A New Search for Neutrino Point Sources with IceCube
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hunting for the sources different energy spectrum

directional clustering
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Braun et al. “PointSource Likelihood” has been a reliable workhorse for > decade

powerful method to identify point sources
correct p-values (by construction)
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final likelihood reads

spatial pdf describes separation conditional on angular error and energy

=> generated from Monte Carlo simulations of track events in IceCube
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we also improved the track energy reconstruction

IceCube Preliminary
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a deep neural network (DNN) ...

... Improves energy resolution by ~40% at all energies
... resolves bias/degeneracy at few TeV and below



other analysis changes and improvements

a BDT angular error estimator better characterizes directional
track reconstruction as a function of several event characteristics
(e.g. energy, energy loss, declination, position in detector, etc)
» l|atest detector calibration / data quality (“Pass-27)
* unified filtering across entire data taking period
» track data sample developed for diffuse flux measurement in Northern Sky

* 9 years of data w/ full detector configuration (IC86-2011 to IC86-2019)

* replaced “data scrambling” by full Monte Carlo simulations
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IceCube Preliminary ~ NGC 1068 TXS 05064056
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v improved localization of sources

reduced median separation by 30-40%
from 0.35¢ (0.24°) to 0.21° (0.13°) for NGC 1068 (TXS 0506+056) like steady source
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v' improved discovery potential
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developed new numerical tools to search for V pomt sources

>

improved point source likelihood functlon

point spread function from MC simulations
no gaussian assumption

resolved parameter fit biases + improved precision of spectral index fits
inc_reasedﬁcovery potential by up to 30% (y=2.0)

applied techniques to 9 years of IceCube data (full detector, 86 strings)
.. Including latest detector calibrations!

results will be public soon - stay tuned!
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