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 Overview of China’s future missions 
 Missions led by our lab
 The conceptual mission EP
 Other Missions (GRB, Dark Matter)
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Missions led by our lab

(HXMT, XTP)
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China's 1st Astronomy Satellite HXMT

(Hard X-ray Modulation Telescope)
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Hard X-ray Modulation Telescope (HXMT)
Main scientific objectives (1-250 keV energy band)
Scan monitoring of the Galactic plane  transients watch dog: need

ground follow-up observations.
Pointed observations  Black hole and neutron star x-ray binaries:

need coordinated ground observations

Satellite Facts:
 Mass: ~2800 kg
 Orbit: 550 km, 43°
 Lifetime: 4 yrs
Officially approved in March 2011
Entered Phase-B  (Engineering model phase ) in 12/2011
Now finishing the construction of the qualification models
Planned launch time:  2015            
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High Energg Telescope (HE): 
NaI/CsI, 20-250 keV,  5000 cm2

Low Energy Telescope (LE): 
SCD,1-15 keV, 384 cm2

Star 
trackers

Medium Energy Telescope (ME): 
Si-PIN,5-30 keV, 952 cm2

ME

HE
LE

HXMT Payloads
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HXMT Sensitivity
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The sensitivities of NuSTAR, INTEGRAL/IBIS and RXTE/HEXTE were 
reprinted from Koglin et al. (2005)



The mechanical model of the satellite in 
dynamical environment tests (2012.11)

The electric model of HXMT’s 
payloads in testing (2012.12).

The payloads before the 
vacuum thermal balance tests 

Current status of HXMT
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The Conceptual Mission XTP

(X-ray Timing and Polarization Mission)  
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XTP satellite

Selected for Phase 0/A 
in 2011, expected 
launch in 2020.
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XTP payload layout

3 m55cm

1.8 m 45cm
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SDD or DEPFETCZT, SDD or DEPFET



Effective Areas Comparison

XTP
Collimated DetectorsXTP total focusing

XMM PN RXTE HEXTE

NuSTAR
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X-ray Timing and Polarization (XTP) mission

• Science: 1-singularity (BH); 2-stars (NS and QS); 3-extremes 
(gravity, density, magnetism) (s1s2e3 ;1奇2星3极端）

• Precise light curve + energy spectrum: Matter under 
extreme conditions, NS state equation, BH parameters

• Polarization of X-ray: BH spin, nature of magnetars, 
pulsar radiation mechanism…

• Instrument Design Goal
• The most sensitive light curve with good energy 

resolution and polarization at 1-30 keV  from faint X-
ray binaries to bright AGNs

• CAS-MPG WG: explore possible China-Europe collaboration 
on an intermediate X-ray mission around 2020.
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The Conceptual mission EP
(The Einstein Probe )

An all-sky monitor 
led by NAOC 
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Einstein Probe (EP)  
Lobster-eye optics
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EM counterparts of GW explosions

Adv. LIGO Adv. Virgo ～2018
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GRB: 

POLAR ( Gamma-ray burst polarimeter)
SVOM (Space-based multi-band 
astronomical Variable Object Monitor)

Dark matter: 

DAMPE (Dark Matter Particle Explore)
HERD (The High Energy cosmic-Radiation 
Detection) 18/23

Other Missions 



VTGRM

Eclairs MXT

4-250 keV
FOV 2 sr
CdTe, GRB trigger
Location 10 arcmin
70 GRB/yr

30 keV-5MeV

0.3-5 keV
Fast readout CCD

400-650 nm, 650-950 nm 

SVOM:
Launch 2017/18
(China-France Collaboration) 19/23

NaI/CsI (braodband spectrum)

Mv~23
(5 sigma,300 s)
FOV:23 asrmin
GRB Z>4



Gamma-ray burst polarization : POLAR
• China- Switzerland 

collaboration
– Energy range: 50-350 keV;  

FOV of POLAR: ~½ sky
• Onboard China’s spacelab 

TG-2: launch time ~2015
• Main science: GRB jet & 

central engine; tests of 
quantum gravity theories

Tian-Gong 天宫

Palace in 
Heaven

Plastic scintillator 
stacks

Instrument concept proposed by 
N. Produit, et al., NIM (2005)20/23



DAMPE: launch in late 2015

21/23China-Switzerland-Italy collaborations



The conceptual HERD： Baseline design

Launch in 2018-2020
(China - Switzerland - Italy collaborations) 22/23



XTP?

2015 2020 2025

EP?

HXMT

SVOM

POLAR

Summary: Collaborations Wanted!

HERD?
Space station 

Wanted: international participations 
to EP, XTP and HERD at all levels!

DAMPE

zhangsn@ihep.ac.cn
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