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ૉཻࢠཧࣨڀݚ

1. ಈͷ֓ཁ׆ڀݚ

1) ΤωϧΪʔجઢ࣮ݧʹ͓͚Δඇඪ४૬࡞ޓ༻ͷ͋Δ߹ͷύϥϝʔλʔॖୀ (҆ా)

͜Ε·ͰͷχϡʔτϦϊৼಈʹؔ͢Δ࣮ݧσʔλɼඪ४తͳੈࡾؒࠞ߹ͷΈͰ΄ͱΜͲઆ໌͞Ε

͍ͯΔ͕ɼඞͣ͠ఆྔతʹઆ໌ʹޭ͍ͯ͠Δͱ͑ݴͳ͍σʔλ͕एׯଘ͍ͯ͠ࡏΔɽଠཅχϡʔ

τϦϊ࣮ݧͱΧϜϥϯυ࣮ݧʹΑΔ࣭ྔೋࠩͷଌఆ͕ 2σҟͳ͍ͬͯΔͦͷΑ͏ͳݱͷҰͭ

Ͱ͋Δɽ͜ͷ࣭ྔೋࠩͷҧ͍ɼχϡʔτϦϊʹӨڹΛ༩͑ΔϑϨʔόʔґଘੑͷ͋Δඇඪ४૬

ΛԾఆͨ͠߹ͷଠཅχϡʔτϦϊͷ༺࡞ޓΑΓઆ໌͕Ͱ͖Δ͜ͱ͕ΒΕ͍ͯΔɽඇඪ४૬ʹ༺࡞ޓ

ղੳͰɼ࣮࣭తʹΤωϧΪʔʹ͓͚Δೋੈͷʹؼணͤͯ͞ߦΘΕΔ͍Δɽ͜ͷͨΊɼՃث

χϡʔτϦϊʹΑΔجઢ࣮ݧʹରͯ͠ैདྷߦΘΕΔղੳͰ̏ྻ̏ߦͷྻߦཁૉͷύϥϝʔλʔ (εαβ ,

αβ = e, µ, τ)͕ΘΕ͓ͯΓɼଠཅχϡʔτϦϊͷղੳʹݱΕΔύϥϝʔλʔ (εD, εN ) ͱҟͳΔͨΊɼ

ͷൺֱ͕͘͠ͳ͍ͬͯΔ͚ͩͰͳ͘ɼ༨ͳࣗ༝ʹର͢Δ࠷దԽ͕ඞཁͱͳ͍ͬͯΔɽ͜ͷ

ͷ͏ͪͰൺֱతΤωϧΪʔͷ෦ྨݧχϡʔτϦϊ࣮ثͰɼՃڀݚ (E !1GeV)ʹଐ͢Δ T2HK

ͱT2HKKΛఆ͠ɼଠཅχϡʔτϦϊͷղੳͱಉ༷ͷۙࣅͰɼඇඪ४૬࡞ޓ༻ͷແݩ࣍ύϥϝʔλʔ

͕খ͍͞ͱ͍͏ԾఆͷͱʹɼχϡʔτϦϊৼಈͷ֬ΛٻΊͨɽͦͷ݁Ռɼ(εD, εN )ͷଞʹ༨ͳύ

ϥϝʔλʔ̍ݸΛ૿͚ͩ͢Ͱɼৼಈ֬Λද͢͜ͱ͕ग़དྷΔ͜ͱ͕Θ͔ͬͨɽ͞Βʹɼجઢͷҟͳ

ΔT2HKͱT2HKKͷ̎ͭͷ࣮ݧΛΈ߹ΘͤΔ͜ͱʹΑΓɼ࣮ݧతे͕ࠩޡখ͍͞߹ʹɼ࣭ྔ

֊ੑ (∆m2
31 ͷූ߸)ɼθ23 ͷ octant (π/4 − θ23 ͷූ߸)ɼCPҐ૬ δɼඇඪ४૬࡞ޓ༻ͷύϥϝʔλʔ

ͷύϥϝʔλʔ͕খ͍͞ͱ͍͏Ծఆͷͱʹɼղੳ༺࡞ޓཧతʹܾఆͰ͖Δ͜ͱΛɼඇඪ४૬ݪΛݸ̏

తʹࣔͨ͠ɽT2HKK࣮ݧɼΤωϧΪʔͰجઢ͕ 1000kmҎ্ͷ།ҰͷՃثχϡʔτϦϊ࣮ݧ

ΒΕΔɽ͛ڍΔղੳͷ؆୯ԽͦͷಛͷҰͭͱͯؔ͢͠ʹ༺࡞ޓըͰ͋Γɼඇඪ४૬ܭ

2) ΤωϧΪʔχϡʔτϦϊʹ͓͚ΔεςϥΠϧχϡʔτϦϊৼಈߴྀͨ͠ߟऩͷޮՌΛٵ (҆ాɼϫϯ)

ैདྷͷχϡʔτϦϊৼಈͰχϡʔτϦϊͷϑϥοΫε͕ݮগ͠ͳ͍ͱ͍͏Ծఆͷͱʹٞ͞Ε͍ͯ

ΔɽҰํɼؔۙ࠷৺͕ͨ࣋Ε͍ͯΔߴΤωϧΪʔχϡʔτϦϊͰɼχϡʔτϦϊʕ֩ࢠͷஅ໘ੵ͕େ

͖͘ͳΔͨΊɼٵऩͷޮՌ͕ແࢹͰ͖ͳ͘ͳΔɽඪ४తͳੈࡾؒࠞ߹ͷ߹ʹٵऩͷޮՌࡾछྨ

ͷϑϨʔόʔʹීวతʹಇͨ͘ΊɼҰ༷ͳݮਰͱͳΔ͜ͱ͕Θ͔Δɽ͔͠͠ɼεςϥΠϧχϡʔτϦϊ

͕ଘ͢ࡏΔ߹ʹɼ௨ৗͷχϡʔτϦϊʹٵऩͷޮՌ͕ಇ͘ҰํɼεςϥΠϧχϡʔτϦϊʹಇ

͔ͳ͍ͷͰɼඇࣗ໌ͳޮՌ͕ظ͞ΕΔɽಛʹ࣭ྔೋ͕ࠩ LSND࣮͔ݧΒࣔࠦ͞Ε͍ͯΔ͔ͦΕҎ

্ͷͷྖҬͷ߹ʹɼߴΤωϧΪʔྖҬ (10TeV! E ! 1PeV)Ͱ࣭ྔʹΑΔࠞ߹ޮՌɼχϡʔτϦ

ϊৼಈʹ͓͚Δ͍ΘΏΔ࣭ޮՌɼٵऩͷޮՌ͕ͦΕͧΕಉఔʹޮ͍ͯ͘ΔͨΊɼ࣮࣭࣭ྔೋࠩɾ

࣮࣭ࠞ߹͕֯ඪ४తͳͷͱҟͳΔܗΛͭ࣋ɽεςϥΠϧχϡʔτϦϊ͕ଘ͠ࡏɼͦͷৼಈύϥϝʔ

λʔ͕ҰఆͷྖҬʹଘ͢ࡏΔ߹ʹɼকདྷͷ IceCubeͷΞοϓάϨʔυͷେݕܕग़ثͰɼ͜ΕΒ

ͷޮՌͷ؍ଌ͕ظͰ͖Δɽ

3) ΔήʔδͷࣗൃతഁΕʢᖒʣ͚͓ʹܕݭ

ʹۭ࣌ݩ࣍ཧͷ̍̌ݭ DpϒϨʔϯͱ͍͏ pۭؒݩ࣍ΛΊΔମΛಋೖ͢Δͱɼͦͷ্ͷ p + ࣍1

.ήʔδରশੑ͕ಋೖ͞ΕΔʹۭ࣌ݩ DpϒϨʔϯ͕N ຕॏͳ͍ͬͯΔͱήʔδରশੑ܈ U(N)ʹͳ

Δ. ΔిऑରশੑͷࣗൃతഁΕͷΑ͏ͳήʔδରশੑͷࣗൃతഁΕɼ͜ͷN͍͖ͯىͷੈքͰ࣮ݱ ຕ

ͷDp ϒϨʔϯ͕͢Δ͜ͱʹΑͬͯ͜ىΔ.ྫ͑ɼͦΕ͕N1 ͷ·ͱ·ΓͱN2ݸ ʹͷ·ͱ·Γݸ

͢Δͱ (N1 +N2 = N)ɼήʔδରশੑ U(N1)xU(N2)ʹഁΕΔ. ͨ͠ 2ͷ DpϒϨʔϯͷ
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͕ήʔδରশੑͷࣗൃతഁڑΛͲ͏ͬͯҰఆʹอ͔ͭͱ͍͏͜ͱ͕ʹͳΔ.ͳͥͳΒɼͦͷڑ

ΕͷΤωϧΪʔεέʔϧʹରԠ͠ɼ࣮ݱͷੈքͰऑ͍૬࡞ޓ༻ͷྗͷ͞ڧΛܾΊΔ͜ͱʹͳΔ͔ΒͰ

͋Δ. DpϒϨʔϯ͕૬ରతʹ੩͍ͯ͠ࢭΔͱ͖ʹྗಇ͔ͳ͍͕ɼ૬ରӡಈΛ͍ͯ͠Δ߹ʹର

শੑ͕ഁΕͯྗ͕ಇ͘. ͦ͠ͷྗ͕ेʹͯ͘ڧԕ৺ྗͱόϥϯε͢ΔͳΒɼ2ͭͷDpϒϨʔϯ

࿈ܥͷΑ͏ʹڑΛҰఆʹอͪͭͭެసӡಈ͢ΔՄੑ͕͋Δ. ͜Ε 2ͷ DpϒϨʔϯͷڑΛ

ҰఆʹอͭߏػͰ͋Δ͔͠Εͳ͍. ͦ͜Ͱɼಛʹۭ̏ؒݩ࣍ΛΊΔD3ϒϨʔϯͷ߹ʹ͍ͭͯ۩ମ

తʹྗͷϙςϯγϟϧΛͨ͠ࢉܭ. ͦͷ݁ՌɼྗҾྗͰ͋Δ͜ͱ͕Θ͔͕ͬͨɼͦͷେ͖͞ 2ͭͷ

D3ϒϨʔϯʹެసӡಈΛͤ͞Δ΄Ͳ͘ڧͳ͍͜ͱ͕Θ͔ͬͨ. ͔͠͠ɼ͜ΕͦΕͧΕ̍ຕͷD3ϒ

Ϩʔϯ͕Εͯଘ͢ࡏΔ߹ʹ͍ͭͯͰɼෳຕͷॏͳͬͨD3ϒϨʔϯͷ߹ʹɼެసӡಈ͕Մ

Ͱ͋ΔՄੑ͕͞Ε͍ͯΔ.

͜ͷڀݚߴΤωϧΪʔՃߏػڀݚͷүࢯڿ, ਢࢁ͓ࢯΑͼଠాޫࢯͱͷڞಉڀݚͰ͋Δ.

4) ެస͢ΔϒϨʔϯ্ʹ͓͚ΔϩʔϨϯπରশੑͷഁΕʢᖒʣ

߹ɼDpϒϨʔϯ্ͰϩʔϨϯπରশੑ͕ഁΕΔͨ͠ݱͷΑ͏ͳଋറঢ়ଶ͕࣮ܥస͢Δ࿈ެʹ͍ޓ

͜ͱʹͳΔ. ಛʹɼήʔδରশੑͷࣗൃతഁΕͱؔΘΔώοάεཻݱʹࢠΕΔϩʔϨϯπରশੑͷഁΕ

ʹ͍ͭͯɼଋറঢ়ଶΛ͍ͯͬ࡞Δྗͷੑ࣭ʹΑΒͳ͍༧ݴΛߦͳͬͨ. Βɼެసͷ͔֯ݧͷ࣮ࡏݱ

͓Αͦ 0.1GeV ҎԼʢࣗવ୯ҐܥʣͰͳ͚ΕͳΒͳ͍͜ͱ͕Θ͔ͬͨ.

͜ͷڀݚߴΤωϧΪʔՃߏػڀݚͷүࢯڿͱͷڞಉڀݚͰ͋Δ.

5) Ӊഎܠࣹͷେ͖ͳεέʔϧͷΏΒ͗ͷภۃʢᖒʣ

ӉഎܠࣹͷΏΒ͗ͷภۃɼಛʹେ͖ͳεέʔϧʢখ͞ͳʣͷΏΒ͗ͷ B-mode ͱݺΕΔภۃ

ʢେεέʔϧ B-mode ภۃʣʹ͍ͭͯͨ͠ڀݚ. େεέʔϧͷԹΏΒ͗ʹҟৗ͕͋Γ, ͦΕ͕Πϯϑ

Ϩʔγϣϯͷ࢝·ΓΛ͍ͯݟΔͨΊͰ͋ΔͱղऍͰ͖Δ͜ͱ͕ΒΕ͍ͯΔ. ·ͨ, େεέʔϧ B-mode

ภۃӉͷΠϯϑϨʔγϣϯʹΑͬͯੜ͞Εͨ࢝ݪςϯιϧΏΒ͗ͷΈΛݯىͱ͢Δ͜ͱ͕ΒΕ

͍ͯΔ. େεέʔϧ B-mode ภۃΛ؆ܿʹ͢ࢉܭΔํ๏ΛఏҊ͠, ͦΕΛ༻͍ͯ, কདྷͷ LiteBIRD ͳͲ

ͷ؍ଌஔʹΑΔେεέʔϧ B-mode ภۃͷਫ਼ີଌఆʹΑͬͯ, զʑ͕ΠϯϑϨʔγϣϯͷ࢝·ΓΛݟ

͍ͯΔͱ͍͏ղऍͷ͞ΒͳΔূΛಘΔ͜ͱ͕Ͱ͖ΔՄੑ͕͋Δ͜ͱΛࣔͨ͠. ·ͨɼͦͷͨΊʹ

Ӊͷ࠶ΠΦϯԽͷաఔͷਫ਼ີͳཧղ͕ඞཁͰ͋Δ͜ͱΛɼ۩ମతʹ࠶ΠΦϯԽͷաఔʹ͍ͭͯՄੑ

ͷ͋ΔมߋΛࢉࢼͨͬߦΛ͍͔ͭ͘͜͏ߦͱʹΑͬͯࢦఠͨ͠ɽ

͜ͷڀݚ, ϐαߴߍֶൣࢣͷ A.Sagnottiࢯ, ͓Αͼ PLANCK collaborationʹଐ͢Δ A.Gruppuso

ͱࢯ P.Natoli (ڀݚଓܧ͔Βͷࡢ)ɽͨͬߦΛಘͯྗڠͷࢯ

2. ۀڀݚ

1) จ

Satshi Iso and Noriaki Kitazawa, A Possibility of Lorentz Violation in the Higgs Sector, Modern

Physics Letters A35 (2020) 2050064.

Satoshi Iso, Noriaki Kitazawa, Hikaru Ohta and Takao Suyama, Dynamics of Revolving D-Branes at

Short Distances, JHEP 2001 (2020) 182.

Noriaki Kitazawa, On CMB B-modes and the Onset of Inflation, JCAP 1908 (2019) 005.

2) ࠂձٞใࡍࠃ

Osamu Yasuda, Systematics in T2HK, T2HKK and DUNE PoS NOW2018 (2019) 034.
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3) ֶձߨԋ

˔ ຊཧֶձ 2019ळقେձ 2019 9݄ 17 – 20 (େֶܗࢁ)

үڿɼᖒܟষɼଠాޫɼਢࢁɿEffective potential for revolving D-branes in superstring theory

˔ ຊཧֶձ ୈ 74ճ࣍େձ 2020 3݄ 16 – 19 (େݹ໊)

҆ాमɿχϡʔτϦϊৼಈڀݚͷݱঢ়ͱల (টߨԋ)

ձٞࡍࠃ

˔ A topical conference on elementary particle physics and cosmology (Miami2019), 12–18 December

2019, Fort Lauderdale, Florida, USA

O. Yasuda: Phenomenology of the nonstandard interactions of neutrinos with the solar neutrino

parametrization

˔ Rencontres du Vietnam 2019: 3 Neutrinos and Beyond, 4–10 Aug 2019, ICISE, Quy Nhon, Vietnam

O. Yasuda: Practical tests on the PMNS paradigm (invited talk)

4) ஶॻ

҆ాम ,(ஶڞ) ڮߴӳ༤ɾۄจɾՈਖ਼ଇɾখݪߴ ฤɿӉཧֶϋϯυϒοΫ, D.3

ேॻళ, 2020 02݄ 01, ISBN978-4-254-13127-7
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ࣨڀݚΤωϧΪʔཧߴ

1. ಈͷ֓ཁ׆ڀݚ

The research activity of our Laboratory in the academic year 2019/2020 was mainly conducted in two

different directions corresponding to our two research projects. The conducted research in the first

project was a continuation of our earlier research in the previous four years, whereas another (second)

research project was new.

1)

Our main (first) research project is devoted to a unified theoretical description of cosmological

inflation, dark energy and dark matter in the early Universe, in the framework of supergravity theory.

This research project is aimed towards providing a theoretical bridge between modern theoretical

cosmology, based on the gravitational theory, theoretical high energy physics beyond the Standard

Model of elementary particles, based on quantum field theory, and supergravity theory, based on local

supersymmetry between bosonic and fermionic particles. The key subjects of our main research are

(i) high-scale spontaneous supersymmetry breaking after inflation, (ii) the dark energy represented by

a positive cosmological constant or a de Sitter vacuum, and (iii) a viable description of dark matter.

The dark matter in our approach has the gravitational origin either due to the super-massive gravitino

as the lightest supersymmetric particle or due to primordial black holes. In 2019 we extended our

supergravity models of Starobinsky inflation by adding their coupling to dilaton and axion, inspired by

superstring theory, in the presence of a vector supermultiplet with the alternative Fayet r Iliopoulos

term. By using the no-scale K Å hler potential and the superpotential as a sum of a constant and a

linear term, we got viable inflation. The current observations of the amplitude of primordial scalar

perturbations fix the supersymmetry breaking scale in our models at 1013 GeV. The axion has the

mass comparable to the inflaton mass (έτϑ). As the alternative, the supersymmetric Born r Infeld

theory coupled to supergravity was studied in the presence of a cosmological term with spontaneous

supersymmetry breaking. The consistency with local supersymmetry is achieved by compensating a

negative contribution to the cosmological term from the Born r Infeld theory by a positive contribution

originating from the gravitino condensate. The dynamical formation of the gravitino condensate in

supergravity is shown to be possible in the one-loop approximation, while its induced effective potential

can be used for driving inflation with the gravitino condensate as the inflaton. Uplifting a Minkowski

vacuum (after inflation) to a de Sitter vacuum is also possible by the use of the alternative Fayet r

Iliopoulos term (ੴ,έτϑ).

2)

Our second (new and invited) research project was devoted to a study of specific theoretical models

for anisotropic strange stars in modified f(R,T) gravity theory. We derived solutions to the modified

gravity equations describing a spherically symmetric anisotropic stellar object. To obtain our solution,

we used the so-calledʠembedding class oneʟtechniques. We studied the special case when the strange

quark matter distribution is governed by the simplified bag model equation of state, and calculated

the radius of the strange star candidates. The physical acceptability of our solutions is verified by

performing several physical tests. Our study shows that the massive stallar objects under investigation
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gradually become massive and larger in size, turning into less dense compact objects like massive

pulsars, Chandrasekhar stars, and magnetars, which remain obscure in the standard framework of

General Relativity (έτϑ).

2. ۀڀݚ

1) จ

R. Ishikawa, S.V. Ketov, Gravitino condensate in N=1 supergravity coupled to the N=1 supersym-

metric Born-Infeld theory, PTEP 2020, No. 1, 013B05, 13 pagesʢࠪࡁʣ

S.V. Ketov, M. Yu. Khlopov, Cosmological probes of supersymmetric field theory models at superhigh

energy scales, Symmetry 11 (2019) No. 4, 511, 18 pagesʢࠪࡁʣ

Y.Aldabergenov, S.V. Ketov, Inflation, dark energy and dark matter in supergravity, Astron. Nachr.

340 (2019), No.1-3, pages 126-130ʢࠪࡁʣ

H.Abe, Y.Aldabergenov, S.Aoki, S.V. Ketov, Polonyi-Starobinsky supergravity with inflaton in a

massive vector multiplet with DBI and FI terms, Class. and Quantum Grav. 36 (2019), No. 7,

075012, 31 pagesʢࠪࡁʣ

Y.Aldabergenov, S.V. Ketov, A. Chatrabhuti, Generalized dilaton-axion models of inflation, de Sitter

vacua and spontaneous SUSY breaking in supergravity, Eur. Phys. J. C79 (2019) No. 8, 713, 18

pages ʢࠪࡁʣ

D. Deb, S.V. Ketov, M. Yu. Khlopov, S. Ray, Study of charged strange stars in f(R,T) gravity. JCAP

1910 (2019) No. 10, 070, 24 pages ʢࠪࡁʣ

D. Deb, S.V. Ketov, S.K. Maurya, P.H.R.S. Moraes, S. Ray, Exploring physical features of anisotropic

strange stars beyond standard maximum mass limit in f(R,T) gravity. Mon. Not. Roy. Astron. Soc.

485 (2019) No. 4, 5652-5665 ʢࠪࡁʣ

S.V. Ketov, On the equivalence between Starobinsky and Higgs inflationary models in gravity and

supergravity, J. Phys. A: Math. and Theor. 53 (2020) 084001, 13 pagesʢࠪࡁʣ

2) ձٞࡍࠃ

˔ S .V. Ketov, Supergravity as the Dark Side of the Universe, 10th International Seminar on Gravi-

tation and CosmologyɼαϯΫτϖςϧϒϧΫɼϩγΞɼ2019 6݄

˔ S.V. Ketov, Dark Energy and Dark Matter in Supergravity, Meeting of the Division of Particles

and Fields of the American Physical SocietyɼϘετϯɼΞϝϦΧɼ2019 7݄
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Ӊཧࣨڀݚ

1. ಈͷ֓ཁ׆ڀݚ

ӉཧࣨڀݚͰɼ૬ର͕ؔΘΔΑ͏ͳߴΤωϧΪʔఱମݱɼۜՏɾۜՏஂͷܗͱਐԽɼ͓Α

ͼؔ࿈͢ΔӉϓϥζϚͷૅجతཧաఔΛςʔϚͱͯ͠ɼ༷ʑͳఱମݱΛରʹཧతڀݚΛਐ

Ί͍ͯΔɽ2019ͷߏࣨڀݚελοϑ 2໊ɼେֶӃੜ 4໊Ͱ͋Δɽ

1) ͱఱମͷਐԽݱΤωϧΪʔఱମߴ

ന৭ᛙ–ന৭ᛙ࿈ܥͷਐԽ ന৭ᛙɼଠཅఔͷ࣭ྔͷ߃ͷਐԽͷ͞ʹظ࠷ΕΔɼిࢠͷ

ॖୀѹͰࣗݾॏྗΛ͍ͯ͑ࢧΔఱମͰ͋Δɽന৭ᛙʹChandrasekhar࣭ྔͱݺΕΔݶք࣭ྔ (ଠ

ཅͷ͓Αͦ 1.4ഒ) ͕͋Γɼ͜ΕΛ͑Δͱ֩രൃͯ͠ Iaܕ৽ͱͳΔɽҎલɼ࿈Λ͢߃͔

Βന৭ᛙͷ࣭ྔ߱ணʹΑͬͯݶք࣭ྔΛ͑Δͱ͑ߟΒΕ͍͕ͯͨ (SDϞσϧ)ɼۙɼന৭ᛙ–

ന৭ᛙ͔ΒΔ࿈ͷਐԽͷ݁Ռͱͯ͠ Iaܕ৽͕͖ىΔՄੑ͕ݕ౼͞Ε͍ͯΔ (DDϞσϧ)ɽ

·ͩेͳཧղ͕ಘΒΕ͍ͯͳ͍ɽ͍ͦͯͭʹऀޙΔ͕ɼ͑ݟʹଌతʹͲͪΒͷ߹͋ΔΑ͏؍

͜ͰɼIaܕ৽ʹࢸΔՄੑͷ؍͔Βɼന৭ᛙ–ന৭ᛙؒͷ࿈ܥͷ࣭ྔ༌ૹͱ֯ӡಈྔ༌

ૹ͓Αͼܥ֎ͷͦΕΒͷ༌ૹ (Βͷଛࣦ͔ܥ) Λௐɼ࿈ܥͷਐԽΛཧతʹͨ͠ڀݚɽਐԽʹӨڹ

͢Δཧաఔͱͯ͠ɼॏྗ์ग़ɼைࣚྗɼ߱ணԁ൫ͷܗɼࣗసɼͳͲΛྀͨ͠ߟɽܥͰͷ༌ૹɼ

͍ܰํͷന৭ᛙ͕ RocheϩʔϒΛຬͨ͢͜ͱʹΑͬͯ͜ىΓɼLagrangeΛ௨ͬͯॏ͍ํͷന৭ᛙ

ʹ߱ண͢Δɽ͕ͨͬͯ͠ɼਐԽجຊతʹന৭ᛙͷ࣭ྔൺͰهड़͞ΕΔͷͰɼ2ͭͷന৭ᛙͷ࣭

ྔΛ࣠ʹऔͬͨμΠΞάϥϜͰɼ༌ૹͷ҆ఆɾෆ҆ఆྖҬΛௐͨɽͦͷ݁Ռɼ֯ӡಈྔͷ༌ૹʹҰ෦

ͷաఔΛྀ͍ͯ͠ߟͳ͍ઌڀݚߦʹൺɼ҆ఆͳന৭ᛙͷ࣭ྔͷΈ߹ΘͤͷྖҬ͕͕Δ͜ͱ͕

͔ͬͨɽ·ͨɼIaܕ৽ʹࢸΔ݅ௐɼ୯७ʹ߹ମ͢ΕChandrasekhar࣭ྔΛ͑Δ࿈ܥͰ

ɼEddingtonݶքΛ࣭͑ͨྔ߱ண͕ͳ͍߹ Iaܕ৽ʹࢸΔͱݶΒͣɼগͳ͘ͱ 1ͭଠ

ཅͷ 1.2ഒఔͷॏ͍ന৭ᛙ͕ඞཁͰ͋Δ͜ͱ͕͔ͬͨɽ

ۜՏத৺ͷڊେϒϥοΫϗʔϧͷ׆ಈͱۜՏͷਐԽ ଟ͘ͷۜՏʹ͓͍ͯͦͷத৺෦ʹଠཅ࣭ྔͷඦ

ສഒΛ͑ΔڊେϒϥοΫϗʔϧ͕͋Δ͜ͱ͕ΒΕ͍ͯΔɽϒϥοΫϗʔϧͷ࣭ྔM ͱۜՏͷத

৺෦όϧδͷͷࢄ σͷؒʹM −σ ΒΕΔͳͲɼϒϥοΫϗʔϧͱݟΕΔਖ਼ͷ૬͕ؔݺͱؔ

ۜՏ͍ޓʹӨڹΛٴ΅͠ͳ͕ΒਐԽͨ͜͠ͱ͕ࣔࠦ͞ΕΔɽҰํɼϒϥοΫϗʔϧ͔Βޫͷ 1/10

ఔͷΞτϑϩʔ͕؍ଌ͞Ε͓ͯΓɼϒϥοΫϗʔϧͷ׆ಈͱۜՏͷܗ׆ಈͱͷ͕ؔٞ͞Ε

͍ͯΔɿΞτϑϩʔ࣭ؒΛܥ֎ʹ͖ग़ͯۜ͠ՏͷܗΛ੍͢Δͱ͑ߟΒΕɼͦͷͨΊʹ

༧͞ΕΔϒϥοΫϗʔϧͷ׆ಈؒظ 1ઍສ͔Β 1ԯͱͳΔ͕ɼًڱઢྖҬͷ؍ଌ͔ΒੵݟΒ

ΕΔ׆ಈؒظ͍͍ͤͥ 10ສఔͰɼཧաఔͷٞʹ౿ΈࠐΉͱɼڞਐԽͷγφϦΦͦΕ΄Ͳ୯

७Ͱͳ͍͜ͱ͕͔Δɽͦ͜ͰɼϒϥοΫϗʔϧͷ׆ಈΛௐɼΞτϑϩʔʹΑ࣭͕ͬͯؒͲ͜

·Ͱ͖ग़͞ΕΔ͔ɼܗ׆ಈͷӨڹʹ͍ͭͯͷڀݚΛਐΊͨɽ߱ணԁ൫ͷྗֶత҆ఆੑɼΞ

τϑϩʔͷিܸͰѹॖ͞Ε࣭͕ͨྫྷ͑ͯෆ҆ఆʹͳΓɼࢠӢͱͳͬͯϒϥοΫϗʔϧʹ߱ணͯ͠

ΑͬͯʹࢉܭՄੑͳͲɼ༷ʑͳཧաఔΛղੳత͓Αͼྲྀମ͢͜ىΓฦ͠ΞτϑϩʔΛҾ͖܁

ௐͨɽͦͷ݁Ռɼൺֱత࣭ྔͷখ͞ͳϒϥοΫϗʔϧΛͭۜՏͰɼΑ͘ΒΕͨM − σ ͷؔ

ϕΩ͔Β֎ΕͯɼΑΓ؇͔ͳϕΩͷ૬ؔΛࣔ͢ՄੑΛݟग़ͨ͠ɽ·ͨɼ࣭ྔͷେ͖ͳϒϥοΫϗʔ

ϧʹ͓͚ΔM − σ ΓʹͨۂͷϕΩͱ࣭ྔͷখ͞ͳϒϥοΫϗʔϧʹ͓͚ΔϕΩɼ·ͨͦͷંΕؔ

Δ࣭ྔɼඇҰ༷ͳ࣭Λ͑ߟΔ͜ͱͰઆ໌Ͱ͖ΔՄੑ͕͋Δ͜ͱ͕͔ͬͨɽ
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2) ఱମͷܗ

ۜՏஂɾத৺ۜՏͷܗঢ়ਐԽ ۜՏஂͱͦͷத৺ʹҐஔ͢ΔۜՏͷܗঢ়ପԁମͰۙ͢ࣅΔ͜ͱ͕Ͱ͖

ΔɽͦΕΒͷ࣠ํ͕ἧ͏͕͋Δ͜ͱ͕Θ͔͍ͬͯΔ͕ɼͦͷݪҼʹ͍ͭͯΘ͔͍ͬͯͳ͍ɽ

ͦ͜ͰӉతྲྀମγϛϡϨʔγϣϯΛ༻͍ͯڀݚΛͨͬߦɽͦͷ݁ՌɼॳظͷີΛө͍ͯ͠

Δ͜ͱΛݟग़ͨ͠ɽ·ͨɼॏྗϨϯζ؍ଌͳͲͱͷൺֱͨͬߦɽ

2. ۀڀݚ

1) จ

T. Okabe, T. Nishimichi, M. Oguri, S. Peirani, T. Kitayama, S. Sasaki, Y. Suto, C. Pichon, Y. Dubois:

”Cosmological evolution of orientations of cluster-sized dark matter haloes and their central galaxies

in the Horizon-AGN simulation”, MNRAS, 491 (2020) 2268

2) ஶॻ

ҪতɿʮӉཧֶϋϯυϒοΫʯڞஶ (2.2.4 ৽രൃ͔Β৽֚ͷਐԽɼ2.2.5 ৽

֚ͷཧɼA.10 ॏཁͳࢠݪཧաఔΛࣥච)ɼேॻళɼ2020 1݄ɽ

3) ֶձߨԋ

˔ ຊఱจֶձ 2019ळقձ 2019 9݄ 11–13ʢ۽ຊେֶʣ

҆৴ҰɼҪতɼా৾ٱɿ࣭ྔҠಈʹ͏࿈ന৭ᛙܥͷਐԽ

˔ ӉϓϥζϚʹ͓͚ΔཻࢠՃϫʔΫ γϣοϓ 2019 8݄ 20–21ʢ໊ݹେֶʣ

Ҫতɿ์ࣹεϖΫτϧ͔Β୳ΔཻࢠՃաఔ
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ࣨڀݚϋυϩϯཧ֩ࢠݪ

