Highlights of the Insight-HXMT X-ray
Satellite and future missions: GECAM,
SVOM, EP, POLAR-2 and eXTP
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China’s High Energy Astrophysics Missions

— DAMPE (2015)
— *POLAR (2016)

— *Insight-HXMT
(2017)

— *GECAM (2020)
~- SVOM (2021)
_EP (2022) *GECAM 2020
— *POLAR-2 (2024)
— *eXTP (20277?)

— *HERD (20257?)

DAMPE 2015

o4 .

*POLAR-2 2024 *HERD 20257  ©€XTP 20277

*IHEP the PI institution SEEFRZEIRINBE N E1§
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K#POLAR: GRB polarimeter

=  China-Europe collaboration space program, onboard
China’s Space Lab., Sept. 15, 2016

= Most sensitive Gamma-Ray Burst polarimeter!

= Discovered 55 GRBs & obtained the largest sample ¢
GRB polarization with high precision!

Detector Electronics

‘@ s;.‘w) ,_‘ T ' | ‘G
poarmsiin WgSDC 225 “FED- | e [T

Chine }l Jemy féc

Pls: Shuang-Nan Zhang (IHEP), Martin Pohl & Xin Wu (UniGe)
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http://lappweb.in2p3.fr/LAPP2004/Accueil_lapp.php

POLAR’s main results: contradicting most models

Table 1: Summary of the five GRBs selected (*in units of erg/cm? in 10-1000 keV)

| GRB | T90 (s) | Fluence* | PD | Prob(PD<2%) | PDup(99%) | PA(deg.) | PA Change |

161218A 6.76 1.25 x 10~ | 9% 9% 45% 40 No
170101A 2.82 1.27x107° | 8% 13% 31% 164 No
170127C 0.21 7.4 x 10~° 11% 5.8% 67% 38 Unknown
170206A 1.2 1.34 x 10> | 10% 12% 31% 106 No
170114A 8.0 1.93 x 10=° | 4% 14% 28% 164 Yes

170114Ap1 N/A N/A 15% 8% 43% 122 N/A

170114Ap2 N/A N/A 41% 0.49% 74% 17 N/A

170114A: 1st single peak GRB observed with pol. ang. evolution.

‘ | Comparison of obs. vs theory:
o ordered B sync (Toma et al. 2009) > POLAR’s 5 GRB pol
08 | ® random B sync . ' | .
+ Inv. Compton o | large-scale random B
g o8y o 1> GRB 170114A pol.
i T Time-resolved high pol.
= M b Time-integrated low pol
02| - 0" %0, | Pol. ang. varied significantly
i § N .- —>-> Large-scale B evolved
0 il fﬂ *s S significantly with time
10 10° 10° 10
Ep***lkeV] Zhang et al. Nature Astronomy 2019
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ZBRInsight-HXMT

= The 1st X-ray satellite in China, 06/15/2017

= Features:
= Large effective area @ > 30 keV

= High timing resolution: single event mode

=  Wide energy bands (1-250 keV, 0.2-3
MeV)
= Discoveries:
= Strongest magnetic field of neutron star

=  Highest-energy oscillations in accretion
disks around black holes

" B ORAANS-R4A ?hang (IHEP)
: 't ¥ Rotation axis @

X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang

Magnetic
field lines

sciencemag.org

China successfully launches x-ray
satellite | Science

By Dennis NormileJun. 15, 2017 , 11:00 AM

45538
B
'i

A rocket carrying China’s new x-ray telescope blasts off.




Science payloads

ME:Si-
Star PIN,5-30
tracker keV, 952
/™
LE:SCD, |
1-15 keV
384 cm?

HE: Nal/Csl, 20-250 keV, 5000 cm?2

X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang 8



Effective area

B R L LT Ty P

T
v

r
'
L

[ e

i it el

becccccaaa
v
'
!

