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Synchrotron emission: ¥~ 7 B b A&

- Rotation-powered neutron stars (e.g. Crab pulsar)

- Pulsar wind nebulae (e.g. Crab nebula)

- Jets in active galactic nuclei (e.g. Mkn 501, 1E1959+65)

- Gamma-ray bursts

Compton scattering: &L (A¥ 7 F>)

- Accretion disk around black holes (e.g. Cygnus X-1)
Propagation in strong magnetic field: 815

- Highly magnetized neutron stars (e.g. Hercules X-1, Magnetars)

Crab Cygnus X-1 ;

direction  direction
of of electric
radiation  field vector

I Synchrotron emission
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SRR R (20245E 751 F)

&R AR
Crab (pulsar-wind nebula) => 515®3C (Awaki+ MNRAS Letter 2025)
Cyg X-1 (black-hole X-ray binary) A

CRAB On-source Off-source

Time 50 ks 17 ks

Events 56k events 6.2k events '
CYG X-1 On-source Off-source

Time 69 ks 48 ks

Events 62k events 16k events




714 Fh—7 (Preliminary)

Ephraim Gau et al. 2025
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714 b A —7 (Preliminary)

Ephraim Gau et al. 2025
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CrabT R ILF¥F—ZARZ fFJIL, /SILR

Mozsi Kiss et al. 2025
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Minimum Detectable Polarization (MDP)

4.29 \/ Rpg + forRs MDP99
pRs\ (1= for) forT Crab (phase averaged): ~9%
Modulation factor ~ 0.43 Cyg X-1 (hard state): 8%

Aoyagi et al. 2024 14
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Crab
Awaki+, MNRAS Letter, 540, L34—L40 (2025)

XL-Calibur measurements of polarized hard X-ray emission from the Crab

Radio (VLA) - red
Optical (HST) - green
Soft X-ray (Chandra) - blue
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https://academic.oup.com/mnrasl/article/540/1/L34/8087350

Crab: Modulation Curve (Polarization)

Awaki+2025

On-source pointing PD., = (24.7 + 2.8)%
Off-source pointing

PA., = (129.8 + 3.3)
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Crab: pulse phase Awaki+2025
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Crab: energy dependence Awaki+2025
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7 — X /\Fd (HEASARC@NASA/GSFC)

29 NASA | GSFC | Sciences and Exploration
NASA H EASARC About | Sitemap | Help Desk | Archive Your Data
High Energy Astrophysics Science Archive Research Center _ Q

HEASARC v Observatories v Archive v Calibration v Software v Web Tools v Help & Support -

S % = Archive Quick Search
NASA's designated multi-mission astronomy archive for cosmic astronomy datasets for

observations in the extreme ultraviolet (EUV), X-ray, and gamma-ray wave bands, as well tables, positions, times, ...

as for cosmic microwave background (CMB) datasets. Query the HEASARC database, Example queries.

LAMBDA is a multi-mission NASA center of expertise for cosmic microwave background
(CMB) radiation research; it provides CMB researchers with archive data from cosmology
missions, software tools, and links to other sites of interest.

Active Guest Observer
Facilities/Science Centers

AstroSat [ H BurstCube ]

Swift 7 [ TESS ]

CALET ][ Chandra @ J

XL-Calibur [ XMM-Newton ]

IXPE I [ MAXI l

XRISM

NICER l I

l
[
| Fermi @ || integrat |
l
l
[

PUEO ]

| XL-Calibur l XMM-Newtopg HEASARC Picture of the Week 1 Astronomy Picture of the Day 2
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7 — X\ (HEASARC@NASA/GSFC)

(¢cls il Search HEASARC website

NA National Aeronautics and Space Administration [Advanced Search]
N Goddard Space Flight Center HEASARC Quick Links
Sciences and Exploration —Quick Links——

HEASARC Home XLCALIBUR Home Archive Analysis Calibration

About XLCALIBUR What's New Related Sites Gallery Students/Teachers/Public

XL-CALIBUR

XL-Calibur is a collaboration amongst scientists from the United States, Japan and Sweden, led by Principal Investigator

Henric Krawczynski from Washington University in St. Louis. The mission is a balloon-borne second-generation (X-ray 08 Aug 2025

focusing) Compton polarimeter operational in the energy range ~15-80 keV. Astrophysical sources for observation include The XL-Calibur archive opens at the
pulsar/wind nebula systems such as the Crab and X-ray binary systems like Cygnus X-1. X-rays are focused using the HEASARC for the initial data release.

Latest News

spare mirror from the Hitomi mission. Sources are acquired and tracked by the NASA-developed Wallops Arc Second The HEASARC currently holds event
Pointer (WASP). For mitigating in-flight backgrounds, a fully active anticoincidence shield is employed, developed at the and spectra data, with calibration data
KTH Royal Institute of Technology in Sweden. The instrument is flown on Long Duration Balloon (LDB) flights launched slated to be released in a future

from the Esrange Space Center (Sweden) or McMurdo (Antarctica) as part of NASA's Scientific Ballooning program. update.
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