
NoN-thermal SNR WG

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

Presentations: 
• James Rodi (Crab: Integral & Comptel spectra)  
• Craig Markwardt (Instrument comparison by Flux «transfer») 
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Crab broadband spectrum

• Broadband spectrum up to Mev-Gev:

Summary by Dirson & Horns (2023). Dirson & Horns (2023)



INTEGRAL Crab Spectrum
• But this is IACHEC so in terms of cross-calibration

• INTEGRAL/ISGRI and SPI diverge ~>350 keV ❌

• GRBM fit with:

•  Γ=-1.99 Ec = 535 keV

• SPI:Γ = -2.32 

• ISGRI:Γ = -2.58

• PICsIT:Γ = -2.44

• No agreement between slopes 🙁

Presented by: James Rodi



Crab Spectrum
• SPI spectrum (Jourdain & Roque 2020) vs ISGRI vs PICsIT single vs COMPTEL 

(van der Meulen 1998; Knodlseder 2022)

• ISGRI spectrum decreases to       
 COMPTEL

• PICsIT overlaps with COMPTEL
• ~1.7 below SPI at ~1 MeV

• MeV behavior is unclear
• So how to modify calibration not       

    obvious
 🤔

Presented by: James Rodi
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PCA and Sky Monitors for Crab Flux Transfer 
Craig Markwardt (NASA/GSFC)

GSFC

Working Groups
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• X-ray Instruments with ”Absolute” calibration for bright sources may 
not be frequent

• Desire to transfer a flux standard to a different date
• Use sky monitors as a relative transfer standard

Motivation
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Sky Monitors Combined

Crab-Normalized?

ASM

BAT

GBM

Clear Break
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• NuSTAR Stray Light: 2013-present
• RXTE PCA: 1996-2012
• Swift BAT: 2005-2018
• Femi GBM: 2008-present
• Relative errors ~1%

Long Term Flux Transfer



9

• Use GBM to “extend” PCA flux solution to the NuSTAR
epoch: ~4% difference between two solutions

Example Application: PCA+GBM



• 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
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Updated 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), NICER: C. Markwardt
• RXTE (HEXTE), R. Rotschild
• Astrosat: D. Bhattacharya, Mithun S
• XMM-Newton: F. Fuerst
• Fermi/GBM: C. Wilson-Hodge
• Ninjasat: Amira Aoyama
• EP/FXT: Juan Zhang
• XPOSAT: Rwitika Chatterjee

• XRISM: Y. Kanemaru

IACHEC Meeting, 12-16 May 2025, Osaka Bay



The dataset (post-WG) 
2005-2025
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?

S        60573-60587                                                                          ISGRI    SPI                       FXT       NICER  
 T        60727-60734                                                                          ISGRI.   SPI.    NUSTAR           HXMT                   NICER

NICER
NICER

2025
2024
2024
2022

XRISM, XPOSAT, NINJASAT STILL TO BE ADDED

???BAT



Crab – recap since last meeting
Most recent updates
• Contacts list reviewed 
• NuSTAR updated spectra in overleaf
• 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, XRISM and XPOSAT
• Create a single repository for all available data
• Take (almost)regular telecons to discuss the progress
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Remote meeting scheduled May 14th, 3PM CEST 