Lolcocaaa

b

T R

[
-L

Fer=r======

.
-t

cemmapeemmaaaq
|

10"

Energy(keV)

10°

X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang



Corona cooled by single Type-l X-ray burst
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Figure 2. Left panel shows the LE, ME. and HE lighi corona
and HE is 4 s, the green zone in the bottom panel indi
LE and HE re-extracted light curves with a time bin

4U1636-536
Chen+2018, ApJL)
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Hot disk of the Swift J0243.6+6124
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Neutron star cyclotron absorption lines

GRO J1008-57: ~85 keV =

highest (?) B directly measured

in the universe ~1013, ~ 40 with

NuSTAR & Suzaku

4 HXMT observations ~235 ks
~ 200 detection

HXMT/HE one module,
17 modules ~ 20 o
Allow for phase
resolved and flux
dependent studies
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QPOs of BH binaries: < 30 keV = >200 keV
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Effective Area for GRBs & Pulsars

GRB and pulsar monitoring

Efficient Area (cm®

FOV: all sky un-occulted by
the Earth
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500~3000 cm2~ MeV range
with single photon counting
and energy measurement,
~largest ~ MeV GRB &
pulsar monitor ever flown
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MeV detection of the Vela pulsar

HXMT/Csl
380 days
80-800 keV

Fermi/LAT h.

400 days
0.1-300 GeV

Chandra X-ray image

‘CGRO/OSSE
60-600 keV

89 ms pulsar: radio, optical,
X-ray, y-ray

0.5 1 1.5 2
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GRB Statistics
Year 2017 2018

Month 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8
All 2 10 9 12 8 8 8 11 8 /7 11 6 8 7 4
shot 0 3

Month 9 10 LG Mode: 16; GCN: 67/23 (1st)
Al 4 4 5 6 7 6 12 163 gamma-ray bursts
shot 1 0 2 1 0O 2 2 39 short gamma-ray bursts

~100 GRBs/year @ ~MeV, ~V4 short GRBs > ~1/6 by GBM

~ 1000 cm2@0.2-3 MeV, ~us timing resolution; but no real time
data or online trigger, data delay of hours to days

16



GECAM

A leading mission in multi-messenger GW astronomy era

e Sciences

— GW GRB (GW EM from keV to MeV)

— Fast Radio Bursts (FRB), High Energy
Neutrinos (HEN), GRB, Magnetar

e Performance (better than existing ones)
— 100% all-sky FOV, high sensitivity, wide

energy band, good localization (~1 deg) GECAME F_:Ié
e [nnovations

— Two small satellites, ALL-TIME ALL-SKY -

— BeiDou navigation system, real-time data
e Mission of Opportunity

— Proposed in 2016, approved in 2018

— Plan to launch in 2020, life time>3 yrs

Pl: Shaolin Xiong (IHEP)

X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang 17
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SVOM (Space Variable Object Monitor)

S | e *i
mwm%ww« GRD

400-650 nm, 650-950 1

IHE p 30 keV-5 MeV \ 4

V
| Ecairs. | |

4-250 keV 0.3-0keV
Pls: Jianyan Wei, GPM
National Astronomical 450-900 nm 400-1700 nm

Observatories of China; x' e
Bertrand Cordier, CEA, France GWAC GFTs I I

X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zharig 18



IHEP contribution to SVOM

« |[HEP: GRM led by Shuang-Nan Zhang
« 2013-2018: Engineering model and space qualified model
* Launch Date: ~2021

Location GRBs/yr
- Spectral band Field of View (Dect. Rate)

GRM 30 keV-5 MeV 2 sr 2-5 deg

ECLAIRs 4-250 keV 2 Sr 10 arcmin ~70
MXT 0.3-5 keV B 6.5 30 arcsec ~90%
arcmin
400-650
VT nm 28 % 28 1 arcsec ~80%

650-950 nm arcsec

X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang 19



The Einstein Probe (EP) mission

The first mission that uses Lobster-eye o i AT
. . ] . SR AL 5t H DK 6 = e el

optics to monitor transients in the soft

X-ray band.

Proposed in 2012, selected in the end
of 2017

Launch date: ~2022

Mission Features

* Very wide FoV 1.1 sr (3600 sq. deg.) grasp: ~10,000 deg2.cm?

