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Executive Summary of My Present and Past Involvement in Research

Sep. 12, 2016
Research Activity: IceCube (2002-present)

e Analysis of the 7 year IceCube data to provide the most stringent constraint in the ultra-
high energy cosmic ray rigins by neutrino observations(submitted to PRL, arXiv:1607:05886).

e Analysis of the 2009-2012 IceCube data to provide the most stringent constraint in the
energy range from 10 PeV to 10 EeV (Physical Review D.88 112008, 2013).

e Supervised the IceCube data analysis in ultra-high energy region above PeV, leading to
the first discovery of the PeV neutrino events (Physical Review Letters 111 021103, 2013).

e Co-worked to achieve the world’s best sensitivity on the neutrino fluxes above ~1 PeV
(Physical Review D 83, 092003, 2011)

e Initiated search for cosmogenic (GZK) neutrinos by IceCube (Physical Review D 82, 072003,
2010)

e Calibrations of the first string IceCube data (Astroparticle Phys., 26, 155, 2006).

e Developed core simulation programs for cosmogenic (GZK) neutrino searches with IceCube
with JAVA (Physical Review D 69 103004, 2004).

e Developed analysis and simulation chain with C++ for the ultra-high energy cosmic neu-
trino searches by IceCube.

e Energy scale calibrations of the IceCube optical modules using the in-situ laser sources.

e Development, calibration, and modeling of the IceCube photo-multiplier tubes (Nucl.Instrum.Meth.
A 618 139-152, 2010)

Research Activity: ARA (2010-present)

e Supervising the ARA activities in Japan.
e The wireless data transfer system R&D for the ARA neutrino telescope.

Research Activity: Phenomenological Studies on Cosmic rays and Neutrinos (1993-
present)

e Bounds on the origin of extragalactic cosmic rays by the IceCube observations (Physical
Review D 90, 123012, 2014).

e Constrained the highest energy cosmic-ray sources by analytical formula to relate neutrino
intensities and cosmological evolution of the sources (Physical Review D 85, 063002, 2012).

e Constrained particle physics models beyond the standard model by bounding the neutrino-
nucleon interaction cross section with the IceCube observation. (Physical Review D 82,
103012, 2010).

e Proposed a neutrino model to explain the cosmic rays with energies beyond the predicted
cutoff due to the collisions with CMBs (Physical Review Letters 81 5505, 1998).

e Calculation of the ultra-high energy cosmic ray, gamma ray and neutrino fluxes originating
from the topological defects (Physical Review D 59 04350, 1999).

e Calculation of the cosmogenic neutrino fluxes and their detection sensitivity by air fluo-
rescence detectors (Astrophysical Journal 522 225-237, 1999).

e Study on the propagation of ultra-high energy neutrinos in the sea of cosmological relic



neutrinos (Astroparticle Physics 2 187, 1994).

Calculation of the propagation of ultra-high energy cosmic rays in extragalactic space, and
the fluxes of the resultant secondary cosmogenic neutrinos and photons (Prog. Theor. Phys.
89 833, 1993).

Research Activity: Telescope Array (1995-2006)

Designed the air fluorescence detector array for realizing an order of magnitude larger
aperture than the present generation experiments to detect ultra-high energy cosmic rays.

Developed the Monte Carlo simulations programs and event reconstruction programs for
the air fluorescence detector (1995-2000). It provides the core libraries in the current
analysis software employed in the Telescope Array’s offline computer programs.

Simulation study on the energy and Xmax resolutions for events measured by fluorescence
detectors(C. R. Physique 5, 483-493 2004).

Simulation study on the hybrid event reconstruction applicable to the Pierre Auger exper-
iment (Astroparticle Physics 5 239 1996).

In charge for the site selection for building the fluorescence detector array. Two of the
present detector sites were located from this work.

Designed the fADC front-end electronics and determined the specification.

Developed the DAQ and the wireless data link system for the surface detector array.

Research Activity: Akeno Giant Air Shower Array - AGASA (1989-2002)

Found and analyzed the trans-GZK ultra-high energy cosmic ray event whose energy was
estimated to be 2 x 1020 eV (Physical Review Letters, 73, 3491 1994).

The primary work for the energy spectrum of cosmic rays published from the AGASA
experiment for the first time (Astropart. Phys. 3 105 1995).

