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OUTLINE

● Our catalog (data and models)

● Results
• Homogeneous sample          source population studies

• Model          simulations
✗ Spectra

✗ Periodic variability

✗ Aperiodic variability

● Tools (home-made and standard)            



CTA simulation & analysis

Catalog

● (1,2,3) home-made tools: quick, simplified, compliant with standard tools (e.g. FTOOLS)
● Choose the path (I/O compatible) 
● Results are compatible with CTOOLS

.xml



CTA simulation & analysis

.xml



Data 
& 

Models!

http://www.iasf-milano.inaf.it/~giuliani/astrisim/gsed/ 
Southern Galactic Sources (58: PWN, UNID, SNR, BINARIES)

Our catalog



LS 5039

+ source map Paper (state of the art)



Usage: source populations Homogeneous sample! 



HR=
F (10−100TeV )
F (1−10TeV )

All sources

Usage: source populations

HardSoft

Extrapolation of models



All Binaries
SNR

PWN UNID
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     AstriSim 
   (source1,source2, ...)       

IRF

LV3: evt

Simulation: AstriSim (IDL)

Simulation: events

Source FITS file
(model) 

     ATSPEC CTOOLS

(.xml)

(l,b,duration)

With contribution from A. Burtovoi



 Detection significance computed with Li & Ma, 1983

Spectral extraction: ATSPEC
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Spectral extraction

Python routine, pointlike sources 

IRF + .evt + l, b, Emin, Emax, Nch                  flux spectrum in ASCII               
         



RESULTS  (AstriSim & ATSPEC)

✔ Spectra
✔ Periodic Variability
✔ Aperiodic Variability



Crab pulsar
PL: Γ=3.57

(Γ=3.56 ±0.04)
Crab nebula
Log parabola
Γ1=2.48 , Γ2=0.24

(Γ1=2.45±0.02)

(Γ2= 0.26 ±0.015)

Crab nebula + 
pulsar

Spectra CTA South

Red: simulated spectrum
Blue: fit (gnuplot, python,...)



Crab pulsar + nebula, CTA South

Periodic variability

(FTOOLS)













Simulated spectrum, PL    Gaussian:
I

0
=4.2 x 10-12 ph/s cm2 @ 1 TeV    GC=14038±47(14000)

Γ= 2.0    GW=543±52 (500)
6h similation (CTA South, 0.1-100 TeV)
Constant + Gaussian flare x5
R<0.20

Aperiodic variability
(lcurve)



(HESS, Aharonian+2005)
Cutoff-PL
I

0
=4.2 x 10-12 ph/s cm2 @ 1 TeV

Γ= 2.9
Ec=1.4 TeV

(HESS, Aharonian+2007)
Bright outburst (x50) ~7Crab

We simulated the flaring activity with the low-luminosity continuum

1 min bins

BL Lac PKS 2155-304 



6h simulation
CTA South
Bkg ph (18325): 0.1-100 TeV
Source ph (2121): 0.1-5 TeV
R<0.20

3 min bin





Gamma Ray Binaries
http://www.iasf-milano.inaf.it/~giuliani/astrisim/gsed/binaries.html - 67 h

(9 SST)



Summary

● Catalog (data and models, 58 Galactic Southern sources)
http://www.iasf-milano.inaf.it/~giuliani/astrisim/gsed/ 

   Gamma-Ray Binary catalog (data and models, 6 sources)
http://www.iasf-milano.inaf.it/~giuliani/astrisim/gsed/binaries.html

● Results
• Source population studies
• Simulations

✗ Spectra
✗ Periodic variability
✗ Aperiodic variability

● Tools (homemade - on line if needed, and standard)



Thank you !
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