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Executive Summary of My Present and Past Involvement in Research

Sep. 12, 2016

Research Activity: IceCube (2002-present)

• 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).

• 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).

• 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).

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

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

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

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

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

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

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

Research Activity: ARA (2010-present)

• Supervising the ARA activities in Japan.

• The wireless data transfer system R&D for the ARA neutrino telescope.

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

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

• 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).

• 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).

• 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).

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

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

• 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× 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).



List of Publications and Presentations

Sep. 12, 2016

List of Books and Review Articles (including the Japanese articles)

1 Ultra-high-energy cosmic neutrinos: at 1015 eV energies and above
Comptes Rendus Physique 15 309-317 (2014).

S. Yoshida
2 First Observation of PeV-Energy Neutrinos

with IceCube
日本物理学会誌 68, (2013) A. Ishihara and S. Yoshida

3 宇宙の観測 III
高エネルギー天文学
シリーズ 現代の天文学 17, 日本評論社 (2008) S. Yoshida (共著)

4 The IceCube Neutrino Observatory using the Antarctic Ice
Began Its Operation
日本物理学会誌 59, 358-361 (2004) S. Yoshida

5 Energy Determination of Trans-EeV Cosmic Rays
C. R. Physique 5 483-493 (2004) S. Yoshida

6 Ultra-High Energy Particle Astrophysics
Nova Science Publishers, New York, (January 2003) S. Yoshida

7 Physics and Astrophysics of Ultrahigh Energy Cosmic Rays
Lecture notes in Physics, Springer, (2001) S. Yoshida (part.cont.)

8 Telescope Array Project for
Extremely High Energy Cosmic Rays
日本物理学会誌 55, 924 (2000) M. Fukushima and S. Yoshida

9 The Extremely High Energy Cosmic Rays
Journal of Physics G 24, 905 (1998) S. Yoshida and H. Dai

10 The Highest Energy Cosmic Rays
Physics Today, (Jan. 1998) w. T. O’Halloran and P.Sokolsky

11 The Highest Energy Cosmic Rays
Parity, Maruzen, (Oct. 1998) S. Yoshida

12 Search for Ultrahigh Energy Cosmic Rays
Parity, Maruzen, (July 1997) S. Yoshida



List of Publications in Refereed Journals
◦ marks indicate publications as corresponding author.
? marks indicate selected important papers to which Shigeru Yoshida made a central contribu-
tion.
† indicates the papers based on my thesis research.

1. ◦ “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
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D 93, 122010, (2016).
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(2016).
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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
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12. “Search for Correlations Between the Arrival Directions of IceCube Neutrino Events and
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14. “Search for Dark Matter Annihilation in the Galactic Center with IceCube-79”, by IceCube
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16. “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).
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Selected Seminars, Colloquium, and Invited talks

1 August 2013 Invited PPP 2013 On Detection of ultra-high energy cosmic
talk Kyoto University neutrinos with the IceCube neutrino observatory

Japan and its implications to the origin of ultra-high
energy cosmic rays

2 August 2013 Invited TeVPA 2013 What can we learn about
talk University of California ultra-high energy cosmic-ray

Irvine origin with IceCube?
USA

3 March 2013 Invited JPS On Detection of ultra-high energy cosmic
Talk Hiroshima University neutrinos with the IceCube neutrino observatory

Japan and its implications to the origin of ultra-high
energy cosmic rays

4 November 2012 Colloq. Department of Physics The New Messengers From The Universe
Ohio State University “First Light” of the High
USA Energy Neutrino Astronomy

5 November 2012 Seminar Department of Physics On Detection of ultra-high energy cosmic
New York University neutrinos with the IceCube neutrino observatory
USA and its implications to the origin of ultra-high

energy cosmic rays

6 November 2012 Colloq. Department of Physics The New Messengers From The Universe
New York University “First Light” of the High
USA Energy Neutrino Astronomy

7 June 2012 Invited ARENA 2012 Search for Ultra-high Energy
Talk Erlangen Cosmic Neutrinos

Germany with IceCube

8 June 2012 Seminar APC Search for Ultra-high Energy
Paris Cosmic Neutrinos
France with IceCube

9 June 2012 Seminar DESY Search for Ultra-high Energy
Hamburg Cosmic Neutrinos
Germany with IceCube

10 November 2011 Invited HEAP 2011 Neutrino
Talk KEK Astrophysics

Japan with IceCube



11 December 2010 Invited UHECR 2010 Neutrino
Talk Nagoya Astrophysics

Japan

12 May 2009 Invited Fujihara Seminar Explore High Energy
Talk Shonan Universe with

Japan the IceCube Observatory

13 November 2006 Colloq. Department of Physics Extrenely High Energy
University of California Universe:
Berkely Astrophysics in
California, USA the Highest Energy End