Pioneered the search for ultra-high energy cosmic neutrinos with looking for young hori-
zontal air showers with the scintillator detector array (Proc. 27th ICRC, 1142-1145 2001)

In charge for designing, developing and constructing the online data acquisition system for
the surface detector array (Nucl. Inst. Meth. A311, 338 1992).

In charge for PMT gain calibration using MIPs for the scintillation detector.

Analysis of the lateral distribution of extensive air showers measured by the surface detec-
tor. It provided the foundation to estimate the primary energy of cosmic rays measured
by air showers (J. Phys. G: Nucl. Part. Phys.20, 651 1994).

Coordination and Review Activity

Convener (leader) of the IceCube extremely-high energy neutrino physics working group
(2006 ~ 2010).

Rapporteur of 29th International Cosmic Ray Conference (2005).
Rapporteur of 26th International Cosmic Ray Conference (1999).
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List of Publications in Refereed Journals

o marks indicate publications as corresponding author.

* marks indicate selected important papers to which Shigeru Yoshida made a central contribu-
tion.

t indicates the papers based on my thesis research.

1. o “Constraints on ultra-high-energy cosmic ray sources from a search for neu-
trinos above 10 PeV with IceCube”,
by IceCube Collaboration (M. G. Aartsen et al), submitted to Physical Review
Letters, arXiv:1607.05886 (2016).

2. “Neutrino Oscillation Studies with IceCube-DeepCore”, by IceCube Collaboration (M. G. Aart-
sen et al), Nuclear Physics B 908, 161-177 (2016).

3. “An All-Sky Search for Three Flavors of Neutrinos from Gamma-Ray Bursts with the
IceCube Neutrino Observatory”, by IceCube Collaboration (M. G. Aartsen et al), Astro-
physical Journal 824 115, (2016).

4. “High-Energy Neutrino Follow-Up Search of Gravitational Wave Event GW150914 with
ANTARES and IceCube”, by Antares Collaboration, IceCube Collaboration, LIGO Scien-
tific Collaboration, and Virgo Collaboration (S. Adrian-Martinez et al), Physical Review
D 93, 122010, (2016).

5. “Lowering IceCube’s Energy Threshold for Point Source Searches in the Southern Sky”,
by IceCube Collaboration (M. G. Aartsen et al), Astrophysical Journal Letters 824,128,
(2016).

6. “Characterization of the Atmospheric Muon Flux in IceCube”, by IceCube Collaboration
(M. G. Aartsen et al), Astroparticle Physics, 78, 1-17 (2016).

7. “First Combined Search for Neutrino Point-Sources in the Southern Hemisphere with the
ANTARES and IceCube Neutrino Telescopes”, by ANTARES and IceCube Collaborations,
Astrophysical Journal 823,65 (2016).

8. “ Improved Limits on Dark Matter Annihilation in the Sun with the 79-string IceCube
Detector and Implications for Supersymmetry”, by IceCube Collaboration (M. G. Aartsen
et al), Journal of Cosmology and Astroparticle Physics, 04, 022 (2016).

9. “Performance of two Askaryan Radio Array stations and first results in the search for
ultrahigh energy neutrinos”, by ARA Collaboration (P. Allison et al), Physical Review D
93, 082003, (2016).

10. “Searches for Relativistic Magnetic Monopoles in IceCube”, by IceCube Collaboration
(M. G. Aartsen et al), European Physical Journal C 76,133, (2016).

11. * Search for Astrophysical Tau Neutrinos in Three Years of IceCube Data”, by IceCube
Collaboration (M. G. Aartsen et al), Physical Review D 93, 022001, (2016).

12. “Search for Correlations Between the Arrival Directions of IceCube Neutrino Events and
Ultrahigh-Energy Cosmic Rays Detected by the Pierre Auger Observatory and the Tele-
scope Array”, by IceCube, Pierre Auger and Telescope Array Collaborations,(M. G. Aart-
sen et al) Journal of Cosmology and Astroparticle Physics 01,037, (2016).

13. “Search for Transient Astrophysical Neutrino Emission with IceCube-DeepCore”, by Ice-
Cube Collaboration (M. G. Aartsen et al), Astrophysical Journal 816,75, (2016).

