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Motivation

> High-level analysis framework for different instruments (starting from event lists)
> Fitting models over a broader energy range
> Combine events from instruments to gain more significant information

> Well-documented, growing software package (leader J. Knoedlseder)

Crab Nebula spectrum
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Example: Fermi Analysis in ctools

> Small dataset to start with (1 year Crab Nebula)

> Compare to published spectrum (8 month of data)
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Example: Fermi Analysis in ctools

> Small dataset to start with (1 year Crab Nebula)

> Compare to published spectrum (8 month of data)
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Example: Fermi Analysis in ctools

> Small dataset to start with (1 year Crab Nebula)

> Compare to published spectrum (8 month of data)
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Example: H.E.S.S. Analysis in ctools

> Analysis of one H.E.S.S. run (nr. 23544 with model++)

> Still: Simple background model only accounting for acceptance
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Example: H.E.S.S. Analysis in ctools

> Analysis of one H.E.S.S. run (nr. 23544 with model++)

> Still: Simple background model only accounting for acceptance
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Crab nebula spectrum, Fermi and H.E.S.S. combined

> Use one model over five decades in energy, data: 1 year Fermi, 30 min H.E.S.S.
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Crab nebula spectrum, Fermi and H.E.S.S. combined

> Use one model over five decades in energy, data: 1 year Fermi, 30 min H.E.S.S.
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Status of H.E.S.S. analysis in ctools

Achieved:
> Convert H.E.S.S. event lists in ctools format
> Convert IRFs in ctools format

> Fit of H.E.S.S. spectra in ctools (Fermi like background estimation)

Open issues:
> Perform detailed cross-checks with larger data sets
> Implement H.E.S.S. like background maker

> Allow more complex spectral models

= Curved power law with cutoff

= Physically motivated models (e.g. inverse Compton or 1°)
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Reflected regions background maker

> Implement H.E.S.S. bg-makers

> Use proper acceptance model

|Oo6 \ SAOlmage ds9

File Edit View Frame Bin Zoom Scale Color Region WCS Analysis Help
File crab_evt_list_onerun.fits[EVENTS]

Object Crab Nebula

Value 0

FKS o 84,31331 8 2211633

Physical X 84263.297 Y 22117.734

Image X 537.000 Y 529.000

Frame 1 Zoom 2.000 Angle 0.000

file edit view | frame bin zoom scale color region wCs help

+ | tofit  zoom1/8 =zoom1l/4 zoom1l/2 | zooml | zoom2 zoom4 zoom 8

0.0055 0.017 0.039 0.083 0.17 0.35 0.7 1.4 2.8
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Reflected regions background maker

OO
> Implement H.E.S.S. bg-makers i ——l sA0twage ded ,
File Edit View Frame Bin Zoom Scale Color Region WCS Analysis Help
File crab_evt_list_onerun.fits[EVENTS]
> Use proper acceptance model Object Crab Nebula
Value 0
FKS o 84,31331 8 2211633
Physical X 84263.297 Y 22117.734
Image X 537.000 Y 529.000
Frame 1 Zoom 2.000 Angle 0.000

file edit view | frame bin zoom scale color region wCs help

+ | tofit  zoom1/8 =zoom1l/4 zoom1l/2 | zooml | zoom2 zoom4 zoom 8
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Project management and bug tracking — Redmine

e 00 Feature #541: Tools for reflected - background method spectra - ctools - CTA IRAP Project Gateway \

m &™ htps @ cta-redmine.irap.omp.eu/issues/541 C |gReader, Ji

Home My page Projects Help Logged in as aschulz My account Sign out
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Added by Christoph Deil 6 months ago. Updated 6 months ago.
Issues A Sprints
Backlogs Status: New Start date: 10/10/2012 00-06-00

Priority: Normal Due date: HESS sprint 1
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Introduction
Wiki

We should implement tools to fill and fit spectra, i.e. counts and exposure in energy bins, using the reflected-background (and other)

methods.
Code status

This requires some gammalib additions first (see issues #535, #536, #540).
Links
. Heidelberg HESS methods /tools

iles

In the Heidelberg HESS software there are two tools:

Repository
1. The hap tool fills the Spectrum, running an in-memory chain of a BgMaker and a SpectrumMaker (and others that are not so important
Hudson for the discussion here).
2. The FitSpectrum tool fits models to the Spectrum

Settings Spectrum basically contains a few 1-dimensional ROOT histograms for bins in log(energy) with 24 bins/decade: n_on, n_off, acceptance_on,

acceptance_off, gamma_exposure_on (see #540)
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> Gammalib available on hitp://gammalib.sourceforqge.net

> (Ctools available on hitp://cta.irap.omp.eu/ctools/

> Number of developers increasing

ctools

cherenkov telescope array

- Working high-level analysis framework (also for HESS Il)

—> Framework allows to combine data from several instruments

- |CRC abstract submitted and accepted (for the CTA consortium)
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