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Counting events - Signal & Background

R. Wagner
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Counting events - Signal & Background

Primary particle (1 TeV)

Top of atmosphere

~8kmas.l.

First interaction with nuclei of
atmosphere at about 20 km height

Cherenkov light emission | =029

under characteristic angle 8

Camera (cleaned event)

~20m

Cherenkov Telescope

Commichau2007



Max-Planck-Institut fiir Physik
(Werner-Heisenberg-Institut) 2/13

(YT

Why are IRFs important?

> Cherenkov telescops are
background dominated

60
50 = background estimate
40
3 » resolution of instrument
- important to judge structures
10 N

= need to know PSF

» want to our map in physical

0 qunatities

= need to know exposure
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Counting events - Signal & Background
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Likelihood approach

» approach used by Chandra (Sherpa), Fermi-LAT (glike) and proposed for
CTA (ctools)

» radial symmetry is assumed (1D)

Fit to data
(On-map)
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Rotation for PSF

Reconstr.
irection

Rotation for Exposure
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PSF + Exposure vs. On - Crab WS
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Comparison Std. Analysis with Exposure
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Comparison Std. Analysis with Exposure
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Summary

> Instrument response function are crucial
» MC based approach allows IRFs in 2D

» methods expands analysis opportunities in ~y-ray astronomy

Thank you for your attention!
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Poisson likelihood

What to fit?
InL = an In (6;5) — 29” > In(ng;!)

with measured counts 7 in bin (2, j) and expected value of ;.

Likelihood ratio test
TS =-2 (hlL() —In Ll)

~ X2 distributed (Wilk's theorem)

following idea from Fermi-LAT/EGRET: Mattox et al. ApJ 1996 461 396M
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