1. ಈͷ֓ཁ׆ڀݚ

ຊࣨڀݚͰɼϋυϩϯΛڀݚରʹɼࣗવքͷྗͷ͏ͪͷ 1ͭʮ͍ڧ૬࡞ޓ༻ʯͷ৫Γ͢ཧݱʹ

৭ྗֶɼΤωϧΪʔྖҬͰΧϥʔͷดࢠཧͰ͋Δྔૅجͷ༺࡞ޓ૬͍ڧΛ͍ͯ͠Δɽڀݚ͍ͯͭ

ͳಈྗ࠼ଌ͞Εͣɼ300छҎ্ͷϋυϩϯ͕ଟ؍ຊࣗ༝ͷΫΥʔΫɾάϧʔΦϯجɼ͖ىΊ͕ࠐ͡

ֶΛ͍ࣔͯ͠ΔɽݱͷϋυϩϯཧͰɼੈքதͷ࣮ࢪݧઃ͔Βଟ͘ͷ৽͍͠σʔλ͕͞څڙΕɼै

དྷͷ୯७ͳΫΥʔΫܕʹΑΔඳ૾͕ഁ͠ɼϚϧνΫΥʔΫϋυϩϯࢠͳͲɼ৽حͳߏΛͬ࣋

ͨϋυϩϯঢ়ଶ͕ଘ͢ࡏΔՄੑ͕Μʹٞ͞Ε͍ͯΔɽҰํͰɼ͍͔ͯͬͭݟࡏݱΔϋυϩϯͷ͏

ͪɼ͍ڧ૬࡞ޓ༻ʹରͯ҆͠ఆͳཻࢠ͘͝গͷجఈঢ়ଶͷΈʹݶΒΕɼΤΩκνοΫߏΛͭ࣋ͱ

ݱ໐ঢ়ଶͰ͋Δɽ͜ͷڞɼଟϋυϩϯঢ়ଶͷ่յʹରͯ͠ෆ҆ఆͳࢠ͞ΕΔ΄ͱΜͲͷཻظ

໐ͳͲಈྗֶతͳଆڞཚɼࢄΛཧղ͢Δʹߏͷϋυϩϯͷ࣮ݱΕ͍ͯΔ͕ɼ͞ࢹͰܰ͠͠ࡏ

໘Λྀͯ͠ߟϋυϩϯߏΛ͢ڀݚΔ͜ͱ͕ෆՄܽͰ͋ΔɽຊࣨڀݚͰΤΩκνοΫϋυϩϯΛࢄཚ

աఔͷڞ໐ঢ়ଶͱͯ͠ଊ͑ɼͦͷߏͷڀݚΛ௨͍ͯ͡ڧ૬࡞ޓ༻ͷඇઁಈతಈྗֶΛղ໌͢Δɽ

1) ΤωϧΪʔিಥԠͰͷϋυϩϯ૬ؔߴ

ଌ؍ͰڹͷӨੑܭ౷ࢠͱྔ༺࡞ޓΤωϧΪʔিಥԠʹ͓͚ΔϋυϩϯଟॏੜͰɼϋυϩϯؒͷ૬ߴ

͞ΕΔϋυϩϯରͷʹ૬͕ؔੜ͡Δɽैདྷͷϋυϩϯؒ૬ؔͷڀݚͱͯ͠ɼ؍ଌ͞Εͨӡಈྔ૬

ؔΛ༻͍ͯ์ग़ιʔεͷใΛܾఆ͢ΔͨΊʹར༻͞Ε͖͕ͯͨɼۙͰਪఆ͞ΕͨιʔεͷใΛ

ͱʹ૬͔ؔΒະͷϋυϩϯؒ૬࡞ޓ༻Λܾఆ͢Δ৽ͨͳख๏ͱͯ͠ΛूΊ͍ͯΔɽࡏݱRHIC

ͷ STAR LHCͷ ALICEͳͲͰ༷ʑͳϋυϩϯର૬ؔͷଌఆ͕ߦΘΕͭͭ͋ΓɼಘΒΕͨσʔλ͔

Βϋυϩϯؒ૬ؔΛܾఆ͢ΔཧతΈΛඋ͢Δ͜ͱ͕ඞཁͱ͞Ε͍ͯΔɽ

ΤωϧΪʔিಥԠͰͷK−p૬ؔͱΧΠϥϧߴ SU(3)ಈྗֶ িಥͰͷK−pࢠɾཅࢠΤωϧΪʔཅߴ

૬ؔؔۙ࠷ALICEʹΑͬͯଌఆ͞ΕɼಛʹK−pੑࢄཚσʔλͷ͍ܽͯ͠ΔᮢۙͷྖҬͰ

ਫ਼ີͳσʔλ͕ಘΒΕ͓ͯΓɼ૬ؔؔͷ݁Ռ͕ࢄཚ࣮ݧʹ૬ิతͳ૬࡞ޓ༻ͷใΛ༩͑Δͱظ͞

Ε͍ͯΔɽҰํͰK−pνϟϯωϧʹɼ͍ΤωϧΪʔͷνϟϯωϧʢπΣɼπΛʣͷ݁߹ɼΞΠιε

ϐϯରশੑͷഁΕʹΑΔ K̄0nνϟϯωϧͱͷᮢΤωϧΪʔͷͣΕɼK−pؒͷΫʔϩϯ૬࡞ޓ༻ɼͱ

͍͏ཁૉ͕ಉ࣌ʹଘ͠ࡏɼैདྷٞ͞Ε͖ͯͨϋυϩϯؒ૬ؔʹൺ࣭తʹҟͳΔෳ͞ࡶΛ༗͍ͯ͠Δɽ

զʑɼϛϡϯϔϯՊେʢυΠπʣͱ ITPʢதࠃʣͱͷڞಉڀݚͰɼK̄N -πΣ-πΛνϟϯωϧ݁߹Λཅ

ʹऔΓࠐΈɼΫʔϩϯ૬࡞ޓ༻ɼٴͼK−pͱ K̄0nͷᮢΤωϧΪʔࠩΛྀͨ͠ߟʹີݫΈͰK−p

ରͷӡಈྔ૬ؔؔΛͨ͠ࢉܭɽطଘͷࢄཚσʔλʹ͍ͯͮجΧΠϥϧ SU(3)ಈྗֶͰߏங͞Ε࣮ͨݱ

త K̄N ૬࡞ޓ༻ϙςϯγϟϧΛ༻͍ɼπΣιʔεؔͷॏΈΛదʹௐ͢Δ͜ͱͰ৽͘͠ଌఆ͞Εͨ

K−p૬ؔؔͷσʔλ͕ݱ࠶Ͱ͖Δ͜ͱΛࣔͨ͠ɽ͞Βʹɼཅࢠɾࢄ֩ࢠݪཚͷΑ͏ʹΑΓେ͖ͳιʔ

εαΠζ͕ظ͞ΕΔܥͰͷ૬ؔؔ πΣιʔεؔͷॏΈʹ͋·ΓӨ͞ڹΕͳ͍͜ͱΛ໌Β͔ʹ͠ɼ

૬ؔؔͷιʔεαΠζґଘੑ͕ K̄N ૬࡞ޓ༻ͷܾఆʹ͍ͭͯॏཁͳׂΛՌͨ͢͜ͱΛࣔͨ͠ɽ

૬ରతॏΠΦϯিಥʹ͓͚Δ૬ؔؔΛར༻ͨ͠ΩΩɼpΩμΠόϦΦϯͷڀݚ ͜Ε·ͰόϦΦϯ

̎ͷϋυϩϯʢμΠόϦΦϯʣॏཅࢠҎ֎ʹ࣮ݧతʹ؍ଌ͞Ε͍ͯͳ͍͕ɼۙͷ֨ࢠQCDୈҰݪཧ

ͷਐలʹΑΓετϨϯδωεΛଟؚ͘Ήࢉܭ ΩΩٴͼ pΩܥͰͷଋറঢ়ଶͷଘ͕ࠦࣔ͞ࡏΕ͍ͯΔɽ͜

ΕΛ࣮ݧతʹ͢ূݕΔͨΊʹɼզʑ ITPʢதࠃʣͱͷڞಉڀݚͰɼ૬ରతॏΠΦϯিಥʹ͓͚Δଟ

ॏετϨϯδωενϟϯωϧͷόϦΦϯରӡಈྔ૬ؔؔΛಋग़ͨ͠ɽཻ̍ࢠؔͷσʔλΛ༻͍
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ͯுιʔεϞσϧΛߏங͠ɼ֨ࢠQCDࢉܭͰಘΒΕͨϋυϩϯؒϙςϯγϟϧΛ༻͍ͯ૬ؔؔΛ

ɽҟͳΔিಥ݅ʢத৺িಥͱपลিಥʣͰͷͨ͠ࢉܭ pΩ૬ؔؔͷৼΔ͍Λղੳ͠ɼ์ग़ιʔε

ͷҧ͍͕૬ؔʹ༩͑ΔӨڹΛఆྔతʹ໌Β͔ʹͨ͠ʢਤ 1ʣɽ࣮ࡍʹ STARͱALICEʹΑΔ࣮ݧσʔλ

ͱൺֱ͢Δ͜ͱͰɼμΠόϦΦϯঢ়ଶͷଘ͕ࠦࣔ͢ࡏΔ݁ՌΛಘͨɽ

2) ϋυϩϯಈྗֶͱ෦ߏ

ΧΠϥϧରশੑΛྀͨ͠ߟDπࢄཚதͷD∗
0 ໐ͷੑ࣭ڞ Dϝιϯॏ͍νϟʔϜΫΥʔΫͱ͍ܰ u, d

ΫΥʔΫͷଋറܥͰ͋ΓɼΫΥʔΫ࣭ྔ͕ॏ͍ݶۃͰΓཱͭϔϏʔΫΥʔΫରশੑͱɼΫΥʔΫ࣭ྔ

∗Ͱ͋ΔɽಛʹɼεΧϥʔDܥΛड͚ΔݶͰཱ͢ΔΧΠϥϧରশੑͷ྆ํͷ੍ݶۃ͍͕ܰ
0 ϝιϯɼج

ఈঢ়ଶͷDϝιϯͷΧΠϥϧύʔτφʔͱ͢Δඳ૾͕͋ΔҰํɼDπࢄཚͷڞ໐ঢ়ଶͱͯ͠ಈతʹੜ

͞ΕͨDπࢠঢ়ଶͱ͍͏ٞ͋Γɼͦͷߏͷཧղʹ͍ͯͬࢸͳ͍ɽզʑD∗
0 ϝιϯΛهड़͢Δ

ͨΊɼΧΠϥϧରশੑͱϔϏʔΫΥʔΫରশੑΛଚॏͨ͠Έʹ͍ͯͮجΧΠϥϧύʔτφʔߏΛ

ಋೖ͠ɼ͞ΒʹΧΠϥϧΤωϧΪʔఆཧΛຬͨ͢ܗͰDπ ∗ཚํఔࣜΛղ্͍ͨͰɼੜ͞ΕͨDࢄ
0

Ͱಘݧཚͱ݁߹ͤ͞Δ͜ͱͰɼ࣮ࢄ໐ͷੑ࣭Λௐͨɽ݁Ռͱͯ͠ɼΧΠϥϧύʔτφʔঢ়ଶΛڞ

ΒΕΔD∗
0 ϝιϯͷੑ࣭Λݱ࠶Ͱ͖Δ͜ͱΛ໌Β͔ʹͨ͠ɽಉ࣌ʹɼD∗

0 ϝιϯͷݻ༗ΤωϧΪʔΛ༩͑

Δࢄཚৼ෯ͷۃͷҐஔ͕ΧΠϥϧॖڽͷมԽʹରͯ͠ඇৗʹහײͰ͋Δ͜ͱ͔ΒɼDπࢠঢ়ଶͷ

༩͕ॏཁͰ͋Δ͜ͱΛ໌Β͔ʹͨ͠ɽد

ᮢۙঢ়ଶͷߏͱۭؒαΠζ ϋυϩϯ֩ࢠݪͷΫϥελʔߏᮢۙʹ͋ΒΘΕΔͱظ

͞Εɼಛʹ sᮢۙͷଋറঢ়ଶ͕ۭؒతʹߏ͕ͨͬΛͭ࣋͜ͱ͕ΒΕ͍ͯΔɽ͜ͷݪҼͱ͠

ͯɼ֯ ӡಈྔΛͨ࣋ͳ͍ sͷ̎ମࢄཚεέʔϧෆมͳΤωϧΪʔ͕ݶۃऔΕΔ͜ͱʢΤωϧΪʔ

ීวੑʣ͕͛ڍΒΕΔɽҰํͰ༗ݶͷ֯ӡಈྔΛ࣍ߴͭ࣋ͷ෦ͰΤωϧΪʔීวੑཱͤͣɼ

Ϋϥελʔߏ͕ͲͷΑ͏ʹݱΕΔ͔໌Β͔Ͱͳ͍ɽզʑ࣍ߴͷ෦ΛؚΊͯᮢۙঢ়ଶͷେ

͖͞ΛௐΔͨΊɼҪܕށϙςϯγϟϧܕͰ̎ମ૬࡞ޓ༻ʹΑΔଋറঢ়ଶͷฏ̎ۉܘΛղੳతʹ

ಋग़͠ɼଋറΤωϧΪʔґଘੑΛղੳͨ͠ɽ݁Ռͱͯ͠ɼs͚ͩͰͳ͘ pͷଋറঢ়ଶऑଋറݶۃ

Ͱ͢ࢄൃ͕ܘΔ͕ɼऑଋറݶۃͷฏ̎ۉܘͷଋറΤωϧΪʔґଘੑʹఆੑతͳҧ͍͕ݱΕΔ͜ͱ

Λࣔͨ͠ɽsͷ߹ΤωϧΪʔීวੑ͔ΒϙςϯγϟϧͷৄࡉʢҪށͷ෯ͳͲʣʹґΒͣʹଋറ

ΤωϧΪʔ͔Βܾ͕ܘ·Δͷʹର͠ɼpͷ߹ऑଋറݶۃͰҪށͷ෯ʹґଘܾ͕ͯ͠ܘ·Δ

ͱ͍͏ੑ࣭͕͋Δ͜ͱΛ໌Β͔ʹͨ͠ɽ

!"#$%&'()*+,%&'()*+
-&)"-.&)*+,%&'()*+

/012&3,%4

-

!

ਤ 1: িಥ݅ͷҟͳΔ pΩ ૬ؔؔͷத৺িಥͱͷൺ
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2. ۀڀݚ

1) จ

Y. Kamiya, T. Hyodo, K. Morita, A. Ohnishi, W. Weise: ”K−p correlation function from high-energy

nuclear collisions and chiral SU(3) dynamics”, Phys. Rev. Lett., 124 (2020) 132501

K. Morita, S. Gongyo, T. Hatsuda, T. Hyodo, Y. Kamiya, A. Ohnishi: ”Probing ΩΩ and pΩ dibaryons

with femtoscopic correlations in relativistic heavy-ion collisions”, Phys. Rev. C, 101 (2020) 015201

T. Sugiura, T. Hyodo: ”Nature of the D∗
0 meson in the Dπ scattering with chiral symmetry”, Phys.

Rev. C, 99 (2019) 065201

2) ֶձߨԋ

˔ ຊཧֶձɹୈ̓̑ճ࣍େձ 2020 3݄ 16ʙ19ʢ໊ݹେֶʣ

ฌ౻༤ɿᮢۙঢ়ଶͷߏʹ͍ͭͯ

˔ ຊཧֶձ 2019ळقେձ 2015 9݄ 17ʙ20ʢܗࢁେֶʣ

ਆ୩༗ً, ฌ౻༤, ా݈࢘, େ໌: ༺࡞ޓ૬ࢠ֩ࢠͰͷK-p૬ؔͱKதؒݧΤωϧΪʔিಥ࣮ߴ

˔ ୈೋճΫϥελʔ֊ྖҬڀݚձ 2015 5݄ 31ʙ6݄ 1ʢ౦ۀژେֶʣ

T. Hyodo: Exotic hadrons and emergent long range correlation in QCD

ձٞࡍࠃ

˔ 2nd workshop “Clusters in quantum systems: from atoms to nuclei and hadrons” 2020 1݄ 27–31

ʢKyushu Univ., Fukuoka Japanʣ

T. Hyodo: Size and structure of near-threshold states

˔ Workshop ”Physics of heavy-quark and exotic hadrons” 2020 1݄ 27–29ʢJ-PARC, Ibaraki

Japanʣ

T. Hyodo: Λ(1405) as a hadronic molecule (Invited Talk)

˔ Universal physics in Many-Body Quantum Systems - From Atoms to Quarks 2019 10݄ 7–11

ʢTrento, Italyʣ

T. Hyodo: Λ(1405) as a hadronic molecule

˔ XVth Rencontres du Vietnam Perspectives in Hadron Physics 2019 9݄ 22–29ʢQuy Nhon,

Vietnamʣ

T. Hyodo: Status of Λ(1405) in chiral dynamics (Invited Talk)

˔ FemTUM19 2019 9݄ 12–13ʢMünchen, Germanyʣ

T. Hyodo: K̄N and ΩN interactions in effective field theory (Invited Talk)
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˔ Chiral and heavy quark symmetries in quark-hadron physics 2019 8݄ 25ʢOsaka Univ., Osaka

Japanʣ

T. Hyodo: Nature of the D∗
0 meson in Dπ scattering with chiral symmetry

˔ XIII International Conference on Hadron Spectroscopy and Structure (HADRON2019) 2019 8

݄ 18ʢGuilin, Chinaʣ

T. Hyodo: Dynamically generated hadron resonances (Plenary Talk)
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ඇઢܗཧࣨڀݚ

1. ಈͷ֓ཁ׆ڀݚ

1) τϯωϧ྾ͷҟৗ૿େͱϨϕϧμΠφϛΫε

༗ɼτϯωϧޮՌݻͰରশੑͷҟͳΔঢ়ଶͷΤωϧΪʔܥϙςϯγϟϧށͷରশೋॏҪݩ࣍̍

ʹΑΓࢦؔతʹখ͞ͳτϯωϧ྾Λ࡞Δɽಉ༷ͷݱ̎ݩ࣍Ҏ্ͷܥͰ͜ىΔ͕ɼҰൠʹ̎

ͷͦΕͱҟݩ࣍ඇՄੵʹͳΔͨΊɼͦͷτϯωϧ྾ͷੑ࣭͕̍ܥయݹରԠ͢ΔܥҎ্ͷݩ࣍

ͳΔɽಛʹɼϓϥϯΫఆɼ͘͠ܥͷύϥϝʔλͷؔͱͯ͠ɼτϯωϧ྾ͷେ͖͕͞ҟৗ૿େ

͠ɼ͔ͭͦΕ͕࣋ଓ͢Δ͜ͱ͕ଟ͘ͷܥͰ͞؍ΕɼඇՄੵܥͷେ͖ͳಛͱͯ͠͞Ε͖ͯͨɽ

͔͠͠ͳ͕Βɼͦͷݱͷൃ͔ݟΒطʹ 20ࡏݱͨͬܦͰͦͷݯىΛ໌֬ʹઆ໌͢ΔཧݱΕͯͳ

͍ɽ͜͜ͰɼϨϕϧμΠφϛΫεͱݺΕΔɼܥͷύϥϝʔλมԽʹରͯ͠ݻ༗ͱݻ༗͕ؔै͏

μΠφϛΫεΛ͢ߟΔ͜ͱʹΑͬͯɼτϯωϧ྾ͷҟৗ૿େ࣋ଓͷݯىʹ͍ͭͯͷߟΛ͍ߦɼҟ

ৗ૿େ࣋ଓ͕ൃੜ͢Δ݅ΛղੳతʹٻΊͨɽͦͷ͜ͱ͔Βɼτϯωϧ྾ͷҟৗ૿େͷ࣋ଓɼՄੵ

ܥͷτϯωϧ݁߹Ͱ͜ىΓಘͳ͍ྖҬؒͷભҠʹΑ͔ͬͯ͠ൃੜ͠ͳ͍͜ͱ͕ಋ͔Εɼ͞Βʹɼඇ

Մੵܥʹ͓͚Δτϯωϧ྾ɼՄੵܥͷͦΕͱҧ͍ɼτϯωϧ྾ʹؔΘΔΤωϧΪʔۙͷ

ใ͚ͩͰͳ͘ɼΤωϧΪʔ্ۭؒͷେҬతͳ૬࡞ޓ༻ʹΑͬͯ͜ىΔ͜ͱ͕໌Β͔ʹͳͬͨɽ

2) ϦΞϓϊϑؒ࣌ݶ༗ؔͱ༗ݻͷࢠࢉͷPerron-FrobeniusԋܥΧΦε͍ڧ

ཧతͳΧΦεܥʹ͓͍ͯҙͷ؍ଌྔͷ૬ؔؔࢦؔతʹݮਰ͢Δ͜ͱ͕ظ͞ΕΔͷ

ͷɼͦͷ؇૬্ۭؒͲ͜Ͱ͘͠ͳΔΘ͚Ͱͳ͍ɽྫ͑૬ۭؒʹඍখͳ݀Λ։͚ͨͱ

͖ɼͦ ͷ͔݀Βيಓࢦؔతʹ͔ʹग़͍͕ͯ͘͠ɼͦ ͷࢦ݀Λ։͚ͨҐஔʹΑͬͯҟͳΔ

ΛऔΔ͜ͱ͕ΒΕ͍ͯΔɽ͜͜ͰɼཧతʹΧΦεతͳϋϛϧτϯܥͷϞσϧͰ͋Δ perturbed

cat mapʹ͓͚Δ؇ͷੑ࣭Λ Perron-Frobenius࡞༻ૉͷݻ༗ؔɼͱ͘ʹɼ؇աఔʹͬͱࢧ

తͱࢥΘΕΔɼͦͷݻ༗͕̍ΑΓখ͍͞தͰ࠷ઈରͷେ͖͍ୈೋݻ༗ʹଐ͢Δݻ༗ؔͷੑ࣭

ΛௐΔ͜ͱΑΓɼཧΧΦεܥʢΑΓਖ਼֬ʹɼҰ༷ܥۂʣͷ؇ͷۭؒతͳඇҰ༷ੑΛͨ͠ߟɽ

ͱ͘ʹɼ૬ۭؒʹஔ͔ΕͨඍখྖҬ͕ൃؒ࣌లͱͱʹมࡍ͍ͯ͘͠ܗͷ֦େɾॖখํͷมԽͷ

༗ؒ࣌ݶͰͷزԿฏۉͱͯ͠ఆٛ͞ΕΔ༗ؒ࣌ݶ Lyapunovࢦ͕Perron-Frobenius࡞༻ૉͷୈೋݻ༗

ʹଐ͢Δݻ༗ؔͷͷۭؒతͳͱۃΊͯྨͨ͠ࣅύλʔϯΛࣔ͢͜ͱΛݟग़ͨ͠ɽ

3) ݁߹Hénonࣸ૾ʹର͢ΔҐ૬അఙ͓ΑͼҰ༷ੑۂͷे݅

ࣗ༝͕ 3Ҏ্ͷϋϛϧτϯܥɼ͍ΘΏΔଟࣗ༝ϋϛϧτϯܥɼΛΘͣࣗવݱʹݱ͘

ΕΔɽݩ࣍ߴͷྗֶܥͷଟ͘ඇՄੵͰ͋ΓɼҐ૬ۭؒʹղͷ۩ମܗΛ ॻ͖Լ͢͜ͱͷͰ͖ͳ͍ɼ

ಓΛ͡يظपߧΛཧղ͢Δ্ʹ͓͍ͯɼฏܥΕΔɽΧΦεݱಓ͕يͳৼΔ͍Λ͢ΔࡶΊͯෳۃ

Ίͱ͢Δճؼతͳੑ࣭Λͬͨيಓͷू߹ɼ͢ͳ Θͪඇ༡ू߹ʹண͢Δ͜ͱॏཁͰ͋ΔɽΧΦε

ͱ͕ੑۂಓΛಛ͚Δੑ࣭ͱͯ͠ॏཁͳͷʹɼҐ૬తഅఙͱҰ༷يΔඇ༡ू߹্Ͱͷ͚͓ʹܥ

͋Δɽ͕ͦܥΕΒͷੑ࣭Λͭͱɼྗֶܥܥֶྗ߸هͱݺΕΔɼҐ૬ۭؒΛૈࢹԽͨ͠ྗֶܥͱಉ

Ұ͢ࢹΔ͜ͱ͕ՄʹͳΓɼରͱͳΔྗֶܥͷੑ࣭ΛৄࡉʹΔ͜ͱ͕Ͱ͖ΔɽΧΦεܥͷڀݚͰɼ

ূݕΛ͡Ίͱ͢Δॾੑ࣭ͷֶతੑۂॏͶΒΕɼҐ૬తഅఙ͓ΑͼҰ༷͕ڀݚର͢Δʹ૾ࣸݩ࣍2

తڀݚʹଟ͘ͷੵ͕͋ΔɽҰํͰɼ3ମʹද͞ΕΔଟࣗ༝ϋϛϧτϯܥͷຊ࣭Λந

ग़ͨ͠ݩ࣍ߴͷࣸ૾ܥʹ͍ͭͯɼີݫͳղੳͪΖΜͷ͜ͱɼҐ૬ۭؒͷ֮ࢹԽͷࠔ͔͞Βɼ

తͳڀݚ·ͩͦΕ΄Ͳଟ͘ͳ͍ɽຊจͰɼΤϊϯࣸ૾ͱݺΕΔɼҐ૬తഅఙ͓ΑͼҰ༷

ͳ͞Ε͍ͯΔ͕ߟͳີݫର͢Δʹੑۂ ͨͤ͞߹Λ݁૾ࣸݩ࣍2 Ґ૬తഅఙ͕ܥɼ͑ߟΛܥ૾ࣸݩ࣍4
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Λຬͨͨ͢Ίͷे݅ΛٻΊɼ͞Βʹɼ͕ܥҰ༷ੑۂΛຬͨͨ͢Ίͷे݅ʹ͑ߟΔͨΊͷॏཁ

ͳख͕͔ΓΛಘͨɽ

4) ϩʔϨϯπΨεʹ͓͚ΔΨϥεܗܥతεϩʔμΠφϛΫε

աྫྷ٫ঢ়ଶʹ͋Δӷମ͕ΨϥεʹͳΔࡍɼ͔ᷮͳԹมԽີมԽͰ೪ੑ͕͢૿ٸΔ͜ͱ͕ΒΕ

͍ͯΔɽ͜ͷ೪ੑͷ૿ٸϝΧχζϜ (εϩʔμΠφϛΫε)ʹ͍ͭͯɼ͔͘ݹΒ༷ʑͳ͕ٞ͋Δ͕ɼ

ଟ͘ͷઌ͔ڀݚߦΒɼԹ͘͠ີߴঢ়ଶʹཻ͓͍͕ͯࢠғ͍ࠐ·ΕΔɼ͍ΘΏΔέʔδޮՌ͕ͦ

ͷݪҼͱͳ͍ͬͯΔ͜ͱ͕Θ͔͍ͬͯΔɽέʔδޮՌɼฏۉೋมҐ૬ؔؔͷதؒྖؒ࣌Ҭʹϓ

ϥτʔͱͳͬͯݱΕɼԹ·ͨີߴʹͳΔʹैͬͯϓϥτʔ͕৳ͼΔɽҰൠతʹաྫྷ٫ӷମʹ͓͚

ΔεϩʔμΠφϛΫεͷݯىɼέʔδΛ࡞Δଟମੑͱ݁থԽΛ્͢ΔͨΊͷϥϯμϜωεͰ͋Δͱ

͞ΕΔ͕ɼٯʹɼଟମੑϥϯμϜωεΛͨͳ͍ܥͰͲ͜·ͰΨϥεͱྨࣅͷੑ࣭͕ݱΕΔ͔ɼͱ͍͏

ͱͳΔԁঢ়ʹোࢠ֨֯ࡾΘΕͯ͜ͳ͔ͬͨɽͦ͜Ͱɼߦ͜Ε·Ͱ͋·Γڀݚ౷తͳܥ͔Βͷ؍

൫Λݻఆͦ͠ͷ伱ؒΛ 1ͭͷ࣭͕োͱিಥ͠ͳ͕Βӡಈ͢ΔϩʔϨϯπΨεϞσϧΛௐͨͱ͜

ΖɼͦͷฏۉೋมҐʹଟମܥͰͷ݁Ռͱಉ༷ͳϓϥτʔ͕ݱΕΔ͜ͱ͕໌Β͔ʹͳͬͨɽ·ͨɼέʔ

δྖҬͷฏۉؒ࣌ࡏϩʔ ϨϯπΨεͷোͷִؒͷେ͖͞ʹରͯ͠ɼϞʔυ݁߹ཧͱྨͨ͠ࣅ

ႈతͳৼΔ͍͕ݱΕΔ͜ͱ͕Θ͔ͬͨɽ͜ΕྗֶܥͷڀݚͰ༻͍ΒΕΔ escape rate ͷϗʔϧͷେ

͖͞ґଘੑ͔Βࣗવͱಋग़͢Δ͜ͱ͕Ͱ͖Δɽ

5) ΫΤϯνΛ͙ލ “அαΠΫϧ”ʹΑΔ४Ґస

அαΠΫϧʹΑͬͯϛΫϩͳྔܥࢠͷఆৗঢ়ଶҟͳΔఆৗঢ়ଶͱભҠ͠ಘΔɽ͜Ε৽حͳྔ

ྗֶͰͷஅ४੩αΠΫϧͷࣗ໌ੑͱஶݱਐΊΒΕ͖ͯͨɽ͜ͷ͕ڀݚϗϩϊϛʔͱͯۙ͠ࢠ

͘͠ରরతͰ͋Δ͜ͱ͔ΒɼϛΫϩܥͷྔࢠμΠφϛΫεͱϚΫϩܥͷྔࢠμΠφϛΫεͱΛ۠ผ͢Δ

ϗϩϊϛʔͷՄࢠͳྔحͰͷ৽ܥࢠͷେ͖ͳϛΫϩྔن४ͱͳΓಘΔͷͰ͋ΔɽຊɼΑΓج

ੑΛௐͨɽ۩ମతʹҰۭؒݩ࣍தʹด͡ࠐΊΒΕͨϘʔζཻܥࢠʹɼӶ͍ෆ७ϙςϯγϟϧΛ

ҹՃͯ͠࡞Δ͜ͱ͕Ͱ͖Δपظతͳૢ࡞Λͨ͠ߟɽෆ७ϙςϯγϟϧͷڧΛ ∞ ͔Β −∞ ʹΫΤ

ϯν͢ΔաఔͰɼܥͷఆৗঢ়ଶ่͕յঢ়ଶΛআ͖Β͔ʹଓ͢Δɼͭ·ΓɼαΠΫϧશମ΄ͱΜ

ͲஅతͱΈͳͤΔಛ͕͋Δɽ͜ͷαΠΫϧͰ४Ґసͱཻؒࢠ૬࡞ޓ༻ͷؒʹڝ߹͕͋Δ͜ͱΛ

ࣔͨ͠ɽ͞Βʹɼ͜ͷڝ߹ԏͷඌͷܕͷذͱූ߸͢Δ͜ͱΛࣔͨ͠ɽ͜͜Ͱͨ͡ΫΤϯνૢ࡞ɼ

Lieb-Linigerܕͷ Tonks-GlirardeauྖҬ͔Β super-Tonks-GlirardeauྖҬʹΞΫηε͢Δํ๏ͱ͠

Αͼશ͓ࢯ໌͞ΕΔʢதଜ͕ݱతͳ࣮ݧͰௐΒΕ͍ͯΔͷͰ͋ΓɼຊαΠΫϧͷ࣮ݧ࣮ͯ

थڭतʢߴՊେʣͱͷڞಉڀݚʣɽ

2. ۀڀݚ

1) จ

Yasutaka Hanada, Akira Shudo, Teruaki Okushima and Kensuke S. Ikeda: Renormalized Perturbation

Approach to Instanton-noninstanton Transition in Nearly-integrable Tunneling Process, Phys. Rev.

E, 99 (2019) 052201-1 (18 pages)

Hajime Yoshino, Ryota Kogawa, and Akira Shudo: Uniform Hyperbolicity of a Scattering Map with

Lorentzian Potential, Condens. Matter, 5 (2020) 1-25.