14 August 2006 Invited 2nd Workshop on Are There EHE Signals?
Talk TeV Particle

Astrophysics
(TeV II)
Wisconsin, USA

15 June 2006 Invited Int. Conference on The IceCube Neutrino Telescope
Talk Supersymmetry and and Its Capability to Search for

the Unification of the Extremely High Energy
Fundamental Interactions Neutrinos
(SUSY 06)
California, USA

16 August 2005 Raporteur 30th ICRC Cosmic Ray Measurements
Talk Pune in Extremely High

India Energy region

17 November 2003 Invited Frontier in Ultra-high Energy
Talk Astroparticle Physics Neutrino Astronomy

and Cosmology
(6th Resceu)
Tokyo, Japan

18 November 2003 Invited Int. Symposium on The IceCube
Talk Cosmplogy and Neutrino Telescope

Particle Astrophysics
(CosPa 2003)
Taipei, Taiwan

19 October 2003 Invited New Direction of Ultra-high Energy
Talk Particle Physics Neutrino Astronomy

(TEA03)
Kyoto, Japan

20 September 2003 Invited Int. Workshop on The IceCube
Talk Topics in Astroparticle and Neutrino Telescope

Underground Physics
(TAUP 2003)
Seattle, USA



21 March 2001 Invited Int. Workshop on A search for HAS induced by
Talk Extremely High Energy EHE cosmic neutrinos

Cosmic Rays, observed by
ICRR, Chiba AGASA

22 January 2001 Invited Moriond Meeting on Propagation of
Talk High Energy Phenomena Photons and Neutrinos

in the Universe (GeV-≥ ZeV)
Les Arcs, France

23 June 2000 Invited Intrenational School on Propagation of
Talk “Physics and Astrophysics of UHE neutrinos

“Ultra High Energy Cosmic Rays”,
Observatoire de Paris, France

24 June 2000 Invited Intrenational School on Optical
Lecture “Physics and Astrophysics of Detectors

“Ultra High Energy Cosmic Rays”,
Observatoire de Paris, France

25 October 1999 Colloq. Department of Physics Mysterious Cosmic Rays:
University of Utah The Elite of
Salt Lake City, and the Universe
Utah, USA

26 August 1999 Raporteur 26th ICRC Cosmic Ray Measurements
Talk Salt Lake City above 1 TeV

Utah, USA

27 February 1999 Seminar Department of Physics Detection of Ultra High
UCLA Energy Cosmic Rays
Calif. USA and Neutrinos

28 December 1998 Invited Workshop on “Very High Measurements of
Talk Energy Astronomical Objects”, the Highest Energy

Kawaguchi-Lake,Japan Cosmic Rays

29 October 1998 Colloq. Department of Physics EHE Neutrinos,
Tokyo Inst. Tech Neutrino Dark Matter,
Tokyo, Japan and the Highest Energy

Cosmic Rays

30 September 1998 Colloq. Department of Physics EHE Neutrinos,
University of Utah Neutrino Dark Matter,
Salt Lake City, and the Highest Energy
Utah, USA Cosmic Rays



31 June 1998 Colloq. Department of Physics The Telescope Array Project
Tokyo Inst. Tech
Tokyo, Japan

32 November 1997 Invited Workshop on “Observing Propagation of Cosmic
Talk Giant Cosmic Ray Airshowers Rays and Neutrinos

for ≥ 1020 eV Particles through Space
from Space”, U. of Maryland
College Park, Maryland

33 May 1997 Invited Annual Auger Collaboration The Telescope Array
Talk Meeting, Park City R & D

Utah, USA

34 May 1997 Seminar Department of Physics The Highest Energy
University of California Cosmic Rays
Irvine, Calif.

35 January 1997 Invited Moriond Meeting on The AGASA Results on
Talk High Energy Phenomena the Highest Energy

in the Universe Cosmic Rays
Les Arcs, France

36 November 1996 Colloq. Department of Physics The Physics of
University of Utah the Highest Energy
Salt Lake City, Cosmic Rays Measured by
Utah, USA the AGASA Experiment

37 October 1996 Seminar KEK The Highest Energy
Tsukuba, Japan Cosmic Rays

38 September 1996 Invited Int. Symposium on EHE Neutrinos and
Talk Extremely High Energy Their Detection by

Cosmic Rays, Tokyo Future Air Fluorescence
Detectors

39 December 1995 Invited Workshop on “Very High The Highest Energy
Highlight Energy Astronomical Objects”, Cosmic Rays
Talk Kawaguchi-Lake, Japan



