Tenth International
Fermi Symposium

oth-15th October 2022

easyFermi: a graphical interface for
performing Fermi-LAT data analyses

Raniere de Menezes*

NIVERSITA

)| TORINO

e.m.menezes@gmail.com



A graphical interface for Fermipy

Basic Fermi-LAT analyses:

Data selection
Rol fit with Fermitools
Binned likelihood

easyFermi! computes:

Flux and spec. shape
Light curves

SED

Extension
Relocalization

TS map

More complex analyses must be
done with Fermipy? or Fermitools?

(e.g.: stacking, pulsars, unbinned).
1. https: //github.com /ranieremenezes /easyFermi

2. https:

fermipy.readthedocs.io/en/latest

3. https:

github.com /fermi-lat /Fermitools-conda /wiki

Menu Credits
Config. file:
® Standard
Catalog: RA, Dec (9):

4FGL  ~

Target cataloged? Emin: Emax (MeV):
Yes v 100, 300000

Custom

Advanced configurations:

Free source radius:
o Defaut
Customized
Change model:

Delete sources:

Freeze shape targ.

V' Find extra sources in the ROI:
4.00 < | Minimum significance

0.50 || Minimum separation (°)
Output format:

V| Diagnostic plots pdf -

easyFermi

Spacecraft file:

Dir. of photon files:

Science:

Light curve:

V| SED:

10 |2 N°of energy bins

Extension:

Relocalize
V| TS map:

Dir. of diff. emission:

Use external ltcube:

Log:

2.00 |2| Photonindex  Output directory:

v Remove target

0%

Start:
04/08/2008 15:43:36

Stop:
14/10/2008 15:43:00

y

‘s erml

Gamma-ray
Space Telescope


https://github.com/ranieremenezes/easyFermi
https://fermipy.readthedocs.io/en/latest/
https://github.com/fermi-lat/Fermitools-conda/wiki

The main window

Menu Credits

S python Config. file:

. . e Standard
>>> lmport eaSYFerm] Catalog: RA, Dec (9): Spacecraft file: Dir. of diff. emission: Start:
4FGL ~ 04/08/2008 15:43:36

\ Target cataloged? Emin: Emax (MeV): Dir. of photon files: ‘ Use external ltcube: Stop:

Yes v 100, 300000 14/10/2008 15:43:00

easyFermi = 0]

Custom

Standard mode depends on
m]n energy O 1 O 5 or > 1 Gev Advanced configurations: Science: Log:
. U.l, U. .

Free source radius:

Light curve: »
. . ® Defaut
e RolsizeisLxL, where Customized /
L= 150, 12° or 10°. RN v/ SED:

. _ o ° ° 10 2| Neof energy bins : (%)
° Zenlth 90 ! 100 or 105 Delete sources: Extension: @)3 Gmt/
e evclass =128, evtype = 3
° — L/Z Freeze shape targ. ‘ Gamma-ray
free_sources V| Find extra sources in the ROI: Space Telescope
® P8R3_SOURCE_V3 4.00 +| Minimum significance Relocalize \
1 N - V| TS map:
e 8 bins per energy decade 050 ) Minimum separation S o, [
V' Diagnostic plots dfp ' . Go!
. P v' Remove target
Standard mode is recommended %

for point-source analysis.



Advanced configurations

easyFermi is full of tooltips.

You can easily change the
spectral model of the target.

The user can change R,
and can freeze the spectral
shape of the sources in the Rol.

easyFermi looks for non-cataloged

sources in the Rol.

Behind the scenes, easyFermi is
running Fermipy.

Menu Credits

Config. file:
e Standard
Catalog: RA, Dec (%): Spacecraft file:
4FGL  ~ 238.929, 11.1901 ecraft/spacecraft.fits

Target cataloged?
1000, 500000

Custon1 Is your target listed in the catalog selected above?
| |

Science:

Advanced configurations:

/ Free source radius: Light curve:
Defaut
@ Customized
3 Radius () SED:

Cr=p
PLEC
V| Only norm. 13
Delete sources! Freeze Gal. Extension:
Freeze Iso.
Freeze shape targ
| Find extra sources in t Ol:
6.00 +| Minimum significance Relocalize
0.50 %/ Minimum separation (°) VTS map:
> 4 | Output formiat: 2.00
V| Diagnostic piots pdf =

Emin: Emax (MeV): Dir. of photon files:
Jl/teste/PG1553/data

easyFermi

| Dir. of diff. emission:

4| N of energy bins

~| Photon index

-

v Remove target

0%

ants/Background_Models

Use external ltcube:

Log:

Start:
04/08/2008 15:43:36

Stop:
14/10/2009 15:43:00

/

‘@ ermi

\

Output directory:
este/PG1553
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Space Telescope

Go!
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Tutorials on Youtube and GitHub

3 YouTube

\ easyFermi

\ 23 inscritos

INiCIO VIDEOS PLAYLISTS CANAIS SOBRE

Envios P Reproduzir todos

easyFermi | Goodness of fit
and advanced configurations

Introduction to easyFermi |
Learn how to analyze Fermi-...

114 visualizagdes « ha 4 meses 329 visualizagdes « ha 6 meses

https: //www.youtube.com/channel /UCeLCfEoWasUKky6CPNN_opQ

GitHub

¥ main ~ ¥ 1branch © 0tags Go to file Add file ~

& ranieremenezes Improving the aspect ratio of SED plots

B code Improving the aspect ratio of SED plots
[@ LICENSE Initial commit

[ README.md

iii

42816ec 7 days ago ) 49 commits

7 days ago
8 months ago

Update README.md last month

README.md Va

easyFermi

The easiest way to analyze Fermi-LAT data.

Requirements and installation

easyFermi relies on Python 3, Fermitools and Fermipy.

We recommend the user to install Miniconda 3 or Anaconda 3 before proceeding.

https: //github.com /ranieremenezes/easyFermi 5



Useful tips

easyFermi allows the user to
load the state of the GUI: you
can restart exactly from where
you stopped.

GUI state is saved in the file

“GUI_status.npy” in the output
directory.

The data products can be
updated on the fly.

easyFermi automatically plots

the results in pdf or png formats.

m Credits___

Open Tutorial
Load GUI state

Target cataloged?

Yes v

Custom

Advanced configurations:

V' Change model:
PLEC v

‘ 

Delete sources:

V' Find extra sources in the ROI:
6.00 <! Minimum significance

0.50 |+| Minimyst separation {2
Output format:
pdf

V' Diagnostic piots

RA, Dec (9):
238.929, 11.1901
Enmins Emax (MeV):
1000, 500000

Free source radius:

® Customized

Freeze Iso
Freeze shape {arg.

easyFermi - 0O

Spacecraft file: | Dir. of diff. emission: | start:

ecraft/spacecraft.fits i 04/08/2008 15:43:36

.. || 2nts/Background_Models

Dir. of photon files:
Uljteste/PG1553/data

Use external ltcube: Stop:
14/10/2009 15:43:00

/

‘s ermi

iénce: Log:

Light curve:

v SED:
15 || Nof energy bins

Extension:

Gamma-ray
Space Telescope
Relocalize \
V| TS map:
2.00 |2 Photonindex/ Output directory:
- este/PG1553| | ... Go!

v Remove target
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Data products PG1553+113
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Everything is saved in
fits and npy files as:

- SourceName_ sed.fits

- SourceName_sed.npy
- SourceName__lightcurve.fits

- Results. fits (and .npy)

- Target_results.txt
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