14. “Search for Dark Matter Annihilation in the Galactic Center with IceCube-79”, by IceCube
Collaboration (M. G. Aartsen et al), European Physical Journal C 75, 492, (2015)

15. “Detection of a Type IIn Supernova in Optical Follow-up Observations of IceCube Neutrino
Events”, by IceCube Collaboration (M. G. Aartsen et al), Astrophysical Journal, 811, 52,
(2015).
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“A Combined Maximum-Likelihood Analysis of the High-Energy Astrophysical Neutrino
Flux Measured with IceCube”, by IceCube Collaboration (M. G. Aartsen et al), Astro-
physical Journal 809, 98, (2015).

“Evidence for Astrophysical Muon Neutrinos from the Northern Sky with IceCube”, by Ice-
Cube Collaboration (M. G. Aartsen et al), Physical Review Letters, 115, 081102, (2015).

“Searches for Time Dependent Neutrino Sources with IceCube Data from 2008 to 20127,
by IceCube Collaboration (M. G. Aartsen et al), Astrophysical Journa, 807, 46, (2015).

“ Measurement of the Atmospheric v, Spectrum with IceCube” , by IceCube Collaboration
(M. G. Aartsen et al), Physical Review D 91, 122004, (2015).

“Searches for Small-Scale Anisotropies from Neutrino Point Sources with Three Years of
IceCube Data”, by IceCube Collaboration (M. G. Aartsen et al), Astroparticle Physics
66, 39-52, (2015).

“Search for Prompt Neutrino Emission from Gamma-Ray Bursts with IceCube”, by Ice-
Cube Collaboration (M. G. Aartsen et al), Astrophysical Journal Letters 805, L5, (2015).

“Determining Neutrino Oscillation Parameters from Atmospheric Muon Neutrino Dis-
appearance with Three Years of IceCube DeepCore Data”, by IceCube Collaboration
(M. G. Aartsen et al), Physical Review D 91, 072004, (2015).

“Flavor Ratio of Astrophysical Neutrinos above 35 TeV in IceCube” , by IceCube Collab-
oration (M. G. Aartsen et al), Physical Review Letters 114, 171102, (2015).

“First Constraints on the Ultra-High Energy Neutrino Flux from a Prototype Station
of the Askaryan Radio Array” , by ARA Collaboration (P. Allison et al), Astroparticle
Physics 70, 62-80, (2015).

“Development of a General Analysis and Unfolding Scheme and its Application to Measure
the Energy Spectrum of Atmospheric Neutrinos with IceCube”, by IceCube Collaboration
(M. G. Aartsen et al), European Physical Journal C 75, 116, (2015).

“Atmospheric and Astrophysical Neutrinos above 1 TeV Interacting in IceCube”, by Ice-
Cube Collaboration (M. G. Aartsen et al), Physical Review, D 91, 022001 (2015).

“Multipole Analysis of IceCube Data to Search for Dark Matter Accumulated in the Galac-
tic Halo”, by IceCube Collaboration (M. G. Aartsen et al), European Physical Journal C,
75 20, (2015),

o “Bounds on the origin of extragalactic ultrahigh energy cosmic rays from the
IceCube neutrino observations”
S. Yoshida and H. Takami, Phys. Rev. D 90 123012 (2014).

“Multimessenger search for sources of gravitational waves and high-energy neutrinos: Ini-
tial results for LIGO-Virgo and IceCube” , Physical Review D 90, 102002 (2014).

“Searches for Extended and Point-like Neutrino Sources with Four Years of IceCube Data”,
by IceCube Collaboration (M. G. Aartsen et al), Astrophys.Journal 796 109, (2014).

“Observation of High-Energy Astrophysical Neutrinos in Three Years of IceCube Data”
, by IceCube Collaboration (M. G. Aartsen et al), Physical Review Letters 113, 101101
(2014).

“Search for non-relativistic magnetic monopoles with IceCube” | by IceCube Collaboration
(M. G. Aartsen et al), The European Physical Journal C, 74, 2938, (2014)

“Search for neutrino-induced particle showers with IceCube-40” | by IceCube Collaboration
(M. G. Aartsen et al), Physical Review D 89, 102001, (2014).

“Search for a diffuse flux of astrophysical muon neutrinos with the IceCube 59-string
configuration”, by IceCube Collaboration (M. G. Aartsen et al), Physiscal Review D 89,
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“Energy reconstruction methods in the IceCube neutrino telescope”, by IceCube Collab-
oration (M. G. Aartsen et al), JINST 9, P03009, (2014).

