFLHE
URECARZ AT 5, B 3L ¥ — CHMELT 5 2 L A HERT
IR TH DL OD, AT TIEZ NSO HEE WS = & S HEE
ThD, TOTD, MEREBRIEEZ AT LY 22 ELT 5 B%
HED TN D,

SRR, B L7 0y 2 0 A EIAEE HERT D700, B
ZEMRIC R B EiRE L OMRRBIEL 52, 70 v 7 ~OLRAG
ERBL. BN ENSoT,

EDESEELL
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Dymon fE23BH% LTV 5 YAOKI (%, RMICE D HABRE =
77 LDO—EE LTHREINTARR——Tbh 5,
AEEFE TN T — A OHIRRIR OMRRE, H 7 — /3= 234N
—ADNE SN KB D DA HBRE COR T, EfTBiaE
fi L7z,

B L—HaREE (LUUS)

L— P REEELUUS)IE, L= 2 lA L, L—H 5
KROFEER 7y NE— 0K LD FKET D BT
BB L=V RKGRFEROBRKTRUCHB LT s
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THETH B, L

JAXA D3B38 S D RFHH PRA BN J25EH DESTINY+%
FLER AT B ERE » 7 27 — DI T E T, 2023 4E
FEIX PM O 7Y v MR ZE AR — % o TR A S L
7o 2025 FEFEICHT L EF 2 TEL TS,

B OrigamiSat-2 (RRIEKXZE RAMEE)

K3UFa—T Yy hE, P70 L 0B 5 2 BRI |
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W7 L—7 v T F R EAET 5. AT L—7 LTI 10em SEHY |
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National Astronomical Research Institute of Thailand (NARIT)73
PH%E3 % NARITCube-1 D ERETAER 24T - 72, NARITCube-1 (%
3U OFANEREAE TH Y . NARIT BRI L TV DR 2
TSC-1 ICHH SN D ARG OFEIN HNTH 5,
ABENIEAEZE RE), BRI LT,

RENAER

B Amonics
Amonics fLIFHF AL Z B L—F —HI{ A — I —Tdh
fix, SHFED L—Y g OIRE), fEiE, 2L

m  ONDO Space
ONDO Space fHIELE » F/VIZFE L 4172 New Space C CubeSat
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FEIE 2880 0.50 O EOIRE), i, AEZERERZ I L7z,
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m BIRDS-X
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m  VERTECS

VERTECS (Visible Extragalactic background RadiaTion Exploration by
CubeSat) 13, FIHEDOFHHE M 2B 5 2 & TRIEZEL O
R % 469 6U O RUHE TH D, TN TIERE, JAXA, HULHED
HRZ, BFESFEERT, 7 A hasf o v—kr & — HEKE,
FOULRERSE, @R, mIFRE, E— L ot sllatt
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i %$$ : Hﬁ%ﬁlh ) PNST ............................................................
B FBREE -HREZITANL
JLULR TIREEE R B E VAR D R0 B b B F A - WFEHE O T A a1T > T\ 5, 2023 4F
FEIXLL T O FEDAE LT,
- 2023/4/1~2023/8/31
BeiiplBE#4E  MAGGI Gabriel Emilio 7 7 > A 287 @ %2
+ 2023/6/1~2023/8/17
JSPS SMEAFFAIBFZEE  CLAUSS Margot AV =—7 > VLA LFRKY FHI AT L LFH
%
» 2023/8/1~2023/10/31
MIFARI%4: RODRIGUEZ BLANCO Jairo = AKX U 4 TRKE: R T2
- 2024/3/1~2024/8/31
FERIAFZE 4. BEDETTI Emanuele 2 —~ « =Y 7 K5 K - EETHE

B PNST (Post-graduate study on Nano-Satellite Technologies)

PNST (Post-graduate study on Nano-Satellite Technologies) Fellowship 7' & 7 Z A% 2013 4L Y
UNOOSA (United Nations Office for Outer Space Affairs) & H ARKFEEFFOLZED H & Fhi L T\ 5 5E
FEAEIETH D, BERKI ADELFAE, 3 NOEEPAZ AT OIFFHILER N GHFEL,
AAROHEMZEAL, HRICHERSEL7-OORVMATH D, HFEFEEL L TRBY, AT L
JEEERH Y 2023 I LIS O T U F A R T T AV = T AELRRERIC RS
FTAT=VT A2 RRYT DL FERZIT ANT, 2024 FE AT OHFERE BTV, FERICRE
Bt 6 NOHPAELEZ T AND TIE,

Nano-Satel
Technologies
(PNST)

PNST 2z O—> v THBEDI-HD Y = EF— (UNOOSA & #4#)
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- V7 MFHT (EgSA)
2023.4.30~5.4 s =T NENLY B b SRR R Y7k

2023.9.17~9.22

APRSAF2023 %8, SCWG & i

A RRvT

2023.9.27~10.9

* UN/IAF Workshop
+ IAC2023 /X7 —

TENNSL D

* The Singapore Week of Innovation and Technology
(SWITCH)Z I

2023.10.31~11.4 » Zero Error System (ZES) fL, NU Space fl:, > % | > HHR—/
R—/VENLKRT (NUS) A o F 2_X—3 3 Ufiipr %
B!
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UAE, X— 1L —,

o B YT IET
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(GS/GST) U—27 > a v 7B
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(KMTUNB)

2023.3.25~3.30 < LU X FEEESRAR] (RSA) ATV 4
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m fshE#e  (BIRDS Workshop %)

(O 7th Ground Station/Ground Sensor Terminal (GS/GST) V—72 v 3 v 7 (JLLXK)
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IAF (International Astronautical Federation) 733 #29"% THE 2023 IAF EMERGING SPACE LEADERS
(ESL) 7’17 AZBWT, LT KZE¥EATH S Ms. Raihana SHAMS ISLAM ANTARA (/X 75
T Vo) BDREINIZ, 2023 FIIHRH T34 NOBEFIHEHE ., = V=T PNEE S, IAC N
— OB MERFFS Tz, BEIT 2023 4 10 BIZN7 — TR IAC IZ TRE SN2 H O, 2023

ESL winners [ZLL F D HP D Z &,
https://www.iafastro.org/news/the-iaf-is-proud-to-introduce-the-2023-iaf-emerging-space-leaders.html
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