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Would like to measure..

CTA can measure the Crab nebula's (energy dependent) extension, 
spectrum at ~100 TeV and maybe variability 

0.03°

Radio
Optical
X-rays

Electrons emitting synchrotron at uv to X-rays emit IC ~0.1-1TeV 
→ expected size ~0.02°
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Analysis setup

Simulate using:

● DESY prod 2 Aar array 2a

● Energy range 0.1-1 TeV, 

● Offset 1°& ROI of 8°

● 10 hours of observation at 
20° zenith (Crab at b=+22°)

● Spatial templates: point, 
gauss, disk, ellipse

● Spectrum power law from 
Aharonian et al. 2006

4   LST
25 MST
34 SST
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Expected performance

50h 5σ

In 10 hours ~1 Crab should be detectable at ~100 TeV. An extension of 
~0.02 should be detectable (within statistics)

Sensitivity

Plots from Gernot
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Result – Point source

Recovers simulated spectral values, spectral points also in good 
agreement. Detection out to ~75 TeV

Counts map

≈4σ

Fit 56s / Spectrum 212s
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Result – Gauss

Width is recovered. Errors very small → Within statistic CTA will resolve 
the Crab, main challenge to get systematics down

Gauss σ=0.02° Disk radius=0.02°

σ
fit
= 0.0204 +/- 0.0003 σ

fit
=0.020 +/- 0.001σ

fit
= 0.0204 +/- 0.0003

≈3.5σ ≈5σ

Fit 576s / Spectrum 283s Fit 636s / Spectrum 206s

636
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Two things I could not get to work..

GModelSpatialEllipticalDisk fit did not converge (killed after 2 hours), 
with many warnings:

Log parabola spectral model pushes Prefactor to zero (after disabling 
minimum of 0.1, why?)
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Conclusions

Results

● Within statistics CTA will detect the extension of the Crab with a 
resolution down to <0.001° within statistics, systematics will be the 
limiting factor

● The Crab spectrum will be extended to ~100 TeV

Wishlist

● Origin of EllipticalDisk and LogParabola fail likely originate in the 
integrator and requires fixing

● Fit energy dependent morphology not yet implemented, general 
implementation if possible?


