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fermi.sonoma.edu/multimedia

Movie available at:
http://fermi.sonoma.edu/multimedia/360degrees2.mp4

https://docs.google.com/file/d/1QXNhmZixgmZq1I-GOmG21l9PveSgv72y/preview




fermi.sonoma.edu/multimedia

Movie available at:
http://fermi.sonoma.edu/multimedia/LAT.mp4

https://docs.google.com/file/d/1qE_9-p5zAvLlTW-O883GaHAQiPva_uWR/preview


Data

Events files
- reconstructed direction
- reconstructed energy
- moment of the detection
- quality parameters

Spacecraft files
- position
- orientation
- 30-second intervals

The photon database 
currently holds 

3,245,299,693 events

All this data is public!
(as well as the analysis software)



NASA/DOE/Fermi LAT Collaboration

Movie available at:
https://svs.gsfc.nasa.gov/vis/a010000/a010400/a010407/index.html

https://docs.google.com/file/d/1dBFVpi0mSaRmS9jAVyxXw8bhWPJ7B7ju/preview


NASA/Goddard Space Flight Center Conceptual Image Lab

Movie available at:
https://www.youtube.com/watch?v=0RExg9Wzp5s

http://www.youtube.com/watch?v=0RExg9Wzp5s


One example: NGC 1275

6450Å
Telescope Palomar 
48-inch Schmidt

1°
(~1.2 Mpc)



100 MeV - 300 GeV
Fermi-LAT

One example: NGC 1275



Fermi Large Area Telescope 
Fourth Source Catalog (4FGL)

8 years 
of data

energy range
50 MeV - 1 TeV

5065 sources



The Fermi-LAT collaboration 2019



The Fermi-LAT collaboration 2019



Some of Fermi’s 
most interesting 
results



Some of Fermi’s 
most interesting 
results
Fermi Bubbles



NASA/DOE/Fermi LAT/D. Finkbeiner et al 2010

Movie available at:
https://www.youtube.com/watch?v=i0eomCnIBUc

https://docs.google.com/file/d/1RMcTO68TQF1CMoeyJizgWxVHkZ-LAEZR/preview


fermi.gsfc.nasa.gov/fermi10/brackets
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Herold & Malyshev 2019
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The shift of the emission to the West 
disfavors models where the Fermi 

Bubbles were created by SgrA*



Some of Fermi’s 
most interesting 
results
The search for Dark Matter



WIMP
m = 65 GeV

WIMP
m = 65 GeV

gamma-ray 
photon

produced
E = 130 GeV

WIMP annihilation



Dark Matter in the
Galactic Center?

Ackermann et al 2017



Weniger 2012

significance reduced in 
more recent studies

Ackermann 2013

global significance

1.5σ

global significance

3.2σ

Dark Matter in the Galactic Center?



Searching for dark matter annihilation
in recently discovered milky way satellites 

with Fermi-LAT

Albert et al. 2016

Dark Matter in 
Dwarf Spheroidal 
Galaxies?



Some of Fermi’s 
most interesting 
results
Neutron stars collision and 
Gravitational Waves





NASA's Goddard Space Flight Center/CI Lab

Movie available at:
https://www.youtube.com/watch?time_continue=13&v=x_Akn8fUBeQ

https://docs.google.com/file/d/1N3D2ODFkJq9TVKAhE536XQRZpIUh2MD7/preview


NASA GSFC & Caltech/MIT/LIGO Lab

Movie available at:
https://www.youtube.com/watch?v=-Yt5EmEgz2w

http://www.youtube.com/watch?v=-Yt5EmEgz2w


LIGO-Virgo Collaboration et al 2017



LIGO-Virgo
Collaboration

et al 2017



LIGO-Virgo
Collaboration

et al 2017



LIGO-Virgo
Collaboration

et al 2017



Some of Fermi’s 
most interesting 
results
Neutrino detection from a 
flaring blazar





NASA/Fermi and Aurore Simonnet, 
Sonoma State University

The IceCube Collaboration  et al 2018



The IceCube Collaboration  et al 2018



Preparing for our 
hands-on activity 
tomorrow



What will we do?

Analyze blazar TXS 0506+056 around the moment of 
neutrino IceCube-170922A detection using Fermi 

Space Telescope data.

We will:
● Model the region’s gamma ray flux

● Obtain TXS 0506+056 gamma ray flux
● Construct an SED for this source

● Create a light curve



The IceCube Collaboration  et al 2018



The tools

● Fermitools:
https://fermi.gsfc.nasa.gov/ssc/data/analysis/

● Fermipy:
https://fermipy.readthedocs.io/



This kind of analysis usually take something 
between 6 to 8 hours!

We don’t have this amount of time!

Solution: most of the steps are already 
preprocessed. The outputs are available 

with the material you downloaded.



Preparing to the tutorial

Go to: 

https://github.com/black-hole-group/fermipy-tutorial

And follow the instructions.



1. For Mac/Windows users only: look for the Docker icon in your 
computer and click on it to open the application. 

2. cd to the fermi directory which contains the lesson files and where 
we plan to run our analysis

3. sudo docker run -it --rm -p 8888:8888 -v 
$PWD:/workdir -w /workdir fermipy/fermipy:11-05-02

4. Copy and paste the address displayed in your web browser, and replace 
the string between http:// and :8888 with localhost

To start the tutorial



Shift

5. Browse to fermipy-tutorial/blazar and double click the file 
BlazarNeutrino.ipynb.  This will open the Jupyter Notebook 
with the activity.

6. To run a cell  with code, click on the cell and press:

To start the tutorial

Enter+

I will also be running the tutorial on the screen and 
commenting on what is happening.


