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Motivation

ANITA has detected two anomalous events in addition

to one candidate from a search for Askaryan emission k‘ ! { l -

Anomalous events are inconsistent with a diffuse
neutrino flux interpretation
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These inconsistencies could be evaded if the events
originated from an astrophysical point source
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Point Source Followup

Lack of candidate source class — 3 complementary model independent searches

1. Prompt
Search for spatially and temporally coincident signal
between ANITA and IceCube on short timescales
( < 10° seconds)
2. Rolling
Search for spatial and temporal clustering in lceCube
data (don’t require temporal coincidence with ANITA)
3. Steady
Time-integrated search for spatial clustering

Caveat: searches must include large ANITA localization uncertainty
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Point Source Followup

Lack of candidate source class = 3 complementary model independent searches

1. Prompt

Search for spatially and temporally coincident signal  __,, IS fo\:VCommog IS\lourtc? of Grayitational
aves an eutrinos

R. Hussain (Tuesday 5:15)

between ANITA and IceCube on short timescales
( < 10° seconds)

2. Rolling “Searches for time-dependent neutrino emission

Search for spatial and temporal clustering in IceCube =———» from blazars”

data (don’t require temporal coincidence with ANITA) E. O’Sullivan (Saturday 2:45)
3. Steady “Recent Results for All Sky Time-Integrated Point

Tlme-lntegrated.search for spatial cluster_lng. _ 4 Source Searches using 10 years of IceCube Data”

Caveat: searches must include large ANITA localization uncertainty T. Carver (Saturday 2:00)
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Likelihood

We incorporate the ANITA event uncertainties through the use of a prior:

ny,

¥ =) H p—— Xl, X, a) + B (Xl, XS> - Py (XS>

ns+nb

And perform three analyses for different emission timescales:

Prompt Rolling Steady
Search for spatial and temporal Search for excess in lceCube data Search for constant emission over
coincidence between lceCube clustered in time, but offset from many years of lceCube data
and ANITA the ANITA event time
/1—<ns+nb>N A=1 =1

= N - EXPp —(ns+nb)
i 2

binned in time around ANITA rsignal _ 1 e—% uniform in time for 7 years of

event ! , /27w data 4



Point source followup: Results
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Point source followup: Results
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Point source followuc

AAE-141220: At = 10° s
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Point source followup: Results
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Point source followup: Results
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Point source followup: Results
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Point source followup: Limits

E~? Upper Limits (90% C.L.)

All results consistent with background

Limits set assuming constant emission C\l:_
over various timescales S
2
For AAE-141220, we cannot probe the O 107
smallest times due to detector downtime >
beginning 0.5 seconds before the event =
time (lasting ~20 seconds) — lceCube
S Preliminary
For the timescales which we can 'E Transient Sensitivity —— AAE-061228
constrain, how compatible is our non- 1024 -=-- 30 90% C.L. Discovery Potential ~ —— AAE-141220
observation with the ANITA detection? —— Time Integrated Upper Limit —— AC-150108

T

10! 102 10% 10¢ 10° 106
At (seconds)




A Joint Interpretation

Interactions  Leptons
» CC — Neutral

The anomalous ANITA events can each be ;ECY - Charged
interpreted as an incident v, detected as showers
froman ~0.1 EeV 7

At high-energies, U, regeneration gives rise to a
secondary flux of lower energy v,

For AAE-141220, every 0.1 EeV 7 at ANITA, at
lceCube there should also be:
(1)~103 7 with energies 1 PeV - 10 PeV
(2)~108 v_with energies 1 PeV -10 PeV

From “Constraining anomalous ANITA detections with
PeV neutrinos”
|. Safa (Poster session 2)




A Joint Interpretatio

Procedure: 10°
(1) Find the spectral shape most likely to
result in ANITA detecting an event 103
- Delta function at 1 EeV &
™ 1
(2) Based on ANITA acceptance*, calculate ¢ 10
best-fit normalization on this flux o
© 1071
O
(3) Calculate the upper limit of the s

o . =
normalization based on the non-observation 5 1073
of secondaries at IceCube

N

- Secondary v, flux ®
v E,®j: IceCube 90% UL
| @ E, Py ANITA Event i

~—}— Prompt 90% UL v

IceCube Preliminary

107° I
Upper limits require an overfluctuation at the
103 level for AAE-141220 to accommodate a T T T T L T,
oint-source interpretation 10° 10° 10° 10° 107 10° 10° 10
P E, (GeV)

*ANITA acceptance from (A. Romero-Wolf et al. Phys. Rev.
at the horizon to remove earth absorption effects

D 99, 063011), rescaled optimistically to the acceptance 10



Conclusion

lceCube data are consistent with background in the direction of ANITA neutrino candidate
events

We place limits on time-integrated muon-neutrino fluxes ( E°AT(dN / dE) ) from the

direction of the ANITA events for various timescales at the level of 5 X 10~% GeV cm™
for short time windows

2

Limits are also constraining for any tau-neutrino flux spectral shape

Future searches for point-sources with radio detectors can use this same procedure



Conclusion

lceCube data are consistent with background in the direction of ANITA neutrino candidate
events

We place limits on time-integrated muon-neutrino fluxes ( E°AT(dN / dE) ) from the

direction of the ANITA events for various timescales at the level of 5 X 10~% GeV cm™
for short time windows

2

Limits are also constraining for any tau-neutrino flux spectral shape

Future searches for point-sources with radio detectors can use this same procedure

Thank you!
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Expected Flux at lceCube

The expected number of taus detected by ANITA is given by:

T

dE,

D) s (E)aT e () = dip (E, ~ Fy)

Sury 14

N = J]dEﬂEgb (E,) PL,., (E,)

For the same incident flux, we can calculate the expected number of events at IceCube:

dN, (E,) dN, ,
dE, dE <E E”) Aap (Eﬂ> a

T p

NﬂlceCube = JdEM dE,|dE,® (E,) P:" (E,E,)

/

+ ndE; ndEy(ID (E,) P, (E;E,) ZN” (E)) A (E)) AT I

1%
T Contribution relevant to this data

Neutral Current contribution (not sample
relevant for our data sample)
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