
Fermi’s Decade of  
Observing the Extreme Universe

Dr. Elizabeth Ferrara 
University of Maryland 

Goddard Space Flight Center









Enrico Fermi      
1901-1954 



Enrico Fermi      
1901-1954 





1.8 m
1.8 m



Large Area  
Telescope (LAT)

Gamma-Ray 
Burst  

Monitor 
(GBM)

E = MC2

Scintillation











What is the “Extreme Universe?”
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Where particle acceleration occurs=



What is the “Extreme Universe?”
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Gamma Rays vs. Cosmic Rays

Gamma rays 
are photons

Travel in 
STRAIGHT LINES

Follow  
MAGNETIC 

FIELD LINES

Cosmic rays 
are atomic nuclei

+





What does Fermi see?
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Classical Nova Symbiotic Nova
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Neutron star

Normal star



Millisecond Pulsar





Black Widow 
Pulsars

Redback Pulsars



Transitional Pulsar
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Active Galactic NucleiGamma-ray Bursts

~250/yr ~2000



Active Galactic NucleiGamma-ray Bursts



2 “Flavors” of GRBs
“Short” GRBs:  

Merging Neutron Stars
“Long” GRBs: 

Collapsing Massive Stars

















Active Galactic NucleiGamma-ray Bursts







“Blazars”



What	we	seeWhat	we	expect
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Galaxies	rotate	faster	than		
expected!



Where should we look?



The Center of the Milky Way 

(Not to scale)



The Small Magellanic Cloud 



If not in gamma rays, 
then how do we detect 

Dark Matter?The Small Magellanic Cloud 









Thank 
you!
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Pion Decay

Bremsstrahlung RadiationPair Production / Annihilation

Inverse Compton Upscattering









Optical Counterpart & Host Galaxy
TGW	+	10.9	hours	

Galaxy NGC 4993


