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WF T A % BB R4 . TDE R R4 a] LA >k
X I AR B O B R T R A AR R
W TDEFAF R AE R T, AMTA T ReRe i E E 2«2
Z 0y 75 A LE R B 2R X — AR R AR
v 8. 3 TDENLM, 34 ] LUR 52 Ko 2 2 VA 1) J5 22 bR
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T 3k 56 3 A0 R R A A RT AR B AL T AR RS BT I
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Figure 1 [Illustration of light paths of focusing imaging for a point-
like source by a lobster-eye MPO optics (the pores of commonly used
plates have a size of the order of 20 um).
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Figure 2 (a) A demonstration prototype of a lobster-eye MPO mirror
assembly (developed at X-ray Imaging Lab, NAOC); (b) an X-ray
image formed on its focal plane for a point-like source showing the
characteristic cruciform PSF of the lobster-eye optics (credit: XIL,
NAOC).
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Figure 3 Design of one module of the wide-field X-ray telescope
(WXT), consisting mainly of an optical baffle, MPO plates and focal
plane detectors (credit: XIL, NAOC).
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Figure 4 Illustration of the field-of-views of WXT modules and FXT.
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Figure 5 Preliminary design of the follow-up X-ray telescope FXT.
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Figure 6 A possible configuration of the EP payload, with twelve
WXT modules and the FXT telescope at the centre (credit: MicroSAT).
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Figure 7 Simulated effective area curves of WXT for the central focal
spot and plus the cruciform arms. The MPO arrays are coated with
iridium. The focal plane detectors are back-illuminated CMOSs (layer
thickness of 20 pm and the surface is coated with 200 nm-thick
aluminum).
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Figure 8 Grasp of EP/WXT (effective area times field of view) and
comparison with the current and future missions with focusing X-ray
optics.
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Figure 9 Profile of the simulated point-spread-function of WXT of
the central spot on the focal plane. The PSF is ~5' (FWHM).
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Figure 10 Simulated X-ray sky image of 400 squ.deg. observed by
WXT with an accumulated exposure of 10 ks (based on the ROSAT All-
sky Survey catalogue).

SRR 1) RE 1 1 2.

FETA AR ZR AR, 7] UE T WX TR 55
PR TRI RS . %o TR XS 2 s YR BRI R AR i
2 MLE12. 7E1000 s () P, AT ERIN R B 9 1
H~1x10"" erg s em™ (0.5-4 keV), 5~0.3 mCrab (J§
HFaekfasioh-2, W RARWHZEER

E — Total
B —Xra
107 ¥
< — Particles
e ., T
S 107
£
o
L
0107
o
>
[o]
()
107
1075 i I B A I T i il
107 1 10 10°

Energy (keV)

B 11 S WXTIEYIS 1T R RS RS = i AR R g
W, BLHE N SR R R HIOCERS 24 4 S R 22 TR R 5T R AR JER
(CMOSHRIM a5 2 XU K 7 )

Figure 11 Simulated background on the detector of WXT in orbit,
including the incident diffuse X-ray emission and background generated

by charged particles in space (see Figure 7 caption for the specification
of the CMOS detectors).
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with typical spectral shape (power-law photon index of —2 and -3,
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3x10” cm™). The shaded area indicates the typical sensitivity of the
ROSAT All-sky Survey.
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Figure 13 Illustration of the survey mode of EP in orbit as a series of
(currently three) pointed observations for ~20 min exposure each. EP

can cover the entire night sky (anti-solar direction) in three consecutive
orbits (credit: MicroSAT).
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the sky for one-day operation (credit: MicroSAT).
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Einstein Probe: Exploring the ever-changing X-ray Universe

YUAN WeiMin"*', ZHANG Chen'?, CHEN Yong’, SUN ShengLi‘, ZHANG YongHe’,
CUI Wei®, LING ZhiXing'”, HUANG MaoHai'”, ZHAO DongHua', WANG WenXin',
QIU YuLei', LIU Zhu', PAN HaiWu', CAI HongBo', DENG JinSong', JIA ZhenQing',
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' Key Laboratory of Space Astronomy and Technology, National Astronomical Observatories, Chinese Academy of Sciences,
Beijing 100012, China;
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The Einstein Probe is a small mission dedicated to time-domain astronomy to monitor the sky in the soft X-ray band
(0.5-4 keV). It will carry out systematic survey and characterisation of high-energy transients at unprecedented
sensitivity, spatial resolution, Grasp and monitoring cadence. Its wide-field imaging capability, as provided by an X-ray
monitor with a field of view of 3600 square degrees, is enabled by using established technology of micro-pore lobster-eye
focusing optics. Complementary to this wide-field instrument is a follow-up X-ray telescope with a large effective area
and a narrow field of view. It is also capable of real time triggering and downlink of transient alerts on the fly, in order to
activate multi-wavelength follow-up observations by other astronomical facilities worldwide. Its scientific goals are
concerned with discovering new or rare types of transients, particularly tidal disruption events, supernova shock
breakouts, high-redshift gamma-ray bursts and, particularly, electromagnetic sources associated with gravitational wave
events. The mission is planned for launch around end of 2022, with a lifetime of three years and five years as a goal.

X-ray: space science, X-ray: time-domain astronomy, space science mission: Einstein Probe
PACS: 47.27., 47.27.Eq, 47.27 Nz, 47.40.Ki, 47.85.Gj
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