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AƵƌŽƌa ŽbƐeƌǀed fƌŽŵ IŶƚeƌŶaƚŝŽŶaů SƉace SƚaƚŝŽŶ



RegiRnal CRRSeUaWiRn PURgUamV FRU EaUl\ CaUeeU ScienWiVWV in China
ϭ͘ NaƚŝŽŶaů NaƚƵƌaů ScŝeŶce FŽƵŶdaƚŝŽŶ Žf ChŝŶa ;NSFCͿ

� ReƐeaƌch FƵŶd fŽƌ IŶƚeƌŶaƚŝŽŶaů YŽƵŶg ScŝeŶƚŝƐƚƐ
HŽǁ ƚŽ AƉƉůǇ
Applicants with foreign citizenship should directly apply for the Fund from 
NSFC through their host institutions in China.
EůŝgŝbŝůŝƚǇ
Applicants with foreign citizenship should meet the following 
qualifications:
(ϭ) Less than ϰϬ years old 
(Ϯ) Have a Ph.D. degree.
(ϯ) Have experience of conducting basic research projects or postdoctoral 
research.
(ϰ) Guarantee of full-time work at the host institutions during the project 
implementation.
(ϱ) Abide by Chinese laws and NSFC’s relevant rules and regulations while 
doing research in China.
PƌŽũecƚ DƵƌaƚŝŽŶ͗ One year or two years
Aǁaƌd Ɛŝǌe͗ RMB ϮϬϬ,ϬϬϬ Yuan per project for one year or RMB ϰϬϬ,ϬϬϬ 
Yuan per project for two years, and the award is direct cost.



ϭ͘ NaƚŝŽŶaů NaƚƵƌaů ScŝeŶce FŽƵŶdaƚŝŽŶ Žf ChŝŶa ;NSFCͿ

� Oƚheƌ FƵŶdƐ fŽƌ bŽƚh ǇŽƵŶg aŶd ƐeŶŝŽƌ ƐcŝeŶƚŝƐƚƐ 
NSFC has already established international cooperation and exchange 
relationship with ϵϰ science funding organizations and research 
institutions in ϰϵ countries and regions including USA/NSF, Germany/DFG, 
Japan/JST, Korea/NRF, Canada/NSERC, etc. 
(http://www.nsfc.gov.cn/english/site_ϭ/international/DϮ/ϮϬϭϴ/Ϭϭ-
Ϯϱ/ϴϳ.html). Funding schemes include international academic 
conferences held in China and international (regional) exchange programs.

;ŝͿ  JŽŝŶƚ ReƐeaƌch PƌŽũecƚƐ
;ŝŝͿ MaũŽƌ IŶƚeƌŶaƚŝŽŶaů ;RegŝŽŶaůͿ JŽŝŶƚ ReƐeaƌch PƌŽũecƚƐ

Ϯ͘ ChŝŶeƐe AcadeŵǇ Žf ScŝeŶceƐ ;CASͿ

� PRESIDENTΖS INTERNATIONAL FELLOWSHIP INITIATIVE（PIFI）
PIFI is a funding program to attract talented foreigners to CAS for 
scientific exchanges and research cooperation. It is open to scientific 
research personnel from around the globe, of seven types including 
Visiting Scientists, Postdoctoral Scientists, Young Staff, etc. 
(http://international-
talent.cas.cn/front/pc.htmlη/bicsite/pifiIntroduce/pifi)



Ϯ͘ Acadeŵŝc UŶŝǀeƌƐŝƚŝeƐ ;e͘g͕͘ PKU͕ USTC͕ NJU͕ eƚc͘Ϳ

� PeŬŝŶg UŶŝǀeƌƐŝƚǇ（PKU）
(i)  Exchange Scholar Program
(ii) Exchange Faculty Program

HŽǁ ƚŽ aƉƉůǇ
(ϭ) Apply to your home institution
(Ϯ) Get nominated by your home institution
(ϯ) Contact the host institution.