« Good angular resolution (~5’) and positioning accuracy (<1’)

« Soft X-ray band: 0.5-5 keV

« Sensitivity: >1 order of magnitude higher than current telescoeps
« Autonomous X-ray follow-up (<10 arcsec localisation)

« Fast alert data downlink and fast uplink for ToO (TBC)

Pl: Prof. Weimin Yuan, National Astronomical Observatories of China
X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang
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IHEP contribution to EP

s WXT (Wied fov X-ray Telescope)
« FOV: 3600 sq.deg.(1.1sr)
« 0.5-5keV

s FXT(Follow-up X-ray Telescope)
« FOV: 30
« 0.3-10keV

O 7 414

IHEP (Yong Chen and Fangjun Lu)
X-ray telescope (FXT) in
collaboration with ESA & MPE

X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang



POLAR-2 on China’s Space Station

* Flight on-board China’s
Space Station

* Improvements from POLAR

» Consist of 6400 plastic
scintillator bars, read out In
groups of 64 by SiPM

« Each SiPM array has its own
FEE with one ASIC and

Selected on June 12, 2019

FPGA
* 800x800x200 mm, 80 kg Pls: Xin WU (UniGE)
Shuang-Nan Zhang (IHEP)
UN|VERS|TE 2—, — Institute of High Engrgy Physics
Y DE GENEVE &)) NCBJ %g/ Chinese Academy of Sciences

X-ray Astronomy 2019, Bolognu, wupt. v v, wniwang-Nan Zhang 22



POLAR-2 Performance

+ 4 X POLAR + SiPM: much %,
higher sensitivity g
Z 1200
g 1000_ i S - ..................
* more sensitive than Fermi- g ¢
GBM gravitational wave = 800 ; ; — — —
counter pal’t searchers 600 | | | | e -
400" : : . S I
o detalled p0|arlzatIOn 200 .................. .................. N S—
measurements 30 GRBs per 05010050 500550 500" 850400 450 H0o
y ear ) Enerav (keV)
10_ Pho psphnri"
- emission Synchrotron emission from

 time resolved polarization
measurements for 10 GRBs
per year

- ordered magnetic field

Number of GRBs/year
2]

e launch ~2024, operation for
2 years

40 50 60 70 80

X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang Measured Polatization Deares (%)



eXTP: enhanced X-ray Timing and Polarimetry
--The next international flagship X-ray mission

> BH Singularity
> Neutron or Quark Star?
> Extreme gravity/magnetism/density
e Capabilities
> Spectral, polarization, timing, imaging
> Large eff. Area (~3.8 m2@6 keV)
> High spec. resol.(<180 eV@6 keV)

Payload Configuration Tlmlng res. (Us)

E)pectroscopy Focusing Array 9 telescopes  0.54m*@1keV.

-_arge Area Detector (LAD) 40 modules  3.4m>@8keV 10

EI;-FA::)O larimetry Focusing Array 4 telescopes 380cm*@3keV 2hl

BE)\vide Field Monitor WFM) 6 cameras 3.2 Sr (FOV) 10

Pl. Shuang-Nan Zhang (IHEP); Europe: Marco Feroci (INAF, Rome)
X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang 24




White papers on eXTP

Five refereed papers have been accepted for

publication in a special issue of SCIENCE B RattmiSrel nlaiettooy G re e
CHINA Physics, Mechanics & Astronomy . SCIENCE CHINA

« S.-N. Zhang, A. Santangelo, M. Feroci, Y.P. PhYSlCS, Mechamcs
Xu, et al., The enhanced X-ray Timing and ,.;.& AStrono ome 2.
Polarlmetry mission - eXTP &

« A. L. Watts, W.F. Yu, J. Poutanen, S. Zhang, | 55 e
et al., Dense matter with eXTP e

* A. De Rosa, P. Uttley, L.J. Gou, Y. Liu, et al.,

Accretion in Strong Field Gravity with
exXTP

« A. Santangelo, S. Zane, H. Feng, R.X. Xu,
et al., Physics and Astrophysics of Strong
Magnetic Field systems with eXTP i

eJ J Min't Zand, B EnriCO, JL. QU, XD. [
Li, et al., Observatory science with eXTP @ somncecumarress | Q) Springer | geekmeaee

X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang



Spectral-Timing Mapping EOS with eXTP

Neutron or Quark Star?

3.0 T T T T T
R -
251 -7 Detailed simulations
carried out to evaluate
2.0t fitting procedure and
2 - accuracies (Lo et al.
2 L5k 2013, AplJ).
S ! -
= Dbl
1.0k Few % accuracy needs
~106 photons: 3-4m?2
05k~ area crucial.
0.0 L . . | . Multiple same-source
8 10 12 14 16 cross-checks.