2) ֶձߨԋ

˔ ຊཧֶձ ळقେձ 2019 9݄ 10-13ʢذෞେֶʣ
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݅ۂΔഅఙ݅ͱҰ༷͚͓ʹܥཚࣸ૾ࢄϙςϯγϟϧͷܕɿLorentzianܒ౻ɼटݩྋଠɼ٢ݹ

యͱෳૉ҆ఆଟ༷ମݹͷτϯωϧޮՌͷܥɿඇՄੵܒ౻೭հɼटྒྷా

Ֆాߴ߁ɼߖଠɼSudheesh Srivastavaɼट౻ܒɼాݚհɿlevel dynamicsΛ༻͍ͨτϯωϧ྾

ͷղੳ

ాݚհɼՖాߴ߁ɼट౻ܒɿඇՄੵྔ૾ࣸࢠͷτϯωϧݱԙ͚ΔΠϯελϯτϯ-ඇΠϯελϯτ

ϯτϯసҠͷҰൠతੑ࣭ʹ͍ͭͯ

ాதಞ࢘, தଜ໌, શथɿΫΤϯνΛڬΜͩஅαΠΫϧʹΑΔϘʔζཻܥࢠͷ४Ґస

˔ ຊཧֶձ ࣍େձ 2020 3݄ 16-19ʢ໊ݹେֶ ҏΩϟϯύεʣ

ɼDomenicoܒ౻ɼटݩయɼ٢ݡ٢ా LippolisɿҰ༷ۂతͳ໘ੵอଘࣸ૾ʹ͓͚ΔPerron-Frobenius

ؒ࣌ݶ༗ؔͱ༗ݻૉͷ༺࡞ Lyapunovࢦ

యͱෳૉ҆ఆଟ༷ମݹͷτϯωϧޮՌͷܥɿඇՄੵܒ౻೭հɼटྒྷా II

தݪതɼट౻ܒɿϩʔϨϯπΨεʹ͓͚ΔΨϥεܗܗతεϩʔμΠφϛΫε

Ֆాߴ߁ɼߖଠɼSudheesh Srivastavaɼट౻ܒɼాݚհɿLevel dynamicsΛ༻͍ͨτϯωϧ྾

ͷղੳ II

ాݚհɼՖాߴ߁ɼट౻ܒɿඇՄੵτϯωϧͷʠݹయಛҟੑʡɿରԠݪཧͱඇઢڞܗ໐

˔ ୈ 7ճϋϛϧτϯܥͱͦͷपล 2019 12݄ 19-20ʢژେֶʣ

ट౻ܒɿഅఙ͓݅ΑͼҰ༷ੑۂΛຬͨ͢ ԋʣߨཚࣸ૾ʹ͍ͭͯʢটࢄอଌݩ࣍2

˔ ୈ 18ճ ؔ౦ιϑτϚλʔڀݚձ 2019 8݄ 19ʢ͓ͷਫঁࢠେʣ

தݪതɼट౻ܒɿपظతϩʔϨϯπΨεʹ͓͚Δೋஈ֊؇

˔ ୈ 9ճ ιϑτϚλʔڀݚձ 2019 11݄ 26-27ʢ໊ݹେֶʣ

தݪതɼट౻ܒɿपظతϩʔϨϯπΨεʹ͓͚Δೋஈ֊؇

˔ ϫʔΫγϣοϓ Ψϥεܥཧͷ֦͕Γ 2019 12݄ 6ʢटେֶʣ

தݪതɼट౻ܒɿϩʔϨϯπΨεʹ͓͚ΔΨϥεܗܗతεϩʔμΠφϛΫε

ձٞࡍࠃ

˔ Microlocal Analysis and Asymptotic Analysis December 18-22, 2019 (RIMS, Kyoto University)

A. Shudo : Numerical verification of the exact WKB formula for the generalized Landau-Zener model

(invited)
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ࣨڀݚཧܥॖڽࢠྔ
1. ಈͷ֓ཁ׆ڀݚ

1) ਓεϐϯيಓ૬࡞ޓ༻Λܥࢠݪ٫ྫྷ߹ࠞͭ࣋ʹ͓͚Δεϐϯྲྀͷཧղੳ

ਓεϐϯيಓ૬࡞ޓ༻Λۃͭ࣋ԹϘʔζɾϑΣϧϛࠞ߹ܥʹ͓͚ΔεϐϯྲྀͷཧղੳΛߦͳͬͨɽ

ͷεϐϯ͕εύΠϥϧࢠݪ߹ɼϘʔζͨͤͨ࣋Λ༺࡞ޓಓ૬يεϐϯʹࢠݪͷ͏ͪɼϘʔζࢠݪ߹ࠞ

͢ࢧΛܥͷεϐϯྲྀ͕ੜ͡Δ͜ͱΛ໌Β͔ʹͨ͠ɽ·ͨɼࢠݪϑΣϧϛʹܠ͠ɼͦΕΛഎܗΛߏ

Δ͞·͟·ͳύϥϝλ͕࣮ݧతʹՄมͰ͋Δ͜ͱ͕ྫྷܥࢠݪ٫ͷಛͰ͋Δ͕ɼͦͷಛΛੜ͔ͨ͠ε

ϐϯྲྀͷ੍ޚʹ͍ͭͯٞͨ͠ɽ[]

2) ڀݚցֶशͷཧֶͷԠ༻ʹؔ͢Δػ

ॳʹࣝ࠷Λ͡Ίͨɽڀݚցֶशɼͱ͘ʹਂֶशͷཧֶͷԠ༻ͷՄੑʹ͍ͭͯɼ༧උతͳػ

ͷੵΛ͠ࢦɼؔ࿈͢ΔจݙΛऩूͯ͠ݱঢ়ΛѲ͠ɼ؆୯ͳέʔεʢ֦ํࢄఔࣜɼௐৼಈࢠͷ

ઁಈɼฏۉۙࣅͷػցֶशతදݱʣʹ͍ͭͯػցֶशͷద༻ΛࢼΈɼͦͷརܽʹ͍ͭͯৄ͘͠

ௐͨɽ[]

3) Ϙʔζؾࢠݪମྲྀಈʹ͓͚Δৠൃྫྷ٫ͷγϛϡϨʔγϣϯ

ɽ͔͠͠ͳ͕͏ߦΔͨΊʹɼৠൃྫྷ٫Λͤ͞ॖڽମΛϘʔζΞΠϯγϡλΠϯؾࢠݪͰϘʔζݧ࣮

Βɼͦͷཧతʹͦͷྫྷ٫աఔ໌Β͔ʹ͞Εͯ͜ͳ͔ͬͨɽৠൃྫྷ٫ΛγϛϡϨʔγϣϯ͢ΔͨΊʹ

͍ͯ͠ॖڽΔ ͳ͍͍ͯ͠ॖڽͱ(ମॖڽ) (ඇॖڽମ)ͷೋͭͷؒͷࢄཚ͕ॏཁ

͕ͩͦͷΑ͏ͳγϛϡϨʔγϣϯ͍͠ɽͦ͜ͰॖڽମͱඇॖڽମΛಉ࣌ʹѻ͏ ZNGཧ

Λ༻͍ͯৠൃྫྷ٫ͷγϛϡϨʔγϣϯΛͨͬߦɽΤωϧΪʔͷ͍ߴඇॖڽମΛ͏·͘औΓআ͘͜ͱ

ͰɼॖڽମͱඇॖڽମͷࢄཚʹΑͬͯॖڽମ͕͢Δ͜ͱ͕֬ೝͰ͖ͨɽ

[ാߥ]

4) మܥಋମ FeSeͷରশੑ͔Βͷྨͱͦͷ࣮ੑݱͷূݕ

మܥಋͱ 2008ʹൃ͞ݟΕͨ LaFeAsO1-xFxͱͦͷྨܕ࣭ͷ͜ͱͰ͋Γ, ؒظͰಋ

సҠԹ্͕ঢͨ͜͠ͱ͔Β, Μʹ͞ڀݚΕ͍ͯΔɽɹಋঢ়ଶ͔͘ݹΒରশੑʹΑͬͯྨ͞

Ε͖ͯͨɽݩ࣍ࡾಋମʹ͓͍ͯసରশੑͱؒ࣌సରশੑΛͭ͜ͱ͕ӡಈྔ 0ͷΫʔύʔର

Λͭ͘ΓಘΔͨΊͷ݅ʹͳΔɽҰํ, ೋݩ࣍ಋମͰసରশੑͱؒ࣌సରশੑڸөૢ࡞ʹ

ஔ͖͑Δ͜ͱͰ͖, సରশੑͱؒ࣌సରশੑ͕͋Δ͜ͱ͕ಋͷൃݱ݅Ͱͳ͘ͳΔɽ͜

ͷڸөରশੑ৽حಋͷݯىͱͳ͓ͬͯΓ, సରশੑͱؒ࣌సରশੑͷͳ͍ೋݩ࣍ಋମͷ

,Ε͍ͯΔɽ͔͠͠ͳ͕Β͞ࠂใݱ࣮ సରশੑͱؒ࣌సରশੑͷͳ͍ೋݩ࣍ಋମͷମܥతͳ

ରশੑʹΑΔྨগͳ͘, ྨ͞Εͨಋͷ࣮ੑݱʹ͍ͭͯͷڀݚ΄ͱΜͲߦΘΕ͍ͯͳ͍ɽͦ

͜Ͱɼ௨ৗͷಋཧͷରশੑྨΛೋݩ࣍ಋମʹԠ༻͢Δ͜ͱͰ, ରশੑʹ͍ͨͮجྨΛߦ

͍ɼͦͷ࣮ͨ͠ূݕ͍ͯͭʹੑݱɽ[ߥാ]

5) εϐϯΞΠεʹର͢ΔرऍޮՌͷڀݚ

ྨԽ߹ر Dy2Ti2O7  Ho2Ti2O7 ͳͲͷεϐϯΞΠεͷ੩తಈతੑ࣭ʹؔ͢Δ͕ڀݚਫ਼ྗతʹߦ

ΘΕ͍ͯΔɽಛʹΞΠεϧʔϧͷഁΕΛදܽؕ͢ͷͭੑ࣭ʹىҼͨ͠ڵຯਂ͍ݱ͕ใ͞ࠂΕ͞

Ε͍ͯΔɽຊڀݚͰΫϥελʔදͮ͘جʹݱϧʔϓ-ετϦϯά-ΞϧΰϦζϜʹΑΔϞϯςΧϧϩ๏

Λ༻͍ͯرऍεϐϯΞΠεΛతʹௐΔͱಉ࣌ʹॴҦϕʔςۙࣅͷҰछͰ͋Δ෬ݟΧΫλεۙࣅΛ

༻͍ͯղੳతʹεϐϯΞΠεͷ࣓ੑʹର͢ΔرऍޮՌΛௐͨ. ݁ࢉܭͷྗֶྔʹ͍͔ͭͯͭز
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ՌͱղੳࢉܭΛൺֱ͠ɼͦΕΒͷؒʹۃΊͯྑ͍ҰகΛݟग़ͨ͠. ಛʹཹΤϯτϩϐʔͷرऍೱґ

ଘੑ࣮݁ݧՌͱྑ͍Ұக͕ಘΒΕ͓ͯΓɼύΠϩΫϩΞ࣓ੑମʹର͢Δϕʔςۙࣅͷ༗ޮੑΛ֬ೝ

Ͱ͖ͨɽ·ͨۙ࠷εϐϯΞΠεΛؚΉݹయϑϥετϨʔτεϐϯܥͷجఈঢ়ଶʹ͓͚Δ࣓ԽաఔΛ

.Λ༻͍ͯௐ͍ͯΔࢉܭ ଟ͘ͷܕͰ࣓Խϓϥτʔ͕δϟϯϓ͢ΔࡍɼཹΤϯτϩϐʔ͕γϟʔϓ

ͳϐʔΫΛࣔ͢ݱ͕ΒΕ͍ͯΔ͕ɼզʑॴҦ Wang-Landau๏Λ༻͍ͦΕΒΛਫ਼ີʹଌఆ͍ͯ͠

Δ. [େ௩ɼԬ෦๛ɼK. Nefedev(ϥδΦετΫۃ౦࿈େ)]

6) ೋࢠ֨ݩ࣍ܕͷແடং૬Ͱͷ૬͕ؔؔࣔ͢ීวੑʹؔ͢Δڀݚ

ೋ্ࢠ֨ݩ࣍ʹఆٛ͞Εͨݹయεϐϯ͕ܕແடং૬ʹͯࣔ͢૬ؔؔͷීวੑʹ͍ͭͯௐ͍ͯΔɽ

͜Ε·Ͱಉ૬ͷ૬ؔؔʹରͯ͠ํతͳ૬ؔΛͭ࣋Ornstein-Zernike Λ༻͍ͨղੳ͕ܗͷؔܕ

ͳ͞Ε͖͕ͯͨɼΑΓਖ਼֬ʹ૬ؔ֨ࢠͷͭ࣋ରশੑىʹੑࢄҼ͢ΔҟํੑΛͪ࣋ɼͦΕʹΑ

Γ݁থҟํతͳฏܗߧΛͭ࣋͜ͱ͕ΒΕ͍ͯΔɽFujimotoՄղܕͷసૹྻߦͷղੳΛૅجʹ sn

ؔΛ༻͍ͨීวతͳ૬ؔؔͷۙࣜࣅΛఏҊ͓ͯ͠ΓɼͦΕʹΑΔͱҙͷೋࢠ֨ݩ࣍ܕͷ૬ؔؔ

ɼৼ෯ɼ૬ؔɼҟํੑύϥϝλͷ̏ͭͷྔΛ༻͍ͯීวతʹಛ͚ͮΒΕΔɽզʑՄղͰͳ͍

ɼͦͷ༗ޮੑ͠ূݕ͍ͯ༺ΔԾઆΛϞϯςΧϧϩ๏Λؔ͢ʹܗͷ૬ؔؔͷීวతۙهؚΊɼ্ܥ

Λ͔֬ΊΔ͜ͱʹޭ͍ͯ͠Δ. ؔ࿈͢ΔจΛࡏݱߘதͰ͋Δ. [େ௩ɼ౻ຊխจ (ಸྑҩେ)]

2. ۀڀݚ

1) จ

Masao Iwamatsu and Hiroyuki Mori:ʠffect of line tension on axisymmetric nanoscale capillary bridges

at the liquid-vapor equilibrium,ʡPhys. Rev. E 100, 042802 (2019).

Kenta Shiina, Hiroyuki Mori, Yutaka Okabe, and Hwee Kuan Lee: ʠMachine-Learning Studies on

Spin Models,ʡScientific Reports 10, 2177 (2020).

Rei Hatsuda and Emiko Arahata: ʠGround-state and Excitation Spectra of Bose Fermi Mixtures in

a Three-Dimensional Optical Lattice,ʡJ. Phys. Soc. Jpn. 89, 024601 (2020).

2) ॻ

߂೭ɿʮ 2ͭͷཻࢠͰੈք͕Θ͔ΔʯߨஊࣾϒϧʔόοΫεʢ2019 5݄ʣ

3) ֶձߨԋ

˔ຊཧֶձ 2019ळͷՊձ, 2019 9݄ 10-13 Ωϟϯύεށෞେֶ༄ذ

౻ຊխจ, େ௩തາ: ΠδϯάܕͷີݫղɿInversion ͱͦͷҰൠԽࣜؔ

େ௩തາ, K.V. Nefedev, Ԭ෦๛: ڀݚऍεϐϯΞΠεͷղੳతతر

˔ຊཧֶձ ୈ 75ճ࣍େձ 2020 3݄ 16-19 Ωϟϯύεࢁେֶ౦ݹ໊

,ࢤַڮߴ ໊ݓଠ, ߂೭: ϛΫϩΧϊχΧϧ७ਮঢ়ଶͷ੍ݶϘϧπϚϯϚγϯʹΑΔੜ

౻ຊխจ, େ௩തາ: Πδϯάܕͷີݫղɿ֯ࡾɾ๘ͷ֨ࢠʹ͓͚Δ Inversion ࣜؔ
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ձٞࡍࠃ

˔Deep Learning and Physics (DLAP2019) 2019 10݄ 31ʕ11݄ 2ʢKyoto, Japanʣ

K. Shiina, H. Mori, Y. Okabe, and L. H. Kuan: Solving Schrodinger equation by deep learning with

support of perturbation theory.
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ࣨڀݚࢠ૬ؔిڧ

1. ಈͷ֓ཁ׆ڀݚ

ྨԽ߹ɼΞرଟମঢ়ଶɼભҠۚଐԽ߹ɼࢠͳྔحքۙͷ৽ྟࢠͰɼྔࣨڀݚࢠ૬ؔిڧ

ΫνϊΠυԽ߹ͳͲͷ͍ΘΏΔڧ૬ؔిܥࢠ࣭ͷ࣓ੑಋʹؔ͢ΔཧతڀݚΛ͍ͯͬߦΔɽ

͜ΕΒͷܥͰిؒࢠͷΫʔϩϯੱྗͷӨ͕ڹඇৗʹ͘ڧɼैདྷͷόϯυཧΛ͑ͨཧతΈ͕

ඞཁͱͳΔ͕ɼຊࣨڀݚͰɼͷྔࢠతख๏ࢉܭཧతख๏Λڀݚͯ͠ۦΛ͍ͯͬߦΔɽ2019

ͷߏࣨڀݚɼৗڭۈһ 2໊ɼ࿈٬ܞһڭत 1໊ɼ٬һڭत 1໊ɼେֶӃੜ 7໊ɼଔݚੜ 1໊Ͱ

͋ͬͨɽҎԼɼ2019ʹͨͬߦओͳڀݚͷ֓ཁͰ͋Δɽ

1) ࣓Լʹ͓͚Δಛҟͳࢠۃ࢛ڧடং

ಓடংيඞཁͱ͞Ε͓ͯΓɼ͕ߏػཧతʹ৽ͨͳݟ૬ͷൃىடংΛࣔ͢PrTi2Al20ͷ࣓༠ࢠۃ࢛ڧ

ͷཧΛਂ͘ཧղ͢Δ্ͰॏཁͳͰ͋ΔɽຊڀݚͰɼ౦ژେֶੑڀݚॴͷ࣮ݧάϧʔϓͱͷڞ

ಉڀݚΛ͍ߦɼ࣓ ԼͰͷNMR, ࣓ԽɼൺଌఆΛৄࡉʹཧࢉܭͱൺֱ͠ɼ࣓ தͰ༠͞ىΕͨۃ࢛

͕ܗಓͷيΛఏҊͨ͠ɽ௨ৗɼࡏͷଘ༺࡞ޓ༝ͷ͜Ε·Ͱೝࣝ͞Ε͍ͯͳ͔ͬͨ૬ࣗࢠ 3z2−r2ͷΑ͏

ͳࣗࢠۃ࢛༝ͷڧతடং࣓ΛҹՄͨ͠߹ɼసҠ͙͢ʹফࣦ͠ΫϩεΦʔόʔͱͳΔ͜ͱ͕

ΒΕ͍ͯͨɽ͔͠͠ͳ͕ΒɼPrTi2Al20 ͷ࣓தͷ࣮݁ݧՌΫϩεΦʔόʔʹͳΒͣɼసҠ͕ඞ͖ͣى

͍ͯΔ͜ͱΛ͍ࣔͯ͠Δɽ·࣓ͨͷํΛมԽͤ͞ΔͱɼҟͳΔৼΔ͍Λ͢Δ͜ͱ໌Β͔ʹͳͬ

ͨɽຊڀݚͰೋݩ࣍ͷࣗࢠۃ࢛༝ͷடংม (u, v)͕ (2H2
z −H2

x−H2
y )(u

2−v2)−2
√
3(H2

x−H2
y )uv

ͷܗͷ࣓H = (Hx, Hy, Hz)ͱͷ݁߹Λͭ࣋͜ͱͰɼ͜ΕΒͷ࣮݁ݧՌ͕౷ҰతʹཧղͰ͖Δ͜ͱΛ

ࣔͨ͠ɽ۩ମతʹɼNMRٴͼ࣓Խଌఆ͔Βࣔࠦ͞ΕΔ࣓Ͱ҆ఆͱͳΔࢠۃ࢛ڧடংঢ়ଶͷ҆ఆ

ੑͱɼͦͷసҠ࣓ͷํґଘੑΛಉ࣌ʹઆ໌͢Δ͜ͱ͕Ͱ͖Δɽ·ͨɼൺͷ࣓֯ґଘੑʹ͍ͭ

্ͯهͷ݁߹͕ͳ͚Εઆ໌Ͱ͖ͳ͍͜ͱ໌Β͔ʹͳͬͨɽޙࠓ͜ͷ࣓ͱࣗࢠۃ࢛༝ͷ݁߹

ʹ͍ͭͯͷඍࢹతͳߏػͷղ໌Λ͢Δඞཁ͕͋ΓɼߋͳΔਐల͕ظ͞ΕΔɽ

2) Ұࢠ֨౻ۙݩ࣍ܕʹ͓͚Δಋ૬ؔ

ॏ͍ిܥࢠԽ߹Ͱ͋ΔURhGeੑ࣓ڧͱಋ͕ڞଘ͢Δ࣭ͱͯ͠ΛूΊ͍ͯΔɽಛʹͦͷ

Πδϯάҟํੑ࣠ͱਨʹ࣓ΛҹՃͨ͢͠ݱൃʹࡍΔϦΤϯτϥϯτಋʢҰ୴ফࣦͨ͠ಋ͕

৽ͨʹൃ͢ݱΔ͜ͱʣΛ೦಄ʹɼࡏہεϐϯͱಋి͕݁ࢠ߹ͨ͠ϛχϚϧܕͰ͋ΔҰݩ࣍ͷۙ౻֨

Λ༻͍ͨɽີ܈Γ͜Έ͘ྻߦͳີີݫ΅΄͍͓ͯʹܥݩ࣍Λԣ࣓தͰղੳͨ͠ɽղੳʹҰܕࢠ

܁ྻߦΓࠐΈ܈๏ີݫର֯ԽͳͲͰࢉܭͰ͖ͳ͍΄ͲͷγεςϜαΠζͷܥΛղੳ͢Δ͜ͱ͕Ͱ

͖ɼ༗ݶαΠζ֎ૠஅύϥϝʔλͷ֎ૠΛ͜͏ߦͱͰαΠζແݶେͷݶۃͷݟΛಘΔ͜ͱͷͰ͖

Δྗڧͳख๏Ͱ͋ΔɽຊڀݚͰɼ·ͣɼԣ࣓ hx ͓Αͼࡏہεϐϯͱಋిࢠͷަ૬࡞ޓ༻ J ͷ

hx − J ໘ͷ૬ਤΛܾఆ͠ɼͦͷޙɼಋ૬ؔؔͷৄࡉͳղੳΛͨͬߦɽͦͷ݁Ռɼԣ࣓தʹ͓

͍ͯɼۙ ౻Ұॏ߲͕࣓ʹΑͬͯഁյ͞ΕͨྖҬͷேӬɾϥοςΟϯδϟʔӷମ૬ʹ͓͍ͯɼحύϦςΟ

ͷಋ૬͕ؔ૿͢ڧΔ͜ͱΛݟग़ͨ͠ɽ·ͨɼಋடংมͱͯ͠ɼ͜Ε·Ͱղੳ͞Εͨ͜ͱ͕ͳ

͍ෳ߹ཻࢠΫʔύʔରͷޮՌ·ͰΛॳΊͯղੳ͠ɼͦͷׂ߹͕ඇৗʹେ͖͍͜ͱΛ໌Β͔ʹͨ͠ɽ࣓

͕ͳ͍߹ʹ͓͍ͯ J ঢ়ੑ࣓ڧͷྖҬͰɼ࣓ԼͷಋͱҟͳΔಋ૬͕ؔ߹݁ڧ͍ͯͭʹ

ଶͰൃୡ͢Δ͜ͱ໌Β͔ʹͳΓɼURhGeͷੑ࣓ڧಋͱͦͷϦΤϯτϥϯτಋʹ͍ͭͯɼඍ

Δɽ͑ݴతͳཧղ͕͔ͳΓਂ·ͬͨͱࢹ
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3) ϥϯܥʹ͓͚Δ 2νϟϯωϧۙ౻ޮՌ

2νϟϯωϧۙ౻ޮՌɼඇϑΣϧϛӷମঢ়ଶʹىҼ͢Δ৽حੑͷཧղͷ؍͔ΒɼʹΘͨͬͯ

Ε͍ͯΔɽ͜ͷ͞ڀݚ 2νϟϯωϧۙ౻ޮՌ͕͜ىʹ࣮ݱΔՄੑʹ͍ͭͯɼ1987ʹίοΫε͕ɼཱ

ํথܥUԽ߹Λ೦಄ʹɼΓ3 ݁থجఈঢ়ଶΛͭ࣋ f2 ༝ʹؔ͢Δࣗࢠۃ࢛͍͓ͯʹܥࢠి 2νϟϯ

ωϧۙ౻ޮՌ͕ੜ͡Δ͜ͱΛࢦఠͨ͠ɽॳɼUԽ߹Ͱ࣮͕ڀݚݧͳ͞Ε͕ͨɼͦͷޙɼڀݚͷ

 PrԽ߹ʹҠͬͨɽͦͯ͠ɼ1-2-20ܥͱݺΕΔ PrT2Al20ʢTભҠۚଐʣʹ͓͍ͯɼ2νϟϯω

ϧۙ౻ޮՌʹಛతͳཧྔͷৼΔ͍͕ൃ͞ݟΕΔʹ͍ͯͬࢸΔɽۙ࠷ɼf2 Ҏ֎ͷرྨ͋Δ͍Ξ

ΫνϊΠυܥʹ͓͍ͯɼ2νϟϯωϧۙ౻ޮՌ͕ੜ͡ΔՄੑΛ͍ͯ͠ߟΔ͕ɼj-j ݁߹ඳ૾ʹ͍ͮج

Δͱɼf2͑ߟͯ ͱ f4 ͷؒʹٖࣅతͳిࢠɾਖ਼͕͋ؔΔ͜ͱ͔ΒɼΓ3 ݁থجఈঢ়ଶΛͭ࣋ f4 ి

ɽͦ͜ͰɼΓ8͍ͨͮؾʹɼ2νϟϯωϧۙ౻ޮՌ͕ੜ͡ΔՄੑ͕͋Δ͜ͱ͍͓ͯʹܥࢠ ͷ 2όϯυ

ಋిࢠͱࠞ͢Δ ॴہ๏ʹΑͬͯղੳ͠ɼ܈ΈࠐΓ܁ΛܕಓΞϯμʔιϯي7 f ͕ࢠి 4Ͱ

Γ3 ݁থجఈঢ়ଶͷ߹ʹɼ2νϟϯωϧۙ౻ޮՌʹಛతͳ 0.5 log 2ͷཹΤϯτϩϐʔ͕ݱΕΔ͜

ͱΛݟग़ͨ͠ɽରԠ͢Δ࣭ʹ͍ͭͯɼ5f4 ͱͳΔNp3+ ͋Δ͍Pu4+ ΠΦϯΛؚΉཱํথܥϥϯ

Խ߹ɼͨͱ͑ɼNp ΒΕΔɽ͑ߟͰ͖Δͱظ͕ݧͷ߹࣮ܥ1-2-20

4) ϓϧτχϜԽ߹ͷಋͷඍࢹతཧڀݚ

2001ʹCeCoIn5͕Tc = 2.3KͰಋʹͳΔ͜ͱ͕ൃ͞ݟΕɼΛूΊ͕ͨɼཌ2002ʹɼPuCoGa5

ʹ͓͍ͯ Tc = 18.5Kͱ͍͏ॏ͍ిܥࢠͱͯ͠ߴԹͷಋ͕ൃ͞ݟΕͨɽ͜ΕΒͷ݁থߏͷٖ ࣍2

ΏΒ͗ʹΑΔؾԹಋମͱಉ༷ʹɼ࣓ߴԽࢎΔͱɼಔྀ͢ߟΛੑݩ dରܗͷՄੑ͕͍ߴͱߟ

͑ΒΕΔɽͦ͏ͩͱ͢ΔͱɼTc ిܥࢠͷΤωϧΪʔͰεέʔϧ͞ΕΔͷͰɼCeͷ 4f ΑΓวܥࢠి

ྺੑͷ͍ڧ Puͷ 5f ͍ߴͷํ͕ܥࢠి Tc Λࣔ͢ɼͱ͍͏ͷͬͱΒ͘͠ࢥΘΕΔɽ͔͠͠ɼ2012

ʹ PuCoIn5 ͕߹͞Ε͕ͨɼTc = 2.5KͰ͋ΓɼPuCoGa5 Ͱͳ͘ CeCoIn5 ͱ΄΅ಉ͡Ͱ͋ͬͨɽ

͜ΕʹΑΓɼPu-115ͷ ͼʹͳͬͯ࠶Թ”ಋΛͲͷΑ͏ʹཧղ͢ΕΑ͍ͷ͔ɼͱ͍͏͕ߴ“

͍ͨɽຊڀݚͰɼPu3+ ͷ 5f5 ঢ়ଶΛࢠి j-j ݁߹ඳ૾ʹ͠ߟ͍ͯͮجɼΓ6 ͱ Γ7 ͷ ಓʹؔ͢Δي2

ಓঢ়ଶɼશ֯ӡಈྔيஙͨ͠ɽ2ͭͷߏͷϞσϧΛ্ࢠਖ਼ํ֨ݩ࣍2 j = 5/2ͷ zͰࢦఆ͞ΕΔঢ়

ଶ |jz〉Λ༻͍ͯɼ|Γ6〉± = | ± 1/2〉ɼ|Γ7〉± = cos θ| ± 5/2〉+sin θ|∓ 3/2〉ͱද͞ΕΔɽ͜͜ͰɼԼ͖ͷ

±ؒ࣌సରশੑ͔Βಋೖ͞ΕΔٖεϐϯΛද͠ɼθ Γ7 Λද͢ύϥϝʔλͰ͋Δɽ߹۩ܗಓͷมي

͜ͷ Λద༻ͯ͠ղੳͨ͠ɽεϐϯࣅҐ૬ۙࡶΛಋೖ͠ɼཚ༺࡞ޓಓϞσϧʹΦϯαΠτΫʔϩϯ૬ي2

͓ΑͼيಓײडΛͯ͠ࢉܭωʔϧԹ TN ΛٻΊɼΪϟοϓํఔࣜΛతʹղ͍ͯಋసҠԹ

Tc Λͨ͠ࢉܭɽθʹɼΓ7 ಓͱͳΔಛผͳيࡏہ͕ θ0 ͕͋Γɼθ0 ͷۙʹ࣓ؾடংϕΫτϧ (π,π)

ͷੑ࣓ڧঢ়ଶ͕ɼ͞Βʹͦͷपลʹ dಋঢ়ଶ͕ͦΕͧΕݱΕΔ͜ͱΛݟग़ͨ͠ɽͦͯ͠ɼ115

ର͢Δʹܥ θ͕ θ0 ʹ͍ۙΛऔΔ͜ͱ͔Βɼ115ܥʹ͓͍ͯɼθͷΘ͔ͣͳҧ͍Ͱ Tc ͕େ͖͘มԽ͢Δ

Մੑ͕͋Δ͜ͱΛࢦఠͨ͠ɽ
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ࣨڀݚݧΤωϧΪʔཧ࣮ߴ

1. ಈͷ֓ཁ׆ڀݚ

ΤߴΊͱ͢Δ࢝ΛݧͰɼຊ͕ੈքΛϦʔυ͍ͯ͠ΔBϑΝΫτϦʔ࣮ࣨڀݚݧΤωϧΪʔཧ࣮ߴ

ωϧΪʔিಥܕՃݧ࣮ثͷଞɼχϡʔτϦϊৼಈ࣮ݧೋॏϕʔλ่յ࣮ݧͳͲͷ෯͍ཧ࣮ݧΛ

ల։͍ͯ͠Δɽ

1) Belle ɼBelleݧ࣮ II ݧ࣮

ݧಉ࣮ڞࡍࠃΘΕ͍ͯΔߦͰߏػڀݚثΤωϧΪʔՃߴ Belle II Ճ͍ͯ͠ΔɽBelleࢀʹݧ࣮ II ݧ࣮

ɼੈքًߴ࠷ͷిࢠɾཅిࢠিಥܕՃث Super-KEKB Ͱେྔͷ Bதؒࢠର͓ΑͼλཻࢠରΛ

ੜ͠ɼিಥΛऔΓғΉΑ͏ʹઃஔ͞Εཻͨݕࢠग़ث Belle II ͰͦΕΒͷ่յΛ؍ଌ͢Δɼϧϛϊγ

ςΟϑϩϯςΟΞͷিಥܕՃݧ࣮ثͰ͋ΔɽBelle II ɼPhaseݧ࣮ 3 ͱ͍͏ຊ֨తͳཧσʔλͷ

ऩू͕ 2019य़ΑΓ։࢝͞Εɼσʔλ͕ੵ͞Εͭͭ͋Δɽ

Belle II ݧ࣮ Phase 3 ͷσʔλΛ༻͍ͯɼϑϨʔόʔΛม͑ΔதੑΧϨϯτաఔͰ͋Δ Bதؒࢠͷ์

่ࣹյ B → K∗γ ɽPhaseͨͬߦΛࡧͷ୳ࣄ 3 ॳظͷ 2.62fm−1 ͷੵϧϛϊγςΟͷσʔλΛղੳ

ͨ݁͠Ռɼ35.5± 6.9 ͷ৴߸ࣄΛಘͯ B → K∗γ Λ Belle II Ͱɼࣨڀݚɽຊͨ͠ݟൃ࠶͍͓ͯʹݧ࣮

Belle II ͷதͰલํΤϯυΩϟοϓ෦ʹ͓͍ͯՙిثग़ݕ πதؒࢠͱՙిK தؒࢠͷཻࣝࢠผΛ୲͏

Aerogel RICH (ARICH)ݕग़ثΛ͜Ε·Ͱ։ൃ͖ͯͨ͠ɽARICH ثग़ݕ 420 ΒͳΔ͔ثग़ݕͷޫݸ

ͷಡΈग़͠ճ࿏ΛؚΊΔͱ̍ສνϟϯωϧΛثग़ݕޫݯѹిߴΔ͢څڙʹثग़ݕͰ͋Γɼޫثग़ݕ

͑Δ੍͕ܥޚৗʹਖ਼͘͠ಈ͍ͯ͠࡞Δඞཁ͕͋Δɽຊ͜ΕΒͷ੍ܥޚͷҟৗݕγεςϜΛ։

ൃͯ͠ΈࠐΈɼARICHݕग़͕҆ثఆʹσʔλऩूͰ͖ΔΑ͏ʹ͠ɼ·ͨҟৗ͕͋ͬͨ߹ʹਝ

ʹରॲ͕Ͱ͖ΔΑ͏ʹͨ͠ɽ

͞ΒʹɼARICHݕग़ظ͕ث͞ΕΔཻࣝࢠผੑΛ͍ͯͬ࣋Δ͔ௐΔͨΊʹɼPhase 3 ͰಘΒΕͨ

ཧσʔλͷ͏ͪɼՙిD∗ தؒࢠͷ่յ (D∗+ → D0π+, D0 → K−π+)Λ༻͍ͯɼՙి K த͓ؒࢠΑ

ͼՙి πதؒࢠʹରͯ͢ARICHݕग़ࡍ࣮͕ثʹਖ਼ཻࣝ͘͠ࢠผΛ͍ͯ͑ߦΔ͔Ͳ͏͔Λௐͨɽͦͷ

݁ՌɼARICHݕग़ظ͕ث௨ΓͷཻࣝࢠผੑΛ͍ࣔͯ͠Δ͜ͱΛ͔֬Ίͨɽ

ͷࡏݱ ARICHݕग़ثͷӡ༻ͱฒͯ͠ߦɼকདྷͷ ARICHݕग़ثͷߴԽʹڀݚ͚ͨ։ൃਐΊͯ

͍Δɽͱ͘ʹɼARICH ͷ։ൃʹऔΓΜͰ͍Δɽثग़ݕΘΔ৽͍͠ޫʹثग़ݕͰ༻͍͍ͯΔޫثग़ݕ

ͦͷޫݕग़ثͷީิͱͯ͠ɼγϦίϯޫి૿ࢠഒ (SiPM) ͷݕ౼Λ͍ͯͬߦΔɽSiPM தੑࢠʹର͢

Δੑ͕ݒ೦͞Ε͓ͯΓɼຊɼJ-PARC ͷதੑࢠதؒࢪݧ࣮ࢠઃʹ͓͚ΔதੑࢠরࣹݧࢼΛͬߦ

ͨɽͦࡏݱͷσʔλʹ͍ͭͯղੳΛਐΊ͍ͯΔɽ

2) T2K࣮ݧ

Ἒݝ౦ւଜͷ J-PARC Ͱੜͨ͠େڧχϡʔτϦϊϏʔϜΛɼઢڑͰ 295km Εͨذෞݝඈ

ଭࢢͷεʔύʔΧϛΦΧϯσݕग़ثͰݕग़͢ΔجઢχϡʔτϦϊৼಈ࣮ݧͰ͋Δ T2K Ճ͠ࢀʹݧ࣮

͍ͯΔɽT2K࣮ݧɼχϡʔτϦϊΛੜ͢ΔχϡʔτϦϊϏʔϜϥΠϯɼੜͨ͠χϡʔτϦϊΛଌ

ఆ͢Δલஔݕग़ثɼ͓Αͼ 295km ͷඈޙߦͷχϡʔτϦϊΛ؍ଌ͢ΔεʔύʔΧϛΦΧϯσͷ̏ͭͷ

ؔʹثग़ݕͰɼͱ͘ʹχϡʔτϦϊϏʔϜϥΠϯ͓Αͼલஔࣨڀݚཁૉ͔ΒΓཱ͓ͬͯΓɼຊߏ

Ճ͍ͯ͠ΔɽT2Kࢀʹڀݚͨ͠ ͰɼϛϡʔχϡʔτϦϊ͕ݧ࣮ 295km ͷඈߦதʹిࢠχϡʔτϦ

ϊʹมԽ͢ΔݱΛ 2013ʹൃ͠ݟɼࡏݱɼͦΕΒͷࣄΛ༻͍ͯχϡʔτϦϊͷ CP ରশੑʢཻ

ΔɽCP͍ͯͬߦΛࡧͷରশੑʣͷഁΕͷ୳ࢠͱཻࢠ ରশੑͷഁΕΛൃ͢ݟΔͨΊʹɼ౷ࠩޡܭͱ

ͱʹܥ౷ࠩޡେ͖͍ͯ͘͘͠ݮඞཁ͕͋Γɼܥ౷ࠩޡͷҰͭͰ͋ΔχϡʔτϦϊͱ࣭ͱͷ૬ޓ
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ͷΞοϓάϨʔυʹऔΓΜͰ͍ΔɽΞοϓάϨʔυ͞ΕΔثग़ݕɼલஔ͠ࢦΛݮͷෆఆੑͷ༺࡞