Committees, Media Appearances and Grants
(the Japan’s domestic ones are described in Japanese)

Sep. 12, 2016

Committees

1998 : 書評委員会 日本物理学会
1999 : Advisory Committee, Seiwa Scholars Society
2004-2007 : 実行委員, 宇宙線研究者会議
2005-2006 : 東京大学宇宙線研究所共同利用経費査定委員会　委員
2006-2008 : 宇宙線・宇宙物理領域運営委員、 日本物理学会
2007-2008 : 東京大学宇宙線研究所共同利用研究実施専門委員会　委員長
2007 : 東京大学宇宙線研究所将来計画検討委員会　委員
2008-2009 : 日本学術振興会特別研究員等審査会 委員
2010-2011 : 日本学術振興会科研費審査委員会 委員
2011 : 東京大学宇宙線研究所人事委員会　外部委員
2011-2013 : 文部科学省サイエンスインカレ審査委員会　委員
2016 : 東京大学宇宙線研究所共同利用運営委員会

2003 : Chair - Int. Workshop on Neutrino Telescope, Chiba, Japan
2005 : Co-Chair - Particles and Radiation from Cosmic Accelerators, Chiba, Japan
2006 : International Organazing Committee - SUSY 2006, USA
2011 : International Organazing Committee - Neutrino 2012, Kyoto, Japan
2015 : International Organazing Committee - TeVPA 2015, Kashiwa, Japan
2016 : Scientific Advisory Committee - CRIS 2016, Ischia, Italy

List of Media Appearances (Japanese Only)

2006 : 日本経済新聞夕刊
: 朝日新聞朝刊
: 毎日新聞朝刊
: 産経新聞朝刊
: Newton

2007 : R25
: 赤旗

2008 : 日本経済新聞夕刊
: 日経サイエンス

2012 : 朝日新聞朝刊
: 毎日新聞朝刊
: 読売新聞朝刊
: 千葉日報聞朝刊

2013 : 日経サイエンス



List of Extramural Research Grants (Japanese Only)

平成 7 - 11年度 科研費重点領域「超高エネルギー天体」計画研究 A (分担)
平成 11年度 稲盛財団研究助成金 (代表)
平成 11 - 12年度 科研費 国際学術研究 (分担)
平成 12 - 14年度 科研費 基盤 A (分担)

Blow are the list of grants after moving to the Chiba University

平成 14年度 科研費奨励研究 (代表)
「自立型最高エネルギー宇宙線検出器の開発」 1,400千円

平成 15 - 16年度 科研費若手 B (代表)
「高エネルギー宇宙ニュートリノ探索用高効率光電子像倍管の開発」 2,800千円

平成 15 - 18年度 科研費基盤 B海外 (分担)
「南極氷河標的 ICECUBE観測実験による
高エネルギー宇宙ニュートリノの探索」 5,800千円
(注)この基盤 Bは若手 Bとの重複申請制限のために、
同僚助教授を代表にして申請。
南極・グループ会議への旅費として使用。

平成 15 - 17年度 井上科学振興財団 (代表)
「南極氷河標的 ICECUBE観測実験による
高エネルギー宇宙ニュートリノの探索」 8,400千円

平成 16 - 20年度 特定領域 (計画研究 B02 代表)
「最高エネルギー宇宙線の起源」 145,800千円

平成 17 - 18年度 日本学術振興会二国間交流事業 (日米 - NSF)
「ギガトン容量光検出器 IceCubeによる
高エネルギーニュートリノ天文学の開拓」 4,515 千円

平成 19 - 21年度 科研費基盤 B (代表)
「IceCubeニュートリノ望遠鏡による
極高エネルギー宇宙線放射機構の解明」 11,700千円

平成 22 - 23年度 日本学術振興会二国間交流事業 (日ベルギー)
「南極点直下チェレンコフ電波アレイ建設による
超高エネルギーニュートリノ深宇宙探査」 4,800 千円

平成 22 - 24年度 科研費基盤 B (代表)
「IceCubeニュートリノ望遠鏡による
極限宇宙物理の新たな展開」 14,200千円

平成 25 - 29年度 科研費基盤 S (代表)
「南極点複合ニュートリノ望遠鏡で探る深宇宙ー
高エネルギーニュートリノ天文学の始動」 160,900千円

平成 25 - 29年度 科研費新学術領域 (領域A04代表)
「ニュートリノで探る深宇宙」 139,800千円


