Upward CR-like
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UHECRSs

Characteristic waveform

Horizontally polarized
+ Not present in Vpol data

« <10% of circular polarization in
Stoke’s paramters

Can be detected either
directly (“skimming the

atmosphere”), or showers
reflected off the ice

Most are reflected
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Characteristics

Direct: Low angles < 10° Reflected: Angles > 20°
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(A) evt. 5152386, EL =-4.3 03 (B) evt. 7122397, EL =-3.4

ANITA I & 11 ]

- ANITA I included CR trigger
- 16 UHECR events total
2 direct events (A, B)
* 1 anomalous event (D)
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« ANITA II: No dedicated CR
trigger

1 direct event (C)
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ANITA III

- ALFA low frequency
* Confirm CR events

- 20 UHECR events

- 3 Inverted events
« 1 Upward shower (A)
« 2 Direct (B,C)
* 1 Reflected (D) for comparison
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“Upward” showers

- Direct UHECR-like signal at reflected-
like angle

- Does not match any known
backgrounds

- Transition radiation from Earth-
skimming event?
« Unsure if waveform resembles UHECRs

- T neutrino decaying into t lepton?




Is it a tau???

- Charged-current v, ->t ANITA
- Based on angular data, ANITA I event 15t

would have traveled ~20,000 km water- q

: shower 2n

equivalent (56450 km crustal) RF shower
- SM tau neutrino interaction length is V. RF

only 1600 km water-equivalent

T —
T decays

- Would require suppressing SM cross
section by factor of 2-4

Hadronic — 65% Leptonic —35%
Leptonic T decays:

TDe+V +V,

TP +V, +V,




So...1s 1t a tau???

- Tau would also require a large flux (GRB or supernova)

« ANITA III event has SN candidate, but no other t- sensitive observatories
can confirm

« ANITA I event has no candidates

- Other t sensitive experiments (IceCube, Auger) have not confirmed
event during the time of ANITA III

« IceCube’s size and Auger’s limited exposure at the time may have missed
the event.




Conclusions

- Total of 2 “Upward” events from 3 flights of ANITA
- Proving tau events will still take some work

- ANITA IV analysis ongoing
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