ͷҰͭͱͯ͠ɼ1cm3ثग़ݕ ֯ͷγϯνϨʔλΩϡʔϒΛ 200ສੵݸΈॏͶɼχϡʔτϦϊԠΛ̏

ثग़ݕతʹଊ͑Δ৽͍͠ݩ࣍ SuperFGD ͷ։ൃʹຊࣨڀݚͰऔΓΜͰ͍Δɽຊɼ౦େֶ

ͷཅిࢠϏʔϜΛ༻͍ͯγϯνϨʔλΩϡʔϒͷϏʔϜݧࢼΛ݁ͨͬߦՌ͔ΒɼϏʔϜͷ௨աͨ͠γ

ϯνϨʔλΩϡʔϒͷपғͷΩϡʔϒͷ৴߸ͷ࿙ΕʢΫϩετʔΫʣʹ͍ͭͯৄࡉʹௐͨɽ·ͨɼ

SuperFGD ͷޫ৴߸ͷಡΈग़͠ʹ༻͍Δ 6ສຊͷมϑΝΠόʔ͓Αͼ 6ສݸͷޫݕग़ثͷ݈

શੑΛௐΔͨΊͷΩϟϦϒϨʔγϣϯγεςϜͷ։ൃਐΊɼ࣮༻తͳݻ΅΄͕༷·ͬͨɽ

3) DCBA࣮ݧ

χϡʔτϦϊϨεೋॏϕʔλ่յͷ୳ݧ࣮͚ͨʹࡧஔͷ։ൃΛ͍ͯͬߦΔɽχϡʔτϦϊిՙΛ

ͱཻࢠʣͰ͋Δ͔ɼཻࢠʢσΟϥοΫཻࢠҟͳΔཻ͕ࢠͱཻࢠཻʹͱಉ͡Α͏ࢠͳ͍ͨΊɼిͨ࣋

ʣͰ͋Δ͔ɼ͔͍ͬͯͳ͍ɽͦͷੑ࣭ʢχϡʔτϦϊͷϚϤϥφੑʣΛࢠʢϚϤϥφཻࢠಉཻ͕͡ࢠ

ௐΔ།Ұͷखஈ͕ɼχϡʔτϦϊϨεೋॏϕʔλ่յͷ୳ࡧͰ͋Δɽੈք֤Ͱ༷ʑͳ࣮͕ݧఏҊ͞

Εͦͷ୳ߦ͕ࡧΘΕ͍ͯΔ͕ɼ·ͩൃݟʹ͍ͯͬࢸͳ͍ɽຊࣨڀݚͰɼೋॏϕʔλ่յͰ์ग़͞Ε

ΔೋຊͷϕʔλઢͷඈΛҰ༷࣓தͷΨεඈݕग़ثͰଊ͑ɼϕʔλઢͷཐટঢ়ͷඈ͔ΒӡಈྔΛ

ଌఆ͢Δ࣮ݧஔ Drift Chamber Bata-ray Analyzer (DCBA) ͷ։ൃΛɼߴΤωϧΪʔՃߏػڀݚث

ͳͲͱڞಉͰ͍ͯͬߦΔɽ

ຊɼকདྷతͳχϡʔτϦϊϨεೋॏϕʔλ่յͷ؍ଌΛݧ࣮͢ࢦஔͷϓϩτλΠϓͱͯ͠

Ґஔ͚ͮΒΕΔ࣮ݧஔ DCBA-T3 ͷ։ൃʹҾ͖ଓ͖औΓΜͩɽDCBA-T3 ͷυϦϑτνΣϯόʔ

ͷੑΛӉઢϛϡΦϯΛͯͬௐɼυϦϑτνΣϯόʔͷ֎෦ʹઃஔͨ͠ඈݕग़ثͱDCBA-T3

༻υϦϑτνΣϯόʔͰಘΒΕΔඈ͕Ұக͢Δ͜ͱΛ͔֬Ίͨɽ·ͨɼຊ࣮ݧͰ༻͢ΔϔϦϜͱ

ೋࢎԽૉͷࠞ߹Ψεʹ͓͚ΔిిࢠͷυϦϑτʹ͍ͭͯௐɼจݙʢଞͷ࣮ݧ༻ͷγϛϡ

Ϩʔγϣϯσʔλʣͱໃ६͕ແ͍݁ՌΛಘͨɽ

4) ӉઢϛϡΦϯΛ༻͍ͨՐࢁͷಁࢹ

্ʹඈདྷ͢ΔӉઢϛϡΦϯΛ༻͍ͯେنͳମΛಁ͢ࢹΔڀݚΛਐΊ͍ͯΔɽ͜Ε·ͰߴΤωϧ

ΪʔՃ͓ߏػڀݚثΑͼஜେֶͱڞಉͰɼࢠݪͷಁࢹΛڀݚ͏ߦΛਐΊ͖ͯͨɽࡍࠃഇػڀݚ

͑ߟऔΓΈͷҰͭͱͯ͠ɼ༹༥ͨ͠ͱ͚ͨʹͷഇൃݪͳ͍ͬͯΔౡୈҰߦ͕ྗిژΑͼ౦͓ߏ

ΒΕΔҰ߸͔ػΒػ߸ࡾͷࢠݪͷ৺ͷ֩೩ྉͷঢ়ଶͷௐࠪʹ͠ྗڠɼ͜Ε·ͰʹɼౡୈҰ̍ൃݪ

େֶͳͲཱݝखؠɼࡏݱɽ͖ͨͯͬߦͳ͍ɼҰ࿈ͷௐࠪΛߦͷ৺ͷঢ়ଶͷௐࠪΛػ߸Αͼ͓̏ػ߸

ͱڞಉͰؠखࢁͷ؍ଌΛਐΊ͍ͯΔɽؠखࢁɼۙՐ׆ࢁಈͷஹީ͕ݟΒΕ͕ͨ͋ظ࣌Γɼؠखཱݝ

େֶͳͲ͕த৺ͱͳΓɼ༷ʑͳख๏ΛऔΓೖΕͨ؍ଌମ੍͕ߏங͞Εͭͭ͋ΔɽͦͷҰͱͯ͠ɼؠख

ଌஔΛઃஔ͠ɼຊ؍ʹ̎ͷࡢͳ͍ͬͯΔɽߦଌΛ؍Λಁաͯ͘͠ΔӉઢϛϡΦϯͷࢁ

̎ମ੍Ͱؠखࢁͷ؍ଌΛͨͬߦɽ̎ͷ؍ଌஔোʹΑΔఀؒظࢭͳ͘ৗ؍࣌ଌΛܧଓ

͍ͯ͠Δɽ

5) ATLAS࣮ݧ

ATLAS࣮ݧɼϤʔϩούߏػڀݚ֩ࢠݪ (CERN)ͰߦΘΕ͍ͯΔিಥܕՃݧ࣮ثͰ͋Γɼੈք࠷

ܕͷੑ࣭ΛௐͨΓɼରশੑཧͳͲͷඪ४ࢠΛিಥͤ͞ɼώοάεཻࢠͱཅࢠΤωϧΪʔͰཅߴ

Λ͑ͨ৽ཧͷ୳ࡧΛ͍ͯͬߦΔɽ

ΤωϧΪʔܥͰॏ৺·ࡏݱ 13TeVͰ࣮ݧΛ͕͖ͨͯͬߦɼ2021։࢝༧ఆͷॏ৺ܥΤωϧΪʔ 14TeV

Ͱͷ࣮ݧͱɼ2026ʹܭը͞Ε͍ͯΔߴϧϛϊγςΟͰͷ࣮ݧ (HL-LHC)ʹ͚ͯɼՃثͷӡస͕ఀ

ΘΕ͍ͯΔɽߦ։ൃ͕ڀݚͷثग़ݕΕɼ͞ࢭ
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ຊࣨڀݚɼHL-LHCͰͷ࣮ݧʹ༻͍ΒΕΔ༧ఆͷɼATLASݕग़࠷ثͰඈݕग़Λ͏ߦ ITk(Inner

Tracker) ͷ։ൃʹࢀՃ͍ͯ͠ΔɽITkɼγϦίϯɾϐΫηϧݕग़ࢠిʹثճ࿏ج൘͕औΓ͚ΒΕͨ

͕ണ͕ΕΔ͜ͱؾͷுͷҧ͍ʹΑΓɼిࡐதͷԹมԽʹΑͬͯɼૉݧΛ͍ͯ͠Δ͕ɼ࣮ߏ

Թ૧தͰ߃ͷு͕ɼͲͷΑ͏ͳΈΛͨΒ͔͢Λɼࡐ೦͞Ε͍ͯΔɽ2019ɼ༷ʑͳૉݒ͕

֬ೝ͢Δ࣮ݧΛͨͬߦɽ

6) ϙδτϩχϜͷ ڀݚյաఔͷ่ࢠ5ޫ

22Naઢ͔ݯΒ์ग़͞ΕΔཅిࢠΛར༻ͯ͠ɼະͩ͞ূݕΕ͍ͯͳ͍࣍ߴQEDաఔͰ͋Δϙδτϩχ

Ϝͷ Δɽ2017͍ͯͬߦΛݧଌ࣮؍ͷࣄյ่كࢠ5ޫ 1݄͔ΒσʔλऩूΛ։࢝͠ɼ2018 12݄·

Ͱʹɼ2Πϕϯτͷ ग़͞Εͨɽݕީิ͕ࣄյ่ࢠ5ޫ

2019࣮ݧͷ౷ܭਫ਼Λ্ͤ͞ΔͨΊɼσʔλऩूΛܧଓͨ͠ɽ
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˔ ຊཧֶձ ୈ 75ճ࣍େձ 2019 3݄ 16ʙ19ʢ໊ݹେֶʣ
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ࣨڀݚݧཧ࣮ࢠݪ

1. ಈͷ֓ཁ׆ڀݚ

ࣨڀݚɾԠཧԽֶ߈ͱಉ༷ʹɼԽֶઐࡢ (ؙय़ڭतɼদຊ३ॿڭ) ͓Αͼ࿈ܞେֶӃڭतͰ

͋ΔཧԽֶڀݚॴͷ౦ढ़ߦओڀݚһͱͷݻڧͳڞಉڀݚମ੍Λҡͭͭ࣋͠ɼࣨڀݚͷಠࣗੑΛอͬͨ

Λਫ਼ྗతʹਪڀݚతݧཧֶͷ࣮ࢠɾࢠݪͱͷόϥϯεΛऔΓͳ͕ΒɼΠΦϯিಥΛத৺ͱͨ͠ڀݚ

ਐ͍ͯ͠Δɽ

1) ੩ిܕΠΦϯੵϦϯάΛ༻͍ͨࢠݪࢠͷিಥɾྫྷ٫աఔͷڀݚ

੩ిܕΠΦϯੵϦϯάɼ੩ిͷΈΛ༻͍ͯपճΠΦϯͷيಓ੍ޚΛͨ͏ߦΊɼपճΠΦϯछͷ࣭

ྔʹؔ͢Δ੍͕ݶͳ͍ͱ͍͏ಛΛͭ࣋ɽ ຊֶʹઃஔ͞Εͨ TMU E-ringੈքͰࡾ൪ʹ։ൃ͞Ε

ͨ੩ిܕΠΦϯੵϦϯάͰ͋ΓɼओʹࢠෛΠΦϯ͓ΑͼΫϥελʔෛΠΦϯʹ͍ͭͯɼ෦Τωϧ

Ϊʔͷ؇աఔɼ͢ͳΘͪྫྷ٫աఔͷڀݚΛ͖ͨͯͬߦɽ

(1) ૉΫϥελʔෛΠΦϯ :

ຊࣨڀݚͰɼϨʔβʔΞϒϨʔγϣϯ๏ʹΑͬͯੜͨ͠ߴԹͷঢ়ૉΫϥελʔෛΠΦϯͷྫྷ

٫աఔʹ͍ͭͯɼܥ౷తͳڀݚΛ͖ͨͯͬߦɽిࢠྗΑΓ͍ߴ෦ΤωϧΪʔΛͨͬ࣋ෛΠΦϯ

͍ɼ·ͨɼৼಈঢ়ଶͷભҠʹ͏֎ઢ์ग़ʹΑͬͯྫྷ٫͞ΕΔৼಈࣹྫྷ٫͜͠ىΛࢠి

෦ΤωϧΪʔྖҬʹ͓͍ͯओཁͳྫྷߏػ٫Ͱ͋Δɽۙɼ͜ΕʹՃ͑ͯɼిجࢠఈঢ়ଶͷߴৼಈྭىঢ়

ଶ͔Βٯ෦సʹΑͬͯిىྭࢠঢ়ଶʹભҠ͠ɼ͔ͦ͜ΒޫܬΛ์ग़͢Δ͜ͱͰྫྷߴ٫͕ʹਐΉ࠶

ΠΦϯੵϦϯάΛपճதͷෛΠΦϯʹରͯ͠ϨʔܕΕͨɽҎલ͔Β੩ి͍ͩ͞ݟͱ͍͏աఔ͕ޫܬؼ

βʔΛরࣹ͢Δ͜ͱͰిࢠᮢΛΘ͔ͣʹ͑Δঢ়ଶͱྭ͠ىɼরࣹؒ࣌ͱϨʔβʔΛม͑

ͳ͕Βੜ͢ΔதੑཻࢠΛ؍ଌ͢Δ͜ͱͰ, ෦ΤωϧΪʔঢ়ଶΛଌఆ͢Δख๏ΛฤΈग़͍ͯͨ͠ɽ

͔͠͠ɼC−
4 ͓ΑͼC−

6 ʹؔ͢Δ࣮ݧσʔλͱγϛϡϨʔγϣϯ݁Ռશ͘Ұகͤͣɼఆੑతͳٞ͢Β

ෆॆͩͬͨɽͦ͜Ͱৼಈྫྷ٫ͱ์ޫܬؼ࠶ग़Λิਖ਼͢ΔΛಋೖͨ͠ͱ͜Ζɼॆͳਫ਼

Ͱ࣮݁ײՌΛ͢ݱ࠶Δ͜ͱʹޭ͠ɼྫྷ٫աఔͷϞσϦϯά͕΄΅ཱ֬ͨ͠ͱ͑ݴΔɽࡢ͔ΒɼC−
4

͓ΑͼC−
6 ͷ͔ڀݚΒཱ֬͞Εͨख๏Λ༻͍ͯɼΑΓෳࡶͳC−

8 ͷྫྷ٫Λଌఆ͢Δ࣮ݧΛ։ͨ࢝͠.

(2) ଟ๕߳ԽਫૉෛΠΦϯ :

ۭ͔ؒؒΒͷ֎์ࣹεϖΫτϧʹଟ͘ͷະಉఆϥΠϯ͕ଘ͢ࡏΔɽͦͷಛ͕ଟ๕߳Խਫ

ૉ (Polycyclic Aromatic HydrocarbonɼPAH) ͷৼಈεϖΫτϧͱҰக͍ͯ͠ΔͨΊ, ༗ྗͳީิͱ͑ߟ

ΒΕ͍ͯΔɽཱͨ͠ݽ PAHͷੑ࣭ʹؔ͢ΔใͷҰͭͱͯ͠ɼPAHෛΠΦϯͷྫྷ٫աఔͷ؍ଌΛͬߦ

ͨɽ۩ମతʹϖϯληϯ (C22H14) ͷඍ݁থคʹΞϒϨʔγϣϯ༻ϨʔβʔΛরࣹ͢Δ͜ͱͰෛΠ

ΦϯΛੜͤͯ͞पճੵ͠ɼࣗಈిࢠʹΑͬͯੜͨ͠தੑཻڧࢠͷؒ࣌มԽ͓ΑͼϨʔβʔ

রࣹʹΑΔதੑཻࢠऩྔΛଌఆͨ͠ɽࡢ͔Β࢝Ίͨϖϯληϯ࣮ݧ͢ͰʹσʔλΛऔΓऴ͑ղੳ

ͨ͠ͱ͜Ζɼͦͷྫྷ٫աఔ͕ैདྷͱҟͳ͍ͬͯΔ͜ͱ͕໌Β͔ʹͳͬͨɽͦ͜ͰɼࡏݱཧతͳΞϓ

ϩʔν͔Β৽͍͠ϞσϧΛࡧதͰ͋Δɽ

(3) ೋࢠݪࢠෛΠΦϯ :

తࢠΑΓͦͷిʹ٫͞ΕΔ͔ɼ෦సྫྷʹٸΑΔ͚͍ޫ์ग़Ͱʹىྭࢠిࢠऩͨ͠ٵΛࢠޫ

ΤωϧΪʔΛৼಈΤωϧΪʔͱ࠶͢Δɽ·ͨ෦స࠶ʹޙͼిࢠతΤωϧΪʔͱ͢Δա

ఔଘ͢ࡏΔͨΊɼଟࢠݪࢠෛΠΦϯʹ͓͍ͯిࢠΑΓؒ࣌తʹ͍Ԇిࢠաఔ͕

͜Ε·Ͱใ͞ࠂΕ͍ͯΔɽҰํͰɼ2ࢠݪࢠͦͷঢ়ଶͷগͳ͔͞Βిىྭࢠঢ়ଶͱৼಈྭىঢ়ଶ

ͷৼిΧοϓϦϯάʹΑΔ෦స͜ى͕ΓͮΒ͍ͨΊɼ͜Ε·ͰԆిࢠաఔ͖ىͳ͍ͱ͑ߟ
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ΒΕ͓ͯΓใࠂ͞Ε͍ͯͳ͍ɽࡢ͔ΒɼSi−2 ͷ࣮ݧΛ TMU E-ringΛ༻͍ͯ։࢝࢝͠Ίͨɽपճ

ੵ͞Εͨ Si−2 ʹϨʔβʔޫΛরࣹ͠ɼޫిࢠʹΑΓதੑԽͨ͠ Si2 ΛϦϯάͷप͝ͱʹஔ͔Ε

ͨ 2ͭͷݕग़ثΛ༻͍ͯݕग़ͨ͠ɽΠΦϯੵϦϯάʹΑΓ֩ Ͱ͋Δࢠࢠݪ2 Si−2 ͷ͍ిࢠ

ͱԆిࢠΛؒ࣌తʹ͠ɼ10 µsΦʔμʔͷԆిࢠաఔͷ؍ଌʹޭͨ͠ɽ͞ΒʹՄ

มOPOϨʔβʔΛ༻͍ͯྭىΛҾ͢Δ͜ͱͰ Si−2 ͷৼಈɾճసྭىεϖΫτϧΛଌఆͨ͠ɽSi−2
جఈঢ়ଶͰ͋ΔX2Σ+

g ঢ়ଶͷΘ͔ͣ 200 cm−1 ্ʹA2Πu ঢ়ଶ͕ଘ͓ͯ͠ࡏΓɼ͜ͷA2Πu ঢ়ଶ͔Β

தੑجఈঢ়ଶͷ 3Σ−
g ڐ༰ભҠͰ͋Δɽ͜ͷͨΊɼྭى؍ʹޙଌ͞Εͨଈൃ৴߸ A2Πu ˠ 3Σ−

g

ͷભҠʹΑΔ͍ిࢠաఔͰ͋ΔɽҰํͰɼप؍ʹޙଌ͞ΕͨԆ৴߸X2Σ+
g → B2Σ+

u ͔Βৼ

ి૬࡞ޓ༻Λͯܦதੑ Si2 ભҠͨ͠ԆిࢠաఔͰ͋Δɽ͜ͷ݁Ռ͔Βɼதؒঢ়ଶͱͯ͠ A2Πu

͕ؔ༩͢Δ Si−2 ͷԆిࢠաఔͷߏػΛ໌Β͔ʹͨ͠ɽ

2) ଟՁΠΦϯͷిՙҠߦԠ

தੑ͔ࢠݪΒෳͷిࢠΛണ͗औΔ͜ͱͰੜ͞ΕΔଟՁΠΦϯɼ͍ߴ෦ΤωϧΪʔΛ༗͢ΔͨΊ

ʹதੑͷ࣭ͱඇৗʹܹ͍͠ԠΛ͢͜ىɽͦͷμΠφϛΫεࢠݪিಥཧֶͷॏཁͳڀݚରͰ

͋Δ͕ɼҰํͰɼॏࢠݪʹ͍ͭͯଟՁΠΦϯͷࢠݪޫֶతσʔλඇৗʹ͘͠ɼԠ༻తͳ͔

Βͷૅجσʔλͷཁٻʹରͯ͠ॆʹ͑ΒΕͳ͍ঢ়͕گଓ͍͍ͯΔɽຊࣨڀݚͰిࢠαΠΫϩτϩ

ϯڞ໐ (Electron Cyclotron ResonanceɼECR) ૉ͔ΒݩΛ༻͍ͯɼCͷΑ͏ͳܰݯଟՁΠΦϯܕ Biͷ

Α͏ͳॏݩૉ·Ͱɼ༷ʑͳࢠݪͷଟՁΠΦϯϏʔϜΛੜͯ͠ɼিಥμΠφϛΫεͱࢠݪޫͱ͍͏ೋ

ͭͷཱͰͷڀݚΛਪਐ͍ͯ͠Δɽ

(1) ਖ਼ߍײग़ݕͷثޫ֎ࢵۃ :

keV/uఔͷͷଟՁΠΦϯͱதੑඪతؾମͱͷিಥʹ͓͍ͯɼඪత͔ΒଟՁΠΦϯʹి͕ࢠҠߦ

ىྭߴঢ়ଶ͕ੜ͢Δաఔ͕ඇৗʹେ͖ͳஅ໘ੵΛ༗͍ͯ͠Δɽ͜ͷաఔʹΑͬͯੜͨ͠ىྭߴͯ͠

ঢ়ଶ͔ΒͷൃޫΛ؍ଌ͢Δ͜ͱͰɼిࢠҠߦஅ໘ੵΛଌఆ͢Δ͚ͩͰͳ͘ɼ৽͍͠ޫֶతભҠɼԆ͍ͯ

ΤωϧΪʔ४ҐΛٻΊΔํ๏ిՙަޫ (Cherge Exchange Spectroscopy) ͱݺΕ͍ͯΔɽભ

Ҡͷܾఆ͚ͩͰ͋Εɼൃޫͷݕग़ײͷใඞཁͰͳ͍͕ɼஅ໘ੵʹؔ͢ΔσʔλΛऔಘ͢

ΔͨΊʹɼʹґଘ͢Δݕग़ײͷઈର͕ඞཁͰ͋ΔɽຊࣨڀݚͰ༻͍͍ͯΔۃࢵ֎ྖҬ༻ͷ

ࣼೖࣹޫݕग़γεςϜɼۚͰίʔςΟϯά͞Εͨूޫ༻ͷγϦϯυϦΧϧɾϛϥʔɼՄಈࣜεϦο

τɼऩࠩิਖ਼ܕฏ໘݁૾༻Ԝ໘ϥϛφʔϨϓϦΧճં֨ࢠɼిܕ٫ྫྷࢠ CCDΧϝϥ͔Βߏ͞Ε͍ͯ

Δɽ3ͭͷޫֶૉࢠʢϛϥʔɼճં֨ࢠɼCCDʣͷޮݦஶͳґଘੑΛ͍ͯͬ࣋Δ͕ɼͦΕͧΕ

ʹ͍ܾͭͯఆ͢Δ͜ͱ༰қͰͳ͍ɽ·ͨɼूޫϛϥʔͱεϦοτ͕ࠐݟΜͰ͍Δཱମ֯Λઃܭਤ͔

ΒੵݟΔ͜ͱՄͰ͋Δ͕ɼͦͷਫ਼͘ߴ৴པͰ͖ΔͷͰͳ͍ɽ௨ৗڧͷઈର͕ͬ

͍ͯΔޫݯΛ༻͍ͯɼ؍ଌ͞Εͨڧͱͷൺֱ͔ΒޫγεςϜશମͷײΛܾఆ͢Δ͕ɼલ͔Β

৴པͰ͖Δൃޫஅ໘ੵͷઈରͱൺֱ͢Δํ๏Λ։ൃ͖ͯͨ͠ɽད͓ΑͼHe༷ͷܰݩૉ (CɼNɼO) Π

Φϯͱ Heඪతͷিಥʹ͓͚Δిࢠঢ়ଶ͝ͱͷిࢠҠߦஅ໘ੵ͕ɼطʹژɾԠ༻ཧࢉܭֶڀݚॴ

ͷԦڭࠃݐतͷάϧʔϓʹΑͬͯ͞ࢉܭΕ͍ͯΔɽ͜ͷஅ໘ੵΛ༻͍ͨΧεέʔυɾϞσϧΛతʹ

ղ͘͜ͱͰɼ͜͜ͷભҠʹର͢Δൃޫஅ໘ੵͷઈରΛ͢ࢉܭΔϓϩάϥϜΛ 2લʹ։ൃͨ͠ɽࠓ

 C6+ɼC4+ɼN5+ɼ͓ΑͼO6+ ΛϏʔϜͱͯ͠িಥ࣮ݧΛ͍ߦɼ2–31 nmͷൣғͷ 14ຊͷً

ઢʹ͍ͭͯɼൃޫஅ໘ੵͱ؍ଌڧͷൺͱͯ͠ઈମݕग़ײΛٻΊͨɽͦͷ݁ՌΛ༻͍ͯɼి͕ࢠଟՁ

ΠΦϯଆʹҠ͢ߦΔͱಉ͜ى͕ىྭʹ࣌Δ͜ͱͰੜͨ͠He+(2p)ͷ 1s–2pભҠʹ͍ͭͯൃޫஅ໘ੵΛ

ΒΕͨɽݟͱ߹ͷ͋ΔҰக͕ࠂͷใڈΊͨͱ͜Ζɼաٻ

(2) ࢠඪతʹ͓͚ΔϑϥάϝϯτࢠݪΠΦϯͷൃޫ :

2016ͷ࣮ݧͰɼଟՁTaΠΦϯͱN2 O2 Λিಥͤͨ͞ࡍʹɼNࢠݪOࢠݪͷଟՁΠΦϯ͔Βͷൃ
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Λཧղ͢ΔతͰɼଟՁࡉͷৄݱଌ͞Εͨɽ͜ͷ؍ઢྖҬʹॳΊͯ֎ࢵۃ͕ޫ XeΠΦϯΛ༻͍ͨ

ԉ੍ʹΑͬͯࢧڀݚظੜֶཹࠃؼࠓڀݚɽ͜ͷ͖ͨͯͬߦΛݧ࣮ 1ϲ݄ؒɼটᡈ͢Δ͜

ͱ͕Ͱ͖ͨGiorgi Vishapidzeത࢜ (Ilya State UniversityɼGeorgia) ͱͷڞಉڀݚͱ࣮ͯͨ͠͠ࢪɽࠓ

 12–15ՁͷXeΠΦϯͱN2 ࢠͷܥ౷తͳଌఆΛͨͬߦɽ·ͣɼൃޫڧͱඪతؾମѹྗ͕ൺྫ

͢Δ͜ͱΛ֬ೝͨ͠ɽ͜ͷ࣮ࣄɼଟՁ XeΠΦϯͱͷিಥʹΑͬͯඪత͔Βੜͨ͠ଟՁϑϥάϝϯ

τࢠݪΠΦϯ͕ɼඪతؾମͱিಥ͢Δ͜ͱͰൃޫ͢Δͱ͍͏ೋ࣍ԠຆͲ͍ͯͬ͜ىͳ͍͜ͱΛҙຯ

͍ͯ͠ΔɽैͬͯɼଟՁϑϥάϝϯτࢠݪΠΦϯʢN4+(1s23d)ɼN3+(1s22s3p)ͳͲʣXeΠΦϯͱͷ

িಥʹΑͬͯੜ͢Δ͜ͱ͕֬ೝͰ͖ͨɽ͞ΒʹɼࠓܾఆͰ͖ͨઈମݕग़ײΛ༻͍ͯɼ͜ͷ

Ίͨͱ͜Ζɼ1–3ٻϑϥάϝϯτΠΦϯ͔Βͷൃޫஅ໘ੵΛىྭ Å2 ͱ͍͏͕ಘΒΕͨɽ͜ͷ༧

ͯ͠ΑΓ 10ഒҎ্େ͖͘ɼଟՁΠΦϯ͕ඪతࢠͷిࢠӢͷதʹඈͼࠐΜͰྭىͱղΛಉ࣌ʹ

ͳϝΧχζϜΛղ໌͢ࡉৄʹͰͳ͍͜ͱΛҙຯ͍ͯ͠Δɽ͞Βߏػաఔ͕ओͨΔىྭࢠ֪ి͢͜ى

ΔͨΊʹɼޙࠓܥ౷తͳ࣮ݧΛܧଓ͍ͯ͘͠༧ఆͰ͋Δɽ

(3) ࿈தੑࢠ߹ମʹΑΔॏݩૉ߹աఔ :

࿈தੑࢠ߹ମʹ͓͚Δ rϓϩηεʹΑͬͯ FeΑΓॏ͍ͨݩૉ͕߹͞ΕΔ͜ͱΛ໌Β͔ʹ͢Δ

ͨΊɼෆ͍ͯ͠ΔଟՁॏΠΦϯͷࢠݪޫֶతσʔλΛऔಘ͢ΔڞಉڀݚΛ౦େֶɾ౦େɾి௨

େɾ֩༥߹ݚͱਐΊ͍ͯΔɽ2017 8݄ 17ʹ࿈தੑࢠ߹ମʹΑΔॏྗ͕ॳΊͯ؍ଌ͞Εɼ߹

ମͯ͠ੜͨ͠ΩϩϊϰΝ (kilonova) ͔Β γઢ͔Βి·Ͱͷ͋ΒΏΔྖҬͷి࣓͕ݕग़͞Ε

ͨɽॏݩૉͷޫσʔλۃΊ͍͕ͯ͠ɼଟ͘ͷԾఆΛॏͶͯߦΘΕࣹͨྲྀମγϛϡϨʔγϣϯ

Մࢹɾ֎ྖҬʹ͓͚Δ؍ଌ݁ՌΛఆੑతʹ͢ݱ࠶Δ͜ͱʹޭͨ͠ɽ͔͠͠ͳ͕Βఆྔతʹ·ͩ·

ͩෆॆͰ͋ΔͨΊɼࢠݪޫσʔλΛඋ͍ͯ͘͜͠ͱͷॏཁੑมΘ͍ͬͯͳ͍ɽཧγϛϡϨʔ

γϣϯͷ༧ʹΑΕɼ߹ମޙͷࢠݪΠΦϯͷՁ 3–4ՁఔͰ͋ΓɼՄࢹɾ֎ൃޫʹϥϯλ

ϊΠυͷد༩͕େ͖͍ͱ͞Ε͍ͯΔɽͦ͜Ͱɼઌͯ͠ߦཧߦ͕ࢉܭΘΕ͍ͯΔ Erʹ͍࣮ͭͯݧΛ։

ʹ·Ͱࡢɽͨ࢝͠ 4–5Ձͷ ErΠΦϯͱAr͓ΑͼN2 ͱͷিಥ࣮ݧΛ͕͖ͨͯͬߦɼൃޫڧ͕ඇ

ৗʹऑ͍ͨΊʹ ଌͰ͖؍ʹ࣌ྖҬΛಉ͍࿐ޫ͕ඞཁͰ͋ͬͨɽͦͷͨΊɼؒ࣌ఔͷؒ࣌2–1

Δࢄճં֨ࢠΛඋ͑ͨ৽͍͠ޫثΛಋೖͨ͠ɽ

(4) ϏʔϜೖࣹγεςϜͷ։ൃࢠݪϏʔϜΠΦϯτϥοϓͷதੑਫૉࢠి :

ैདྷͷిՙަޫͰɼଟՁΠΦϯϏʔϜͱதੑؾମඪతͷΈ߹ΘͤͰ࣮ߦ͕ݧΘΕ͍ͯΔͨΊɼൃ

ޫण໋͕ nsҎ্͋Δ߹িಥྖҬ͔Βͷൃޫڧ͕ۃʹऑ͘ଌఆෆՄͰ͋ͬͨɽmsҎ্ͷ

ण໋ͷ߹ʹɼিಥྖҬΛ௨աͨ͠ྭىଟՁΠΦϯΛΠΦϯτϥοϓʹಋೖ͠ɼด͡ࠐΊͨଟՁΠΦϯ

͔ΒͷൃޫΛ؍ଌ͢Δʹޭ͕ͨ͠ɼൃޫஅ໘ੵͷଌఆݪཧతʹແཧͰ͋ͬͨɽͦ͜Ͱɼด͡ࠐΊͨ

ଟՁΠΦϯʹதੑࢠݪϏʔϜΛরࣹͯ͠ిՙҠߦԠΛͤ͜͞ىɼྭىΠΦϯΛด͡ࠐΊͨ··Ͱൃޫ

Λ؍ଌ͢Δ࣮ݧΛܭըͨ͠ɽࠓɼதੑਫૉࢠݪϏʔϜݯͷ։ൃʹணखͨ͠ɽ·ͣɼྗڧͳH+ Ϗʔ

Ϝݕ͍ͯͭʹݯ౼͠ɼ2.45 GHzͷϚΠΫϩΛ༻͍ͨϓϥζϚΠΦϯݯΛಋೖ͢Δ͜ͱʹͨ͠ɽਫૉϓ

ϥζϚʹ H+ Ҏ֎ʹ H+
2 ͱ H+

3 ͕ಉ࣌ʹଘ͢ࡏΔͨΊɼϝʔΧʔʹ͓͍ͯҾ͖ग़ͨ͠ΠΦϯϏʔ

Ϝͷ࣭ྔੳΛ͍ߦɼϓϥζϚνΣϯόʔͷѹྗ͕͍߹ʹ 100%͕H+ Ͱ͋Δ͜ͱΛ֬ೝͨ͠ɽ

3) ྲྀಈϔϦϜӷణΛ༻͍ͨྫྷ٫ࢠΠΦϯੜ

ѹϊζϧ͔Βߴ HeؾମΛग़ͤ͞Δͱ 0.4 Kͷӷణ͕ੜ͢Δɽ͜ͷӷణྲྀಈੑΛࣔ͠ɼিಥ͠

ͨࢠΛ෦ʹ༰қʹऔΓࠐΉੑ࣭Λ͍ͯͬ࣋ΔɽཧԽֶڀݚॴʹ͓͍ͯɼϔϦϜӷణʹΞχϦϯ

C6H5NH2 ࢠΛऔΓࠐΈɼϨʔβʔޫΠΦϯԽʹΑͬͯੜͨ͠ΠΦϯͷ࣭ྔεϖΫτϧΛଌఆͨ͠ɽ

ຆͲҰՁͷΞχϦϯΠΦϯʹଟͷ He͕݁߹ͨ͠ΫϥελʔΠΦϯͰ͋Δ͕ɼଟՁͷΞχϦϯΠΦ

ϯ͕ݕग़͞ΕͨΓɼΞχϦϯμΠϚʔΠΦϯ͕ੜ͞Εͨͱ͖ʹHe݁߹͍ͯ͠ͳ͍ͳͲɼڵຯਂ͍
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݁Ռ͕ಘΒΕ͓ͯΓɼ݅ΛมԽ༷ͤͨ͞ʑͳଌఆΛ͍ߦͳ͕Βɼੜߏػʹؔ͢ΔߟΛਐΊ͍ͯΔɽ
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˔ XXXI International Symposium on Electron-Molecule Collisions and Swarm, Belgrade, Serbia, 17–

21 July, 2019

H. Tanuma: Crude potential model for mobility of polyatomic molecular ions in nitrogen and oxygen

gases using the MOBCAL (poster)

˔ 31st International Conference on Photonic, Electronic, and Atomic Collisions, Deauville, France,

23–30 July, 2019

M. Iizawa, S. Iida, S. Kuma, T. Azuma, and Y. Nakano: Photodetachment of negative ion beams for

the ion-neutral merged-beam experiments at RICE (poster)

T. Yamazaki, K. Mori, and H. Tanuma: Separation of electronic states for small molecular ions by

the mobility measurements in cooled He gas (poster)

H. Tanuma, N. Numadate, Y. Yamada, and T. Ohna: Charge exchange UV-Visible and EUV spec-

troscopy of multiply charged heavy ions (poster)

A. Iguchi, H. Otani, S. Kuma, H. Tanuma, and T. Azuma: Production of cold molecular ions in

superfluid helium droplets (poster)

S. Iida, S. Kuma, J. Matsumoto, T. Furukawa, H. Tanuma, H. Shiromaru, T. Azuma, V. Zhaunerchyk,

and K. Hansen: High-resolution excitation spectroscopy of delayed detachment of Si−2 (poster)

˔ 8th International Workshop on Electrostatic Storage Devices, Tianjin, China, 26–30 August, 2019.

