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The SAGs of the SIG

“The SAG activity aims to produce one or more reports at the end of
its term that will be delivered to the Astrophysics Division Director.”
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BBX SAG Hi-Rex SAG Lynx 2030 SAG



X-Ray Timing SAG

NASA/CXC/MSFC/M.Weisskopf et al.



BBX SAG

Identify the scientific opportunities that require coverage beyond the
typical [0.2,10] keV capabilities of focusing soft X-ray facilities.

BBX SAG Chairs

1. Detect sources of the obscured e Institution
population of XRB (20-30 keV); Chien-Ting Chen USRAMSFG

2. Study physics in extreme
environments (>100 keV);

3. Resolve faint extended emission
in sites of particle acceleration
(e.g., AGN jets).

Kristin Madsen GSFC

Daniel Stern JPL
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. Exoplanet habitability and host stars;

Hi-ReX SAG

Identify the scientific opportunities enabled by ultra-high angular
resolution X-ray imaging across broad scientific categories.

Hi-ReX SAG Chairs

Name Institution

Star formation and evolution;

Kimberly Weaver NASA Goddard Space Flight Center

. Galactic and extragalactic Herman Marhall MIT Kauli Institute

astrophysics; Merk Schattenburg MIT Kt Ingitute
Black holes; Breanna Binder Gal Poly Pomona
Fundamental physics;

Cosmology




Lynx 2030 SAG

To revisit the Lynx Science portfolio and design model
in the context of the current Astronomy landscape.
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Steven Ehlert MSFC

Fabio Pacucci SAO
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SAGs Timeline

-

October 2025: January 2026: July 31, 2026:
SAGs begins  Working Groups Final report to
operating Assembled NASA PhysCOS

and APD



Lynx2030 SAG: Website

About Lynx 2030 SAG

Lynx 2030 SAG Will Build
On the Work of the Lynx
Concept Study Report

The Lynx concept study report is an excellent baseline for what the
flagship X-ray mission submitted to the 2030 Decadal Survey may look
like.

The primary goal of this Science Analysis Group is to revisit the Lynx science
portfolio and reference design model in the context of the current astronomy

landscape.

Subscribe to the Lynx 2030 SAG Email List ©

For the first time, astronomers have combined data from NASA’s Chandra X-ray Observatory and James Webb
Space Telescope to study the well-known supernova remnant Cassiopeia A (Cas A). This work has helped
explain an unusual structure in the debris from the destroyed star called the "Green Monster,” first
discovered in Webb data in April 2023, The area of the Green Monster is outlined in the inset image. This

ysite image contains X-rays from Chandra (blue), infrared data from Webb (red, green, blue), and optical
data from Hubble (red and white). The outer parts of the image also include infrared data from NASA's Spitzer
Space Telescope (red, green, and blue)
Image and text credit: X-ray: NASA/Chandra X-ray Center (CXC)/Smithsonian Astrophysical Observatory
(SAQ); Optical: NASA/European Space Agency (ESA)/Space Telescope Science Institute (STScl); Infrared (IR):
NASA/ESA/Canadian Space Agency (CSA)/STScl/Milisavljevic et al., NASA/Jet Propulsion Laboratory
(JPL)/Caltech; Image processing: NASA/CXC/SAO/J). Schmidt and K. Arcand




Lynx 2030 SAG



New Observatories

XRISM

IXPE

JWST



Lynx2030 Working Groups

ANGULAR NEW
RESOLUTION CAPABILITIES
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ANGULAR RESOLUTION WG

Lynx Design Requirement: 0.5"

N

Deep Field AGN X-ray Binaries

Athena, 4 Msec Lynx, 4 Msec
) ‘lower-;

Qalaxy
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What Science can we unlock with a higher angular resolution?



Dual AGN Phase

lllustration by Melissa Weiss/CfA




Dual AGN

SDSS J1126+2IR4
29 counts. 0.5-8 keV
1.89 kpe

41001 ‘

S 4098 4
>

0
10961

1094 4
0.5"

-

1070 1072 1074 1076

Foord+ 2020  sky x

Chandra:
< 50 dual AGN have been X-ray detected

Most of them are at z< 0.1, in the very
local Universe

1078

Lynx:

Spatial resolution 0.5”: at maximum
angular distance (z = 1.6), Lynx can
resolve dual AGN separated by 3 kpc!
Detect dual AGNuptoz~ 5
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New Science for the 2030s
and Beyond



nature astronomy
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Redshift
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The Black Hole Luminarium
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#1: The Epoch of Reionization

JWST's Little Red Dots
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CEERS 14448 NGDEEP 4321 PRIMER-COS 10539
z=4.75 z=8.92 z=7.48

» . -
CEERS 20320 JADES 9186 PRIMER-UDS 17818
=527 z=4.99 z=6.40

. » »

NASA press release, January 2025, Kocevski+



X-ray Weakness of the LRDs

Maiolino+ 2024
Yue+ 2024
Ananna+ 2024




The X-ray Emission of the LRDs
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See also;
Lambrides+ 2024;

] King 2024, Lupi+ 2024;
Pacucci & Narayan, 2024 Madau & Haardt, 2024



#2: The Local Universe

Wandering Massive Black Holes
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Local Wandering Massive Black Holes

Lbox = 600 ckpc/h .z = 2.950
R i

Astrid Simulation; Ni+ 2022; Bird+ 2022; Di Matteo+ 2023



Local Wandering Massive Black Holes

46:100

0:19:00.0 18:59.5 09.0

085

080 075 1:0607.006.5

06.0

A05 9:31:400 395 390

385 380

375 370

12226:04.0 035

Mezcua+ 2019; Reines+ 2020

)

055

300 1 z=0.050
ID 25 log[M./Mo]=10.07
250 P
48:24:200
. ‘ :
100
05.0 9

z=0.078

% 10g[M./Mo]=10.41

135 9:03:130 125

z=0.091
log[M./Mx]=10.81

%

485

z=0.141
log[M./M5]=11.14

12:53:06.0 055

Barrows & Comerford, 2025

J144640.79+602944.0
21768

-

¥

10.0 kpc

J142330.00-031253.4
20728

14.9 kpc

J115058.67+350705.8
14358

17.1 kpc

J142426.30+075312.5
20776

z=0.093
log[M./M5]=10.25

2=0.070
10g[M./Mo}=10.58

z=0.143
log[M./M]=10.93

z=0.278
log[M./M]=11.34

J104118.85+263810.4
11381

17.5 kpc

J115732.11+435713.1
14698

13.4 kpc

J095224.21+412155.5
9204

J160631.49+073905.0
24805

.

42.8 kpc

z=0.077
log[M./My]=10.36

z=0.084
log[M./My]=10.65

z=0.102
log[M./Mo]=11.07

z=0.251
log[M./M]=11.39

J115319.37+011301.7
14479

J125923.47+295900.0
17316

J133324.02+532139.7
18748

J145512.92+334200.4
22150

39.7 kpc




Wandering MBHs Can Be Detected!
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Credit: ESA

Weller+ 2022
Seepaul+ 2022
Pacucci+ 2023
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NO ASTROPHYSICAL BLACK HOLES HERE
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B Future X-ray Telescopes
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