SƚŝƉeŶd specified by the relevant agreement between the home and host 
institutions

� UŶŝǀeƌƐŝƚǇ Žf ScŝeŶce aŶd TechŶŽůŽgǇ Žf ChŝŶa（USTC）
Visiting Scholar Program

� NaŶũŝŶg UŶŝǀeƌƐŝƚǇ（NJU）
Visiting Scholar Program

� WƵhaŶ UŶŝǀeƌƐŝƚǇ（WHU）
Visiting Scholar Program

………



Space science projects in Taiwan

� Operations
� FORMOSAT-5 (2017-): Advanced Ionospheric Probe (AIP).
� FORMOSAT-7/COSMIC-2 (2019-): Tri-GNSS Radio Occultation System

(TGRS), Ion Velocity Meter (IVM), and Radio Frequency Beacon (RFB).
� In the future

� INSPIRESat-1 CubeSat (2021-): Compact Ionospheric Probe (CIP).
� INSPIRESat-2/IDEASSat CubeSat (2021-): Compact Ionospheric Probe

(CIP).
� INSPIRESat-4/ARCADE CubeSat (2022-): Compact Ionospheric Probe

(CIP).
� INSPIRESat-6/SCION-X CubeSat (2023-): Compact Ionospheric Probe

(CIP).
� FORMOSAT-8A (2023-): Dual-band Imager of Atmospheric Transient

(DIAT) and Electron Temperature and Density Probe (TeNeP).
� FORMOSAT-8B (2024-): Gamma-ray Transients Monitor (GTM).
� FORMOSAT-8C (2025-), 8D (2026-), 8E (2027-), and 8F (2028-): P/L 

TBD.



FORMOSAT-5 satellite

FORMOSATͲϱ (FS-5) is a remote 
sensing satellite and was launched by 
SpaceX at 2:51 2017/8/25 CST.  FS-
5 flies in a 98.28� inclination sun-
synchronous circular orbit at 720 km
altitude in the 1030/2230 LT sectors 
and has a 2-day revisiting time.  
Primary payload is Remote Sensing 
Instrument (RSI) conducted by 
NSPO. A secondary payload, 
Advanced Ionospheric Probe (AIP), is 
developed by National Central 
University for space weather/climate
and earthquake precursor research.



Advanced Ionospheric Probe

AdǀaŶced IŽŶŽƐƉheƌŝc PƌŽbe (AIP) 
is an all-in-one thermal plasma 
sensor that measures ionospheric 
plasma concentrations (Ni), 
velocities (Vi), and temperatures 
(Ti and Te) in a time sharing way to 
play Ion Trap (IT), Ion Drift Meter 
(IDM), Retarding Potential 
Analy]er (RPA), and Planar 
Langmuir Probe (PLP).

AIP is capable of measuring ionospheric plasma irregularities at a sampling 
rate up to 8,192 H].  Electro-formed gold grids used in the AIP can reduce 
hysteresis phenomenon in I-V curves and approximate ideal electrical 
potential surfaces for accurate geophysical parameters.

PLP
RPA/IDM/IT



s To study Plasma Depletion Bay (PDB), Non-migrating tides of wave-
number-4 (WN4), and Mid-latitude Electron Density Enhancement
(MEDE) in the nighttime topside ionosphere.

FS-5/AIP observation

March Equinox

September Equinox

June Solstice

December Solstice
MEDE

MEDE
MEDE



CRPSacW IRQRVSKHULc PURbH
(CIP) is a miniature model (0.7U) of 
Advanced Ionospheric Probe (AIP) 
for CubeSat missions and is also an 
all-in-one thermal plasma sensor to 
measure ionospheric plasma 
concentrations (Ni), velocities (Vi), 
and temperatures (Ti and Te).  It is 
capable of measuring ionospheric 
plasma irregularities at a sampling 
rate up to 1,024 H].

Compact Ionospheric Probe



IRQRVSKHUH E[SORUaWLRQ XVLQJ FORMOSAT-7/COSMIC-2
CŽŶƚacƚ͗ PƌŽf͘  ChaƌůeƐ LŝŶ 
DeƉaƌƚŵeŶƚ Žf Eaƌƚh ScŝeŶceƐ͕ NaƚŝŽŶaů CheŶg KƵŶg UŶŝǀeƌƐŝƚǇ 

http://formosatϳ.earth.ncku.edu.tw



CXEHVaW PURJUaP - IRU H[SORUaWLRQ RI XSSHU aWPRVSKHUH
Contact: Profs. Loren Chang, Chi-Kuang, Chao, Tiger Liu and Cheng-Ling Kuo
Department of Space Science and Engineering National Central University, Taiwan 



� IRQRVSKeULc D\QaPLcV E[SORUeU aQd 
AWWLWXde SXbV\VWeP SaWeOOLWe (IDEASSaW). 