S. Iida, S. Kuma, J. Matsumoto, T. Furukawa, H. Tanuma, H. Shiromaru, T. Azuma, V. Zhaunerchyk,

and K. Hansen: High-resolution spectroscopy of Si−2 stored in the TMU E-ring (invited)

˔ 15th International Workshop on Slow Positron Beam Techniques and Applications, Prague, Czech

Republic, 2–6 September, 2019

Y. Nagashima, K. Michishio, L. Chiari, Y. Nagata, H. Terabe, S. Iida, F. Tanaka, T. Iizuka, and

N. Oshima: Progress in the study of energy tunable Ps beams employing the Ps− photodetachment

technique (invited)

3) ֶձࢽ

ౢହ೭ɼࢁԼࢤوɼ൧ాਐฏɼࣉ෦جɼཱՖོߦɿΞϧΧϦۚଐৠணද໘͔ΒͷϙδτϩχϜ์

ग़ߏػɼཅిࢠՊֶɼ12ɼ15–21 (2019)
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Ӊཧ࣮ࣨڀݚݧ

1. ಈͷ֓ཁ׆ڀݚ

ʮͻͱΈʯӴͷ̭ઢޫαΠΤϯεΛҾ͖͙ͨܧΊͷXRISMܭը͕ਐΊΒΕɼຊࣨڀݚϚΠΫϩΧ

ϩϦϝʔλΛ༻͍ͨ؍ଌஔ Resolveͷத৺తͳׂΛՌͨ͢άϧʔϓͱͯ͠ࢀՃ͍ͯ͠ΔɽҰํɼۜ

Տ࣭ؒ୳ࠪΛ͢ࢦ Super DIOS ୳ࠪݍؾ࣓ٿըɼܭ GEO-X ,ըΛਪਐ͠ܭ ͜͏ͨ͠কདྷͷ̭

ઢϛογϣϯͷͨΊʹɼTESϚΠΫϩΧϩϦϝʔλMEMSٕज़ʹΑΔ̭ઢԕڸͷ։ൃͷ΄͔ɼཧ

ͯ͠ྗڠͱ͔΄ݚ૯࢈ɼݚ TESΧϩϦϝʔλΛ༻্͍࣮ͨݧਐΊͨɽ

1) ʮ͘͢͟ʯʹΑΔ̭ઢ؍ଌڀݚ

ݍؾ࣓ٿͳͲଠཅܥఱମͷ̭ઢ؍ଌڀݚੵۃతʹਐΊ͍ͯΔɽಛʹ,ʮ͘͢͟ʯ͕ൃͨ͠ݟ

͔Βͷߗ͕ͨͬ Xઢ์ࣹͷղ໌Λͯ͠ࢦɼଠཅ׆ಈ͕ۃখʹ͔ͨͬ 2006͚ͩͰͳ͘ɼۃ

େۙͱͳͬͨ 2012ɼ2014ͷʮ͘͢͟ʯ؍ଌͱ͞Βʹ 2014ͷXMM-NewtonӴͷຊମͷ

Ϟσϧͱͷൺֱࢠཻݍؾతͳมಈͷ༗ແͱɼ࣓ظ౷ղੳ͔Βɼຊ์ࣹͷܥଌσʔλΛΈ߹Θͤͨ؍

ʹΑΔߴΤωϧΪʔཻࢠͷۭؒɾΤωϧΪʔͷ੍Λͨͬߦɽ

2) ઢఱจӴXRISMͷ։ൃ̭ظ࣍

Xઢޫ૾ࡱӴ XRISM (X-Ray Imaging and Spectroscopy Mission) ɼถྗڠͰ։ൃதͷࡍࠃ

తͳେܕXઢఱจͰ͋Γɼ2022ࠒͷଧ্ͪ͛Λͯ͠ࢦ։ൃΛਐΊ͍ͯΔɽटେͷੴ࡚ࡌ

ஔͷۄͰ͋Δ XઢϚΠΫϩΧϩϦϝʔλ Resolveͷ PI (Principal Investigator)Ͱ͋Γݕग़ثγε

ςϜશମͷΛෛ͏΄͔ɼߐ෭͕ྫྷܥ٫ɼͳ͔ͰྲྀಈHeഉܥؾͳͲ୲͍ͯ͠Δɽ2019

ஔͷ Flight Model ͷ࡞ͱΈ্͛Λ͍ߦɼ৽ډͰͷྫྷݧࢼ٫Λ࣮ͯ͠ࢪɼඪੑͰ͋Δ 5

eV at 5.9 keV (FWHM)ͷΤωϧΪʔղΛୡͨ͠ɽ

3) ݍؾ࣓ٿ୳ࠪӴ GEO-X ͷ։ൃ

GEO-Xੈքॳͷݍؾ࣓ٿͷ Xઢ૾ࡱΛ͢ࢦɼ50 kg ըͰ͋ΔɽXઢఱจӴܭӴܕখڃ

ͷ؍ଌͰ͖͔ͨͯͬͭݟٿपล͔Βͷిՙަ Xઢ์ࣹΛ༻͍Δɽظ࣍ଠཅ׆ಈۃେظ 2022ࠒͷ

ଧ্ͪ͛Λ͢ࢦɽटେͷߐ෭͕ PIͱͳΓɼJAXAɾ౦େɼւಓେɼ໊ݹେɼؔ౦ֶӃେ΄͔͕

ը͓ͯ͠Γɼ2019ࢀ JAXAখنܭըʹԠืͨ͠ɽटେओʹ͢ࡌΔXઢ૾ࡱޫஔͱӴ

ܭըશମͷऔΓ·ͱΊΛ୲͓ͯ͠Γɼ2019ԕڸͳͲͷ࡞ࢼΛͯ͠࡞ͷXઢධՁݧࢼɼ

ଧ্ͪ͛ݧࢼڥΛͯͬߦɼॱௐʹਐΜͰ͍Δɽ

4) TESΧϩϦϝʔλͷ։ൃͱ্࣮ݧ

SuperDIOS Λͨ͠ࢦ TES ૉࢠͷΠϯϋε࡞Λͨͬߦɽಋ Nb ઢΛੵͨ͠ϊΠζܕ

Ͱ͋ΓɼTi/Au ͷೋॏബບ͔ΒͳΔ TES ͷ্ʹ Au ཋͱͳΔʹޙ࠷ઢৠண͠ɼࢠऩମΛిٵ Siج൘

ͱ TES ͷؒͷϦϯΫͱͳΔ SiN/SiO2ϝϯϒϨϯΛܗͯ͢͠Δɽ͜Ε·Ͱʹ 20 ʷ 20ΞϨΠ

ͱͯͤͨ͠͞ TESͷཹ͕߅ 50 mΩఔͱେ͖͘ɼΤωϧΪʔղ͕ 95 eV (FWHM)ͱɼ

Super DIOS Ͱཁ͞ٻΕΔ < 5 eV ʹରͯ͠ෆेͰ͋ͬͨɽTESບલʹج൘ͷཪʹཋͱͷಋ

Λ্͛Δ TiΛεύολ͢Δ͜ͱͰɼບޙͷཹ߅Λ mΩʹ͕͑ͨɼٵऩମͱϝϯϒϨϯܗ

Λ͢Δͱཹ߅ 30 mΩʹ্ঢ͠ɼকདྷతͳ՝ͱͳͬͨɽ

ถࠃNISTͷ 240ૉ͔ࢠΒͳΔTESΧϩϦϝʔλΛ͍ͪͯɼཧݚɼ࢈૯ݚ΄͔ͱͯ͠ྗڠ্࣮

ͷग़͢ಛੑ̭ઢͷΤωϧΪʔγϑτਫ਼ີʹଌఆ͠ɼࢠݪϔϦϜࢠΛਐΊͨɽJ-PARCͰɼKதؒݧ

Ίͨɽ·ͨɼSPring-8ͰɼʮͿ͞ٻʹϙςϯγϟϧͷਂ͞Λ͡Ίͯਖ਼֬༺࡞ޓ૬͍ڧ 2ʯ͕ͪ࣋
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ߏऩٵΔখαϯϓϧͷੳΛ೦಄ʹɼ͞·͟·ͳ࣭ͷ̭ઢؼ (XANES) Λ༏ΕͨΤωϧΪʔ

ղͰଌఆ͠ɼকདྷͷ̭ઢੳͷݟ௨͠Λಘͨɽ

5) ͷ։ൃڸͷܰྔXઢԕੈ࣍

ϚΠΫϩϚγϯٕज़Λ༻͍ͨಠࣗͷܰྔ Xઢԕڸͷ։ൃΛਐΊ͍ͯΔɽബ͍ Si ൘ʹेج µm

ͷ؏௨݀Λ։͚ɼଆนΛࣹڸͱͯ͠ར༻Ͱ͖ΔΑ͏ߴԹΞχʔϧࢠݪଯੵ๏ʹΑΔॏۚଐບ͚

Λ͏ߦɽطʹੈքॳͷXઢͷूޫ݁૾ͷ࣮ূʹޭ͓ͯ͠ΓɼӴࡌੑ্͚ΛਐΊ͍ͯΔɽ

কདྷӴܭը GEO-X Λͯ͠ࢦɼࣹڸͱͳΔඍ݀ࡉଆนͷܗঢ়ਫ਼ͷ্ʹऔΓΜͩɽߴԹ

Ͱ Siࢠݪͷ֦ࢄΛଅͯ͠ฏԽ͢ΔߴԹΞχʔϧʹணͯ͠ɼैདྷʹͳ͍ 150 Ξχʔϧؒ࣌ͷؒ࣌

Λ౦େʹ࣮ͯͯ͠ࢪଆนͷฏୱੑΛ৮ܭXઢΛ༻͍ͯධՁͨ͠ɽͦͷ݁Ռɼ50 Ͱؒ࣌ 10֯

(FWHM)Ͱ͋ͬͨޫϐʔΫ͕ Ͱؒ࣌150 3֯ (FWHM)ʹ·Ͱ্ͨ͠ɽ·ͨɼGEO-XͰཁٻ

͞ΕΔ͕ͨͬఱମʹؔ͢Δ Grasp > 10 cm2 deg2 at 0.6 keV Λຬͨ͢ޫֶܥύλʔϯΛޫઢγ

ϛϡϨʔγϣϯʹΑͬͯධՁͨ͠ɽ

6) Super DIOSͷݕ౼

ӉͷόϦΦϯͷଟ͘ΛΊΔͱ͑ߟΒΕΔɼԹ͕ 100ສͷۜՏ࣭ؒ (μʔΫόϦΦϯ) Λ

ૉͷًઢࢎ (OVII, OVIII)Ͱݕग़͢ΔͨΊʹɼSuper DIOS (Diffuse Intergalactic Oxygen Surveyor) ͷ

Λ౼ݕ 2030͡Ίͷଧ্ͪ͛Λݕͯ͠ࢦ౼ΛਐΊͨɽࢹ͕ 30֯ɼԕڸͷ֯ղ͕ 10

ඵ֯ɼ໘ੵ 1000 cm2 Ҏ্ɼ 3ສૉࢠͷTESΧϩϦϝʔλΛඋ͑ΔӴͰɼ࡛ۄେɼӉݚɼ໊ݹ

େͳͲͱϋʔυΣΞͷ։ൃΛ͏ߦͱͱʹɼཧάϧʔϓͱ৽ͨͳγϛϡϨʔγϣϯਐΊ͍ͯΔɽ

JAXAӉݚʹϦαʔνάϧʔϓ (ओࠪ: (հߒ౻ࠤେɼۄ࡛ ͷઃஔΛਃ͠ೝΊΒΕͨ.

ਤ 1: 2006ʹʮ͘͢͟ʯͰ؍ଌ͞Εͨͷ X

ઢը૾ɽ্͕ 0.4–1 keVͷೈ Xઢ, Լ͕ 1–5 keV

ͷߗ X ઢͷը૾. ৭ͷؙ͕ͷαΠζΛࣔ
͓ͯ͠Γɼߗ X ઢͰ͕ͨͬ X ઢ์ࣹ͕Έ͑Δ
(Numazawa et al. 2019, PASJ 71, Issue 5, id.93).

ਤ 2: XRISMӴʹ͞ࡌΕΔ؍ଌஔ Resolve

ͷϚΠΫϩΧϩϦϝʔλݕग़ثͷϑϥΠτϞσϧ
ͷࣸਅɽΞϝϦΧͷNASAΰμʔυӉඈߦηϯ
λʔͰ͞࡞Εɼஅফ࣓ྫྷౚػͱΈ߹Θ͞Ε
ډͷ৽ۀցػຊӡൖɼॅ༑ॏʹޙͨ
ͰӷମϔϦϜσϡϫʹΈࠐ·Εͨɽ
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2. ۀڀݚ

1) จ

Katsuda, Satoru; Ohno, Masanori; Mori, Koji; Beppu, Tatsuhiko; Kanemaru, Yoshiaki; Tashiro,

Makoto S.; Terada, Yukikatsu; Sato, Kosuke; Morita, Kae; Sagara, Hikari; Ogawa, Futa; Taka-

hashi, Haruya; Murakami, Hiroshi; Nobukawa, Masayoshi; Tsunemi, Hiroshi; Hayashida, Kiyoshi;

Matsumoto, Hironori; Noda, Hirofumi; Nakajima, Hiroshi; Ezoe, Yuichiro Tsuboi, Yohko; Maeda,

Yoshitomo; Yokoyama, Takaaki; Narukage, Noriyuki: Inverse First Ionization Potential Effects in Gi-

ant Solar Flares Found from Earth X-Ray Albedo with Suzaku/XIS, The Astrophysical Journal, 891,

Issue 2, id.126, 19 pages, DOI: 10.3847/1538-4357/ab7207 (03/2020)

Ezoe, Yuichiro; Hamaguchi, Kenji; Fukushima, Aoto; Ogawa, Tomohiro; Ohashi, Takaya: Suzaku

observation of diffuse X-ray emission from a southwest region of the Carina Nebula, Publications of

the Astronomical Society of Japan, 71, Issue 6, id. 122, 26 pages, DOI: 10.1093/pasj/psz107 (12/2019)

Numazawa, Masaki; Ezoe, Yuichiro; Ishikawa, Kumi; Ohashi, Takaya; Miyoshi, Yoshizumi; Kimura,

Tomoki; Uchiyama, Yasunobu; Shiota, Daikou; Branduardi-Raymont, Graziella: Suzaku observation

of Jupiter’s X-rays around solar maximum, Publications of the Astronomical Society of Japan, 71,

Issue 5, id.93, 17 pages, DOI: 10.1093/pasj/psz077 (10/2019)

Maeda, Yoshitomo; Iizuka, Ryo; Hayashi, Takayuki; Sato, Toshiki; Nakaniwa, Nozomi; Takeo, Mai;

Suzuki, Hitomi; Ishida, Manabu; Ikeda, Shiro; Morii, Mikio: Concept for an X-ray telescope system

with an angular resolution booster Publications of the Astronomical Society of Japan, 71, Issue 5,

id.97, 10 pages, DOI: 10.1093/pasj/psz081 (10/2019)

Nakaniwa, Nozomi; Hayashi, Takayuki; Takeo, Mai; Ishida, Manabu: Variation of mass accretion rate

on to the white dwarf in the dwarf nova VW Hyi in quiescence, Mon. Not. Roy. Astron. Soc., 488,

Issue 4, p.5104-5113, DOI: 10.1093/mnras/stz1926 (10/2019)

Yamada, Shinya; Axelsson, Magnus; Ishisaki, Yoshitaka; Konami, Saori; Takemura, Nozomi; Kelley,

Richard L.; Kilbourne, Caroline A.; Leutenegger, Maurice A.; Porter, F. Scott; Eckart, Megan E.;

Szymkowiak, Andrew: Poisson vs. Gaussian statistics for sparse X-ray data: Application to the

soft X-ray spectrometer, Publications of the Astronomical Society of Japan, 71, Issue 4, id.75, DOI:

10.1093/pasj/psz053 (08/2019)

Fukushima, Aoto; Fujitani, Maiko; Ishikawa, Kumi; Numazawa, Masaki; Ishi, Daiki; Otsubo, Ry-

ota; Nagatoshi, Hikaru; Suzuki, Hikaru; Yuasa, Tatsuya; Ohashi, Takaya; Mitsuda, Kazuhisa; Ezoe,

Yuichiro: Grinding and chemical mechanical polishing process for micropore x-ray optics fabricated

with deep reactive ion etching, Applied Optics, 58, issue 19, p. 5240, DOI: 10.1364/AO.58.005240

(07/2019)

2) ࠂձٞใࡍࠃ

Hashimoto, T.; Bennett, D. A.; Doriese, W. B.; Durkin, M. S.; Fowler, J. W.; Gard, J. D.; Hayakawa,

R.; Hayashi, T.; Hilton, G. C.; Ichinohe, Y.; Ishimoto, S.; Morgan, K. M.; Noda, H.; O’Neil, G. C.;

Okada, S.; Reintsema, C. D.; Schmidt, D. R.; Suzuki, S.; Swetz, D. S.; Tatsuno, H. Ullom, J. N.;
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Yamada, S.; J-PARC E62 Collaboration: Integration of a TES-based X-ray spectrometer in a kaonic

atom experiment, Journal of Low Temperature Physics, DOI: 10.1007/s10909-020-02434-1 (03/2020)

Yamada, S.; Tatsuno, H.; Okada, S.; Hashimoto, T.: Coevolution of the Technology on Transition-

Edge-Sensor Spectrometer and Its Application to Fundamental Science Journal of Low Temperature

Physics, DOI: 10.1007/s10909-020-02441-2 (03/2020)

Hasebe, Takashi; Hayashi, Tasuku; Takakura, Hayato; Sekimoto, Yutaro; Ishikawa, Kumi; Shohmitsu,

Yoshinori; Noda, Kazuhusa; Saeki, Satoshi; Ezoe, Yuichiro; Nitta, Tom: Development of Multi-

Layer Anti-Reflection Structures for Millimeter-Wave Silicon Optics Using Deep Reactive Ion Etching

Process, Journal of Low Temperature Physics, DOI: 10.1007/s10909-019-02286-4 (12/2019)

3) ֶձߨԋ

ֶձࠃ

˔ ݍؾ࣓ٿXઢ૾ࡱʹؔ͢Δڀݚձ 2019 9݄ 3ʢJAXA Ӊݚ)

:෭༞Ұߐ GEO-X ըܭ

,༝७ࡾ ,෭༞Ұߐ ΄͔: SWCX ʹؔ͢ΔγϛϡϨʔγϣϯͱGEO-XͰ͢ࢦՊֶ

ҏࢣେو, ,෭༞Ұߐ ΄͔: ʮ͘͢͟ʯӴΛ༻͍ͨݍؾ࣓ٿʹ͓͚ΔిՙަXઢൃޫͷܥ౷ղੳ

ੴٱඒ, ,෭༞Ұߐ ΄͔: MEMS Xઢԕڸʹ͍ͭͯ

˔ ຊఱจֶձ ळقձ 2019 9݄ 11-13ʢ۽ຊେֶ)

ඌ, େ࠸ོڮ, ΄͔: U Gem ͷՄޫࢹ outburst ʹ͓͚ΔߗXઢ์ࣹͷৼΔ͍

Y. Ishisaki, Y. Ezoe, T. Ohashi, S. Yamada, et al.: Xઢ૾ࡱޫӴ XRISM ࡌ Resolve ͷ։ൃͷ

ঢ়ݱ IV

ྛଟՂཧ, ੴ࡚ۍঘ, ΄͔: Xઢ૾ࡱޫӴ XRISM ࡌXઢԕڸ (XMA)։ൃͷݱঢ় (2)

,෭༞Ұߐ ΄͔: ݍؾ࣓ٿXઢܭ૾ࡱը GEO-X ͷݱঢ়

ҏࢣେو, ,෭༞Ұߐ ΄͔: MEMS ٕज़Λ༻͍ͨܰྔXઢԕڸͷ ALD ʹΑΔ Pt ບ͚

,հߒ౻ࠤ େ࠸ོڮ, ੴ࡚ۍঘ, ,෭༞Ұߐ ,ਅాࢁ ΄͔: μʔΫόϦΦϯ୳ࠪϛογϣϯ Super DIOS

ͷ։ൃݕ͚ͨ౼ IV

˔ ຊཧֶձ 2019 9݄ 17-20ʢMakuhari, Japan)

Y. Ishisaki, Y. Ezoe, T. Ohashi, S. Yamada, et al.: Xઢޫ૾ࡱӴ XRISM ࡌ Resolve ͷ։ൃͷ

ঢ়ݱ IV

˔ Ԡ༻ཧֶձ ळقձ 2019 9݄ 18-21ʢւಓେֶ)

தౢେ, ,෭༞Ұߐ ΄͔: ӉX ઢ؍ଌʹ͚ͨཪ໘রࣹܕ CMOS ηϯαͷ૾ࡱޫੑධՁ

ౡป, ,෭༞Ұߐ ΄͔: ϓϥζϚࢠݪଯੵ๏Λ༻͍ͨX ઢޫֶܥͷ Pt ບ͚Ճ (ԋྭߨ)
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˔ ݍؾ࣓ٿɾֶݍձ 2019 10݄ 23-27ʢ۽ຊେֶ)

,෭༞Ұߐ ΄͔: ݍؾ࣓ٿXઢܭ૾ࡱը GEO-X ͷݱঢ়

ҏࢣେو, ,෭༞Ұߐ ΄͔: XઢఱจӴʮ͘͢͟ʯΛ༻͍ͨݍؾ࣓ٿʹ͓͚ΔిՙަX ઢൃޫΠ

ϕϯτͷܥ౷ղੳ

˔ ӉՊֶγϯϙδϜ 2020 1݄ 8-9ʢJAXA Ӊݚ)

,෭༞Ұߐ ΄͔: ݍؾ࣓ٿXઢܭ૾ࡱը GEO-X ͷݱঢ়

ੴ࡚ۍঘ, ,෭༞Ұߐ େ࠸ོڮ, ,ਅాࢁ ΄͔: Xઢޫ૾ࡱӴ (XRISM) ࡌ Resolve ͷ։ൃݱঢ়

पᅵً, ,෭༞Ұߐ ΄͔: ͷ։ൃ࣮ূܥΔଟॏԽϩϒελʔΞΠXઢޫֶ͢ݮʹͷΛେ෯ࢠૉ૾ࡱ

,հߒ౻ࠤ େ࠸ོڮ, ੴ࡚ۍঘ, ,෭༞Ұߐ ,ਅాࢁ ΄͔: μʔΫόϦΦϯ୳ࠪӴ Super DIOS

ླޫ, ,෭༞Ұߐ ΄͔: MEMS ٕज़Λ༻͍ͨܰྔXઢԕڸͷ։ൃ

˔ Ӊ࿈λϯϛʔςΟϯάߴ 2019 12݄ 26ʢ౦େେҪொ)

:෭༞Ұߐ 2030ʹ͚ͯ

˔ Թٕज़ڀݚձ 2020 1݄ 10ʢཧݚ ޫΩϟϯύε)

ૣ྄େ: ಋભҠݕग़ثͷ্Ԡ༻ͱੈ࣍ಡΈग़ٕ͠ज़։ൃͷ࠷ઌ

˔ ݍγϯϙδϜ 2020 2݄ 17-10ʢ౦େֶ)

ҏࢣେو, ,෭༞Ұߐ ΄͔: ʮ͘͢͟ʯͱXmM-Newton ӴͰಉݕ࣌ग़ͨ͠ٿपลͷిՙަXઢ

ൃޫ

˔ ଳҬXઢఱจӴɾײߴ FORCEͰ୳ΔߴΤωϧΪʔӉ 2020 2݄ 17-10ʢژେֶ)

େ࠸ོڮ: XઢͰ୳ΔۜՏஂͷཧߗ (টߨԋ)

:෭༞Ұߐ ଠཅ͔ܥΒͷXઢ (টߨԋ)

˔ ձڀݚӉ࿈ߴ 2020 3݄ 17-10ʢཱڭେֶ)

পᖒਖ਼थ: Suzaku Study of Jovian Divvies Hard X-ray Emission

தౢେ, ,෭༞Ұߐ ΄͔: ݍؾ࣓ٿXઢܭ૾ࡱը GEO-X

,հߒ౻ࠤ େ࠸ོڮ, ੴ࡚ۍঘ, ,෭༞Ұߐ ,ਅాࢁ ΄͔: μʔΫόϦΦϯ୳ࠪϛογϣϯ ʮSuper

DIOSʯ ͷݱঢ় ∼ίζϛοΫωοτϫʔΫΛ८ΔΤωϧΪʔͱ࣭ͷ॥ ∼

˔ ຊఱจֶձ 2020 3݄ 16-19ʢஜେֶ, ίϩφͷӨڹͰதࢭ)

,෭༞Ұߐ ΄͔: ݍؾ࣓ٿXઢܭ૾ࡱը GEO-X ͷݱঢ় II

ҏࢣେو, ,෭༞Ұߐ ΄͔: ʮ͘͢͟ʯͱ XMM-Newton ӴͰಉݕ࣌ग़ͨ͠ٿपลͷిՙަXઢ

ൃޫ
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ླޫ, ,෭༞Ұߐ ΄͔: XઢఱจӴʮ͘͢͟ʯͰ؍ଌͨ͠ክʹ͓͚ΔిՙަԠϞσϧͷূݕ

,հߒ౻ࠤ େ࠸ོڮ, ੴ࡚ۍঘ, ,෭༞Ұߐ ,ਅాࢁ ΄͔: μʔΫόϦΦϯ୳ࠪϛογϣϯ Super DIOS

ͷ։ൃݕ͚ͨ౼ V

˔ ຊཧֶձ 2020 3݄ 16-19ʢ໊ݹେֶ, ίϩφͷӨڹͰதࢭ)

Y. Ishisaki, Y. Ezoe, T. Ohashi, S. Yamada, et al.: Xઢޫ૾ࡱӴ XRISM ࡌ Resolve ͷ։ൃͷ

ঢ়ݱ V

˔ Ԡ༻ཧֶձ 2020 3݄ 10ʢ্ஐେֶ, ίϩφͷӨڹͰதࢭ)

ౡป, ,෭༞Ұߐ ΄͔: ༺ͷԠڸଯੵ๏ͷӉXઢԕࢠݪ (ԋߨԋྭडߨ)

ձٞࡍࠃ

˔ Japan Planet Geophysical Union, 2019 5݄ 26-30ʢMakuhari, Japan)

Y. Ezoe: GEO-X (GEOspace X-ray imager) : Imaging the dayside solar wind-terrestrial magneto-

sphere interaction (Invited)

Y. Miyoshi, Y. Ezoe, et al.: Soft-X-ray imaging of Geospace: GEO-X Satellite Project

K. Ishikawa, Y. Ezoe, et al.: Development of a miniaturized X-ray imager for GEOspace X-ray imager

(GEO-X)

˔ Space Cryogenics Workshop, 2019 7݄ 17-19ʢSouthbury, USA)

Y. Ezoe, Y. Ishiwaki, et al.: Cooling System for the Resolve onboard XRISM

K. Ishikawa, Y. Ezoe, Y. Ishiwaki, et al.: Phase Separation and Film Flow Suppression System of

Super uid Helium for the Resolve onboard XRISM

˔ Low Temperature Detectors 18, 2019 7݄ 22-26ʢMilano, Italy)

S. Yamada, et al.: Coevolution of the technology on Transition-Edge-Sensor spectrometer and its

application to fundamental science

S. Yamada, et al.: High energy background event identification using local group trigger in a 240-pixel

X-ray TES array

R. Hayakawa, S. Yamada, et al.: Waveform Analysis of a 240 pixel TES for X-rays and charged

particles using a function of triggering neighboring pixels

˔ 32nd International Microprocesses and Nanotechnology Conference, 2019  10 ݄ 28-31 ʢHi-

roshima, Japan)

A. Fukushima, Y. Ezoe, et al.: Pt plasma atomic layer deposition for micropore X-ray optics fabricated

with silicon deep reactive ion etching
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R. Otsubo, Y. Ezoe, et al.: First demonstration of Lobster Eye X-ray optics Fabricated with Deep

Reactive Ion Etching

˔ COSPAR small satellites for sustainable science and development, 2019 11݄ 4-8ʢHerzelia,

Israel)

Y. Ezoe, et al.: GEO-X (GEOspace X-ray imager)

˔ SMILE Science Working Team Meeting 14, 2019 11݄ 18-20ʢMadrid, Spain)

H. Nakajima, Y. Ezoe, et al.: GEO-X (GEOspace X-ray imager)

˔ Astronomical X-Ray Optics, 2019 12݄ 2-6ʢPrague, Czech)

D. Ishi, Y. Ezoe, et al.: Metal-coated MEMS X-ray optics using atomic layer deposition

Y. Ezoe, et al.: Light-weight X-ray telescope missions in Japan (Invited)
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ιϑτϚλʔࣨڀݚ

1. ಈͷ֓ཁ׆ڀݚ

ιϑτϚλʔͱɼߴࢠӷথɼΰϜͱ͍ͬͨʡॊΒ͔͍ʡ࣭܈ͷ૯শͰ͋Γɼ̏ Sͱ͍͏ಛΛ࣋

ͭɽ̏ SͱɼSoftɾSlowɾSeeableͷ಄จࣈͰɼॊΒ͔͘ɾ͘ɾݟ͍͢ɼͷ͜ͱͰ͋ΔɽҰൠʹι

ϑτϚλʔ֊తͳߏɼ͢ͳΘͪɼߏͨ͠߹͕݁ࢠΛ࡞Γɼ͞Βʹͦͷߏ͕ΑΓେ͖ͳߏ

Λ࡞Δɽ͜ͷ֊ੑͷͨΊɼΤωϧΪʔఔͷΤωϧΪʔͰ༷ʑͳసҠΛ͢͜ىɽ·ͨɼؒ࣌εέʔ

ϧ͕͍ͨΊʹඇฏߧʹͳΓ͍͢ɽզʑͷࣨڀݚͰɼओʹιϑτϚλʔͷ૬సҠμΠφϛΫεඇ

ฏڵʹܥߧຯΛͯͬ࣋ɼڀݚΛ͍ͯͬߦΔɽ

1) ԹޯԼʹ͓͚Δඇฏݱߧ

ք໘ࡎੑ׆ɾਫࠞ߹ܥͰɼք໘͕ࡎੑ׆ೋࢠບΛܗ͠ɼͦͷೋࢠບ͕τϙϩδʔతʹҟͳΔϥ

ϝϥ૬εϙϯδ૬Λܗ͢Δɽࠓճนʹฏߦʹྻͨ͠ϥϝϥ૬Λܗ͠ɼͦͷঢ়ଶʹԹޯΛ

ҹՄͨ͠ɽϥϝϥ૬ͷΤωϧΪʔບؒڑ dͱԹ Tʹ͍ؔͯ͠ΔɽԹޯΛ༩͑Δ͜ͱʹΑ

Γɼϥϝϥ૬ͷΤωϧΪʔۭؒΛͭ͜ͱʹͳΓɼΤωϧΪʔ༌ૹ͕͜ىΔɽ͔͠͠ɼϥϝϥ૬

ͷບؒڑ dزԿֶతʹܾఆ͞ΕΔྔͰ͋ΓɼͲͷΑ͏ʹΤωϧΪʔΛ༌ૹ͢Δͷ͔Θ͔Βͳ͍ঢ়ଶ

Ͱ͋ͬͨɽզʑɼϥϝϥ૬ʹଘ͢ࡏΔບͷંΓͨͨΈܽؕʢઢܽؕʣ͕ॏཁͳಇ͖Λ͍ͯ͠ΔࣄΛൃ

ΒΕΔɽ௨ৗɼΤωϧΪʔతͳෆར͑ߟͰ͋ΔͨΊͩͱߏɽઢܽؕບͷຕΛՄมʹ͢Δͨ͠ݟ

ͳߏͰ͋ΔʹؔΘΒͣɼඇฏߧԼͰॏཁͳಇ͖Λ͢Δͱ͍͏ݱେมڵຯਂ͍ɽ

2) ೪ੑࠩΛͬͨ̎ରྲྀ

ਫͳͲͷӷମΛԼ͔Β͢Δͱରྲྀ͕͜ىΔࣄΑ͘ΒΕ͍ͯΔɽ֦͕ࢄ೪ੑʹଧͪউͭࣄͰϚΫ

ϩͳྲྀΕΛੜ͍ͯ͡Δͱ͍͏ϝΧχζϜͰ͋Δɽ̎ܥʹͳΔͱɼ͋·ΓΒΕ͍ͯͳ͍͕̍Α

ΓෳࡶͳڍಈΛͤݟΔɽԹޯʹΑͬͯɼϧυϏοΫɾιϨʔޮՌ͕͜ىΓɼೱ༌ૹ͕ߦΘΕΔɽ

ೱͱີ͕Χοϓϧ͍ͯ͠Δ߹ɼೱ༌ૹͱີࠩͷ͜ى͕߹ڝΔ͜ͱ͕ΒΕ͍ͯΔɽզʑ͜

ͷଞʹ೪ੑ͕ࠩॏཁͰ͋Δ͜ͱΛൃͨ͠ݟɽιϨʔޮՌ͕͖ىͳ͍݅ʹͯ͠ɼ̎ؒʹ೪ੑ͕ࠩ

͋Δ߹ɼաతఀྖҬͷܗ͕͜ىΔ͜ͱΛܥ౷తͳ࣮͔ݧΒݟग़ͨ͠ɽ͜ΕΒ৽͍̎͠ର

ྲྀͰ͋Γɼඇฏܥߧ౷ֶྗܭʹ͓͍ͯॏཁͳ݁ՌʹͳΔͱ͍ͯ͑ߟΔɽ

3) ๐ລͷঢ়ଶؒసҠ

ӷମதʹؾ๐͕ଟ͘ೖ͍ͬͯΔঢ়ଶΛ๐ລͱݺͿ. ͜Ε·ͰӷମͷମੵʹΑͬͯ, ঢ়ଶ͕ݧܦతʹ

ྨ͞Ε͖ͯͨ. 5 %ҎԼͰ͋Ε, dry foamͱݺΕ, 15 %ҎԼͰ͋Ε, wet foamͱྨ͞Ε͖ͯͨ.