Radius (km)

USING ONLY KNOWN SOURCES, EXTP’S PULSE PROFILE MODELLING
MEASUREMENTS WILL MAP THE M-R RELATION AND HENCE THE EOS.

X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang



Spectral-Timing for strong field gravity

General Relativity predicts pI s e

orbital and epicyclic frequent ’ exTpP:

at each radius ° 10x the signal to
3.OMM” és / nOISE

2.0} " 4

s ISFA> 1keV. i B I

3 *M48 kev “é 200 400 600 800 1000 1200 1400
ZOMM g .

O:O: « Strong gravity dynamical

ool 8-16 kev frequencies just detected in current
06 (RXTE) data

oszMMM; « eXTP diagnoses strong field gravity
"M 20 30 0 uo by very precisely by:

Time (M) Radius (M)

— timing of the flux variations
— time resolved spectroscopy
at very high signal to noise

* Uses known phenomena
X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang

Wellons et al. 2013

Orbiting inhomogeneities make
frequencies observable

27



Spectral-Polarimetry for BH spin

L2 1 Ls v Ll 1 v L) | v

GRS1915+10%

Polarization degree (%)

 Exposure 5 ks

« Capable of detecting time-
dependent X-ray polarization

J g

2 4 6 8 10 12 14
Energy (keV)

To be complemented by simultaneous SFA+LAD with Continuum
Fitting & Fe-line BH spin measurement

X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang

28



ing

-Polarimetry for Frame Dragg

iming

T

A spinning black hole distorts space and time

29

influenced by the spin of the black hole
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Movies: high inclination (i=700)

& R =20R,, a=0.98 & R =20R,, a=0.98
O g O g
° °
> o >
Ee € & o
@ @ : &
° °
| |
o
N
|
20 -20 -10 0 10 20

www.youtube.com/watch ?v=ieZYYfCaplg&feature =youtu.be Ingram et al (2015)
X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang 30




Phase folding

X-ray Counts

Time

Po& ¥y Po& ¥
SFA & LAD - precise phasing

X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang
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Phase folding: LAD+SFA+PFA

- Angle

0

Y, (degrees)
-5

-10

1 |
0.2 0.4 0.6

QPO phase (cycles)

* 32.768ks exposure

0.8

0.1

0.06

-~ Degree

0.2

0.4

1 '
0.6 0.8

QPO phase (cycles)

* <py>=8%, 0,,=1.4%, <P,>=-4 degrees, 0, =4 degrees
* Flux = 1 photon cm?s™" assuming absorbed power-law with =2 and N, =1x10%*cm™

* 40 LAD modules, 2 GPD units

X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang




eXTP observatory science

= EXTREME-THROUGHPUT WITH SFA & LAD
= VVERY WIDE ANGLE MONITORING WITH WFM

. . Galactic gimultaneous i
- Accretion physics S states L WEM [
« Magnetospheric physics .~ wﬁ.-...-ﬂsobservatlons
« Thermonuclear bursts | - J,/”‘ 2N

* Magnetars

« Gamma ray bursts
* Tidal disruptions

« Cataclysmic variables ) therm'on'u'cle'arb%
- Terrestrial y-ray flashes "| | superbazgi |
* Flare stars | | - Cyclotron lines

mm ‘mmuw-w : ' hwm

lm

T L)

Energy (keV)

X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang 33



eXTP Scientific requirements

« Simultaneous spectral-timing-polarimetry observation of
the time variable Universe in a wide X-ray energy band

2
=\0imetlocused) S \= 5 sl B sbins, GR effect

Effective area > 3 m2 (collimated)

Broadband spectrum, multi-

Energy range 0.5-30 keV wavelength variability, GR effect
Energy resolution < 180eV@6 keV  Broad iron line measurement
Time resolution/accuracy <10us / 2us Sub-millisecond variability
Polarimetry MDP ~1.6% Magnetic field, emission

Eff. Area for polarimetry > 380cm2@3keV ~ Mechanism, emission geometry
Wide field monitoring FoV = 3 Sr

Throughput >90% @10Crab  Bright sources

X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang 34



eXTP Mission overview

Parameter Value

Orbit 550 km, inclination 0°
Pointing 3-axis stabilized, < 0.01°(30)
Launch LM7 + upper stage, @Wenchang

Launch mass 4500 kg
Telemetry 3.2 Tb/day (X-band or Ka-band)