“Improvement in fast particle track reconstruction with robust statistics”, by IceCube
Collaboration (M. G. Aartsen et al), Nuclear Instruments and Methods in Physics Research
A: 736, (2014).

* “Evidence for High-Energy Extraterrestrial Neutrinos at the IceCube Detector”, by
IceCube Collaboration (M. G. Aartsen et al), Science 342, 1242856 (2013).

“Measurement of Atmospheric Neutrino Oscillations with IceCube”, by IceCube Collabo-
ration (M. G. Aartsen et al), Physical Review Letters, 111, 081801, (2013).

“Measurement of the Cosmic Ray Energy Spectrum with IceTop-73”, by IceCube Collab-
oration (M. G. Aartsen et al), Physical Review D 88, 042004, (2013).

o “Probing the origin of cosmic-rays with extremely high energy neutrinos
using the IceCube Observatory”

by IceCube Collaboration (M. G. Aartsen et al),

e-Print: arXiv:1310.5477 [astro-ph.HE],Phys. Rev. D 88 112008 (2013).

* “First observation of PeV-energy neutrinos with IceCube”
by IceCube Collaboration (M. G. Aartsen et al),
Phys. Rev. Letters 111 021103 (2013).

“Measurement of Atmospheric Neutrino Oscillations with IceCube” by IceCube Collabo-
ration (M. G. Aartsen et al), Phys.Rev.Letters 111, 081801 (2013).

“Correlations of the Arrival Directions of Ultra-high Energy Cosmic Rays with Extra-
galactic Objects as Observed by the Telescope Array Experiment” by Telescope Array
Collaboration (T. Abu-Zayyad et al), Astrophys.J. 777, 88 (2013).

“The Energy Spectrum of Ultra-High-Energy Cosmic Rays Measured by the Telescope Ar-
ray FADC Fluorescence Detectors in Monocular Mode” by Telescope Array Collaboration
(T. Abu-Zayyad et al), Astropart.Phys. 48, 16-24 (2013).

“Measurement of South Pole ice transparency with the IceCube LED calibration system”
by IceCube Collaboration (M. G. Aartsen et al), Nucl. Instrum. Mth. A711 73-89 (2013).

“Measurement of the Atmospheric v, flux in IceCube”, by IceCube Collaboration (M. G. Aart-
sen et al), Phys. Rev. Letters 110 151105 (2013).

“Search for dark matter annihilations in the Sun with the 79-string IceCube detector”, by
IceCube Collaboration (M. G. Aartsen et al), Phys. Rev. Letters 110 131302 (2013).

“Search for Galactic PeV Gamma Rays with the IceCube Neutrino Observatory”, by
IceCube Collaboration (M. G. Aartsen et al), Phys. Rev. D 87 062002 (2013).

“Observation of Cosmic Ray Anisotropy with the IceTop Air Shower Array”, by IceCube
Collaboration (M. G. Aartsen et al), Astrophys. Journal 765 55 (2013).

“Searches for high-energy neutrino emission in the Galaxy with the combined IceCube-
AMANDA detector” by IceCube Collaboration (R. Abbasi et al), Astrophys. Journal 763
33 (2013).

“Search for Relativistic Magnetic Monopoles with IceCube” by IceCube Collaboration (R.
Abbasi et al), Phys. Rev. D 87, 022001 (2013);

“An improved method for measuring muon energy using the truncated mean of dE/dx”
by IceCube Collaboration (R. Abbasi et al), Nucl. Instrum. Mth. A703 190-198 (2013).

“IceTop: The surface component of IceCube” by IceCube Collaboration (R. Abbasi et al),
Nucl. Instrum. Mth. A700 188-220 (2013).
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“Cosmic Ray Composition and Energy Spectrum from 1-30 PeV Using the 40-String Con-
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IceCube Detectors” by IceCube Collaboration (R. Abbasi et al), Physical Review D85,
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Phys. Rev. D 85, 063002 (2012).
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of IceCube” by IceCube Collaboration (R. Abbasi et al), Astrophysical Journal 748, 118
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“Observation of Anisotropy in the Arrival Directions of Galactic Cosmic Rays at Multiple
Angular Scales with IceCube” by IceCube Collaboration (R. Abbasi et al.), Astrophys. J.
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Shigeru Yoshida,
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