͜Ε·Ͱؾ๐ͷܗঢ়Ͱݧܦతʹྨ͖͕ͯͨ͠, զʑ dry-wetసҠ͕ᐆດͳͷͰͳ͘, γϟʔϓͳ

సҠͰ͋Γ, .ग़ͨ͠ݟΔ͜ͱΛ͕͋ஔͱؔ࠶๐ͷؾ ͢ͳΘͪ, ྗֶతͳಛੑʹΑͬͯঢ়ଶ͕సҠ͠

͍ͯΔ͜ͱΛҙຯ͍ͯ͠Δ. ͞Βʹ dryঢ়ଶͷ্ʹ superdryঢ়ଶ͕͋Δ͜ͱݟग़ͨ͠. ͜ͷ superdry

ঢ়ଶ dryঢ়ଶͱྗֶతͳಛੑ͕ҟͳΔ͜ͱ͕Θ͔ͬͨ. զʑ͞ΒʹɼߴΧϝϥΛ༻͍ͯɼ่յ

पғյ͍ͯ͘͠ઇ่తʹ่յͯ͠ɽӷମ͕͍߹ʹɼҰͭͷ๐ͷ่յ͕࿈ͨ͠؍Λݱ

͢Δɽ͜ͷઇ่త่յʹɼൖϞʔυͱ؏௨Ϟʔυͷ̎छྨ͋Δ͜ͱΛ͚ͭݟɼ͞Βʹͦͷೱґଘ

ੑʹ͍ͭͯບͷ༳Β͕͗ॏཁͰ͋Δ͜ͱΛݟग़ͨ͠ɽ, ະղ໌Ͱ͋ͬͨ๐ລͷཧֶతͳঢ়ଶΛ໌

֬ʹ͠, ,ޙࠓ ཧֶͷൃల͚ͩͰͳ͘, Ԡ༻ʹେ͖͕͘ܨΔڀݚͱͳͬͨ.
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4) ੜΛώϯτʹύλʔϯܗμΠφϛΫεΛ୳Δ

ੜͷதʹूஂʹͳΔͱڠಉతͳಈ͖Λൃ͠ݱɼ໘ന͍ڍಈΛࣔ͢ͷ͕͍Δɽྫ͑ɼੜ͕ϨΠ

ϦʔɾςΠϥʔෆ҆ఆੑʹΑΓରྲྀ͢ΔੜରྲྀόΫςϦΞͷίϩχʔܗͳͲ͕͛ڍΒΕΔɽ·ͨ

ঢ়ʹू·ΔͷͰͳ͘ɼώήͷΑ͏ʹ৳ͼͨωοτܗɼ୯७ͳԁͷʹࡍΔ͢ूڽͷूஂ͕ە๔ੑ೪ࡉ

ϫʔΫύλʔϯΛܗ͢Δɽ͜ͷωοτϫʔΫܗͷϝΧχζϜ·ͩΘ͔͍ͬͯͳ͍ɽզʑͷࣨڀݚ

ͰɼੜʹݟΒΕΔ͜ΕΒͷಛతͳڠಉݱʹରͯ͠ཧతͳཁҼΛൈ͖ग़ͨ͠γϯϓϧͳϞσϧ

ΛఏҊ͠ɼωοτϫʔΫύλʔϯͷݱ࠶ʹޭͨ͠ɽ͜ͷଞʹࢉܭΛ͜͏ߦͱʹΑͬͯϝΧχζ

ϜΛཧղ͢Δ͜ͱΛ͍ͯ͠ࢦΔɽ

2. ۀڀݚ

1) จ

Tsuyoshi Tsukada and Rei Kurita : Mechanism behind columnar pattern formation during directional

quenching induced phase separation, Physical Review Research 2, 013382 (2020)

Hadrien Bense, Marie Tani, Ma̋ika Saint Jean, Etienne Reyssat, Benôıt Roman and José Bico : Elas-

tocapillary adhesion of a soft cap on a rigid sphere, Softmatter 16, 1961 (2020)

Kouki Morinaga, Marie Tani, and Rei Kurita : Formation mechanism of hierarchical structure of

crystal morphology in a sessile droplet, Physical Review Research 2, 013098 (2020)

Rei Kurita and Hajime Tanaka : Drastic enhancement of crystal nucleation in a molecular liquid by

its liquid-liquid transition, PNAS 116 (50), 24949 (2019)

Tsuyoshi Tsukada and Rei Kurita : Topological transition by confinement of a phase separating system

with radial quenching, Scientific Reports 9, 15764 (2019)

2) ֶձߨԋ

˔ Active Matter Workshop 2020(Tokyo, Japan) Rei Kurita : Active hole generation in an ionic liquid

droplet into a binary solvent (Oral)

˔ Workshop on Physics of Soft, Active and Living Matter (Chiba, Japan)

Marie Tani : Coiling of a soft rod around a cylinder (Invited Talk)

˔ 2019 International Workshop on Glass Physics in Beijing (Beijing, China)

Naoya Yanagisawa and Rei Kurita : Collective relaxation dynamics in the foam near the jamming

point (Poster)

˔ 6th I2plus Workshop -Wetting and Related Phenomena- (Tokyo, Japan)

Rei Kurita : Statical and dynamical properties of a foam (Oral)

˔ ຊཧֶձ ୈ 75ճ࣍େձ (ࢭத࠵։ݱେֶɹݹ໊)

Hadrien Bense, Marie Tani, Ma̋ika Saint Jean, Etienne Reyssat, Benôıt Roman and José Bico : ੑ

ද໘ͷໟணٿߗͷ֪ٿ
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༄ɼྰా܀: ๐ລͷڠಉత่յμΠφϛΫεɿ2ͭͷ่յϞʔυ

˔ ୈ 3ճΩονϯٿՊֶूڀݚձ (౦ژେֶڀݚॴ)

ྰా܀ : 2ࠞ߹ܥʹ͓͚Δҟৗରྲྀ (টߨԋ)

˔ ຊཧֶձ 2019ळقେձ (Ωϟϯύεށෞେֶ༄ذ)

௩ా߶ɼྰా܀ : Թ੍ޚʹΑΔ૬ύλʔϯͷܗϝΧχζϜ

༄ɼྰా܀ : ๐ລͷ֎ʹର͢ΔԠμΠφϛΫε

Ӭر߃ɼྰా܀ : ༹ӷৠൃʹΑΔ݁࠶থԽͷ dewettingͷӨڹ

୩ᣈᣦɼྰా܀ : ٖ ๐ລణͷԼ߱μΠφϛΫεݩ࣍2

௩ా߶ɼྰా܀ : ด͡ࠐΊޮՌʹΑΔ ૬ύλʔϯͷτϙϩδΧϧసҠݩ࣍3

খྛɼྰా܀: คମ͓ܥΑͼӷମܥʹ͓͚Δॏྗෆ҆ఆԽݱͷڞ௨ੑ

༄ɼྰా܀ : ๐ລͷڠಉత؇μΠφϛΫε

˔ ୈ 18ճ ؔ౦ιϑτϚλʔڀݚձ (͓ͷਫঁࢠେֶ)

௩ా߶ɼྰా܀ : Թൖܥʹ͓͚Δ૬ඇฏߧμΠφϛΫε

Ӭر߃ɼ୩ᣈᣦɼྰా܀ : ৠൃʹΑΔ݁࠶থԽʹ͓͚Δෳڍࡶಈ

༄ɼྰా܀ : δϟϛϯάۙʹ͓͚Δ๐ລͷڠಉత؇μΠφϛΫε

ྰా܀ɼখྛɼࢠྑݪࣰ : 2ܥରྲྀʹ͓͚ΔաతఀྖҬܗͷϨΠϦʔґଘੑ

ஐ࠸ : ਫ࿏ܕਫ૧ʹ͓͚Δาߦӷణͷτϥοϓݱ

୩ᣈᣦɼྰా܀ : ٖ ๐ລణͷԼ߱ݩ࣍2

খྛɼྰా܀ : คମ͓ܥΑͼӷମܥʹ͓͚ΔϨΠϦʔɾςΠϥʔෆ҆ఆੑͷڞ௨తੑ࣭
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ϏʔϜੑαϒάϧʔϓࢠཻ

1. ಈͷ֓ཁ׆ڀݚ

Geometrically frustrated magnets archetypally on the two-dimensional (2D) triangle [2] and kagomé

[3] lattices, and on the three-dimensional (3D) pyrochlore lattice [4] have been actively studied for

decades [1]. Among classical frustrated magnets, spin ice [5] has been extensively studied from many

viewpoints, e.g., macroscopically degenerate ground states, partial lifting of the degeneracy under

magnetic field, and fractionalized excitations [6]. Quantum effects in frustrated magnetic systems

ranging from quantum annealing to quantum spin liquid (QSL) states [8], the origin of which dates

back to the proposal of the RVB state [7], have attracted much attention. Experimental challenges

of finding real QSL substances and of investigating QSL states using available techniques have been

addressed in recent years, e.g. [9].

A non-Kramers pyrochlore system Tb2Ti2O7 (TTO) has attracted much attention since interesting

reports of absence of magnetic LRO down to 0.1 K [10], which could be interpreted as a QSL candidate

or quantum spin ice. In addition to to this QSL state, we showed that depending on off-stoichiometry

parameter x of Tb2+xTi2−xO7+y the ground state of TTO becomes an electric quadrupole ordered

(QO) state (x > xc ∼ −0.0025) [11]. In recent years, we use single-crystal samples of Tb2+xTi2−xO7+y

in the QSL (x < xc) and QO (x > xc) ranges [12] and investigate QSL and QO states of TTO in

detail by using neutron scattering techniques [13, 14]. We semi-classically analyzed huge amount of

data coming out from modern chopper spectrometers [14], a typical result of which is shown in Fig.

1. This semi-classical analysis strongly suggests that many-body quantum effects are at work for the

disordered ground state of Tb2+xTi2−xO7+y. Therefore, at present, we are performing novel analyses

using techniques for many-body quantum systems.

ݙจߟࢀ
[1] C. Lacroix, P. Mendels, F. Mila (eds.), Introduction to Frustrated Magnetism (Springer, Berlin, Heidelberg, 2011).

[2] G. H. Wannier, Phys. Rev. 79, 357 (1950).

[3] I. Syôzi, Prog. Theor. Phys. 6, 306 (1951).

[4] J. S. Gardner et al. Rev. Mod. Phys. 82, 53 (2010).

[5] S. T. Bramwell and M. J. P. Gingras, Science 294, 1495 (2001).

[6] H. Kadowaki et al. J. Phys. Soc. Jpn. 78, 103706 (2009).

[7] P. W. Anderson, Mater. Res. Bull. 8, 153 (1973).

[8] L. Savary and L. Balents, Rep. Prog. Phys. 80, 016502 (2017).

[9] B. F̊ak et al. Phys. Rev. B 95, 060402 (2017); R. Sibille et al. Nature Physics 14, 711 (2018).

[10] J. S. Gardner et al. Phys. Rev. Lett. 82, 1012 (1999).

[11] H. Takatsu et al. Phys. Rev. Lett. 116, 217201 (2016); H. Kadowaki et al. Phys. Rev. B 98, 144410 (2018); T.
Taniguchi et al. Phys. Rev. B 87, 060408 (2013).

[12] M. Wakita et al. J. Phys.: Conf. Series 683, 012023 (2016).

[13] H. Kadowaki et al. J. Phys. Soc. Jpn. 87, 064704 (2018).

[14] H. Kadowaki, M. Wakita, B F̊ak, J. Ollivier, S. Ohira-Kawamura, K. Nakajima, J. W. Lynn: Spin correlations of
quantum spin liquid and quadrupole-ordered states of Tb2+xTi2−xO7+y, Phys. Rev. B 99, 014406 (2019).
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Tb2+xTi2-xO7+y

T = 0.1 K

x = 0.000 QO
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ਤ 1: Intensity maps of 3D data [S(Q)]el taken at 0.1 K for the QO sample with x = 0.000 [14]. The 3D data are
viewed by 2D slices (a,c,e,g,i,k,m), which are parallel cross-sections of Q = (h, h, l) + (k,−k, 0) with fixed k. These can
be compared to the typical RPA [S(Q)]el (b,d,f,h,j,l,n) obtained by least squares fit using the 13 coupling constants,
J1, · · · , J13, listed in Table I of [14]. Dashed lines in these 2D slices (a-n) are boundaries of Brillouin zones.

2. ۀڀݚ

1) ֶձߨԋ

˔ ຊཧֶձ 2019ळقେձ ෞେֶذ) ༄ށΩϟϯύε 2019/9/10-13)

,େհݩ Տ༸ฏ, ,ढ़Ұߴ٦ Ḇݪढ़, ,ߒߴ ໌ɿεϐϯΞΠεDy2Ti2O7 ͷؾ૬ӷ૬సҠ

ͷຊ࣭తసҠ෯ʹ͍ͭͯ
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ࣨڀݚੑࢠి

1. ಈͷ֓ཁ׆ڀݚ

ɼελοϑࠓ 3໊ɼେֶӃੜ 8໊ʢതظޙ࢜ 1໊ [ࢢ֎ަਓࡐҭۚجʹΑΔཹֶੜ]ͱത࢜લ

ظ 7໊ʣɼֶ෦ੜ 4໊ͷମ੍ͰڀݚΛਐΊͨɽҎԼʹओཁͳՌΛࣔ͢ɽ

1) ͍ͨ༺ϏʔϜΛࢠྔ SmPt2Si2ͷҟৗ࣓ؾடংঢ়ଶͷڀݚ

SmPt2Si2 ɼ2014ʹզʑͷڀݚάϧʔϓʹ͓͍ͯɼ࣓ؾடংঢ়ଶͱॏ͍ిࢠঢ়ଶͷ̎ͭͷ૬ͷੑ࣭

Λ߹Θͤͭ࣋ɼϋΠϒϦουܕͷੑ࣓ڧடংঢ়ଶ (సҠԹ TN = 5 K)Λࣔ͢͜ͱΛใͨ͠ࠂ࣭Ͱ

͋Δɽ զʑɼ͞Βʹ͜ͷಛҟͳ࣓ੑͷݯىΛ໌Β͔ʹ͘͢ɼେڧཅࢠՃࢪثઃ (J-PARC)ͷ

࣭ɾੜ໋Պֶ࣮ࢪݧઃ (MLF)ʹ͓͚Δ µSR࣮ٴݧͼதੑࢠੑࢄཚ࣮ݧΛͨͬߦɽ µSRͷ࣮݁ݧՌ

͔Βɼ͜ͷ࣭͕டংঢ়ଶʹ͓͍ͯࣔ͢ଳ࣓ͷҟৗͳ্ঢɼடং૬ͱແட૬͕૬ͨ͠Α͏ͳ

࣭ͷෆۉҰੑʹݪҼ͢ΔͷͰͳ͘ɼ͜ͷ࣭શମͱͯ͠ۉҰͳঢ়ଶ͕ࣔ͢ಛҟͳ࣓ؾঢ়ଶͰ͋Δ͜

ͱ͕͔֬ΊΒΕͨɽ͜ͷ͜ͱɼ2014ʹ JPSJʹൃදͨ͠จதʹ͓͍ͯɼզʑ͕ٞͨ͠جఈঢ়ଶ

ͷՄੑΛཪ͚ΔॏཁͳՌͰ͋Δɽ͞Βʹɼதੑࢠੑࢄཚ࣮ݧɼMLFʹ͋ΔϏʔϜϥΠϯ 18

ͷϥΤσΟϑϥΫτϝʔλʔ SENJUΛ༻͍ͯͨͬߦɽҰൠʹɼSmݩૉɼதੑٵࢠऩݩૉͱͯ͠

ΒΕ͓ͯΓɼSmԽ߹ʹ͍ͭͯͷதੑࢠճં࣮ݧ͍͠ͱ͞Ε͍ͯΔɽJ-PARCʹ͓͍ͯɼத

ͷ݁ݧͰ͋Δɽ࣮ݧͱͰɼۙՄͱͳ͖࣮ͬͯͨ͜͏ΤωϧΪʔྖҬΛߴ͕͘ͳΔऩٵࢠੑ

ՌɼSmԽ߹ͱͯ͠៉ྷͳࣹ֩ΛͱΒ͑Δ͜ͱʹޭͨ͠ͷͷɼ༧͞ΕΔ࣓ؾϞʔϝϯτͷ

େ͖͔͞Βॆ؍ଌՄͱࢥΘΕΔ࣓ؾࣹ͕ɼओཁͳۭؒࢠ֨ٯͷྖҬʹ͓͍ͯݟΒΕͳ͍͜ͱ͕

͔ͬͨɽ͜ͷ͜ͱɼϚΫϩʹ؍ଌ͞ΕΔ࣓Խͷେ͖͞Λྀ͢ߟΔͱɼۃΊͯෳࡶͳ࣓ߏؾ͕࣮͠ݱ

͍ͯΔ͜ͱΛ͍ࣔͯ͠Δͱ͑ߟΒΕɼ͜ͷ࣭ʹ͓͚Δ࣓ؾతجఈঢ়ଶ͕ಛҟͳͷͰ͋Δ͜ͱΛϛΫ

ϩείϐοΫʹ໌Β͔ʹͨ͠ॳΊͯͷՌͱͳͬͨɽ

2) YbݩૉΛؚΉಋ࣭ͷϑΣϧϛ໘ڀݚ

ੑҟৗ͕͞Εͯࢠྔ͢͜ىૉΠΦϯͷՁࣗ༝͕Ҿ͖ݩྨرɼ͍͓ͯʹܥࢠ૬ؔిڧྨر

͍Δɽଟ͘ͷԽ߹ʹͯ͞ڀݚΕ͖ͯͨCeܥʹՃ͑ɼۙͰ Eu, SmԽ߹ͦͯ͠YbԽ߹ʹ

͓͍ͯॏతʹ࣭։ൃ͕͢͢ΊΒΕ͍ͯΔɽYbԽ߹Ͱɼ͜ͷՁࣗ༝ʹىҼ͢ΔՁ༳Β͗

͕ɼۃԹʹ͓͚ΔྔྟࢠքݱಋൃݱʹؔΘ͍ͬͯΔయܕ࣭ͱͯ͠ɼYbRh2Si2  β-YbAlB4

͕ΒΕ͍ͯΔ͕ɼಋసҠԹmKΦʔμʔͱ࣮͘ݧత͕ڀݚΉ͔ͣ͘͠ɼ·ͨҰํͰɼଞͷ

YbܥԽ߹ͷಋ࣭։ൃ͕ਐΜͰ͍ͳ͔ͬͨɽզʑͷڀݚάϧʔϓͰɼۙ࠷ɼॆరܕεΫοςϧ

μΠτԽ߹ͷҰͭͰ͋ΔYbOs4Sb12 ʹՃ͑ɼ1-2-20ܥԽ߹ͷYbTr2Al20(Tr = Ta, Mo) ʹ͓͍ͯ

ಋΛൃ͢ݟΔ͜ͱʹޭͨ͠ɽ͞ΒʹɼYbΠΦϯͷՁঢ়ଶΛ໌Β͔ʹ͢ΔͨΊɼυϋʔεɾϑΝ

ϯΞϧϑΣϯ (dHvA)ޮՌଌఆʹΑΔϑΣϧϛ໘ͷಛੑڀݚΛͨͬߦɽdHvAޮՌͱɼߴ७୯݁থ

ͷΈͰ؍ଌ͞ΕΔɼ࣓༠ىͷ࣓ԽྔࢠৼಈݱͰ͋Δ͕ɼ͜ͷྔࢠৼಈγάφϧΛղੳ͢Δ͜ͱͰɼ

࣭தͷಋిࢠͷಛੑʹؔΘΔϑΣϧϛ໘ͷۃஅ໘ੵͱɼαΠΫϩτϩϯ༗ޮ࣭ྔΛܾఆ͢Δ͜ͱ

͕Ͱ͖ΔɽYbOs4Sb12 ͳࡉৄͨͬߦ͍ͯͭʹ dHvAޮՌͷ֯ґଘੑଌఆ͔ΒɼॳΊͯϑΣϧϛ໘ͷܗ

ঢ়Λ؍ଌ͢Δ͜ͱʹޭͨ͠ɽిࢠͷαΠΫϩτϩϯ༗ޮ࣭ྔɼ1∼2 m0 ఔͱ໌Β͔ͳڧ૬ؔిࢠ

ঢ়ଶͰͳ͍ͷͷɼόϯυࢉܭͱͷൺֱ͔ΒɼYbΠΦϯͷՁঢ়ଶ͕ɼ̏Ձͱ 4ՁͷதؒՁঢ়ଶ

Λͱ͍ͬͯΔՄੑΛࣔ݁͢ՌΛಘΔ͜ͱʹޭͨ͠ɽҰൠʹɼdHvAޮՌଌఆʹΑΓதؒՁঢ়ଶ

͔൱͔Λஅ͢Δ͜ͱ͘͠ɼόϯυࢉܭɼࢀর࣭ͱͷൺֱʹ͓͍ͯେ͖ͳҧ͍͕ͰΔ͜ͱ

͍͠ɽYbOs4Sb12 ʹ͓͚ΔຊڀݚՌɼ͜ͷܥͷಋൃݱϝΧχζϜͱͷؔʹ͓͍ͯɼۃΊͯڵ
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ຯਂ͍݁ՌͰ͋ΓɼޙࠓతʹYbΠΦϯͷՁঢ়ଶΛ؍ଌ͢ΔXઢٵऩ࣮ݧͳͲͱڀݚΛల։͢

ΔඞཁੑΛࣔ͢ɼॏཁͳՌͱͳͬͨɽ

3) ਖ਼ํରশͷΧΰΛํཱͭ࣋থ SmԽ߹ Sm3Tr4Ge13 (Tr = Ru, Rh)ͷجఈঢ়ଶ୳ࡧ

ۙɼզʑ SmཱํথԽ߹ʹ͓͍࣓ͯʹಷײͳடংঢ়ଶɼॏ͍ిࢠঢ়ଶͷඇैདྷڧܕ૬ؔిࢠ

ɼվΊͯʹػܖΛݟग़ͨ͠ɽ͜ΕΒͷൃݟΕΔ͜ͱΛݱ͕ੑ SmԽ߹͕ࣔ͢ಛ༗ͷڧ૬ؔిࢠੑͷ

͞Ε͍ͯΔɽզʑɼSm͕ߏػܗ ͷ fిجࢠఈঢ়ଶ͕ࣗͭ࣋༝ (Ձɼଟࢠۃ)ͱ͜ΕΒͷڧ૬

ੑͱͷؔ࿈ɼͦͯ͠ࢠిؔ Sm ΠΦϯαΠτͷہॴରশੑʹ͠ɼཱํথܥΑΓରশͳߏΛ

ͭ࣋ SmԽ߹Ͱͷڧ૬ؔిࢠੑͷ୳ࡧΛਐΊ͍ͯΔɽۙ࠷ɼSmαΠτ͕ਖ਼ํରশͷΧΰʹแ͞Ε

ͭ࣋Λߏͨ Sm3Ru4Ge13 ʹ͓͍࣓ͯʹಷײͳ૬సҠٴͼॏ͍ిࢠঢ়ଶΛࣔ͢͜ͱ͕ใ͞ࠂΕɼ৽ͨ

ͳީิ࣭ͱͯ͠զʑ͍ͯ͠ΔɽR3Tr4X13 (R:رྨɼTr:ભҠۚଐɼX:Ge, Sn)ɼԹͰΧΠ

ϥϧߏߏ૬సҠ͢Δ࣭ใ͞ࠂΕɼۙ࠷ΛूΊ͍ͯΔ͕ɼຊ࣭ɼۭؒ܈ Pm3̄nͷཱํ

থߏΛͱΔɽզʑɼ৽ͨͳྨԑ࣭ͷ୳ٴࡧͼҟํੑΛؚΊͨੑΛղ໌͢ΔͨΊʹɼSm3Tr4Ge13

(Tr = Ru, Rh)ͷଟ݁থ͓Αͼ୯݁থҭΛ͍ߦɼͦΕΒͷૅجੑٴͼ Xઢٵऩޫ (XAS)ʹΑΔ

SmՁଌఆΛͨͬߦɽ

࣓ԽͷԹґଘੑ͔ΒɼSm3Rh4Ge13 ߴԹͰ µeff = 0.55 µB/Sm ͷΩϡϦʔϫΠεతͳ࣓ੑΛ

ࣔ͠ɼT1 = 4.7 K, T2 = 2.7 K ʹ͓͍ͯஞ࣍૬సҠΛࣔ͢͜ͱΛݟग़ͨ͠ɽ࣓ΛҹՃ͢ΔͱɼT1 

ԹʹҠ͢ߦΔ͕ɼT2 ࣓தͰຆͲมԽ͠ͳ͍ɽ·ͨɼৗ࣓ੑ૬ʹ͓͍ͯ γ = 155 mJ/mol-f.u.·K2ɼ

Թͷடং૬ʹ͓͍ͯ γ =  1.6 J/mol-f.u.·K2 ͷେ͖ͳిࢠൺΛࣔ͢͜ͱΛݟग़ͨ͠ɽSm ͷ

Ձঢ়ଶʹ͍ͭͯɼTr = Ru, Rh ΅΄ԹۙͰࣨʹڞ 3ՁͰ͋Δ͜ͱ͕XAS࣮͔ݧΒࣔࠦ͞Εͯ

͍Δ͕ɼԹґଘੑՁͷ༳Β͗ͷ༗ແʹؔ͢ΔৄࡉͳڀݚਐߦதͰ͋Δɽޙࠓɼ୯݁থΛ༻͍

ͨҟํੑଌఆɼٴͼྨԑԽ߹ͷੑଌఆΛਐΊ͍ͯ͘༧ఆͰ͋Δɽ

4) PrTr2Al20ܥ౻ۙࢠۃ࢛ͭ࣋ಛੑԹΛ͍ߴ (Tr = Mo, W) ͷ୯݁থҭͱԹੑଌఆ

Χΰঢ়Խ߹ PrTr2X20 (Tr = ભҠۚଐ, X = Al, Zn)Ͱ Pr ͷ Γ3 ೋॏ߲جఈঢ়ଶ͕༗͢Δࣗࢠۃ࢛

༝ʹىҼͨ͠ɼۙࢠۃ࢛౻ޮՌɼࢠۃ࢛டং૬ͰͷಋΛࣔ͢͜ͱ͕ใ͞ࠂΕɼΛूΊ͍ͯ

Δɽ͜ΕΒͷ࣮ݧΛػܖʹɼࣗࢠۃ࢛༝ʹىҼͨ͠ੑཧڀݚਐల͠ɼۙࢠۃ࢛౻ޮՌʹڞ௨͢

ΔੑͷৼΔ͍͕໌Β͔ʹͳΓͭͭ͋Δɽզʑ͜Ε·ͰɼPrTr2Al20 (Tr = Nb, Ta)ͷ୯݁থࢼྉ

Λ༻͍ͨԹੑΛใ͠ࠂɼ͜ΕΒͷԽ߹ʹ͓͍ͯಉ༷ʹܥࢠ֨౻ۙࢠۃ࢛Ͱظ͞ΕΔৼΔ͍

Λݟग़ͨ͠ɽͦ͜Ͱɼզʑɼ PrTr2Al20 Ͱ؍ଌ͞ΕΔڧࢠۃ࢛૬ؔిࢠੑͱ Tr ͷ d ͷ૬ؔࢠి

Λ໌Β͔ʹ͢ΔͨΊɼd ͕૿͑ͨͱ͖ͷৼΔ͍ʹண͠ɼࢠి PrTr2Al20 (Tr = Mo, W)ͷ୯݁থ

ɽͨͬߦྉ७ྑԽɼԹੑଌఆΛࢼ

Ұൠʹ RTr2Al20(ಛʹ Tr ͕ 4d, 5d ͷ߹)ͷߴ७݁থҭ͍͜͠ͱ͕ΒΕ͍͕ͯͨɼҭ

݅ͷ࠷దԽʹΑΓɼ 4 5 ഒ͍ߴ RRR Λࢼͭ࣋ྉΛಘΔ͜ͱʹޭͨ͠ɽ·ͨɼ୯݁থߏղੳ

SEM-EDXɼޫܬ X ઢੳʹΑΔ݁থධՁͷ݁Ռ͔ΒɼPrTr2Al20, LaTr2Al20 (Tr = Mo, W)Ͱ Tr

ͱ Al ͷαΠτ ஔ͍͖ͯى͕ΔՄੑΛݟग़ͨ͠ɽ࣓ԽଌఆͰɼPrTr2Al20 (Tr = Mo, W)ͷ H =

0.1 T ʹ͓͚Δ T = 2 K Ͱͷଳ࣓ͷ͕ଞͷ PrTr2Al20 ͱൺֱͯ͠େ͖͍͜ͱΛݟग़͠ɼTr = Mo,

W ͷ݁থجఈঢ়ଶ Γ3 ೋॏ߲ͱୈҰྭىঢ়ଶ Γ4 ىॏ߲ͷΤωϧΪʔΪϟοϓ͕খ͘͞ɼୈҰྭࡾ

ঢ়ଶ Γ4 ʹΑΔ Van Vleck࣓Խ͕ݱΕ͍ͯΔՄੑ͕͍͜ߴͱ͕͔ͬͨɽ߅ଌఆͰɼ֨ࢠͷد

༩Λࠩ͠Ҿ͍࣓ͨؾ߅ͷԹґଘੑΛɼܥࢠ֨౻ۙࢠۃ࢛ (QKL)ϞσϧͷཧࣜͰϑΟοςΟϯά

Λͨͬߦͱ͜Ζɼ10 - 20 K ͋ͨΓ·ͰΑ͘߹͏݁Ռ͕ಘΒΕɼಛੑԹ TK∗ Nb(7.5 K), Ta(2.9 K)

ͱൺֱͯ͠େ͖ͳ (Mo: 11.2 K, W: 19.6 K)Λࣔ͠ɼࢠۃ࢛͍ߴಛੑԹΛࣔ͢͜ͱ͕͔ͬͨɽ݁

থجఈঢ়ଶ͕ Γ3 ೋॏ߲Ͱ͍ڧ͕ੑࡏہ߹ɼ4fిىʹࢠҼͨ͠Τϯτϩϐʔ S4f  Rln2 (R:ؾମఆ
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)Ͱ͢Δݟ͕ΒΕΔ͜ͱ͕ظ͞Εɼ࣮ࡍʹɼTr = Ti, V, Nb, Ta Ͱͦͷ༷ͳৼΔ͍͕

