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The Exercises at the HAP Workshop 2014 
 

Mar 11, 2014                                                        HAP Workshop Berlin 

 

Ulli Schwanke, Louise Oakes (HU Berlin) 

Gernot Maier, Moritz Hütten, Rolf Bühler, 

Markus Ackermann (DESY, Zeuthen) 
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Overview: What we want (you) to do 
 
1) Today (Mar 11) 

• Calculation of annihilation rates 

• Inspection of supersymmetric models and annihilation 
spectra 

• Responsible: Ulli Schwanke, Louise Oakes 

2) Wednesday (Mar 12) 

• Calculation of astrophysical factors (analytically and using 
existing tools) 

• Calculation of  fluxes 

• Responsible: Gernot Maier, Moritz Hütten 

3) Thursday (Mar 13) 

• Calculation of event statistics, background rates 

• Statistical tests 

• Responsible: Rolf Bühler, Markus Ackermann 

 
Note: The exercises of each day will use the same toy model and 

the same (not yet existing) detector 
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Toy Model 

 
• A sphere of constant dark matter density (=150 GeV cm-3) at 

the distance of the galactic center (D=8.5 kpc) with radius 
r=0.2 kpc 

• Annihilation cross-section for thermally produced DM    
(<v>=3 10-26 cm3/s) 

r=0.2 kpc 

3 10-26 cm3/s 
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The Detector: CTA 
 
• The Cherenkov Telescope 

Array (CTA) is a future 
ground-based gamma-ray 
observatory 

• Detection of photons with 
energies >30 GeV using 
arrays of Cherenkov 
Telescopes (>50 telescopes) 

• Cherenkov telescopes 
detect the Cherenkov 
emission of electromagnetic 
and hadronic (background!) 
showers developing in the 
atmosphere 

• Will use response files 
(effective area, angular 
resolution, background 
rates) from a Monte Carlo 
simulation – details later 
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The Exercises at the HAP Workshop 2014 
- Tuesday 

 

Mar 11, 2014                                                        HAP Workshop Berlin 

 

Ulli Schwanke, 

Louise Oakes (HU Berlin) 
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Overview: What we want (you) to do 
 
1) Today (Mar 11) 

• Calculation of annihilation rates 

• Inspection of supersymmetric models and annihilation 
spectra 

• Responsible: Ulli Schwanke, Louise Oakes 

2) Wednesday (Mar 12) 

• Calculation of astrophysical factors (analytically and using 
existing tools) 

• Calculation of  fluxes 

• Responsible: Gernot Maier, Moritz Hütten 

3) Thursday (Mar 13) 

• Calculation of event statistics, background rates 

• Statistical tests 

• Responsible: Rolf Bühler, Markus Ackermann 

 
Note: The exercises of each day will use the same toy model and 

the same (not yet existing) detector 
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Task 1 - Answers 
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Task 1 - Answers 
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Task 1 - Answers 
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Task 2 - Benchmark Models 
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Task 2 - Benchmark Models 
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Task 2 - Benchmark Models 
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Photon Spectra 
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Photon Spectra 

M=237.4 GeV >1 GeV >10 GeV >100 GeV 

#photons 32 2.9 1.1 

Mean E  10.4 GeV 84.7 GeV 194 GeV 
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Task 2 – Overplotting dN/dx 
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Photon Spectra 

M=237.4 GeV >1 GeV >10 GeV >100 GeV 

#photons 32 2.9 1.1 

Mean E  10.4 GeV 84.7 GeV 194 GeV 

M=500.0 GeV >1 GeV >10 GeV >100 GeV 

#photons 37 6.6 0.2 

Mean E  7.9 GeV 29.9 GeV 145 GeV 
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Photon Spectra 

M=500.0 GeV >1 GeV >10 GeV >100 GeV 

#photons 37 6.6 0.2 

Mean E  7.9 GeV 29.9 GeV 145 GeV 

M=237.4 GeV >1 GeV >10 GeV >100 GeV 

#photons 32 2.9 1.1 

Mean E  10.4 GeV 84.7 GeV 194 GeV 

M=237.4 GeV >1 GeV >10 GeV >100 GeV 

#photons 23 3.0 0.02 

Mean E  5.7 GeV 22.9 GeV 121 GeV 
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Scan (923 models) 
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Scan 
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The End 

That‘s it. 


