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Two Themes of China’s Space Science Program

Theme 1: How did the uni‘veréé_ and life originéte, and how does it evolve?

environment?

Theme 2: What is the re'latibnship bety ' ""':‘:.':’s'ys'*t‘em' and human being?
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Strategic Priority Program on Space Science (SPP)




DArk Matter Particle Explorer (DAMPE)

Launch: Dec. 17, 2015
Status: in extended operation

A satellite-borne, high-energy partlcle and y-ra
indirectly detecting dark matter particle and the study
astrophysics



DAMPE’ s latest scientific highlights

The DAMPE spectral measurement of cosmic ray
proton+helium nuclei reveals a hint of hardening
structure at ~ 150 TeV
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X-ray Modulatlo'h Telescepe
5 (Ins:ght HXMT)




HXMT's latest scientific highlights

Observations of a black hole x-ray
binary, indicate formation of a
magnetically arrested disk

Science, VOL 381,NO 6661 (2023)
Clelteiz

Insight-H XM T

Disk + outflowing corona evolve with time .




Grawtatlonal wave hlgh-energy Electromagnetic
Counterpart AII-sky Monitor (GECAM)

- Launch: Dec. 10 y

GECAM-B was triggered in-flight by the -

extremely bright long burst at 2023-03-07, ..
Bwhich was also observed b Ferml/GBM -

(GCN 33405) '




Advanced Space-based Solar Observatd\'y (ASO 3%
Launch: Oct. 9, 2022 ?E Mo *i ' "u
R Gt il

e
The ASO-S is uniquely designed to reveal connections . - o 24
among the solar magnetic field, solar flares, and CMEW'"“" N T
major scientific objectives therefore can be summarized g '
as '1M2B', standing for the Magnetic field and the two

kinds of Bursts (flares and CMEs).

* Orbit: a sun-synchronous orbit, altitude: ~720km.

* Payloads:

Full-Disc Vector Magnetograph (FMG)
Hard X-Ray Imager (HXI)
Lyman-Alpha Solar Telescope (LST).

11



ASO-S’s latest scientific highlights

Solar Physics
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Or 7
A ervatlons with WST at 360nm waveband show that about 25%

flares have.enhanced emission in the Balmer contunuum,
indicating white-light flares are notrare,.which improves the
understanding about energy d_eposﬂmg and transfermg processes
~of solar and steller flares. == -

- . - Solar Phymcs (2024) 299:11



- The Einstein Probe (EP) aims tostudy ime- ~ Ejnstein Probe (EP)
-~ domain high energy astrophysics, with | ; - S s

the primary.objective to carry out wide-field- | LaunCh:__Jan'- 9, 2024
- view sky survey in the soft >g T g ' . | -
| band dlscover hlgh energy tranS|ents and {

| ___monltor varlable objects

e Orbit:-a.lt'it'ude > 650 km, inclination < 30°
_Payloads o ; L= . e
Wide-field X- ray Telescope (WXT for X-ray all- sky monltorlng)

i

Follow- -up X-ray Telescope (FXT, for transient sources and variable sources observétlons) | o



Einstein Probe (EP)

Status: in orbit commi.Ssioning phase

Wide-field X-ray Telescope (WXT) 2 - _ \
» Al 12 sub-modules of WXT have completed the e * i

bakeout.activated and functioned prbperly.“

Follow-up X-ray Telescope (FXT)

« The sunshield fllpmeA and B set mwrors\xz\as fully \

deployed and locked

+ The in-orbit calibration test of the F)Mnédf J




Solar wind Magnetosphere lonosphere Link?Eprorer
(SMILE) -\ | —

2 ESA-China1 Jdint Mission ey

15.5x26°

Mag netosheath/
- Magnetopause

/€ ‘e the dynamic response of
e Earth’s magnetosphere to the
. solar wind impact in a unique and

Hig . iptical Orbit,
inclination’g8 or 70 deg
5000 km x ]
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SMILE configuration

 Phase D study

« FMAIT in ESTEC: Oct. 2024-
June 2025.

 Launch in Kourou: Sep.2025

SXI SerVice Module(SVM) Propulsion Module(PM)
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Strategy Studies for
Chma S Space Sciences
in 2024-2050
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l - Chinese Space Science Community

. More than 500 scientists over60
mstltutlons part|C|pated G

proposals

Timeframe: 2024-2050
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Five Scientific Themes

g s

China’s Space Program: A 2021 Perspective, etec.



17 Priorities: Extreme Universe

1. The dark matter & eX’trefne u | :

(extreme graV|ty, den5|ty, magneﬁm n ;

&u‘ .

Ry ‘ri"’* L ?*4 ‘
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| 17Priorities s Space-Time Ripple

Quantum fluctuations the early Universe

e e e e o e e e i 2 R e -

Binary Supermassive Blac

Sources 5 - p
in galactic nuclei

A

Rotating N5,
Supernovae

4. To explore the wrinkle of L

° 3§ Gravitational wave eo
space-time through spaceborne  ewis universe Years
gravitational wave observatory.

Milliseconds

Gravitational wave 10 10 10 10 10%® 10
frequency(Hz)

» o SR RN .
Detectors  COsmic microwave background Pulsar timing Terrestrial
polarisation interferometers

Cradit: NASA/WMAP Sdence Team Credit: NRAQ/AUINSF Credit: LIGO Laboratory
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e 9 Outer solar system eproratlon '
| 8 SoIar poIar & rmg and flyby probes _
7 Space weather serV|ce in the soIar system space

6 Comprehenswe eproratlon of Clslunar space e

arth system observatory
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17 Priorities: Habitable Planets

y 10 "_-S'ci'elr{iée-'ffor sustainable development
- -l b Archaeology of the Solar System
12. Characterization of the spheres of the planets

* 13. The search for alien life beyond Earth

14. Detection, characterization and imaging of exoplanets
; ' PE]



: Biology and Phys

Space
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Preparation
- for the Next 5 Years
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Discovering the Sky at the Longest

To open new frequency window, CMB |
imaging.with MHz radio waves for early [EEENENEE
universe '
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Payloads:

high frequency spectrometer (HFS)

low frequency interferometer and spectrometer(LFIS) 26









Solar Polar Orbit Observatory (SPO)

to obtain the frontal imaging of the solar polar region
exploring solar polar regions: properties, cause and consequence

« Solar polar-orbit: high orbital
inclination (>80°) and short period
(<1.5 years)

8 < Payloads: Magnetic and Velocity
Field Imager, Ultraviolet Telescope,
White Light Coronagraph,
Heliospheric Imager,...
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The Earth 2.0 (ET)

to discover habitable Earth-like planets
outside our solar system

« Orbit: Earth-Sun L2
« Payloads:

six 30-cm wide-field transit telescopes

one 35-cm microlensing telescope

5 times Kepler’s field of view and 1/20 Kepler's noise

28












Enhanced X-ray Timing and Polarimetry (eXTP)

to explore the physics of the extreme universe:
extreme gravity, magnetism, density

Orbit: Highly Elliptical Orbit, Apogee > 110000 km

Payloads:

« Spectroscopy Focusing Array (SFA)
« Polarimetry Focusing Array (PFA)







To explore the unknown, ' 2 B

we are open for cooperation.

It's for SCiences
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National Space Science Center, CAS
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