ΒΕ͍ͯΔɽ͔͠͠ɼTrݟ = Mo, W Ͱ S4f ͕ Rln2 Ͱ͢ΔݟΒΕͣɼRln5 ͚ͯʹ ૿

ՃΛԺ͔ʹԼͤ͞ͳ͕Β্ঢ͍ͯ͘͠ৼΔ͍͕ݟΒΕͨɽ͜ͷ͜ͱ͔ΒɼTr = Mo, W جఈ

ঢ়ଶ Γ3 ೋॏ߲ͱୈҰྭىঢ়ଶ Γ4 ॏ߲ͷΤωϧΪʔΪϟοϓࡾ ∆1st ͕খ͘͞ɼٖޒॏ߲ͷΑ͏ͳঢ়ଶ

ͱͳ͍ͬͯΔ͜ͱ͕͑ߟΒΕΔɽҎ্ͷ݁ՌΑΓɼd ͷଟ͍ࢠి PrTr2Al20 (Tr = Mo, W)ಛੑԹ

͕͘ߴɼ݁থجఈঢ়ଶʹٖޒॏ߲ͷΑ͏ͳঢ়ଶΛͪ࣋ɼࠞͷ͍ڧ࣭Ͱ͋Δ͜ͱΛ໌Β͔ʹͨ͠ɽ

5) Ұ࣠తͳҟํੑΛ༗͢ΔΧΰߏΛͭ࣋ LaAu3Al7 ͷϑΥϊϯੑ

ҟํతͳΧΰߏΛرͭ࣋ྨԽ߹ͷ࣭୳ࡧͷ݁Ռͱͯ͠ɼҰ࣠తͳҟํੑΛͭ࣋ΧΰߏΛͭ࣋

RAu3Al7 Λݟग़͠ɼ͜Ε·Ͱ R = Ce, Sm, Yb ͍ͭͯ୯݁থҭΛ͍ߦɼͦͷੑใࠂΛ͖ͨͯͬߦɽ

ͷԽ߹ͷه্ 4fిࢠʹΑΔد༩ΛੵݟΔͨΊʹرྨαΠτ͕ඇ࣓ੑݩૉͰ͋ΔԽ߹͕ࢀর

࣭ͱͯ͠ඞཁෆՄܽͰ͋Δ͕ɼ͜Ε·Ͱ࣭߹ใ͕ࠂແ͔ͬͨɽͦ͜Ͱզʑߴѹ߹ʹΑΔࢀর

࣭߹ΛࢼΈɼߴѹԼͰͷϑϥοΫε๏ʹΑΓ৽࣭Ͱ͋Δ LaAu3Al7 ͷ୯݁থҭʹޭͨ͠ɽ߹

ʹޭͨ͠୯݁থΛ༻͍ͨ୯݁থߏղੳΑΓɼLaAu3Al7 ଞͷRAu3Al7 ͱಉ༷ʹ ScRh3Si7ߏܕ

Λͭ࣋͜ͱΛ໌Β͔ʹͨ͠ɽ͞ΒʹɼRAu3Al7 Խ߹ͷੑͷඇ࣓ੑͷੵݟΛͨ͏ߦΊʹɼൺଌ

ఆٴͼୈҰݪཧ͔ࢉܭΒ LaAu3Al7 ͷϑΥϊϯੑʹ͍ͭͯͷڀݚΛͨͬߦɽͦͷ݁ՌɼLaAu3Al7 ͷ

ൺҰͭͷσόΠϞʔυ (ΘD = 315 K)ͱҰͭͷΞΠϯγϡλΠϯϞʔυ (ΘE = 108 K)ͷͰઆ໌

ՄͰ͋ΓɼΞΠϯγϡλΠϯϞʔυɼAuΛओͱͨ͠ LaपΓͷΧΰߏͷޫֶϞʔυʹىҼ͍ͯ͠

ΔՄੑ͕͍͜ߴͱΛ໌Β͔ʹͨ͠ɽ

6) ୯ମݩૉͷߴ७݁থҭͱిࢠੑڀݚͷݱঢ়

࣭தΛ͔࣭͋ͨྔθϩͷঢ়ଶͰߴҠಈ͢ΔిࢠɼDirac fermionͱΑΕɼάϥϑΣϯͷΑ͏ͳ

ۭݩ࣍Λ̏ࢠిͭ࣋Δ͜ͱ͕ΒΕ͍ͯΔɽ͜ͷΑ͏ͳಛҟͳੑ࣭Λ͢ࡏͷੈքʹଘݩ࣍Ίͯബ͍̎ۃ

ؒͰݟग़͢ɼͦͯ͠جຊతͳੑ࣭Λ໌Β͔ʹ͠Α͏ͱ͢Δ͕ڀݚΜʹߦΘΕ͍ͯΔɽ·ͨɼ݁থͷର

শੑͱɼిࢠʹಇ͘εϐϯ-يಓ݁߹ͷେখʹىҼ͢ΔిࢠͷҐ૬زԿֶత (τϙϩδΧϧʣͳੑ࣭ͱɼ

༌ૹಛੑͱͷؔΛ໌Β͔ʹ͠Α͏ͱ͢Δ͕͢͢ڀݚΊΒΕ͍ͯΔɽ͜ͷΑ͏ͳڀݚૅجʹ͓͍ͯɼۙ

ɼԽ߹ͷΈͳΒͣ୯ମݩૉͰߏ͞ΕΔۚଐɼ͋Δ͍ۚଐ࣭ͷ࠶͕ڀݚ͞Εͭͭ͋Δɽ

Bȉݩ࣍Diracిܥࢠͱͯ͠ΒΕ͓ͯΓɼಉݩૉͰ͋Δ SbΛࠞͥΔ͜ͱͰɼෳࡶͳόϯυมԽ

Λࣔ͢͜ͱ͕ΒΕ͍ͯΔɽ͜ΕΒͷมԽͷղऍʹ͍ͭͯɼվΊͯਫ਼ྗతʹ͕ڀݚͳ͞Ε͍ͯΔɽ·ͨ

ผͷ୯ମݩૉͷڀݚͱͯ͠ɼCrݩૉͰൃੜ͢Δ࣓ੑͱಉͷMoݩૉͰൃ͢ݱΔಋൃݱͱͷؔ

ʹ͍ͭͯͨ͠ڀݚɼେมڵຯਂ͍͕ɼৄࡉͳྫڀݚͳ͔ͬͨɽ͜ΕΒ୯ମݩૉڀݚͷਐలΛ

͍͛ͯΔ࠷େͷɼߴ७݁থ͕͍͠ͱ͍͏Ͱ͋ΔɽBiʹ͓͍ͯɼಛҟͳిࢠঢ়ଶʹىҼ

͠ɼ݁থߏ͕Θ͔ͣʹରশԽ͠ɼ݁থ͕থԽ͍͢͠ͱ͍͏ɽ·ͨɼSbΛࠞͥΔ߹ɼۉҰʹ

ࠞͥΔ͜ͱ͕͍͜͠ͱ͕ΒΕ͍ͯΔɽҰํCrMo୯ମɼͦΕͧΕৠؾѹͱ༥͕ۃΊ͍ͯ͜ߴ

ͱ͕ɼߴ७݁থԽΛࠔʹ͍ͯ͠ΔɽզʑͷڀݚάϧʔϓͰɼ͜ΕΒͷڀݚʹ͓͍ͯɼܾఆతͳి

ʹ͓͍ͯɼ͍ࠓ७୯݁থҭʹνϟϨϯδ͍ͯ͠Δɽߴ࠷ՌΛ͋͛Δ͘ɼੈքڀݚੑࢠ

ͣΕͷ࣭ʹ͓͍ͯɼߴ७݁থҭҭ݅ʹ͍ͭͯɼ͓͓ΑͦߜΓࠐΉ͜ͱʹޭͨ͠ɽ͜ΕΒ

ͷ݁থҭͷॲ͕͍ͭͨ͜ͱͰɼ͢ͰʹɼࠃͷΈͳΒͣϑϥϯευΠπͷڀݚάϧʔϓͱͷࠃ

ͷଧΛड͚͍ͯΔঢ়ଶͰ͋Δɽڀݚಉڞతͳࡍ

7) ΧΠϥϧԽ߹ͷ७ྑ୯݁থҭͱిࢠ༌ૹಛੑ

ΧΠϥϧͳ݁থߏΛͭ࣋Խ߹தͰɼͦΕΛөͨ͠ిࢠͷಈ͕ؔܗ͞ΕɼΧΠϥϧಛ༗

ͷੑ࣭Λͨͬ࣋τϙϩδΧϧిࢠੑ͕ݱΕΔͣͰ͋Δɽ͔ͭزͷΧΠϥϧ࣭ʹண͠ɼ୯݁থҭ
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ͱిࢠੑଌఆΛਐΊͨɽα-IrSn4ʢਤ 1ʣͰɼSnϑϥοΫε๏ʹΑΓɼ݁থͷ७ྑੑΛද͢ཹ

߅ൺ͕ 630ʹୡ͢Δ७ྑͳ୯݁থΛҭ͢Δ͜ͱʹޭͨ͠ɽ݁থߏɼӈखܥͱࠨखܥʢۭؒ܈

P3121(#152)ͱ P3221(#154)ʣͷ྆ํͷՄੑ͕͋Δ͕ɼXઢ୯݁থߏղੳʹΑΓɼ྆ऀ͕ࠞͬ͟

͍ͯͳ͍ͳ͍୯ҰυϝΠϯ୯݁থ͕߹͞Ε͍ͯΔ͜ͱΛ֬ೝͨ͠ɽຊܥحݸͷిࢠΛͭ࣋ඇิঈ

ۚଐͰ͋Δʹ͔͔ΘΒͣɼ࣓B ʹର͠ɼB1.4 ʹൺྫͯ͠૿େ͢Δҟৗͳ࣓ؾݱ߅Λݟग़ͨ͠ɽ

α-IrSn4 ͱಉҰͷ݁থߏΛͭ࣋ IrGe4 ͰɼςτϥΞʔΫΛ༻͍ͨνϣΫϥϧεΩʔҾ্͖͛๏ʹ

ΑΔ୯݁থҭΛ܁Γฦ͠ɼ࠷ऴతʹ 3cmʹୡ͢Δ୯ҰυϝΠϯ୯݁থͷ߹ʹޭͨ͠ɽૅجੑ͓

Αͼ dHvAޮՌଌఆΛਐΊͨɽ

ਤ 1: α-IrSn4 ͷ (a) ΧΠϥϧͳ݁থߏɼ(b)X ઢ୯݁থߏղੳʹΑΓٻΊͨ 12 ͷ୯݁থཻͷݸ Flack parameter x [ӈ
खܥͱࠨख࡞͕ܥΓผ͚ΒΕ͍ͯΔ͜ͱͷূڌ]ɼ(c) ͷ߅ؾ࣓ Kohler plot [B1.4 ʹൺྫͯ͠૿େ͢ΔҟৗੑΛࣔ͢]ɽ

8) type-II WeylۚଐɿWTe2ͱMoTe2ͷిࢠঢ়ଶ

type-II Weylۚଐͷީิ࣭Ͱ͋ΔWTe2 ͱMoTe2 ʹ͍ͭͯɼ͜Ε·Ͱʹੈքߴ࠷Ϩϕϧͷ७ྑ

୯݁থͷҭʹޭ͍͕ͯͨ͠ʢཹ߅ൺ 1,300Ҏ্ʣɼ͜ΕΛ༻͍ͨڞಉڀݚΛਐΊͨɽଜݚ

ಋଌఆͰɼ2ֶޫͨͬߦͱͯ͠ڀݚಉڞେʣͱͷࡕʢࣨڀ ͭͷ Drude ϐʔΫ͕؍ଌ͞Εͨɽۊ

ͷํ͍ڱɼԹ߱Լͱʹ෯͕ݦஶʹݮগ͓ͯ͠ΓɼWeylΛͭ࣋όϯυΛଊ͑ͨͷͱஅͰ͖ɼ

type-II WeylۚଐͷূڌΛ༩͍͑ͯΔɽऑ͍ిࢠ૬ؔޮՌΛࣔࠦ͢ΔஹީಘͨɽShubnikov r de

Haas(SdH)ྔࢠৼಈଌఆͷ࣮ݧΛGohࣨڀݚʢ߳ߓதจେʣͱڞಉͰ͍ߦɼMoTe2 ͷϗʔϧϙέοτ

༝དྷͷ SdHৼಈͷ؍ଌʹॳΊͯޭͨ͠ɽ͜ͷϙέοτWeylి͕ؔࢠ༩͢ΔॏཁͳϑΣϧϛ໘Ͱ͋

Γͳ͕Βɼ͜Ε·Ͱ؍ଌ͞Ε͍ͯͳ͔ͬͨɽ͞Βʹѹྗґଘੑͷଌఆ͍ߦɼϗʔϧϙέοτͷେ͖͞

͕ѹྗʹରͯ͠හײʹมԽ͢Δ͜ͱݟग़ͨ͠ɽ
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தଜو, ,ྤඒՂٶ ౦தོೋ, দాୡຏ, ੨༐ೋ : LaTr2Al20 (Tr = Mo, W)ͷ୯݁থҭͱԹ

ੑଌఆ

ᖛຊ་, ۙ౻༎༒, ,لलݪ౻ ਢ, ౦୩ಞࢤ, ,ࢤಞ࡚ࢁ ,ਅాࠓ ాத৽, ,࣏ݡ࡞ۄ ڮ໊, ੴ

, தଜو, ౦தོೋ, দాୡຏ, ੨༐ೋ, ໌ࢁؔ : ॆరεΫοςϧμΠτԽ߹ PrFe4P12 ʹର͢Δ

ઢภޫґଘߗXઢ֪ޫిࢠޫ

༗༞ਓ, ᖛຊ་, ۙ౻༎༒, ,لलݪ౻ ຊฏ, ඣྑհ, ਢ, தాҘಸ, ,ਅాࠓ த, ࡚ࢁ

ಞࢤ, ౦୩ಞࢤ, ,࣏ݡ࡞ۄ ڮ໊, ੴ, ,ӯాࢁ ౦தོೋ, দాୡຏ, ੨༐ೋ, ໌ࢁؔ : ֪ߗ

Xઢޫిࢠઢೋ৭ੑʹΑΔੑ࣓ڧମ SmPt2Si2 ͷ 4fيಓରশੑڀݚ

ਆށৼ࡞, ञҪయ, ಙӬཅ, ๕լ๕ൣ, ૿ా൏ਓ, ౦தོೋ, দాୡຏ, ੨༐ೋ : ॏ͍ిܥࢠ SmAu3Al7

ͷAl-NMR II

੨༐ೋ, େଜྤඒ, ઍ༿༏അ, தଜو, ౦தོೋ, দాୡຏ : ΧΠϥϧ݁থߏΛͭ࣋ IrGe4 ͷిࢠ༌

ૹಛੑ

༗അਓ, Y. Yuan, ౻ࢯ߁, ,Ұً౻ ౻༏༎, Rajveer Jha, ,ཅհ౻ޙ ਫޱՂҰ, দాୡຩ, ੨༐

ೋ, দྛ : BiS2 ঢ়Խ߹ͷԹ-ѹྗ૬ਤܥ

,ࢠྒྷࢁլࠤ ,جࢁլࠤ ֿ୩ৎ, ,قຊࢁ ౦தོೋ, দాୡຏ, ੨༐ೋ : ์ࣹޫ XઢʹΑΔ PrOBiS2

ͷߏ૬సҠʹؔ͢Δڀݚ

୩, Ԯాయஉ, େଜྤඒ, ౦தོೋ, দాୡຏ, ੨༐ೋ : LaOBiS2 ʹ͓͚ΔιϑτϞʔυͷϥϚ

ϯࢄཚଌఆ

ຊؒՂ࠸, ֞Ֆক࢘, Arvind Maurya, େ؏ಯກ, দాୡຏ, ,๕थ౻ࠤ ଜѪ, ਗ਼ਫ༔, ཥಙ৽, ຊଟ࢙

,ݑ ੨େ : B20ܕਖ਼ํথΧΠϥϧ࣓ੑମ EuPtSi͓Αͼ FeGeͷϝεόΞʔޫ
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˔ International Workshop on Spin-Orbit Interaction and G-factor, Collége de France, France, May 9

– 10, 2019

T. D. Matsuda : Shubnikov-de Haas oscillations in type-II semimetal WTe2. (invited)

˔ International Conference on Frontiers of Correlated Electron Sciences 2019 (FCES), The University

of Tokyo, Japan, May, 29 – 31, 2019

Ryotaro Sakatani, Ryuji Higashinaka, Hideaki Endo, Joe Kajitani, Tatsuma D. Matsuda and Yuji

Aoki : Nonmetallicity in self-doped BiS2-based Eu3Bi2S4F4: single crystal study.

˔ J-Physics 2019, International Conference & KINKEN-WAKATE 2019 Multipole Physics, Kobe

University, Japan, September 18 – 21, 2019

R. Higashinaka, A. Yamada,T. D. Matsuda and Y. Aoki: Unconventional strongly correlated electronic

states induced by multiple degrees of freedom in cubic Sm-based compounds. (invited)

T. Kubo, H. Tou, R. Miyake, H. Matsuno, H. Kotegawa, H. Harima, R. Higashinaka, A. Nakama,

Y. Aoki, H. Sato,Y. Ihara, T. Goto, M. Hirata, and T. Sasaki: Development of slow fluctuations low

temperatures in PrNb2Al20 revealed by 27Al-and 93Nb-NMR measurements

N. Nakamura, R. Higashinaka, K. Fushiya, R. Tsubota, T. U Ito, W. Higemoto, A. Nakao, R. Kiyanagi,

T. Ohhora, K. Kaneko, T. D. Matsuda and Y. Aoki: Investigations of an anomalous partial magnetic

ordered state coexisting with heavy electron state of SmPt2Si2

˔ International Conference on Strongly Correlated Electron Systems(SCES) 2019, Okayama, Japan,

September 23 – 28, 2019

Rajaveer Jha, Yosuke Goto, Tatsuma D. Matsuda, Yuji Aoki, Masanori Nagao, Yoshikazu Mizuguchi:

Bulk superconductivity in La2O2M4S6-type layered oxychalcogenide La2O2Bi3Ag0.6Sn0.4S5.7Se0.3

Kojiro Mimura, Taku Kawabata, Yu Akedo, Kodai Abe, Takayuki Matsumoto, Ryohei Shimokasa,

Akira Yasui, Masaichiro Mizumaki, Naomi Kawamura, Eiji Ikenaga, Satoshi Tsutsui, Hitoshi Sato,

Takayuki Uozumi, Tatsuma D. Matsuda, Yoshichika Onuki: Yb 4f-5d Coulomb Repulsion of YbCu2Si2

Derived from Resonant Hard X ray Photoemission Spectroscopy.

Mizuho Maeda, Noriaki Kimura, Noriyuki Kabeya, Yoshinori Haga, Tatsuma D. Matsuda, Alexan-

der V. Andreev: Low Temperature Specific Heat of UCoAl near the Ferromagnetic Quantum Phase

Transition.

Jianyu Xie, Wei Zhang, Esteban Ignacio Paredes Aulestia, Yajian Hu, Kwing To Lai, Rajveer Jha,

Ryuji Higashinaka, T.D. Matsuda, Yuji Aoki, Swee.Kuan Goh: Electrical transport of thin film samples

under high pressure in a diamond anvil cell.

Ryuji Higashinaka, Yosuke Takahashi, Hayato, Masuda, Akira Yamada, Tatsuma D Matsuda, Yuji

Aoki: Anisotropic response of strongly correlated electronic behavior to magnetic field in SmAu3Al7

with anisotropic cage structure.
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Hajime Sagayama, Joe Kajitani, Ryoko Sagayama, Takumi Hasegawa, Reiji Kumai, Youichi Mu-

rakami, Keisuke Matsuura, Masaaki Mita, Takuya Asano, Ryuji Higashinaka, Tatsuma D. Matsuda,

Yuji Aoki: Super lattice structure in BiS2 layeredsuperconductor LaO0.5F0.5BiS2

Yuji Aoki, Ryotaro Sakatani, Ryuji Higashinaka,Tatsuma D Matsuda: Scaling in the Giant Magne-

toresistance of Layered Compound Eu3Bi2S4F4

Tatsuma D. Matsuda, Naoki Nakamura, Miharu Kishimoto, Sumire Ichinose, Ryuji Higashinaka, Ai

Nakamura, Dai Aoki, Hisatomo Harima, Yuji Aoki: The First Discovery of Superconducting State

and Fermi Surface Properties of YbOs4Sb12 (invited)

Tetsuro Kubo, Hideki Tou, Ryoma Miyake, Haruki Matsuno, Hisashi Kotegawa, Hisatomo Harima,

Ryuji Higashinaka, Akihiro Nakama, Yuji Aoki, Hideyuki Sato, Yoshihiko Ihara, Takayuki Goto,

Takahiko Sasaki: NMR Study of the Microscopic Inhomogeneity in the Non-Kramers System PrT2Al20

(T=Nb, Ta)

Rumi Omura, Eri Suto, Yuma Chiba, Naoki Nakamura, Miharu Kishimoto, Ryuji Higashinaka,Tatsuma

D. Matsuda, Yuji Aoki: Crystal Growth and Transport Property Measurements of Chiral Crystal α-

IrSn4 and α-IrGe4

Ryotaro Sakatani, Ryuji Higashinaka, Tatusma D.Matsuda, Yuji Aoki: Transport Properties of BiS2-

Based Superconductor Eu3Bi2S4F4: Comparison Between Single Crystals and Polycrystals.

Naoki Nakamura, Ryuji Higashinaka, Yuji Aoki, Hideyuki Sato, Dai Aoki, Tatsuma D. Matsuda: A

First Discovery of Superconductivity in Yb-based compounds YbTr2Al20 (Tr = Mo, Ta)

˔ Materials Researchmeeting 2019, Yokohama, Japan, December 10 – 14, 2019

T. D. Matsuda : The First Discovery of Superconducting State and Fermi Surface Properties of in

Yb-based Skutterudite and 1-2-2- systems (invited)

Naoki Nakamura, Ryuji Higashinaka, Yuji Aoki, Hideyuki Sato, Dai Aoki, Tatsuma D. Matsuda : The

First Discovery of superconductivity in Yb-based compounds YbTr2Al20 (Tr = Mo, Ta)

Kazuhisa Hoshi, Motoi Kimata, Tatsuma D Matsuda, Yosuke Goto, Toshikazu Mizuguchi : Two-Fold-

Symmetric Magnetization in Single Crystals of Tetragonal BiCh2-based Superconductor LaO0.5F0.5BiSSe
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ಋ࣭ࣨڀݚ

1. ಈͷ֓ཁ׆ڀݚ

ຊࣨڀݚͰɼ৽حঢ়ಋମ͓ΑͼੑߴిมࡐྉͳͲͷ৽࣭։ൃΛ͍ͯͬߦΔɽ·͞ɼͦ

ΕΒͷ৽࣭ʹ͓͚ΔػੑൃߏػݱΛ୳ΔͨΊͷੑڀݚΛਐΊ͍ͯΔɽಛʹɼঢ়ߏϩʔϯϖ

ΞΛͭ࣋৽࣭Λઃ͢ܭΔ͜ͱͰɼଟ࠼ͳ݁থߏ͓Αͼہॴߏͷ࣮ݱΛ͍ͯ͠ࢦΔɽ۩ମతʹɼ

BiCh2 ʢChΧϧίήϯʣɾSbCh2ܥ ʢPnχΫτήϯʣঢ়Խ߹ɼ͓Αͼܥঢ়Խ߹ɼSnPnܥ

ਪਐ͍ͯ͠ΔɽܭΤϯτϩϐʔ߹ۚޮՌʹணͨ͠৽͍͠ಋମͷઃߴ

1) BiCh2ܥಋମͷڀݚ

৽͍͠ BiCh2 ಋମͷ։ൃܥ BiCh2 Λߏͷঢ়ࣅಋମͱྨܥమܥԽࢎಋମಔܥ

ʢMoriceࢉܭͷཧۙ࠷Γɼ͓ͯͬ࣋ et al., PRB 2017)֯ղޫిࢠޫʢOta et al., PRL 2017ʣ

ͷ݁Ռ͔Βඇैདྷܕͷ͕ߏػఏҊ͞Ε͍ͯΔɽզʑͷάϧʔϓಉҐମޮՌ͔ΒඇैདྷߏػܕͷՄੑ

Λࣔͨ͠ʢHoshi et al., PRB 2018ʣɽͦ͜ͰɼϒϩοΫʹݩૉஔʹΑΔཚΕΛؚ·ͳ͍৽ͨͳ

ಋମΛઃ͢ܭΔ͜ͱͰɼߏػղ໌ʹ͚ͨୈҰาͱ͢Δ͜ͱΛ͠ࢦɼ࣭։ൃΛͨͬߦɽணͨ͠ͷ

ɼCeͷࠞ߹ࢠݪՁঢ়ଶ͕ظͰ͖ΔCeOΛϒϩοΫͱ͢ΔCeOBiS2 Ͱ͋ΔɽCeOBiS2  1.3 K

ͷಋମͱใ͕͋ࠂΔ͕ɼόϧΫಋঢ়ଶͷ֬ূಘΒΕ͍ͯͳ͔ͬͨɽຊڀݚͰɼSαΠτΛ

SeͰஔ͢Δ͜ͱͰ໘ԽֶѹྗΛҹՃ͠ɼCeOBiS2−xSex ͕సҠԹ 3 KͷόϧΫಋΛࣔ͢͜ͱ

Λݟग़ͨ͠ʢKiyama et al., JPSJ 2020ʣɽ·ͨɼ୯݁থҭʹޭ͠ɼޙࠓCeOBiS2−xSex ୯݁থΛ

༻͍ͨಋঢ়ଶͷڀݚΛਪਐ͢Δɽ

ѹޮՌΛ༻͍ͨಋ૬ਤͷղ໌ߴ BiCh2 Ͱ͋Γɼ̍ʙײѹͷޮՌʹහߴಋମܥ GPaͷѹ

ྗͰͦͷಋಛੑ͕େ͖͘มԽ͢Δ͜ͱ͕ΒΕ͍ͯΔɽຊڀݚͰɼSr0.5RE0.5FBiS2ͷߴ७ࢼ

ྉΛ߹͠ɼߴѹԼͰͷ࣓Խଌఆ͔ΒɼόϧΫಋൃݱͱѹྗɼ݁থߏͷ૬ؔΛͨ͠ڀݚɽຊܥ

 a͕࣠ൺֱతେ͖͘ɼ໘Խֶѹྗ͕ෆ͓ͯ͠ΓɼৗѹԼͰόϧΫͳಋΛࣔ͞ͳ͍ɽRE =

La, Ce, Pr, Nd, Smͷܥʹ͓͍ͯɼ0.8ʙ 1.2 GPaۙͰ Tcͷେ෯ͳ্ঢΛ؍ଌͨ͠ɽRE = Laͷܥ

ѹԼߴ͍͓ͯʹ XઢճંΛͨͬߦͱ͜Ζɼଞͷ BiS2 ͕૬సҠͯ͠ߏʹͱಉ༷ʹɼ୯ࣼথࠂͰͷใܥ

͍Δ͜ͱ͕Θ͔ͬͨɽ·ͨɼߏ૬సҠલͷѹྗྖҬʢ0.5 GPaۙʣʹ͓͍ͯɼਖ਼ํথߏͰόϧ

Ϋಋ͕ѹྗ༠͞ىΕΔ͜ͱΛ؍ଌ͠ɼຊ͕ܥ 2ͭͷόϧΫಋঢ়ଶΛࣔ͢͜ͱΛݟग़ͨ͠ɽ

ଟܕϏεϚεΧϧίήφΠυRE2O2M4Ch6ʹ͓͚ΔόϧΫಋൃݱ BiS2 ಋମͷಋܥ

 2ܕʢ2ຕͷ BiS2͕ϑΝϯσϧϫʔϧεͰ݁߹͍ͯ͠ΔʣͰ͋Δ͕ɼΧϧίήφΠυΛ 4

ʹͨ͠ La2O2M4S6 ͷಋମ୳ࡧΛͨͬߦɽ2018ͷڀݚͰɼLa2O2Bi3AgS6 ʹ͓͍ͯ Tc = 0.5

KͷಋΛൃͨ͠ݟʢJha et al., JPSJ 2018ʣɽ͞ΒʹɼAgαΠτͷ SnஔʹΑΓసҠԹ͕ 2.3

K ·Ͱ্ঢ͢Δ͜ͱΛݟग़ͨ͠ɽҰํɼ͜ΕΒͷࢼྉͰ࣓ԽଌఆͰͷ࣓ੑγάφϧ͕όϧΫ

ಋମͰظ͞ΕΔΑΓখ͔ͬͨͨ͞ΊɼSαΠτͷ Se෦ஔʹΑΔԽֶѹྗҹՃΛࢼΈͨɽͦ

ͷ݁ՌɼLa2O2Bi3Ag0.6Sn0.4S5.7Se0.3 ʹ͓͍ͯ Tc = 3.0 K ͷόϧΫಋΛ؍ଌ͢Δ͜ͱ͕Ͱ͖ͨ

ʢJha et al., Sci. Rep. 2019ʣɽ·ͨɼSeஔʹΑΔԽֶѹྗޮՌ͕όϧΫಋൃݱʹ༗ޮͰ͋ͬͨ

͜ͱ͔ΒɼLa αΠτΛଞͷ RE Ͱஔ͢Δ͜ͱͰ໘ԽֶѹྗΛҹՃ͢Δ͜ͱΛࢼΈͨɽͦͷ݁Ռɼ

La0.6RE0.4Bi3Ag0.6Sn0.4S6ʢRE = Y, Pr, Nd, Sm, Euʣʹ͓͍ͯόϧΫಋΛ؍ଌ͢Δ͜ͱʹޭ͠

ͨʢR. Jha et al., submittedʣɽ·ͨɼMαΠτ͕ Bi2Pb2 Ͱ͋Δ La2O2Bi2Pb2S6 ʹ͓͍ͯɼSαΠ

τͷ SeஔʹΑΓ 1.9 KͷಋମͱͳΔ͜ͱΛใͨ͠ࠂʢR. Jha et al., submittedʣɽ͜ΕΒͷBiܥ
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̐ܕಋମʹؔ͢ΔڀݚಈΛ·ͱΊͨϨϏϡʔจΛ Condens. Matterࢽʹͯग़൛ͨ͠ɽʢ̐

ܕ Biܥಋମͷ݁থߏΛ Fig. 1ʹࣔ͢ʣ

2) ৽ಋମͷ։ൃ

ಋମͷ։ൃܕۚ߹Τϯτϩϐʔߴ ۙɼ̍ͭͷࢠݪαΠτΛ̑छҎ্ͷҟछݩૉ͕༗͢Δʮߴ

Τϯτϩϐʔ߹ۚʢHEA)ʯ͕ߏࡐྉੜମࡐྉͷͰΛूΊ͍ͯΔɽզʑɼैདྷͷ୯ҰαΠ

τ͔ΒͳΔɼ͍ΘΏΔ߹ۚͰ͋ΔHEA͔ΒɼΑΓෳࡶͳʮԽ߹ʯʹHEAͷޮՌΛ֦ு͘͢ɼʮHEA

߹Τϯτϩϐʔߴͷதͷ̍ͭͷαΠτΛߏͰঢ়ڀݚΔɽ2018ͷ͍ͯͬߦԽ߹ʯͷ։ൃΛܕ

ۚԽ͢Δ͜ͱΛࢼΈͨɽREO0.5F0.5BiS2(REرྨ)ʹ͓͍ͯɼREαΠτΛߴΤϯτϩϐʔ߹ۚͷఆ

ٛʢ5ݩૉҎ্͔֤ͭݩૉ͕ 5-35ˋͷ༗Ͱ͋ΔʣΛຬͨ͢Α͏ʹ࣭Λ։ൃ͠ɼHEAޮՌ͕ಋ

ಛੑ্ʹ༗ޮͰ͋Δ͜ͱΛݟग़ͨ͠ʢSogabe et al., Solid State Commun. 2019ʣɽຊڀݚͰɼBiS2

ԹಋମREBa2Cu3O7−dʢRE123ʣͷREαΠτΛHEAԽߴܥԽࢎΛ༗͢Δಔߏಉ༷ʹঢ়ܥ

͢Δ͜ͱΛࢼΈͨɽͦͷ݁ՌɼHEAԽʹΑΔTc͓Αͼྟքిྲྀີ JcͷԼແ͘ɼै དྷ͔ΒRE123

ఏএ͞Ε͖͍͓ͯͨͯʹܥ orthorhombicity͕ɼHEAܕ RE123ʹ͓͍ͯಋಛੑͱ૬ؔ͢Δ͜ͱ

Λݟग़ͨ͠ (Y. Shukunami et al., Physica C 2020)ɽ·ͨɼ3ݩ࣍తͳNaClߏΛۚͭ࣋ଐςϧϥΠυ

M-TeͷMαΠτΛHEAԽ͢Δ͜ͱʹޭͨ͠ɽAgInSnPbBiTe5 ͕ 2.6 KͷಋମͰ͋Δ͜ͱΛ

͠ݟൃ (Y. Mizuguchi, JPSJ 2019)ɼ༷ʑͳHEAܕM-TeಋମΛ։ൃ͢Δ͜ͱʹޭͨ͠ʢMd R.

