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High Energy (TeV-scale) Neutrino Cross Section
Sensitivity using the lceCube Neutrino Experiment
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The IceCube experiment is able to detect neutrinos at energies several orders of magnitude larger
than conventional accelerator-based experiments. Interactions at these energies can probe the
Standard Model predictions for neutrino cross sections and may provide direct hints towards BSM
physics in the neutrino sector. Combining two high purity, largely orthogonal neutrino event
selections (“tracks” and “cascades”), the analysis utilises the unique strengths of both selections,
in addition to improvements in the treatment of interaction effects. This analysis looks to use 10
years of cumulative IceCube data and this presentation will show the current status of the analysis.
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First Engineering Balloon Flight Experiment using a
Liquid Argon Time Projection Chamber
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The GRAMS experiment is a proposed balloon borne experiment with the aim to detect cosmic
antiparticles using a LArTPC. The GRAMS group is planning on an engineering balloon flight
using a prototype LArTPC inside a vacuum insulated chamber with the main goal to safely use
liquid argon during the whole balloon flight. This talk will cover the requirements and conditions
for balloon flights in general as well as the engineering process of designing a vacuum chamber
using liquid argon at balloon altitudes.
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With the milestone discovery of the Higgs boson at the CERN Large Hadron Collider (LHC), high
energy physics has entered a new era. The completion of the “Standard Model”(SM) implies, for
the first time ever, that we have a relativistic, quantum-mechanical, self-consistent theoretical
framework, conceivably valid up to exponentially high energies, even to the Planck scale. Yet, the
SM leaves many unanswered questions both from the theoretical and observational perspectives,
including the nature of the electroweak superconductivity and its phase transition, the hierarchy
between the particle masses and between the observed scales, the nature of dark matter etc. There
are thus compelling reasons to believe that new physics beyond the SM exits, most likely associated
with the electroweak symmetry breaking. The Energy Frontier and the Accelerator Frontier in the
“Snowmass exercise’led by the APS DPF in the US identified the priority for an e+e- collider as
a Higgs factory. We argue that the precision measurements at the Higgs factory and future high
energy colliders would hold great promise to uncover the laws of nature to a deeper level.
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OTR as possible detector for high intensity mode
electron beam profile for T2K’s MUMON test at ELPH
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Using OTR effect for beam profile determination in a functionality Test for T2K’s new MUMON
detector. The EMT model of the new MUMON are tested at Tohoku University’s electron accelera-
tor ELPH in Sendai. Since there are no other instruments that can measure the beam profile for the
high intensity beam mode an OTR detector is used to do this job. The work is about -contructing
a detector that can be used with the rest of the test setup-the control and data taking/reading of
the detector and -evaluating how suitable the prepared OTR model is for this task.
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