BeiDou Navigation Satellite System;
Burst alert VHF transmitter (SVOM); Tracking
and Data Relay Satellite System

Ground _ .
Stations Sanya (China), Malindi (Italy)
Mission 5 years (goal 8 years)
duration y g y

Launch date ~ 2027

X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang
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eXTP payload accommodation

Sunshade .
Sp'def 13 focusing

Focusmgand tube |
.ﬁ Electronic deflector te escopes

%

Focusing mirror module

Contamination shield

—

%

Focal plane camera

SDD camera (9) GPD (4)

—— Coded Mask

304,00
260,00

wncoming light

oded mask

Collimator

Silicon Drift
Detectors =

pen | AD modules (40)

Support Structure
Back End with Detector Tray

Electronics

Shadow patte on
the detector plane

WFM cameras (6) 36
X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang
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eXTP Scientific Payload:
SFA — Spectroscopy Focusing Array

Sunshade
Spider

Large collecting area achieved by multiple 7 ronsng e x0

‘/‘/ Electronic deflector

optics with short focal length. é
9 grazing incidence Wolter-I optics with @g
5.25m F.L., 40 shells/module

Non-imaging, 1" (HPD), 3' (W90), 12' FoV ="

19-cell SDD array: multi-pixel to enable I
background subtraction — e

Energy range: 0.5-10 keV

Energy resolution: < 180 eV @ 6keV
Time resolution: 10us

Absolute timing accuracy: 2us

Dead time: < 5% @ 1Crab

Sensitivity: 4.1x10-15 erg/cm?2/s (30, 10ks)
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eXTP Scientific Payload:
SFA — Spectroscopy Focusing Array

« Large collecting area achieved by multiple
optics with short focal length.

« 9 grazing incidence Wolter-| optics with . — T T
5.25m F.L., 40 shells/module wor| | =
« Non-imaging, 1" (HPD), 3' (W90), 12' FoV o |\ Ry il
- 19-cell SDD array: multi-pixel to enable i | |~ g
background subtraction Bl Ar? \/54°°°'“ i e
 Energy range: 0.5-10 keV £ o I// ;V’}\ Lot
- Energy resolution: < 180 eV @ 6keV Pall NN
- Time resolution: 10us wd NN
« Absolute timing accuracy: 2us o] ;L‘\_ """""""""""" :\\\\k\ n
« Deadtime: <5% @ 1Crab LI T N VO o s

« Sensitivity: 4.1x10-15 erg/cm2/s (3a, 10ks)
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eXTP Scientific Payload: LAD — Large Area Detector

BN EXS L REE T E T
Polarimetry Focusing Array, PFA*4

Spectral and timing observation KB
40 modules on 2 deployable panels s e
Collimated, large area SDD detector
Energy range: 2-30 keV (goal 50KeV)  wierasmonerwees e
Energy resolution: < 240eV @ 6keV

Field of View: 1°(FWHM)
Time resolution: 10us
Absolute time accuracy: 2us S
Dead time: < 0.5% @ 1Crab module
Background: < 3mCrab

Total effective area: 3.4m?* @ 8keV

Thermal/optical

MCP collimator filter 39



eXTP Scientific Payload: LAD — Large Area Detector

« Spectral and timing observation
* 40 modules on 2 deployable panels

36,000

+ Collimated, large area SDD detector e TN\ T
* Energy resolution: <240eV @ 6keV  £iii /. B W B B
« Field of View: 1°(FWHM) oo O £ L N B R
» Time resolution: 10ps Gl ] VY] doanasier ||
« Absolute time accuracy: 2us - 1gggg __________ . ---------

« Deadtime: <0.5% @ 1Crab EEEE:f;fff:ff:. TR

- Background: < 3mCrab o T s a e

Energy(keV)

« Total effective area: 3.4m? @ 8keV
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eXTP Scientific Payload:
PFA — Polarimetry Focusing Array

Sunshade

Large collecting area achieved by T essing and e x4

multiple optics with short focal length. //Edf

Contamination shield

/

4 grazing incidence Wolter-| optics with Q%
5.25m F.L., 40 shells/module

Focusing mirror module

Imaging, resolution < 30"(HPD, goal

15")
.

