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The ANTARES neutrino telescope

ANTARES in numbers :
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Data set

The ANTARES data set :
— Covers the same period as HAWC.

Mrk 421 : Nov 27*8, 2014 - Jan 015, 2018 with LT : ~1100 days
Mrk 501 : Nov 27*8, 2014 - Jun 28", 2016 with LT : ~562 days (trimmed)

Visible sky
ANTARES : §€[—90°; +53°] HAWC : 6€[—26°; +64°]

Y.« Water Cerenkov detector (~0.022 km?)
Y« 300 WCDs

: Y« 4100 m a.s.l. in the Sierra Negra, Mexico.
2015 — completed
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HAWC data
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™ The precise shape of the signal time PDF (assumed to have a square shape) is extracted directly
for the y-ray LC assuming the proportionality between ~-ray and v fluxes.

“® Bayesian blocks algorithm : used to determine the periods of interest for coincident v search.
The red dashed line : the date outside of which there is no activity found — the data is not used.
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Performance
Physics goal :

“® Search for /7y time correlation using flares from blazars, Mrk 421 and Mrk 501

"? Correlation between 1 and 7y-rays emissions is assumed (same LCs)

"} Time information from the flares improves the analysis restricting the data to period
of interest and hence reducing the background.

“} A hybrid analysis between point source (no time information) and time-dependent
analysis (with time information from flares, important on short timescales)

2-component parametrization with S—0 =- full data sample as B.

In(L) = iln [NS - Ps(x) + Ng - PB(X)] — {NS + NB]

N is fitted by maximizing the likelihood L

S: Ps(x) = Ps(@) - Ps(E) - Ps(t)
B : Py(x) = Pg(sin(5)) - Pa(E) - Pe(t)

Terms : , energy, time
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Results

No significant excess found
in this search
— UL @ 90%CL are set

Those with p-value<0.5 :

“® Mrk 421 : p = 0.40 (~0.80), post-trial 0.59, As = 0.00
with case of short high peaks selected
with E~1.e=E/1PeV gpectrum.

“® Mrk 501 : p = 0.43 (~0.80), post-trial 0.63, fis = 0.00
with case of short high peaks selected
with E—2 spectrum.
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Upper limits
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“® The best 90% CL flux ULs : obtained with the case of all flare states selected.
® The best 90% CL fluence ULs : obtained with average flux+2c threshold.

@ The attenuated flux’ with intrinsic spectrum® obtained in HAWCT .
8Credit : S. Coutifio de Leén. TModel : Gilmore et al., MNRAS (2012) ; TTPoS(ICRC2019)654.
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https://arxiv.org/abs/1104.0671
https://pos.sissa.it/358/654/pdf

Neutrino flux ULs vs y-ray SED ' of Mrk 421
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@ The IceCube 8y search’ UL? is with the default spectrum*' for non-flaring (quiescence) period.
8Credit : René Reimann. TAartsen et al., EPJ (2019); T Petropoulou et al., MNRAS (2015).

Taken during MW2009 campaign. Adapted from
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https://arxiv.org/abs/1811.07979
https://arxiv.org/abs/1501.07115
https://arxiv.org/abs/1106.1348

Neutrino flux ULs vs ~-ray SED? of Mrk 501
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Build with of the ASI SSDC. For references see :
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https://tools.ssdc.asi.it/
https://pos.sissa.it/358/972/pdf

Conclusion

Summary

“® No significant excess found in this search
“® Upper limits on neutrino flux is set

“® Upper limits on neutrino fluence is set

Outlook

@ Search for v from blazars with @KM3NeT
& multi-km? size
& better sensitivity

& better angular resolution

see ANTARES/KM3NeT Highlight talk (H15)
PoS(ICRC2019)006 ©'11:30, July 30
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https://www.km3net.org/
https://pos.sissa.it/358/006/pdf

