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Overview: What we want (you) to do
!
1) Tuesday (Mar 11) 

• Calculation of annihilation rates 
• Inspection of supersymmetric models and annihilation 

spectra 
• Responsible: Ulli Schwanke, Louise Oakes 

2) Today (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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Today’s Exercises

 all exercises are available on the Indico page 
!

 all necessary files are already stored in the 
HAPworkshop_Day3_clumpy/ folder 

!
There is still a wrong Dark Matter density value for 
the toy model inside the toytarget.txt file and the 
HAPworkshop.toytarget.py script: 

!
   Either find it and correct it or download a newer 
   version of the scripts! 
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Task 0 - Answers

= rho_0
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Task 1a - Answers
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Task 1a - Answers
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Task 1b - Answers

J-factor skymap plot by clumpy (ROOT):
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Task 1b - Answers

Plots with healpy (Python) 
& integrated J-factor:
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Task 1b - Answers

line-of-sight sky map folded 
with detector resolution:
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Task 1b - Answers

clumpy h2 mode result (precision 1.e-3):
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Task 1b - Answers

Precision of the numerical result: 
!
CLUMPY precision e-2 (h5 mode):  J = 7.(1) Msol^2/kpc^5 
CLUMPY precision e-3 (h2 mode):  J = 7.2(4)  Msol^2/kpc^5 
CLUMPY precision e-4 (h2 mode):  J = 7.24(0) Msol^2/kpc^5 
!
Analytic result:    J = 7.2366 Msol^2/kpc^5 
!
Keep in mind that: 
- The constant-density sphere is approximated by an Einasto 

profile (although sufficiently well for the demanded precision) 
- The non-steady density boundary causes numerical problems 
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Task 2 - Answers
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Task 2 - Answers

photons s^-1 cm^-2

E/m

TeV^-1 s^-1 cm^-2

s^-1 cm^-2
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Task 2c - Answers

photons s^-1 cm^-2
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Task 2c - Answers

Phi = 7% crab flux (above 100 GeV)

photons s^-1 cm^-2
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The End

That‘s it.