Field of view: 8’ , el oo e
Gas Pixel Detector (GPD): photo- /

electron tracking

Energy range: 2-8 keV |
Energy resolution: < 1.8 keV @ 6keV w &:Tm
Time resolution: 500ps i

Absolute timing accuracy: 2us . o
MDP: < 1.6% (106s, TmCrab)

Hl <— Ceramic spacer

<— GEM foil
< GEM support

SIC chip

<—— Readout board

Designed by the
INFN-Pisa group
(Bellazzini et al.)

GPD prototype
(Tsinghua)
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eXTP Scientific Payload:
PFA — Polarimetry Focusing Array

1000

 Large collecting area achieved by N =
multiple optics with short focal length. - // \\ o)
* 4 grazing incidence Wolter-l optics with ¢ ™ [\
5.25m F.L., 40 shells/module Ry 2
- < 500 380cm*@3keV
- Imaging, resolution < 30"(HPD, goal sl N
15") % 3ool /I \ 5
. Field of view: 8" wf /NN
; . 100 // \\\
» Gas Pixel Detector (GPD): photo- A e e

electron tracking
« Energy range: 2-8 keV
* Energy resolution: < 1.8 keV @ 6keV
* Time resolution: 500us

« Absolute timing accuracy: 2us
« MDP: <1.6% (108s, TmCrab)

x

=N
(=

I
<
—T T T T T T T

Modulation Factor (%)

20

Energy (keV)
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eXTP Scientific Payload: WFM — Wide Field Monitor

IRIRNE XS R AEE TR
Polarimetry Focusing Array, PFA*4

« 3 units (6 cameras) AR B

* 2D Imaging, 5’ (FWHM) resolution S
* Location accuracy: = 1’

. . . rfalsanse AETE M XSy R AR TR T
o F I eld Of VI eW. 2 3 . 2 S r (at 20 % Wide Field Monitor, WFM*3 Sﬁ;ztroiopic Focusing%rray, SFA*9

response)
« Energy range: 2-50 keV
* Energy res.: < 300eV @ 6keV
« Time resolution: 10us
« Absolute time accuracy: 2us ‘
« Peak sensitivity (50): 1Crab (1s), colimer '

SmCrab (50ks) o ©

~__— Coded Mask

__ Beryllium filter

Detector Tray
& Support Structure
BackEnd — JASE \‘". > with Detector Tray

Electronics

e Camera module
SDD: 2x384 anodes, pitch = 169um
X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang
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eXTP Scientific Payload: WFM — Wide Field Monitor

* 3 units (6 cameras)
« 2D Imaging, 5' (FWHM) resolution
« Location accuracy: < 1’ : snon

RXTE ASM

» Field of view: =2 3.2 Sr (at 20%
response)

 Energy range: 2-50 keV

 Energy res.: < 300eV @ 6keV

 Time resolution: 10us

» Absolute time accuracy: 2us

» Peak sensitivity (50): 1Crab (1s),
SmCrab (50ks) WFM field of View. (Background map

courtesy of T. Mihara, RIKEN, JAXA,
and the MAXI team)

‘4/ *
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Preliminary schedule of eXTP

* Phase A+ : March-Dec. 2018 ~

— Key technology/components
development

* Phase B: Jan.2019-Dec. 2021

— Preliminary definition

— SRR (June 2020)

— PDR
. Phase C (CDR): Jan. 2022 — Dec. 2023 =
* Phase D (FM): Jan 2024 — Mar. 2026
 Phase E1: Apr. 2026— Aug. 2027

— Launch

X-ray Astronomy 2019, Bologna, Sept. 9-13, Shuang-Nan Zhang
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Summary

* Insight-HXMT launched in 2017 & working for XRBs in 1-250
keV, 0.2-3 MeV for GRBs, lots data public on hxmt.org

« GECAM, SVOM, EP, POLAR-2 & eXTP to be launched in
2020, 2021, 2023, 2024 & ~2027.

« eXTP will offer for the first time the most complete diagnostics
of compact sources with excellent spectral, timing and
polarimetry sensitivity in a single mission.

 Instrument configuration and system level studies have
showed that eXTP is technically feasible.

e The eXTP Phase B has been started in China and some
European countries, aiming for launch in late 2027.

« ~50% eXTP payload from Europe + possible ESA MoO.

Thank you for your attention!
zhangsn@ihep.ac.cn
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