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Standard Candles under study   

$"

! Within the IACHEC, a number of activities is focused on standard 
candles. The following ones  are into focus: 

!   White Dwarfs: HZ43, Sirius B, GD153  

!   Clusters of galaxies (comparison of temperature and fluxes): 
HIFLUGCS sample 

!   Isolated NS: RX J1856 

!   thermal Supernova Remnants: Cas-A, N132D, 1E0102 (strong X-ray 
lines)  

!   non-thermal SNRs: G21.5-0.9, Crab (flux & energy dep. of effective 
area) 

! A standard candle is not necessarily a perfectly constant source: if not, 
it should be regularly monitored  
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The historical Standard Candle: 
the Crab 
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! For observations before 2005, a 
reference summary is in the M. 
Kirsch paper:  

! Results seem largely inconsistent 
among different instruments, but 
this is partly due by the use of a 
single power law to fit different 
ranges 

(Kirsch et al, SPIE 2005) 
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Cross-calibrating CCD detectors 
using 1E 0102.2-7219 
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!   Cross-calibrating Chandra/ACIS, XMM-Newton/EPIC, 
Suzaku/XIS and Swift/XRT with the brightest SNR in 
the SMC 

! Model built by XMM-Newton/RGS spectrum 

Ratio of the OVII triplet, OVIII Ly!, NeIX triplet, and NeX Ly! line normalisations, 
as well as a global normalisation factor, when the IACHEC model is applied to the 
E0102 spectra of different missions (Plucinsky et al., SPIE 2012) 
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Cross calibration in the soft X-rays 
using G21.5-0.9 

Scatter plot of absorbed PL fit parameters for soft-band instruments. 
(Tsujimoto et al., A&A 2010) 

! The Crab Nebula is both too bright and extended to be an ideal 
calibration standard in the soft band.  

!  the Pulsar Wind Nebula in G21.5-0.9 is used to cross-calibrate both 
soft and hard band instruments. 
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Hard X-rays: Crab 
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! Most hard X-ray instruments observe the Crab periodically, 
roughly at the same epochs. 

!  Exploiting a dataset of 10 nearly simultaneous observations 
(>2005).  
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Crab vs G21.5 in the hard band 
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!  First results are broadly consistent with Tsujimoto et al. 
(2010) 
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On-going projects, involving 
NuSTAR 
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! Cross-calibration using PKS 2155 (simultaneous 
observations).  

! G21.5 update with added NuSTAR, Chandra and more recent 
data 



NuSTAR and IBIS  

Nearly simultaneous observation of 1E1740.7-2942 
(Natalucci et al., ApJ in press) 
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! Spectrum of the Great Annihilator shows good agreement 
between NuSTAR and IBIS/ISGRI. 
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