� 3U CXEHSaW FaUU\LQJ CRPSaFW IRQRVSKHULF PUREH 
(LQ- VLWX SOaVPa VHQVRU): 

� OEVHUYaWLRQV RI JOREaO LRQRVSKHULF VWUXFWXUH, ORZ 
OaWLWXGH LUUHJXOaULWHV. 

� DHYHORSPHQW RI VSaFHIOLJKW FaSaFLW\, KaQGV RQ 
VWXGHQW OHaUQLQJ, JURXQG VXSSRUW IaFLOLWLHV. 

� DHYHORSPHQW, FaEULFaWLRQ, THVW: 2017 ± 2020. 
� LaXQFK: JaQXaU\ 21, 2021. SSaFHX FaOFRQ 9 WR 

525 NP KLJK LQFOLQaWLRQ RUELW. 
CŽŶƚacƚ͗ PƌŽf͘  LŽƌeŶ ChaŶg



H\SeUVSecWUaO IPaJeU :
ASSOLFaWLRQV IRU IXWXUH VSaFH PLVVLRQ IRU 
� RHPRWH VHQVLQJ 
� ALUJORZ LPaJHU ZLWK LQWHQVLILHG CMOS VHQVRU
� MHWHRU FRPSRVLWLRQ aQaO\]HU IRU VSHFWURPHWHU
CŽŶƚacƚ͗ PƌŽf͘  CheŶgͲLŝŶg KƵŽ



CŽŶƚacƚ͗ PƌŽf͘  KŽŝchŝ CheŶ 
DeƉaƌƚŵeŶƚ Žf Eaƌƚh ScŝeŶceƐ͕ NaƚŝŽŶaů CheŶg KƵŶg UŶŝǀeƌƐŝƚǇ 

DHYHORSPHQW RI IRQRVSKHUH DaWa AVVLPLOaWLRQ MRGHO IRU FRUHFaVW



SNIPE (Small scale magNetospheric and Ionospheric Plasma Experiment) is going to 
be launched in ϮϬϮϭ into a polar orbit at an altitude of ϱϬϬ km with an orbital high-
inclination of (ϵϳ.ϳ°). The scientific goal of SNIPE is to identify temporal and spatial 
variations of small-scale plasma structures in ionosphere and magnetosphere. SNIPE 
consists of four ϲU-nanosatellites (~ϭϬ kg for each spacecraft). 

SNIPE

KASI (Korea Astronomy & Space Science Institute)



GNSSͲTEC daƚabase in Japan

NICT (National Institute of Information and 
Communications Technology) and Nagoya University 
collect GNSS-TEC data and provide them for users.
There have been many collaborations with 
international researchers.
https://aer-nc-web.nict.go.jp/GPS/DRAWING-TEC/
http://stdbϮ.isee.nagoya-u.ac.jp/GPS/GPS-TEC/

Global Navigation Satellite System - Total Electron Content



GAIA ŵŽdeů

A global atmosphere-ionosphere coupled model 
that has been developed by Japanese researchers.
It is becoming well known in the community. 
The long-term database is provided as a reference 
for comparison with various observations.
https://gaia-web.nict.go.jp/index_e.html

Ground-to-topside model of Atmosphere and Ionosphere for Aeronomy



GeRVSace E[SORUaWiRQ SaWeOOiWe:  AUaVe (2016-)

MaQ\ QeZ fiQdiQgV aUe cRPiQg fURP Whe ERG/AUaVe SURjecW
- DiUecW eYideQce Rf eOecWURQ acceOeUaWiRQ b\ SOaVPa ZaYeV

RaSLd dHIRUPaWLRQ RI HOHcWURQ dLVWULbXWLRQ IXQcWLRQ

- OUigiQ Rf SXOVaWiQg aXURUa:  
DLUHcW HYLdHQcH RI ORVV cRQH ILOOLQJ b\ cKRUXV ZaYHV aQd cRUUHVSRQdHQcH
RI SXOVaWLQJ aXURUa.

- DiVcRYeU\ Rf high-aOWiWXde aXURUa acceOeUaWiRQ UegiRQ
FLHOd-aOLJQHd accHOHUaWHd HOHcWURQV aW f30,000 NP aOWLWXdHV 
aUH dLVcRYHUHd b\ WKH LEP-H LQVWUXPHQW(TaLZaQ/ASIAA&NCKU).

