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What is gLike?

> framework for numerical maximisation
of joint (multi-instrument) likelihood
functions;

>L: one free parameter (g), as many
nuisance parameters as wanted,
profiled over in the maximization
process;

> hosted on GitHub;

> dependency: ROOT;
> bibliography highlights:

→ Fermi-LAT + MAGIC combined DM
searches in dSphs,

→ gloryduck project.

→ structure
Lkl: minimises −2 logL vs g
JointLkl: Combine Lkl objects into a joint likelihood
remaining classes implement a particular L function
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https://github.com/javierrico/gLike
https://root.cern.ch
https://ui.adsabs.harvard.edu/abs/2016JCAP...02..039M/abstract
https://ui.adsabs.harvard.edu/abs/2016JCAP...02..039M/abstract
https://ui.adsabs.harvard.edu/abs/2019ICRC...36..539O/abstract


Example: Simple Poisson Likelihood

> problem: estimate number of signal events g in a dataset with NON counts from
a signal region, NOFF counts from a background control region;

>minimise: L(g ; b, τ |NON,NOFF) = (g+b)NON e−(g+b)

NON!
(τb)NOFF e−(τb)

NOFF!
,

→ τ : expsoure ratio background to signal regions (fixed parameter),
→ b: estimated number of background events (nuisance parameter);

> gLike classes can be called from the ROOT terminal:

root [0] Int_t Non=130, Noff =90;

root [1] Double_t tau=1;

root [2] PoissonLkl* lkl = new PoissonLkl(Non , Noff , tau);

root [3] lkl ->SetErrorDef (4); // 2 sigma error: -2logL falls by 4

root [4] lkl ->ComputeLklVsG ();

Lkl:: ComputeLklVsG (PoissonLkl) Message: Finding minimum of -2logL ...

Lkl:: MinimizeLkl (PoissonLkl) Message: minimizing -2logL

Lkl:: CallMinimization (PoissonLkl) Results: Trial #1,

g: 4.00e+01 +/- 2.97e+01 (4.00e+01 +/- 2.97e+01); b: 9.00e+01 +/- 1.90e+01;

tau: 1.00e+00 +/- 0.00e+00; eff: 1.00e+00 +/- 0.00e+00;

-2logL = 13.0462; iflag = 0 (converged)

Lkl:: ComputeLklVsG (PoissonLkl) Message: computing -2logL in 200 points between

g= -1.93973( -1.93973) , and g=81.9447(81.9447) , this could take a while

.................... Completed 200 points

Lkl:: ComputeLklVsG (PoissonLkl) Message:

g_min = 39.7917 +/- 30.242 (39.7917 +/- 30.242) , -2logLmin = 13.0464
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Application: Dark Matter Seraches

> gLike can create complex likelihood functions from simpler likelihood terms;

> nuisance parameters can selectively affect in the same way an arbitrary number of
these terms.
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Application: Dark Matter Searches

> problem: estimate UL on 〈σv〉 for
annihilating DM using different IACT
observations;

>minimise: a joint Poisson L (a term
per each dataset);

> run jointLklDM executable;
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> jointLklDM configurable via input card:
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https://github.com/javierrico/gLike/wiki/jointLklDM.C
https://github.com/javierrico/gLike/wiki/rc-files-for-jointLklDM.C


Prospects

> gLike will be included in the OSSR collection;

> interoperability with other ESCAPE softwares: unbinned L for IACT
osbervations can read FITS data reduced with gammapy;

> gLike can now simultaneously work with ROOT and FITS data;

> encourage new developers to include classes handling other instruments datasets;

> gLike can be a valuable tool in the ESCAPE DM test science project.
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https://gammapy.org

