
ANITA status

David Seckel

Univ. of Delaware

June 11, 2014



ANITA status, ARENA-14  (Seckel)

Topics

• Review ANITA

– detector

– analysis: simulation/reconstruction

– results: neutrino/cos-ray/other

• Analysis improvements

– ice: propagation and reflection

– cos-ray energy scale

• Plans for ANITA-III

– mechanical/data handling/cal sources

– antennas

– trigger



ANITA status, ARENA-14  (Seckel)

ANITA

• Overview

• Neutrino detection
– event generation

– event simulation

– ANITA detector

– analysis 

– results

• Cos-Ray detection

• Monopoles

• EVA
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Overview
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Sky coverage
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Cerenkov beam exits the ice
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ANITA detector

• Airframe and payload infrastructure

• Analog front end

– Antennas

– Low Noise Amps, filter, splitter

– Cables/connectors/boxes

• Trigger

– multistage, narrow dt:    reduce accidentals

• Digitizer

– Low power switched capacitor array

• Efficient data handling
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ANITA Payload

• Weight

• Rigidity

• Form-factor

• Power

• Thermal

• Remote
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Front end: antennas
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RF subsystems (ANITA-I)
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Triggers
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Digitizing electronics  (Anita-I)

• Key component:   Switched Capacitor Array (SCA)  by G. Varner.
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Operations

• Campaign operations

– NH preparations

– McMurdo

– Flight

– Recovery

– Taylor Dome

• C3
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ANITA flight(s)
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Analysis

• Timing Calibration

• Interferometry

• Backgrounds

– Thermal    (reconstruction amplitude)

– Anthropogenic   (clustering)

• I: 0 neutrino candidates

• II: 1 neutrino candidate

• Limits
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Calibration
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Interferometry  (see talk by A. Romero-Wolf)
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Backgrounds
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Clustering
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Candidate events
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ANITA GZK flux limit

Also – no news from GRBs
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Cosmic Ray Detection
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ANITA-I analysis

• Event selection

• Strong interferometric
amplitude

• 16 events

– 14 below horizon

– 2 above

• Consistent waveforms 
w/reflection

• Correlated with B
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Air shower highlites

Tan(V/H)  vs.  B

16 events in ANITA I WaveForms: 2 direct, 14 reflected
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MC and Energy Scale

• exposure

• reflection w/roughness

• freq-spectrum

• E-spectrum

• angular offset
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Analysis improvements

• ice: attenuation (M Stockham)
– attenuation models based on temp and impurities (from Javaid)

– validation with CRESIS RDS data

• ice: reflection (J Stockham)
– attempt model of antarctic surface roughness

• cos-ray energy scale (Zas)
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Attenuation (Amir Javaid)
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Attenuation
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Ice attenuation (M Stockham)

• Center for Remote Sensing of Ice Sheets (CReSIS)

• Radar Depth Sounding (RDS) from West Antarctica

• Model scattering + attenuation to fit RDS.
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Reevaluate cos-ray energy scale

• why …

• SLAC T-510 (Mulrey, Zilles)

• ZHAireS development (Zas)
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SLAC T-510 (Mulrey, Zilles)

• Cherenkov behavior for radiation from “Hall” currents

• Validate scaling with B

• Absolute calibration of charge excess and 

geomagnetic radiation
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Cerenkov Ring  suggests  <E> down by ~ 3.  

Adapted from Zas, ARENA 14
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ANITA-III (2014/15): improvements

• Mechanical/data handling/cal sources
– carbon fiber airframe, Li-ion batteries, misc:  -450 lbs

– 10 x storage capacity

– 10 x bandwidth (Iridium open port)

– more ground pulsers + HiCal: pulser mounted on second balloon (?) 

• Antennas
– 8 more horns

– ALFA: ANITA Low Frequency Antenna

• Trigger
– separate neutrino/cos-ray triggers

– improved majority logic trigger

– dynamic beam forming trigger
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ANITA-III antennas

• +8 horns in bottom ring

• Big ALFA 

– (ANITA Low Frequency Antenna)
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ANITA-III trigger (A. Romero-Wolf)

• Separate V/H triggers for neutrinos/cos-ray events

• Improved multi-level majority logic trigger

• Real time beam forming trigger
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Real time beam forming trigger (A. Romero-Wolf)

• combine signals from antennas with same field of view 

to improve signal to noise – choose best ∆t’s
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Summary

• ANITA-I cosmic-ray detection  f > 200 MHz

• ANITA-II best neutrino sensitivity for E>1019 eV

• Reanalysis of cosmic ray energy scale
– air index of refraction

– reflection geometry

• ANITA-III enhancements
– airframe/data handling/calibration sources

– antennas:  +8 horns/ALFA

– trigger

• separate V/H

• improved majority logic trigger

• dynamic beam trigger