- ReOaWiRQVhiS beWZeeQ SOaVPa ZaYeV aQd aPbieQW cROd SOaVPa
IdHQWLILcaWLRQ RI HQKaQcHPHQW RI HOHcWURVWaWLc ZaYHV aQd 
aPbLHQW SOaVPa

- MROecXOaU iRQV (O2+/NO+/N2+) iQ Whe iQQeU PagQeWRVSheUe 
SWRUP aQd VROaU ZLQd dHSHQdHQcH RI PROHcXOaU LRQV IURP WKH LRQRVSKHUH 

CRPSUeheQViYe SOaVPa/SaUWicOe aQd fieOd/ZaYe RbVeUYaWiRQVٹ
ELJKW LQVWUXPHQWV dHYHORSHd LQ JaSaQ aQd TaLZaQ aUH LQVWaOOHd LQ WKH AUaVH VaWHOOLWH.

DaWa /AQaO\ViV TRROV:    ERG ScLHQcH CHQWHU WHbSaJHٹ (KWWSV://HUJVc.LVHH.QaJR\a-X.ac.MS)
DaWa IURP AUaVH aQd UHOaWHd JURXQd-baVHd RbVHUYaWLRQV aUH aYaLOabOH.

� ERG ScLHQcH THaP

� ERG ScLHQcH THaP



PWING PURMHcW (2016-2021) 
IQdXcWLRQ PagQeWRPeWeU 64H]

VLF aQWeQQa 40NH]

RLRPeWeU 64H]

aOO-VN\ caPeUa 1.5PLQ

EMCCD (100H])
(ATH, GAK, KEV)

ShLRNaZa eW aO. (EPS, 2017,10.1186/V40623-017-0745-9)

TKH PWING SURMHcW (2016-2020) RSHUaWHV HLJKW 
ORQJLWXdLQaO VLWHV aW VXbaXURUaO OaWLWXdHV (a60 
MLAT).  MRUH WKaQ 140 SaSHUV KaYH bHHQ 
SXbOLVKHd VLQcH 2016. 
(KWWS://ZZZ.LVHH.QaJR\a-X.ac.MS/dLPU/PWING)

Particles longitudinally round the earth, 
while waves are localized in particular 
local time.

Ground-based stations of the
PWING Project 

These instruments at eight stations measure 
ELF/VLF and EMIC waves as well as auroral and 
energetic particle precipitation.



Solar eruption

Magnetic and 
electric waves

Distribution of geoelectric field (color plane) and
geomagnetically induced current (filled circles)
obtained by simulation.

Magnetospheric and ionospheric 
currents

From Sun to Japan:
Geomagnetically Induced Current in Japan

Simulated and observed GIC in Japan
(Nakamura et al., ϮϬϭϴ)

We have developed ϯD FDTD simulation to 
obtain ϯD geoelectric field, and calculated GIC 
flowing in the Japanese power grid (Nakamura 
et al., ϮϬϭϴ).

SƵbƐƚaƚŝŽŶ A

SƵbƐƚaƚŝŽŶ B

Inhomogeneous 
ground resistivity



Research Priorities in India
Indian Institute of Geomagnetism, Mumbai
Space Physics Laboratory, Thiruvanantapuram
National Geophysical Research Institute, Hyderabad

¾ Studies on Atmosphere-Ionosphere Coupled system
¾ Space Plasmas: Observations, Theory and Simulations
¾ Dynamical and Electro-dynamical Coupling of Equatorial Atmosphere
¾ Middle Atmospheric Dynamics, Energetics and Coupling to other regions
¾ Ionsopheric phenomena and Irregularities
¾ Dynamics of the Lithosphere-Atmosphere-Ionosphere-Magnetosphere 

mechanisms
¾ Design and development of scientific payloads/instruments for space 

missions to probe mechanisms of magnetic field of Earth and other 
planets



¾Acceleration and transport of solar energetic particles in the 
inner Heliosphere

¾Using energetic electrons to probe the solar wind magnetic 
field configuration

¾ACR Proton Acceleration via Reconnection Processes near 
the Heliospheric Termination Shock

¾The propagation of CMEs and its effect on Space Weather

¾Boltzmann-Fokker-Planck kinetic solver with adaptive mesh 
in phase space

PƌŽũecƚƐ ƌeůaƚed ƚŽ CŽƐŵŝc RaǇƐ aŶd 
SƉace ScŝeŶce ŝŶ ƚhe US



Often in the US graduate students and fresh postdocs get involved in 
a space science related project either through their own institutions 
(see a list of them below), or through some summer schools that 
have different topics and which are sponsored by National Science 
Foundation. Interested students/postdocs should contact individual 
advisers at different institutions for further information.

