
PROPRIETARY INFORMATION: Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal.

Advanced X-ray Imaging Satellite (AXIS)
High-resolution X-ray imaging for the 2030s
Further, Wider, Faster

FACT SHEET

Astro 2020 asks...
Why X-rays?

PI: Christopher Reynolds (UMD)
DPI: Erin Kara (MIT)

AXIS answers the big questions posed by the Astro2020 Decadal Survey
AXIS Deep
Extragalactic
Survey

Pillar 1: "What seeds supermassive black holes and 
how do they grow?"
AXIS determines the origin of massive black holes
X-rays identify clean census of black holes in distant JWST galaxies
AXIS' PSF and large area enable imaging of distant, faint sources

Pillar 2: "How do gas, metals, and dust flow into, 
through, and out of galaxies?"
AXIS shows how supernovae and AGN transform galaxies
X-rays uniquely probe the million-degree gas that drives gas flows
High contrast imaging separates diffuse gas and bright sources

AXIS is the Probe for the entire astronomical community AXIS is a huge leap forward

AXIS matches expanding horizons of
the panchromatic facilities of the 2030s

The AXIS team embeds IDEA from the outset

The AXIS Science Pillars

Pillar 3: “What powers the diversity of explosive phe-
nomena across the electromagnetic spectrum?”
AXIS discovers explosive transients both near and distant
X-rays uniquely encode information on transient progenitors
AXIS enables transient alerts, TDAMM surveys and fast followup

The Extragalactic Surveys will find >20,000 AGN over cosmic time, 
>50x more than the Chandra Deep Field.

The Galactic Plane Survey will discover >1M new sources in crowded fields, 
10x deeper and 5x wider than current best X-ray surveys.

AXIS offers >68 Ms over 5 years to General Observers for 
investigations beyond what we can even imagine in 2023

AXIS sensitivity and spatial & spectral resolution impacts broad 
range of astrophysics, from photoevaporation of exoplanet 
atmospheres to X-ray reionization of the high-z Universe

AXIS team values diversity, and embeds principals of inclusion, equity and access:
 Diverse team along multiple axes (gender, ethnicity, institution type and location)
 Early Career Researchers in leadership roles, paired with senior mentors for support
 Team guided by strong Code of Conduct, Statement of Values and DEIA training
 The AXIS Seminar Series engages the community and promotes early career speakers

X-rays peer into the central engine of JWST, LIGO, and LISA sources.
AXIS is the only X-ray mission that can match their horizons.

AXIS has 70x the survey grasp (FoV x area) at 1.6” than Chandra
enabling surveys that probe further, wider, and faster

AXIS vs Chandra
 5-10x larger effective area
 6x better FoV-ave PSF

...AXIS answers
Why AXIS?

AXIS' Transient Alert Monitor alerts the community in 10 minutes, and rapid response 
allows for a powerful GO Target of Opportunity program that adresses TDAMM charge 
by Astro2020

AXIS vs Swift
 Same fast ToO Response Time
 60x better sensitivity

AXIS vs XMM-Newton
 4x larger area below 2 keV
 10x better PSF

AXIS vs NuSTAR
 Superior area below 8 keV
 40x better PSF
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M-dwarf flares (Lx > 1029 erg s-1 in 1 ks)

Black hole X-ray binaries (Lx > 1031 erg s-1 in 4 ks)

SN remnants (Sx > 1028 erg s-1 deg-2 in 10 ks)

Binary white dwarfs (Lx > 1030 erg s-1 in 10 ks)

Massive black holes (Lx > 1043 erg s-1 in 1 Ms)

Galaxy clusters (Sx > 1040 erg s-1 deg-2 in 100 ks)

Neutron-star mergers (Lx > 1030 erg s-1 in 10 ks)
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FPA: Focal Plane Array
FEE: Front End Electronics
IRU: Inertial Reference Unit
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Star Trackers (2)
/ IRU Bench

Small pixel, large-format, 
low-noise, high-speed 
X-ray CCDs

• MIT/LL CCID-100 devices
• Operated at -90°C
• Vacuum enclosure and warm 

filter prevents contamination
• Transient Alert Module finds 

new sources real-time

Orbit-avg Power (MEV)
Instrument: 939 W
Spacecraft: 970 W
Observatory: 1908 W

Data Rate (MEV) 
Observatory: 12.6 Gb/day
Key Instrument Modes 
Target, ToO

Orbit Constraints
Low-Earth Orbit
Inclination = 5 deg
Insertion at 670 km
Operate 610-670 km

Observatory Modes
Target: 0.5-5ks exposures of fixed 450 arcmin2 
fields; slew to new target upon SAA passage or 
Earth occlusion. Transmit while observing
ToO: 0.5-5ks exposure of target <2 hr after SOC 
receives alert.  Transmit in <12 hr of alert

Concept: LEO free flyer, Class C 
Single Instrument: High 

resolution 9 m focal length 
X-ray imager (0.3-10 keV)

Spacecraft: Leverages Class 
B LEOStar-3 bus (JPSS-2, 
Landsat 8 & 9, ICESat-2) from 
Northrop-Grumman

High-heritage spacecraft from an experienced vendor (Northrop Grumman)

Mission Overview

Experienced Team and Strong Partners

AXIS Cost $K (Fy23$)

Schedule

High-Speed AXIS X-ray Camera Module

Advanced X-ray Imaging Satellite (AXIS)

Mass (MEV)
Instrument: 1617 kg
Spacecraft (dry): 1843 kg
Observatory (wet): 3961 kg
Observatory (dry): 3460 kg

• 14,368 0.8mm segments
• Iridium-coated
• Packed into 264 modules
• Controlled to 22±0.25°C
• STOP analysis : 1.2 arcsec 

HPD (on-axis) CBE exceeds 
requirements

High-resolution, lightweight, silicon-segment-
based grazing incidence X-ray optic.

Next Generation AXIS X-ray Mirror Assembly (XMA)

CCD Imaging Area
CCD Frame Store

MCRC ASIC

Aluminum
Frame Store
CoverFoV: 71 mm

27 arcmin
Thermal Connection
to -90˚C Cold Finger

Camera Module Detector Electronics
AXIS Mirror Assy Production Mgr
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2025
F A J A O DJ M M J S NS NO D

2026
F A J A O DJ M M J S N

2027
F A J A O DJ M M J S N

2028
F A J A O DJ M M J S N

2029
F A J A O DJ M M J S N

2030
F A J A O DJ M M J S N

2031
F A J A O DJ M M J S N

2032
F A J A O DJ M M J S N

2033 2034
to

2036F A J A O DJ M M J S N

2037
F A J AJ M M J

Phase A - 12 Mo. DS - 6 Mo. Phase B - 19.5 Mo. Phase C - 42 Mo. Phase D - 14 Mo.         Phase E - Baseline 60 Mo. >>>

KDP-A 10/1 Site Visit

KDP-B 4/2 KDP-C 11/18 KDP-D 5/14 KDP-E 6/9

ATP 4/2

SRR 9/28 PDR 9/17 CDR 10/20

SIR 4/29

PER 6/24 Launch 6/23

PLAR 7/23FRR/LRR 5/13

F

KDP-F 7/23
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