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IACHEC Observing Campaign 3C 273
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IACHEC Observing Campaign 3C 273

6 total epochs included
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IACHEC Observing Campaign 3C 273

Automated Analysis Pipelines
• Jupyter notebooks which run the end to end spectra and light 

curve extractions, fit the spectra and plot confidence contours 
and light curves 

• NICER and NuSTAR analysis using heasoft and standard 
analysis tools (I.e., nicerl2, nicerl3-spect, nupipeline) 

• Swift using online XRT reduction pipeline called by python API 
• Chandra using CIAO and standard reduction procedures from 

analysis threads 
• XMM using SAS and standard reduction procedures from 

analysis threads implemented by personal scripts
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Analysis choices
Remillard et al. 2022

NICER is non-imaging must rely on blank sky or 
background models 


for background subtraction
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Analysis choices

• As mentioned yesterday XMM now implementing corrections 
based on NuSTAR 

• Previously performed both correction and non-correction fits 
• Now moving to correction only fits using fluxcorr and 

caladjustment 
• Merging both NICER observations and both Swift observations 

when there is more than 1 obsID 
• Not using simultaneous windows 

• My philosophy has been to analyze data as a typical user would 
as I think these results are most useful to community



8

IACHEC Observing Campaign 3C 273

• Would be great for each observatory to assign a lead to look 
over these analysis scripts/decisions to ensure they follow  best 
practices. I am happy to share these analysis scripts for review. 
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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 and 3-7 keV energy ranges 
• 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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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

26.75 ks
45.9 ks

64.5/62.7 ks

34.7 ks
6.7/11.7 ks

26.9 ks
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Preliminary Results 1-5 keV
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Preliminary Results 1-5 keV
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Preliminary Results 3-7 keV



15

Preliminary Results 3-7 keV
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Second Observation
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Second Observation
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Third observation
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Third observation
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Fourth observation
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Fourth Observation
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Fifth and Sixth observations

• Issue with XMM in the fifth observation, could use help diagnosing issue  
• Also issue with Swift in 6th observation, will work with Swift team to 

resolve
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IACHEC Online 

Made by Felix
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• Website will include spectra and light 
curves reduced by each observatory team 
(currently my scripts) 

• Python notebooks that fit the spectra 
• Models used will also be included 
• Notebooks can be used to choose energy 

ranges and produce contour plots 
• Currently any energy ranges can be used 

so these notebooks can also easily be used 
for concordance studies with minor 
tweaking

IACHEC Online 
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• Plan to eventually include analysis scripts through Python notebooks, 
which will download the observations and reduce them, fit the spectra, 
and plot contours. 

• HEASARC agreed to host the products. Have all relevant spectra and 
light curve files to host, will work towards this goal this summer.

IACHEC Online 
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• Goal is to publish results of these 6 3C 273 observations and advertise 
the online calibration platform  

• Analyze 2 additional observing campaigns in 2024 and 2025 
• Add new observatories (e.g., IXPE, XRISM)  
• Have been in contact with IXPE team have a lead for that analysis 

notebook 
• Any other missions that have taken part in the observing campaigns and 

want to join please let me know! 
• Expand to other calibration targets?

Looking Forward
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• NICER has taken part in 6 (7 with NuSTAR) calibration observing 
campaigns of 3C 273 

• Automated the analysis of these is observations, results still consistent 
with Madsen et al. (2017) 

• Have been working with HEASARC to create a webpage to host the 
IACHEC cross-calibration campaign results. Hoping to start adding data 
there this summer. 

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

Summary


