
We note that the cost of ANITA’s flights to date is of order 5% of the total IceCube con-
struction costs, showing in this case the surprising economy that is possible with suborbital mis-
sions. ANITA-2 set contraints on several cosmogenic neutrino models with strong source evolu-
tion spectra that were otherwise unconstrained and were plausible within GZK source expecta-
tions [51, 53, 61, 62], These differential and integral limits, as well as the individual model limits
above, are the strongest constraints to date on the cosmogenic ultra-high energy neutrino flux [?].
ANITA’s success for the several completed flights to date indicates that the basic payload and in-
strument configuration are sound and have met or exceeded the overall design requirements for
each flight in a robust manner.

3.2 Estimated Improvement in Sensitivity.
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Figure 11: Limits from IceCube and ANITA-2,
along with, expected sensitivity for ANITA-3+4
for a combined 100 days, and a wide range flux
model predictions for cosmogenic neutrinos.

For the augmentations that took us from ANITA-1
to ANITA-2, we estimate that we improved our dis-
covery potential by a factor of 5, that is, for a typical
neutrino model, we would expect a factor of 5 in-
crease in the detected events. Our analysis indicates
that the backgrounds for both ANITA-1 and ANITA-
2 remained about the same – 1 event of anthro-
pogenic origin that could masquerade as a neutrino-
like impulse. In the ANITA-3 & 4 payload, we have
used detailed engineering estimates, computer simu-
lations, or performed laboratory calibrations to ver-
ify the following improvements in neutrino detection
capability: (1) A 20% increase in antenna area; (2)
A 40% improvement in antenna efficiency over the
200-300 MHz band; when this is weighted by typ-
ical neutrino event parameters, we expect of order
a 20% improvement in signal strength overall (3) A
20% improvement in trigger threshold for quiet pe-
riods; (4) A 30% improvement in azimuth and 20%
elevation pointing, and thus an increase of 15-20%
in the effective target volume of ice which is currently being lost due to the pointing resolution.
The net effect of all of these improvements, when folded with a typical steeply falling neutrino
spectrum in ANITA’s energy range indicates a factor of three improvement in sensitivy per unit
time for neutrino signals, since we are still in a linear background regime.

In addition, a flight time equal to the longest flights in recent Antarctic LDB operation [27] could
double our assumed 27 day livetime, and we could gain another factor of 2. In addition to these
neutrino sensitivity improvements we expect a factor of 10 or more increase in the detected UHE
cosmic ray event sample, as noted previously. Given our current ANITA-2 limit, which is probing
well into the plausible strong source evolution scenario, neutrino totals of between 8 and 20 events
are possible in the final event sample combining ANITA-3 and ANITA-4. These event rates, which
we expect to be essentially background-free, are more than sufficient to establish a flux level and
provide initial energy spectral parameters. While it is evident that the UHE neutrino flux can still
evade detection if the composition is purely iron [56], such scenarios are neither favored nor self-
consistent with current UHECR observations, and ANITA thus has an excellent chance to begin
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