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~115 Simultaneous observations of calibration targets (e.g., 
RX J1856-3754, Sco X-1) 
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Hundreds of non-simultaneous observations of non-variable 
calibration targets (e.g., Cas A, 1E 0102.2-7219) 

~quasi-simultaneous observations of science targets

NICER/NuSTAR 350 total observations
NICER/XMM          196 total observations
NICER/Chandra    187 total observations
NICER/Swift          1718 total observations
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• NICER is a non-imaging instrument so no simultaneous 
background is obtained

• Must rely on blank sky backgrounds and/or background
models to subtract background
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Remillard et al. 2022
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NICER background Example 3c 273

Particle BkgSky Bkg
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7 total epochs since launch of NICER
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First NICER observation of 3C 273
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First observation light curves

NICER
XMM pn (SW)

XMM MOS1/2 SW

NuSTAR FMPA/B

Swift-XRT WT

Chandra HETGS

5.9/21.2 ks
65.5 ks

65.5 ks

35 ks

6.7/13.3 ks

26.9 ks
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• Followed Madsen et al. (2017)
• Spectra extracted from each observatory following standard 

procedures (e.g., reprocessing, cleaning)
• Spectra binned to 1 count per bin for use with C-stat
• Spectra fit in 1-5 keV energy range
• Updated HI4PI NH maps give 1.69x1020 cm-2 (HI4PI collab. et al. 2016)
• NH fixed to 1.79x1020 cm-2 using Wilms abundances (Wilms et al. 2000) 

and Verner cross-sections (Verner et al. 1996)
• C-stat used for fitting spectra
• Chi-square/d.o.f. reported by loading in best-fit cstat model and using 

50 cts/bin data

Procedure
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Preliminary Results
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Preliminary Results

More or less consistent with results from Madsen et al. (2017)
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Preliminary NuSTAR+NICER
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• XMM pile-up
• Swift Light curves

Oddities and Questions
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Crab pulsar observing campaign
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Crab pulsar observing campaign
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• Wilson-Hodge et al. (2011) showed a 7% decline in hard X-ray flux
• This can lead to issues with absolute calibration due to flux variations 

over time
• Proposed solution: Use the pulsed emission from the Crab instead

Motivation
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• Simultaneous Crab 
observations

• Fold the data using Jodrell Bank
monthly ephemeris

• Use phase-resolved 
spectroscopy to extract 
spectrum from pulse peak

• Less sensitive to variations in
PWN

NICER+NuSTAR Crab pulse peak
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Preliminary Results
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• NICER has taken part in 6 (7 with NuSTAR) calibration observing 
campaigns of 3C 273

• Analysis of these is observations is ongoing with preliminary results 
consistent with Madsen et al. (2017) so far

• Exploring using the pulsed Crab emission to avoid variability of nebula

• I appreciate any feedback, questions, and/or suggestions!

Summary


