
NoN-thermal SNR WG

Non-Thermal SNR WG:
Contact: lorenzo.natalucci@inaf.it, craig.b.markwardt@nasa.gov,

Current Projects: 
• Crab multi-mission (X-ray to gamma-ray)
• G21.5 2nd calibration paper 
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• Analysis of historical data plus data from currently 
operational missions. Follow-on of the Kirsch+05 paper

• Using multi-mission data across nearly simultaneous 
periods. Currently 18 epochs  spanning 2005-2020.

• Emphasis on the hard band? (>10 keV)
• Data/results from many instruments on board
• Broad band spectral fitting: 
 - powerlaw for E<100 keV, 
 - bknpow (Ebr ~100 keV)  & grbm for E>100 keV

Crab project summary

IACHEC Meeting, 20-24 April 2026, Seeblick Pelham



The current dataset 
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The current dataset 

?

2005-2020

The hard X-ray spectrum obtained from the Crab Nebula 
observations performed at epoch G. Data are fitted with a broken 
PL model and a systematic error of 1% is added to each bin.
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Energy bands vs instruments 
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Crab – recap

Most recent updates
• Contacts list reviewed 
• NuSTAR updated spectra
• Paper instrument sections improved (Nustar), but others need to be either 

revised (e.g. INTEGRAL) or written
• INTEGRAL dataset being updated by J.Rodi

Decisions 
• Proposal to add Nicer, RXTE/HEXTE and XRISM
• Take (almost)regular telecons to discuss the progress
• Create a single repository for all available data
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What’s needed? 
• Update the current dataset
INTEGRAL: ISGRI (OSA-11 cal), SPI(TBD), Swift/BAT (more epochs)   
New data for HEXTE, NICER, XRISM?
Confirm data availability for Epochs O (2017) &  P (2020):
 SPI, NuSTAR, CZTI, HXMT
• Setup a common repository for data & responses (Wiki, owncloud,…) 

• Manuscript sections 
Section 2, instrument calibration description:  BAT, PCA, CZTI, Insight-HXMT
Section 4, data selection and analysis: all instruments
Section 5, include final plots and tables
• Follow-on with a few telecons to ease progress along next year
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BACKUP   SLIDES



• Spectrum is not a simple power-law (need to update cross-cal after 2010’s 
paper)
• Goal: Define the curved spectrum as an IACHEC standard
• Coordinator: Yugo Motogami 
• Cont(r)acts

Chandra = Nick Durham
XMM = Ivan Valtchanov
NuSTAR = Kristin Madsen
Hitomi = Masahiro Tsujimoto
Integral = James  Rodi
Swift = Jamie Kennea / Andy Beardmore
XRISM = Yoshiaki Kanemaru
EP = Juan Zhang
NinjaSat = Amira Aoyama

G21.5-0.9



Crab broadband spectrum

• Broadband spectrum up to Mev-Gev:

Recent summary in Dirson & Horns (2023) 

• Craig’s model to support observations in the 0.1-100 keV (including soft X-ray): 
      see Craig’s report at IACHEC ’24 
https://iachec.org/wp-content/presentations/2024/NICER-IACHEC-Crab-RefModel-2024.pptx

Dirson & Horns (2023)
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NoN-thermal SNR WG
Update of the Crab multi-epoch project

Wilson-Hodge+10
IACHEC Meeting, 12-16 May 2025, Osaka Bay



PCA
PIN
Nustar
Astrosat/CZTI
SPI
ISGRI (OSA10.2)
BAT

T&S value

Flux history 25-80 keV

= NuSTAR cal. update

To be updated
(NuSTAR, INTEGRAL…) 
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PCA
XIS
PIN
NuSTAR
Astrosat/CZTI
SPI
ISGRI
BAT

Spectral slope (𝝘, E<Ebreak) 

T&S value

= calibration update

Data 2006-2016

To be updated
(NuSTAR, INTEGRAL…) 
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Current contact list

• NuSTAR: K.Madsen
• INTEGRAL: E.Jourdain, L.Natalucci
• Suzaku: Y. Terada (HXD), Y. Kanemaru (XIS)
• HXMT (all instruments): Xiaobo Li
• RXTE (PCA), Swift (BAT): C. Markwardt  (also NICER)
• RXTE (HEXTE), R. Rotschild
• Astrosat: D. Bhattacharya (TBC)
• XMM-Newton: F. Fuerst
• Fermi/GBM: C. Wilson-Hodge
• Ninjasat: Amira Aoyama
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