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eXTP: enhanced X -ray Timing and Polarimetry

Important Sciences
U Extreme density, gravity, magnetism
U Neutron stars, black holes, etc
Cutting-edge technology
U Spectral, polarization, timing, imaging
U Large eff. Area (~2700 cm?@6 keV)
U High spec. resol.(<180 eV@6 keV)

Payload Eff.area (m? Timingres.® a

Spectroscopyrocusing Array (SFA) 6 telescopes 0.6 m2@1-2 keV

Polarimetry Focusing Array (PFA) 3 telescopes 300 cm@3 keV 10

Consolidated in Phase B



Phase B Progress %@

Supported through  eXT7P Major Background Study profect by CAS.

U 2019.02 The 2nd eXTP Consortium meeting
& Phase B technical kick -off in Beljing.
U 2022.01 Satellite/Chinese payloads conceptual design review.
U 2022.06 Selection for the China Space Science Plan (SPP -3).
Organized by CAS with support of a international review team.

eXTP is highly recommended with perspective adoption around
the end of 2023.

U 2023.03 - eXTP Major Background Study project under evaluation
Technical part successfully completed.

Budget/programmatic part completed.



eXTP Mission Overview

Parameter Value

Orbit
inclination
Pointing
Launch

Launch mass

Telemetry
Mission duration

Launch date

Apogee>100000km, perigee 5000km,
Earth's highly elliptical orbit.
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~4000 kg

1.7 Tb/2 day (Kuband)

5 years (goa8 years)

~ Jan. 2030




Preliminary Design of eXTP Optics
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Collaborative group of X  -ray Focusing Mirror

> |HEP

. General technical unit

. Structural and thermal design, testing and assembly of the mirror shells

. Development of the mandrels and mirror shells
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. Optical design, vibration and thermal testing,

. Development of X -ray baffle, rear spider and electronic deflector



Start the Phase A+ study @KTP
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A Finish STM2 of the Einstein

A The firsteXTRirror shell with 1 mm thickness has been

Probe mission in February. testby XN} 82 |t 5 T H N Ay CSo NUzl NB o
A The development laboratory A TheeXTPmirror shell with 0.2 mm thickness has been test
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A Our first focusing mirror has been

tested by Xray in March.

A Finished the STM1 of the Einstein
Probe mission in October
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) A The DM2 has been finished, which angular resolution is
A Finish the QM of the nn Ay WdzySo .
Einstein Probe missionin A ¢ KS 5ao F¥NBY a[{ KIFa 0SSy
July. A The flight spare of FXT has accepted in

Image Zoom

November, 57n




The Development Laboratory

U 1000n?¥ clean room located at south of Harbin City with

A Diamond turning machine
A Dedicated metrology room & instruments
A Polishing (super polishing & figuring )
A Gold coating chamber
A Electreforming bath
A Mirror separation stand & mandrel storage room
A Mirror inspection & integration
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Layout of the mirror production facilities



Technical Approach

. Manufacture Inspection of >
Optical : : Precision
. of the Mirror the mirror .
Design Integration
shells shells

Raw turning piclioless PreC|_S|on Fine Polishin Au Coating EIecFro Shell release
plating Turning forming




Electroless Plating

U The surface of the mandrel
IS plated electroless with
nickel-phosphorus alloy.

U The thickness is controlled at
~130 ¢ muniformly and
without pitting.

U 15 pre-treatment steps
before the plating

010-1 5& m/ h

Mandrel after the
electroless plating



Precision Turning

U Using natural diamond turning, the surface accuracy is
better than 10nj The roughness is about 5nm RMS after
turning.
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