Some institutions that have space science programs in the US include:
Catholic University of America        New Mexico State University
Rice University          Univ. of Alabama in Huntsville     
University of California, Berkeley   University of California, Los Angeles   
University of Colorado, Boulder      University of Delaware, 
University of Hawaii     University of Minnesota
University of New Hampshire               West Virginia University
University of Michigan                           Dartmouth College        
Boston University                                    Boston College          
Virginia Tech                                             University of Illinois Urbana Champaign         
Cornell University                                    University of Texas, Arlington          
University of Texas, Dallas                     New Jersey Institute of Technology



AGU Space PhǇsics Θ AeronomǇ ;SPAͿ

� The Space Physics and Aeronomy Section is united by its interest 
in the Sun, the heliosphere, and the upper atmospheres and 
magnetospheres of solar system planets and small bodies.

¾ Concerns of the AeƌŽŶŽŵǇ (SA) subsection include the Earth’s ionosphere, 
thermosphere, and mesosphere, auroras and airglow, lightning, and planetary 
atmospheres and ionospheres.

¾ Researchers affiliated with the SŽlaƌ aŶd HeliŽƐƉheƌic ƉhǇƐicƐ (SH) subsection study 
the solar wind, coronal heating, flares, coronal mass ejections, magnetic 
reconnection, collisionless shocks, and helioseismology.

¾ The MagŶeƚŽƐƉheƌic ƉhǇƐicƐ (SM) subsection’s focus is on geomagnetic storms, 
magnetospheric substorms, the magnetic fields and currents of the magnetosphere, 
the magnetopause, and the magnetospheres of planets and small bodies in the solar 
system.

¾ SPA ƐecƚiŽŶ aǁaƌdƐ dedicaƚed ƚŽ iŶƚeƌŶaƚiŽŶal cŽŵŵƵŶiƚǇ͗ SƵŶaŶda aŶd SaŶƚŝŵaǇ
BaƐƵ EaƌůǇ Caƌeeƌ Aǁaƌd fŽƌ ReƐeaƌch EǆceůůeŶce ŝŶ SƵŶͲEaƌƚh SǇƐƚeŵƐ ScŝeŶce 
;IŶƚeƌŶaƚŝŽŶaůͿ



CEDAR Workshop

� Coupling, Energetics and 
Dynamics of Atmospheric 
Regions (CEDAR) is sponsored 
by the NaƚiŽŶal ScieŶce 
FŽƵŶdaƚiŽŶ (NSF). 

� https://cedarweb.vsp.ucar.edu/
wiki/index.php/Main_Page

� Annual workshop in the 
summer

� Some support available for 
international student 
participation



GEM Workshop
� Geospace Environment Modeling 

(GEM) is a broad-based, community-
initiated research program on the 
physics of the Earth's magnetosphere 
and the coupling of the magnetosphere 
to the atmosphere and to the solar 
wind. 

� https://gem.epss.ucla.edu/mediawiki/i
ndex.php/Main_Page

� Annual workshop in the summer
� Some support available for 

international student participation



HeliophǇsics SƵmmer School
� https://cpaess.ucar.edu/heliop

hysics/summer-school

� Application Deadline͗ ϮϮ 
JanƵarǇ͕ ϮϬϮϭ



Incoherenƚ Scaƚƚer Radar SƵmmer School
hƚƚƉƐ͗ͬͬaŵŝƐƌ͘ cŽŵͬƐchŽŽůͬǀϮͬabŽƵƚ

The deadline for application submission is ϱ March ϮϬϮϭ.
Notice of acceptance will be sent to participants by Ϯϲ March ϮϬϮϭ.



IŶƚeƌŶaƚŝŽŶaů SchŽŽů ŽŶ EƋƵaƚŽƌŝaů aŶd 
LŽǁͲůaƚŝƚƵde IŽŶŽƐƉheƌe ;ISELION ϮϬϭϴͿ
Bandung, Indonesia on ϱ-ϵ March ϮϬϭϴ



IŶƚeƌŶaƚŝŽŶaů SchŽŽů fŽƌ SƉace SŝŵƵůaƚŝŽŶƐ ;ISSSͿ


