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Outline

● What is ANITA?

● Why were some of their events called “anomalous”?

● Some of the possible explanations.

● What can we do with Auger?
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The ANtarctic Impulsive Transient Antenna
● ANITA is an array of antennas 

hanging from a stratospheric 
baloon. 
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The ANtarctic Impulsive Transient Antenna
● ANITA is an array of antennas 

hanging from a stratospheric 
baloon. 

● Detects radio pulses of showers 
developing in ice and air.
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● We distinguish between direct and 
reflected events by their polarity.
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The anomalous events
● Events from below the horizon that have no polarity inversion. 
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The anomalous events
● Events from below the horizon that have no polarity inversion. 

● They are anomalous because, at a primary energy of 0.56 EeV, there 
is no SM particle that can go through that much matter.
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The anomalous events: some explanations

● BSM model particle.

● Transition radiation of a shower from ice to air.

● Transition radiation of a shower from air to ice.

● Sub-surface reflectors.

● …

● Astrophysical origin in tension with IceCube observations.
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What can we do with Auger?
● Auger is a hybrid detector: 
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What can we do with Auger?
● Auger is a hybrid detector: 
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What can we do with Auger?
● Auger is a hybrid detector: 

- Surface Detector (SD)
- Fluoresence Detector (FD)

● The FD produces a profile of the shower that can be used to 
determine its direction.
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What can we do with Auger?
● Auger is a hybrid detector: 

- Surface Detector (SD)
- Fluoresence Detector (FD)

● The FD produces a profile of the shower that can be used to 
determine its direction.
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● In 14 years of data, 1 possible 
candidate was found.
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What can we do with Auger?
● Having the possibility to measure up going showers one can check 

how many events we should have seen.
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What can we do with Auger?
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1. Calculate ANITA’s aperture.
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What can we do with Auger?
● Having the possibility to measure up going showers one can check 

how many events we should have seen.

● The way to test the ANITA anomalous events is the folowing:
1. Calculate ANITA’s aperture.
2. Derive a flux that gives 1 expected event:                                
                      (events=flux*Aperture*livetime)
3. Calculate Auger’s aperture. 
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What can we do with Auger?
● Having the possibility to measure up going showers one can check 

how many events we should have seen.

● The way to test the ANITA anomalous events is the folowing:
1. Calculate ANITA’s aperture.
2. Derive a flux that gives 1 expected event:                                
                      (events=flux*Aperture*livetime)
3. Calculate Auger’s aperture. 
4. Apply the ANITA derived flux to Auger’s aperture and get the 
expected events.
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What can we do with Auger?
● Having the possibility to measure up going showers one can check 

how many events we should have seen.

● The way to test the ANITA anomalous events is the folowing:
1. Calculate ANITA’s aperture.
2. Derive a flux that gives 1 expected event:                                
                      (events=flux*Aperture*livetime)
3. Calculate Auger’s aperture. 
4. Apply the ANITA derived flux to Auger’s aperture and get the 
expected events.
5. Compare with the events seen at Auger.
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First findings

● ANITA is more sensible to lower energies, so steep fluxes favor these 
anomalous events.

● Even for the more conservative fluxes the tension seems to be 
considerable.
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