Kasem et al., APEX 2020ʣɽ͜ΕΒͷ݁Ռ͔ΒɼM-Teܥͷ Tc֨ࢠఆͱٯ૬ؔ͢Δ͜ͱΛݟग़͠

ͨɽ·ͨɼ3ݩ࣍తͳNaClߏʹ͓͍ͯɼHEAԽʹΑΓTc͕Լ͢Δ͕͋Δ͜ͱΛݟग़ͨ͠ɽ

ʢHEAܕԽ߹ͷ݁থߏΛ Fig. 2ʹࣔ͢ʣ

ΧϧίήφΠυܕԘؠ In1−xPbxTeͷߴѹ߹ͱಋ PbTeόϯυΪϟοϓΛͭ࣋ಋମͰ͋Γɼ

Pb͕ 6sϩʔϯϖΞͨͭ࣋ΊɼBiS2 Ͱ͖Δɽͦ͜ͰɼΩϟϦΞΛυʔϓͯ͠ظԽ߹ͱͷؔ࿈͕ܥ

ಋԽ͢ΔͨΊʹɼPbTeͷPbαΠτʹ InΛஔ͢Δ͜ͱΛࢼΈͨɽInTeৗѹԼͰ߹͢ΔͱTlSe

ѹ߹ʹΑΓߴΛͱΔ͕ɼߏܕ PbTeͱಉ༷ͷؠԘߏܕΛͱΔͨΊɼશظ༹͕ݻͰ͖Δɽߴѹ߹

ʹΑΓ߹ͨ͠ In1−xPbxTeͷిؾ߅ɼ࣓ԽɼൺଌఆΛ͍ߦɼ෯͍ஔྖҬͰόϧΫ

ಋΛࣔ͢͜ͱΛ֬ೝͨ͠ɽόϨϯεεΩοϓݩૉͷ InΛؚΉ͕ɼجຊతʹऑ݁߹ͷ BCSϞσϧͰ

ಋΪϟοϓΛઆ໌Ͱ͖Δ͜ͱΛใͨ͠ࠂʢM. Katsuno et al., Condens. Matter 2020ʣɽ

3) ৽ిࡐྉͷ։ൃ

REOPnSe2 ঢ়Խ߹ܥ BiS2 ͍ͯͬߦΛࡧྉ୳ࡐͷঢ়Խ߹ʹ͓͚Δిࣅঢ়Խ߹ͱྨܥ

ΔɽಛʹɼχΫτήϯʢPnʣΛܰݩૉͰஔͨ͠߹ʹੑߴిࡐྉͱͳΔ͜ͱ͕ཧతʹ༧ଌ͞Ε

͍ͯΔ͜ͱ͔ΒɼܰݩૉஔͷՄੑΛݕ౼ͨ͠ɽࡢ·ͰPn = Sbͷ߹ͷ߹ʹޭ͍ͯͨ͠

͕ɼ͞ΒͳΔܰݩૉͰ͋Δ AsஔΛࢼΈɼNdO0.8F0.2Sb1−xAsxSe2 ʹ͓͍ͯ x = 0.6·Ͱ߹ՄͰ

͋Δ͜ͱ͕Θ͔ͬͨɽAsஔࢼͨ͠ྉ 600 Kۙʹ͓͍ͯಋͷԹґଘੑʹҟৗ͕ݟΒΕͨɽ

์ࣹޫXઢճંͷԹґଘੑΛଌఆͨ͠ͱ͜ΖɼಉԹҬʹ͓͍ͯ c࣠มԽʹҟৗ͕ݟΒΕΔ͜ͱΛ

֬ೝͨ͠ɽޙࠓɼಋͱ݁থߏͷ૬ؔʹ͍ͭͯɼৄࡉͳղੳΛਐΊΔ༧ఆͰ͋ΔɽҰํͰɼAsஔ

Έߏॴతͳہগ͢Δɽݮେ෯ʹ্ঢͨͨ͠Ίɼཧ༧ଌʹͯ͠ిੑ߅ؾΑΓిʹ

͕ઈԑੑʹॏཁͳׂΛՌ͍ͨͯ͠Δͱਪଌ͞ΕɼہॴߏղੳΛ͏ߦ४උΛਐΊ͍ͯΔɽ

SnAsܥঢ়Խ߹ NaSn2As2 Λ͡Ίͱͨ͠ SnAsܥঢ়Խ߹ͷಋڀݚͱฒͯ͠ߦɼిࡐྉ

ͱͯ͠ͷՄੑΛݕ౼͍ͯ͠ΔɽಋసҠΛࣔ͢NaSn2As2 ʹର͠ɼSrSn2As2  0.1 eVఔͷόϯ

υΪϟοϓΛͭ࣋͜ͱ͔Βిࡐྉͱͯ͠༗Ͱ͋Δͱਪଌ͠ɼSrSn2As2 ͷిੑΛଌఆͨ͠ɽ673
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Kʹ͓͍ͯ 70 µV/KఔͷθʔϕοΫ͕ಘΒΕɼ͔ͨ͠ʹ͍ߴిੑΛࣔ͢Մੑ͕ࣔࠦ͞Ε

ͨɽޙࠓυʔϐϯά߹݅࠷దԽʹΑΔΩϟϦΞີͷ੍ޚʹΑΔిੑͷ্ΛࢼΈΔܭըͰ

͋ΔɽҰํͰɼSnΛؚΉ SnTeͳͲͷྨਪ͔ΒɼSnܽଛ͕ྗֶతʹ҆ఆʹܗ͞ΕΔͨΊʹΩϟϦΞ

ີ੍͕ޚ༰қͰͳ͍Մੑ͕͋ΔɽSnΛ InͰஔͨ͠ SrIn2As2 ͳͲͷ߹ΛࢼΈɼͦͷిಛੑ

݁থߏΛ SrSn2As2 ͱൺֱ͢Δ͜ͱͰɼຊ࣭܈ͷڀݚΛਂΊΔܭըͰ͋Δɽ

ਤ 1: ̎ܕ Biܥಋମͷ݁থߏͱ̐ܕ Biܥ
ಋମͷ݁থߏਤɽ ਤ 2: ਤɽߏಋମͷ݁থܕۚ߹Τϯτϩϐʔߴ
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දք໘ޫੑࣨڀݚ

1. ಈͷ֓ཁ׆ڀݚ

ք໘ද໘Ͱ͓͜Δ༷ʑͳݱɼ࣭ͷੑ࣭σόΠεͷੑʹେ͖͘ӨڹΛٴ΅͢ɽք໘ද໘Ͱ

͓͜Δ༷ʑͳཧݱΛਂ͘ཧղ͠ɼ੍ͦͯ͢͠ޚΔ͜ͱ͕Ͱ͖Εɼ৽ͨͳੑΛݟग़͢͜ͱɼֵ

৽తͳσόΠεͷ࣮ݱʹͭͳ͕ΔɽຊࣨڀݚͰɼޮߴͳޫిมɾిมͳͲͷΤωϧΪʔͷ

αΠΤϯεʹ͢ݙߩΔ͜ͱΛඪͷҰͭͱͯ͠ɼ(1)ք໘ද໘ͷ੍ޚɼ(2)ޫྭىʹΑͬͯੜ͡Δඇฏ

ྉͰ͋Δ୯ΧʔϘϯφϊνϡʔϒࡐݩ࣍ΔɽҰ͍ͯ͠ڀݚΩϟϦΞʹ༝དྷ͢Δޫੑɼʹணͯ͠ߧ

ແػφϊνϡʔϒɾφϊϫΠϠɼೋࡐݩ࣍ྉͰ͋Δࢠݪ࣭ͳͲΛରʹɼ߹ɾਫ਼ٕज़։ൃɼ৽

ɼϑΣߏΔɽͦΕΒ࣭ͷ͍ͯͬߦΛڀݚಋಛੑɾ࣓ੑɾޫੑɾੑͷؾଌఆٕज़։ൃɼిن

ϧϛϨϕϧɼք໘ͷ߹ߏͷ੍ޚΛ௨ͯ͠৽ͨͳੑͷ୳ࡧΛ͍ͯͬߦΔɽۙ࠷ͰɼΠΦϯӷମΛ

ిղ࣭ͱͯ͠༻͍ɼ࣭ք໘ʹిؾೋॏΛܗͤ͞ɼΩϟϦΞೖΛ͍ߦɼϑΣϧϛϨϕϧΛࣗࡏʹ

γϑτͤ͞ɼ༷ʑͳଟ༷ͳੑΛ੍͢ޚΔڀݚΛਐΊ͍ͯΔɽ·ͨɼ2019͔Βੑʹணͨ͠ݚ

Λਪਐ͍ͯ͠Δɽڀ

1) ੑڀݚ

ബບಋଌఆܥͷ։ൃ ۙɼϑϨΩγϒϧσΟεϓϨΠͱ͍ͬͨॊΒ͔ͳࡐྉ༷ʑͳσόΠεԠ

༻Λͳ͞Ε͍ͯΔɽ͜ΕΒϑϨΩγϒϧσόΠεͷੑΛ࠷େ͢شൃݶΔʹɼͦͷੑͷཧղඞ

ཁෆՄܽͰ͋ΔɽϑϨΩγϒϧࡐྉബບͷܗͰۦಈ͞ΕΔɽྫ͑ɼ୯ΧʔϘϯφϊνϡʔϒ༗

ྉͷബບɼްΈࡐϙϦϚʔͱ͍ͬͨϑϨΩγϒϧػ 10nmͷബບͰ͋ΔҝɼͦͷಋΛධՁ͢

Δͷ௨ৗͷख๏ͰඇৗʹࠔͰ͋Δɽ།Ұɼྖؒ࣌ҬαʔϞϦϑϦϑϨΫλϯε๏ʢTDTR๏ʣ͕ɼ

ͦͷಋΛධՁ͢Δ͜ͱ͕ՄͰ͋ΔɽຊࣨڀݚͰɼബບͷిؾಋͱಋͱͷ૬ؔΛ໌Β

͔ʹ͢Δҝɼి ΔɽTDTR๏ͱɼϑΣ͍ͯͬߦԽֶతख๏Έ߹ΘͤͨTDTRଌఆٕज़ͷ։ൃΛؾ

ϜτඵͷύϧεϨʔβʔΛ༻͍ɼϙϯϓϓϩʔϒޫख๏Λ༻͍ͯɼۚଐബບλʔήοτͷࣹͷ࣌

ؒมԽΛ໌Β͔ʹ͢Δ͜ͱͰɼͷΛղ͖໌͔͢ख๏Ͱ͋Δɽ௨ৗͷTDTR๏ͰɼΞϧϛΛۚଐ

ؾͳ͍ɽి͍͍ͯʹΊͯऑ͍ҝ,զʑ͕తͱ͢Δख๏ۃʹԽֶతؾ൘ͱͯ͠༻͍Δ͕ɼΞϧϛిج

ԽֶԠʹ͘ڧɼిۃͱͯ͠Ұൠతʹ༻͍ΒΕΔۚΛλʔήοτͱ͢ΔҝʹɼۚͷࣹมԽΛײ

Α͘ݕग़Ͱ͘Δ 520nmΛݕग़ޫݯͱͨ͠৽ͨͳTDTR๏ͷ։ൃΛ͢Δඞཁ͕͋ͬͨɽࠓɼ৽

ن TDTRܥͷߏஙΛ͍ߦɼඪ४ࢼྉͷධՁͱɼ୯ΧʔϘϯφϊνϡʔϒബບͷಋධՁʹޭ͠

ͨɽಘΒΕͨಋɼطଘͷใࠂͱɼόοΩʔϖʔύʔʹ͓͚ΔͷͱΛൺֱ͠ɼଥͰ͋Δ͜ͱ

Λ֬ೝͨ͠ɽࡏݱɼిؾԽֶతख๏ΛΈ߹Θͤͨ TDTRଌఆٕज़։ൃΛߋʹਐΊ͍ͯΔɽ

ྉͷಋධՁࢼঢ়ࢴ ిมޮΛਖ਼͘͠ධՁ͢ΔҝʹɼಋͷධՁ͕ඞཁෆՄܽͰ͋Δɽ

ϑϦʔελϯσΟϯάͳঢ়گʹ͋Δ୯ΧʔϘϯφϊνϡʔϒ (SWCNT)ࢴঢ়ࢼྉͷಋධՁʹ͓

͍ͯɼपظՃ๏Λ༻͍ͯͦͷಋධՁ͕ՄͰ͋ΔɽಛʹɼSWCNTؾి͍͓ͯʹܥಋͱ

ಋͱͷ૬ؔຆͲཧղ͞Ε͍ͯͳ͍ɽ͜ͷʹऔΓΉҝɼߴ७ʹਫ਼Λͨͬߦಋମܕ

SWCNTͷόοΩʔϖʔύʔࢼྉΛ࡞͠ɼͦͷిؾಋͱಋͱͷؔΛ໌Β͔ʹ͢ΔڀݚΛ

ਐΊͨɽԹґଘੑԽֶυʔϐϯάͷ࣮ݧΛ͍ߦɼిؾಋ͕ೋܻมಈͨ͠߹ʹ͓͍ͯɼ

ಋ͕ຆͲมԽ͠ͳ͍͜ͱΛಥ͖ࢭΊ͓ͯΓɼͦΕωοτϫʔΫܥʹ͓͚ΔಋϑΥϊϯͷد

༩͕ࢧతͰ͋Δ͜ͱΛࣔ͢༧උσʔλΛ໌Β͔ʹͨ͠ɽ
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2) ݩ࣍φϊ࣭ܥʹ͓͚Δిࢠੑͱͦͷ੍ޚ

φϊνϡʔϒͷిੑͷ੍ޚ ୯ΧʔϘϯφϊνϡʔϒ (SWCNT)ͷిੑ͜Ε·Ͱଟ͘ݚ

ߏബບͱͳͬͨʹߋ͕ɼSWCNT͕ଋͱͳΓɼߏࢠిݩ࣍ͳ͞Ε͍ͯΔ͕ɼ̍ຊʹΈΒΕΔ͕̍ڀ

ΕΔͷ͔ະղ໌ͳ՝Ͱ͋ͬͨɽ2019ɼ७ݱ͍͓ͯʹ 99%Ҏ্ͷߴ७୯ҰΧΠϥϦςΟ

ಋମͷ (6,5)SWCNT͓Αͼۚଐܕ SWCNTͷΩϟϦΞೖྔΛܥ౷తʹมԽͤ͞ɼͦ͜Ͱͷθʔϕο

Ϋͱిؾಋͱͷ૬ؔΛղ͖໌͔͠ɼۚଐܕ SWCNTʹݟΒΕΔ̍ੑݩ࣍༝དྷͷৼΔ͍Λղ͖

໌͔ͨ͠ɽಋମܕ SWCNTʹ͓͍ͯɼೖΩϟϦΞྔͷ૿େͱͱʹɼిؾಋ૿Ճ͠ɼͦΕ

ͱڞʹθʔϕοΫݮগͨ͠ɽ͜ΕɼҰൠతͳۚଐࡐྉܥͰΈΒΕΔిಛੑͷτϨʔυΦϑͷ

ܕͷͰ͋Δɽ͔͠͠ɼۚଐͨͬैʹؔ SWCNTʹ͓͍ͯɼΩϟϦΞೖྔͷ૿Ճͱͱʹɼిؾ

ಋͷ૿େͱɼθʔϕοΫͷ૿େ͕ಉ͜ىʹ࣌ΔτϨʔυΦϑͷഁΕ͕͋Δ͜ͱΛݟग़ͨ͠ɽ͜

ͷഎܠΛཧతʹղੳ͠ɼҰߏࢠిݩ࣍༝དྷͷͷͰ͋Δ͜ͱΛ໌Β͔ʹͨ͠ɽ

ޚ੍φϊνϡʔϒͷੑ SWCNTബບͷੑ࣭ɼߏ͢Δφϊνϡʔϒͷ߹ߏʹେ͖͘Өڹ

Λड͚ΔɽҰํʹ SWCNT͕ྻͨ͠େ໘ੵബບͷग़ɼSWCNTബບͷੑΛղ͖໌্͔͢Ͱॏ

ཁͳ՝Ͱ͋Δɽಉബບ࡞Λɼ͏ߦ͘ྑੑݱ࠶ҝɼ࡞ٕज़ͷվྑΛ͍ߦɼάϧʔϒΛബບ࡞ʹඞ

ཁͱͳΔϝϯϒϨϯϑΟϧλʔ্ʹਓతʹܗ͢Δ͜ͱʹΑΓɼݱ࠶Α͘େ໘ੵྻബບΛ࡞͢Δ

͜ͱʹޭͨ͠ɽ·ͨɼྻͨۚ͠ଐܕɾಋମܕ SWCNTബບͷిಛੑͷΩϟϦΞೖґଘੑΛ໌

Β͔ʹ͠ɼಋମܕͰ࣠ʹਨํͱฏํߦͰಋ͕ߏػҟͳ͍ͬͯΔՄੑ͕͋Δ༧උ݁ՌΛಘ

ΒΕͨɽࡏݱɼͦͷੑݱ࠶ͷূݕΛਐΊ͍ͯΔɽ

Ұݩ࣍ભҠۚଐΧϧίήφΠυφϊνϡʔϒͷੑ੍ޚ ભҠۚଐΧϧίήφΠυφϊνϡʔϒʢTMDC-

NTʣɼΧΠϥϧߏʹ༝དྷͯ͠ɼඇैདྷܕಋόϧΫޫిޮՌͱ͍ͬͨ৽ͨͳੑ͕ใ͞ࠂΕɼݱ

Ε͍ͯΔ͕ɼͦͷ͞ࠂΒͦͷ߹ख๏ͷޭใ͔͘ݹͳ͞Ε͍ͯΔɽTMDC-NTɼ͕ڀݚʹൃ׆ࡏ

ੑຆͲ໌Β͔ʹ͞Ε͍ͯͳ͍ɽߏͱੑͱͷؔΛܥ౷తʹٞͨ͠ྫڀݚօແͷঢ়گͰ͋Δɽ

ͦͷഎܠɼܘͷখ͘͞ߏ͕ۉҰͳTMDC-NTͷ߹ख๏ཱ͕֬͞Ε͍ͯͳ͍͜ͱ͕͛ڍΒΕΔɽ

2019ಉΛղܾ͢Δҝɼ৽ͨͳ߹๏ʹணख͠ɼൺֱతܘͷখ͞ͳʢ 20nmʣͷWS2-NT

ͷ߹๏ʹޭ͠ɼͦͷ྆ੑۃಈ࡞Λ໌Β͔ʹͨ͠ɽ

ਤ 1: ৽ن։ൃͨ͠ TDTR ଌఆʹΑΔബບಋͷ࣮ݧ
ஔਤ

ਤ 2: ۚଐܕ SWCNT ͷిಛੑͷτϨʔυΦϑͷഁΕɽ
"1ߴ७ (6,5)ɼ"4ͱ "5ߴ७ۚଐͷϥϯμϜɼ
,ྉΛࣔ͢ɽ"2ࢼ 3 (6,5)ͱۚଐͷ ͼٴ9:1 1:1ͷ߹ۚࢼྉ
Ͱ͋Δɽ
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φϊੑࣨڀݚ

1. ಈͷ֓ཁ׆ڀݚ

,࣭ࢠݪ ΧʔϘϯφϊνϡʔϒʢCNTʣ, θΦϥΠτ, ϑϥʔϨϯͳͲͷφϊϝʔτϧαΠζͷߏ

Λ༗͢Δ࣭ܥͰ, όϧΫ࣭ͰݟΒΕͳ͍ڵຯਂ͍ੑ࣭͕ݱΕΔ.ຊάϧʔϓͰ, ͜ͷΑ͏ͳ

φϊߏ࣭ܥʹ͓͍ͯ, ৽نੑͷ୳ࡧͱͦͷൃߏػݱʹ͍ͭͯ, ͷछʑͷݧΛؚΉੑ࣮ݧ࣮ػࢉܭ

ख๏Λ༻͍͍ͯͯ͠ڀݚΔ. 2019ͷओͳڀݚɾڭҭ׆ಈͷ֓ཁҎԼͷͱ͓ΓͰ͋Δ.

1) ͷ݁থͱੑղ໌ߏϔςϩࢠݪ͓Αͼࢠݪ

σόࢠޫɾిݱͱͯ͠ɼಛҟͳੑͷൃߏݩ࣍ೋޱɼैདྷʹͳ͍ਓߏ࣭ͷϔςϩࢠݪ

ΠεԠ༻͕ظ͞Ε͍ͯΔɽΘΕΘΕ, Խֶؾ૬Λར༻͠, ೋེԽϞϦϒσϯೋེԽλϯάες

ϯͳͲͷભҠۚଐμΠΧϧίήφΠυ (TMDC)ͷࢠݪΛ߹͠ɼͦͷޫɾిࢠੑʹ͍ͭͯڀݚΛਐ

Ί͍ͯΔɽ2019, Խֶؾ૬ͤͨ͞ೋེԽϞϦϒσϯ͓Αͼͦͷϔςϩߏͷޫֶಛੑͷղ໌

ʢখౡम࢜จʣɼಋମࢠݪͦͷ໘ϔςϩߏʹ͓͚Δޫిྲྀʢਗ਼ਫम࢜จʣ , ࠞথಋମݪ

ɾ҆౻ʣɼࡾʣɼೋηϨϯԽχΦϒଟ݁থബບͷ߹ͱಋʢڀݚۀͱൃޫಛੑʢ౻ଔ࡞ͷࢠ

ಋମϔςϩߏͷ߹ք໘ͷిքൃޫʢాʣͳͲʹ͍ͭͯڀݚΛਐΊ͖ͯͨɽޙࠓ, ଟ༷ͳɾߏ

Λͭ࣋TMDCͦͷϔςϩߏͷ߹๏ͷ։ൃΛਐΊ, ͦͷిؾಋྭޫࢠىੑͳͲͷੑղ໌

Λ௨͡ɼޫɾిࢠσόΠεԠ༻ͷల։ݟਾ͑ͨڀݚΛਐΊ͍ͯ͘ɽ

2) ৽ࡉࢠݪنઢɾφϊϫΠϠʔͷ߹ͱੑղ໌

,ͭ࣋Λܘఔͷࢠݪ̏ ભҠۚଐϞϊΧϧίήφΠυφϊϫΠϠʔ, ͦͷҰߏݩ࣍ʹ༝དྷ͢Δి

,ঢ়ଶޫֶԠ͕ΛूΊ͍ͯΔɽ͔͠͠ͳ͕Βࢠ ͜Ε·ͰͷڀݚͰ, φϊϫΠϠʔͷ߹๏ݶ

ΒΕ͓ͯΓ, ͦͷޫֶԠిࢠঢ়ଶͷڀݚ΄ͱΜͲͳ͞Ε͍ͯͳ͍ɽࠓ, ΧʔϘϯφϊνϡʔ

ϒΛςϯϓϨʔτͱͨ͠φϊϫΠϠʔͷଟྔ߹ʹޭ͠, ͦͷߏɾޫతੑ࣭ʹؔ͢ΔڀݚΛਐΊ

ͨɽޙࠓ, ༷ʑͳφϊϫΠϠʔͷిࢠঢ়ଶʹؔ͢ΔڀݚΛਐΊ͍ͯ͘༧ఆͰ͋Δɽ

3) ୯ΧʔϘϯφϊνϡʔϒɾࢠݪ࣭ͷిੑ

୯ΧʔϘϯφϊνϡʔϒʢSWCNTʣϑΟϧϜ࣮༻ిࡐྉʹඖఢ͢Δେ͖ͳθʔϕοΫʢൃ

ੜྗిىͱࢼྉ྆ͷԹࠩͷൺʣͱύϫʔϑΝΫλʔΛ༗͢Δɽ͔͠͠ͳ͕Βɼແੑݩ࣍ࢦ ZT

ʹ͍ͭͯɼಋͷਖ਼֬ͳධՁ͕͍͜͠ͱͳͲ͔Β৴པͰ͖Δ͕ಘΒΕ͍ͯͳ͍͕ɼ࣮༻Ϩ

ϕϧͷ 1ΑΓ͍ͩͿখ͍͞ͱ͑ߟΒΕ͍ͯΔɽຊܧଓͯ͠ SWCNTϑΟϧϜͷిੑͷ্Λ

ͯ͠ࢦɼόϧΫͷ SWCNTϑΟϧϜͷ֊ߏʹ༝དྷͨ͠ిੑ੍ޚͷՄੑʹ͍ͭͯͨ͠ڀݚɽ

ཧࢉܭʹΑΔϑΟϧϜΛߏ͢Δ SWCNTόϯυϧͷθʔϕοΫͷղੳΛ͍ߦɼSWCNTϑΟϧ

ϜͷόϧΫͷθʔϕοΫ͕ిࢠঢ়ଶ͕ҟͳΔෳछྨͷ SWCNTͷฒྻϞσϧʹΑΓΑ͘ཧղͰ͖

Δ͕إΘ͔ͬͨɽҰํɼSWCNTϑΟϧϜͷిؾಋ SWCNTʕSWCNTίϯλΫτʹΑΓۃΊͯ

͕ಘࢦ੍͞Ε͍ͯΔ͜ͱ͕Θ͔ͬͨɽ͜ͷ͜ͱ͔ΒɼSWCNTϑΟϧϜͷిੑΛվળ͢Δ͘ڧ

ΒΕͨʢྛത࢜จʣɽ

͞ΒʹɼSWCNTϑΟϧϜͷ SWCNTʕSWCNTίϯλΫτͷθʔϕοΫʹ༩͑ΔޮՌΛ໌Β

͔ʹ͢ΔͨΊʹɼθʔϕοΫͷࢼྉґଘੑΛଌఆ͢ΔθʔϕοΫଌఆ๏Λ։ൃͨ͠ɽຊํ๏

ʹΑΓɼSWCNTϑΟϧϜͷࢼྉ͕ेЖmҎԼ·ͰθʔϕοΫ͕΄΅ҰఆͰ͋Δ͜ͱ͕Θ͔

ΓɼSWCNTʕSWCNTίϯλΫτ͕ϑΟϧϜͷθʔϕοΫʹݦஶʹӨ͠ڹͳ͍͜ͱ͕࣮ݧతʹ֬

ೝ͞Εͨʢߴम࢜จʣɽ
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4) ͷਫۭؒݶ੍

ਫ͋ΒΏΔͱ͜Ζʹଘ͢ࡏΔɽ֪ɼੜମ෦େؾதɼӉۭؒʹ͑͞ଘ͢ࡏΔɽਫ͝

͋͘Γ;Ε࣭ͨͰ͋Δɽ͔ͦ͠͠ͷੑͷຊ࣭ະͩॆʹ໌Β͔ʹ͞Ε͍ͯΔͱ͍͑ͳ͍ɽόϧ

Ϋͷӷମͷਫʹ 2छྨ͋Δͱ͑ߟΒΕ͍ͯΔɽີߴਫͱີਫͰ͋Δɽ͜ͷ 2छྨͷਫʹؔΘΔ

ୈ 2ྟքԾઆ͕ఏҊ͞Εɼ4 ˆͰີ͕࠷େʹͳΔͳͲͷਫͷҟৗͷݯىʹ͍ͭͯٞ͞Ε͍ͯΔɽ

͜ͷΑ͏ͳਫɼඍࡉͳۭؒ͋Δ͍زԿֶతʹ͘ڧଋറ͞Εͨ݅Լʹ͓͍ͯଘ͠ࡏɼࣗવքʹ

͓͚Δ༷ʑͳݱʹ͓͍ͯࢧతͳׂΛ୲͍ͬͯΔɽ·ͨඍۭؒࡉͷਫͷཧղɼϓϩτϯಋମ

৽نບͳͲͷ։ൃʹ͓͍ͯॏཁͰ͋Δɽ

ຊɼSWCNTͷਫͷ༌ૹಛੑʹؔ͢ΔɼࢠಈྗֶࢉܭʹΑΔڀݚΛͨͬߦɽ·ͨɼຊڀݚά

ϧʔϓ͕ఏҊ͍ͯ͠ΔἷฏԽ SWCNT෦ͰͷΞΠεφϊϦϘϯͷܗΛ࣮ূ͢ΔͨΊͷѹྗҹՃ࣮ݧ

Λͨͬߦʢখɾ٬ʣɽ

5) SWCNTͷྗֶಛੑ

SWCNTʹ࣠ʹਨํ͔ΒྗΛՃ͑ͨ߹ͷྗֶಛੑʹؔ͢ΔࢠಈྗֶࢉܭΛͨͬߦɽਨํ

͔ΒྗΛՃ͑Δͱɼ͋ΔྟքྗʹΑΓ SWCNTม͢ܗΔ͕ɼ௨ৗͷ࣭ͱҟͳΓɼ઼ੑม͢ܗΔ͜

ͱͳ͘ɼྗΛൈ͘ͱݩʹΔόοΫϦϯάݱ͕͞؍Εͨɽ·ͨɼਫΛแͨ͠ͱ͖ɼόοΫϦϯά

Λྟ͢͜ىքྗ্͕ঢ͢Δ͕֬ೝ͞Εͨʢதࢁɾ٬ʣɽ

6) ѹྗԼESRஔ։ൃͱ β’-(BEDT-TTF)2ICl2ͷిࢠঢ়ଶ

༗ిػՙҠಈࡨମɼѹྗʹΑͬͯిؒࢠͷ૬࡞ޓ༻ͷ͞ڧΛมௐ͢Δ͜ͱʹΑΓ༷ʑͳੑΛࣔ

͢ɽຊڀݚͰɼిࢠঢ়ଶͷѹྗґଘੑΛѹྗԼ ESRΛ༻͍࣓ͯੑͷ໘͔ΒௐΔͨΊʹ, ѹԼʢ3ߴ

ʙ 10 GPaʣଌఆ༻ͷΩϡʔϏοΫΞϯϏϧηϧΛར༻ͨ͠ ESRஔ։ൃΛਐΊ͖ͯͨɽՃѹ࣌ɼྫྷ

ͷ࣌٫ ESRγάφϧͷϕʔεϥΠϯͷΈΛͳͨ͘͢ΊʹɼߴपίΠϧɼՃѹ෦ɼѹྗୡ෦ɼ

ஔશମΛಋઢͰଓ͠άϥϯυଆΛಉిҐʹ͢Δ͜ͱ͕ॏཁͰ͋Δɽ͜ͷʹҙΛ͠, ৗѹ͔Β

80 tonʢ 8 GPaʣ, ৗԹ͔ΒӷମૉԹͷൣғͰ, ϕʔεϥΠϯͷΈͷͳ͍৴߸͕ಘΒΕ͍ͯͨ

͕ɼಛʹߴपίΠϧͷάϥϯυଆͷଓ͕࠷ॏཁͱಛఆ͞Εͨ. ͜ͷଓΛվળ͢Δ͜ͱʹΑΓɼ

ৗѹͰ, ӷମϔϦϜԹͷԹ·ͰղੳՄͳ৴߸ΛಘΔ͜ͱ͕Ͱ͖ͨ. ྉͱͯ͠औΓ্͍͛ͯΔࢼ

β’-(BEDT-TTF)2ICl2 , ৗѹͰͷઈԑମঢ়ଶ͔ΒՃѹʹΑΓۚଐঢ়ଶมԽ͍͖ͯ͠, 8.2 GPaҎ্ͷ

ѹྗԼͰ༗ػಋମͱ͍ͯ͠ߴసҠԹ 14.2 KͰಋసҠΛࣔ͢ɽ͜ͷࢼྉʹ͍ͭͯಘΒΕͨ৴߸

ͷઢ෯໘ੵͷղੳ͔Βɼৗѹٴͼ 1 GPaͰͷੑ࣓ڧసҠԹʢωʔϧԹʣΛٻΊͨͱ͜Ζ, ಘΒ

Ε͍ͯͨͱໃ६͠ͳ͍ͷͰ͋ͬͨɽ͞ΒʹߴѹͰͷଌఆΛ͍ߦɼಋมԽ͍ͯ͘͠ిࢠঢ়ଶΛ

ௐΔ༧ఆͰ͋Δʢᬑଔڀݚۀ, ,େۄ࡛ ,ݚ૯࢈ ઍ༿େͱͷڞಉڀݚʣɽ

7) ɼͦͷଞڀݚઃʹΑΔࢪ༺ಉརڞ֎ֶ

ઢঢ়ͷભҠۚଐΧࡉɽ՝໊ʢ՝൪߸ʣɿͨͬߦΛڀݚ༺ಉརڞ͍͓ͯʹॴNPFڀݚ߹ज़૯ٕۀ࢈

ϧίήφΠυͷిؾಋಛੑͷධՁʢ19008709ɼද தʣ

KEK์ࣹޫࢪઃʹ͓͍ͯڞಉར༻ڀݚΛͨͬߦɽ՝໊ʢ՝൪߸ʣɿΜͩΧʔϘϯφϊνϡʔϒ

ʹแ͞Εͨਫͷߏʢ2018G572ɼද ٬ʣ
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terization of One-Dimensional Van der Waals Wires Inside Carbon Nanotubes

ձٞࡍࠃ

˔ CSW2019, Nara, Japan, May 19-23, 2019

T. Inoue, T. Saito, K. Takei T. Arie, Y. Miyata, S. Akita: Persistent resonance frequency shift of

MoS2 mechanical resonator by laser irradiation

˔ Silicon Nanoelectronics Workshop 2019, Kyoto, Japan, Jun. 9-10, 2019

W. H. Chang, N. Okada, H. Asai, K. Fukuda, M. Okada, T. Endo, Y. Miyata, T. Irisawa: Comparative

study of high-k dielectric on MoS2 deposited by plasma enhanced ALD

˔ 16th International Conference on Nanosciences and Nanotechnologies 2019, Tessaloniki, Greece,

July 2-5, 2019

Y. Nakanishi, M. Aizaki, M. Nagata, N. Kanda, Z. Liu, K. Suenaga, H. Shinohara: Isolation of

Single-Wired Transition Metal Monochalcogenides by Carbon Nanotubes

˔ SSDM2019, Nagoya, Japan, Sep. 2-5, 2019

T. Irisawa, N. Okada, W. H. Chang, M. Okada, T. Mori, T. Endo, Y. Miyata: High On/Off Ratio

Tunnel Transistor Formed by CVD-grown Bilayer WSe2/MoSe2 van der Waals Heterostructures

J. Pu, H. Matsuoka, Y. Kobayashi, Y. Miyata, T. Takenobu: Room-Temperature Valley-Polarized

Light-Emitting Devices via Strained Monolayer Semiconductors

˔ Graphene Week 2019, Helsinki, Finland, Sep. 23-27, 2019

Y.Miyata, Y.Kobayashi, S. Yoshida, M.Maruyama, H.Mogi: Continuous Heteroepitaxy of Two-Dimensional

Heterostructures Based on Layered Chalcogenides

N. Wada, J. Pu, W. Zhang, H. Matsuoka, K. Matsuda, Y. Nakanishi, Y. Maniwa, Y. Miyauchi, T.

Takenobu, Y. Miyata: Interface electroluminescence from WS2/WSe2 in-plane heterostructures

K. Kojima, H. E. Lim, Z. Liu, W. Zhang, T. Saito, Y. Nakanishi, T. Endo, Y. Kobayashi, K. Watanabe,

T. Taniguchi, K. Matsuda, Y. Maniwa, Y. Miyauchi, Y. Miyata: Restoring intrinsic optical properties

of CVD-grown MoS2 monolayers and their heterostructures

H. E. Lim, T. Irisawa, N. Okada, T. Endo, Y. Nakanishi, Y. Maniwa, Y. Miyata: Interface Growth of

Molybdenum Disulfide
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C. Ando, Y. Nakanishi, J. Pu, T. Takenobu, Y. Miyata: Simple Preparation of Superconducting NbSe2

Films by Selenization

˔ RPGR2019, Matsue, Japan, Oct. 6-10, 2019

J. Pu, H. Matsuoka, Y. Kobayashi, Y. Miyata, T. Takenobu: Room-Temperature Valley-Polarized

Light-Emitting Devices via Strained Monolayer Semiconductors

H. G. Ji, P. S.-Fernandez, D. Yoshimura, M. Maruyama, Y. Miyata, S. Okada, H. Ago: Chemically

tuned p- and n-type WSe2 monolayers with higher carrier mobility for advanced electronics

M. Shimasaki, N. Wada, Y. Miyata, K. Shinokita, T. Nishihara, K. Matsuda, Y. Miyauchi: Exciton

dynamics in a monolayer WS2-WSe2 lateral heterostructure with wide alloy region

N. Wada, J. Pu, W. Zhang, H. Matsuoka, K. Matsuda, Y. Nakanishi, Y. Maniwa, Y. Miyauchi, T.

Takenobu, Y. Miyata: Interface electroluminescence from WS2/WSe2 in-plane heterostructures

K. Kojima, H. E. Lim, Z. Liu, W. Zhang, T. Saito, Y. Nakanishi, T. Endo, Y. Kobayashi, K. Watanabe,

T. Taniguchi, K. Matsuda, Y. Maniwa, Y. Miyauchi, Y. Miyata: Restoring intrinsic optical properties

of CVD-grown MoS2 monolayers and their heterostructures

H. E. Lim, T. Irisawa, N. Okada, T. Endo, Y. Nakanishi, Y. Maniwa, Y. Miyata: Monolayer MoS2

Growth at Metal-Insulator Interface

C. Ando, Y. Nakanishi, J. Pu, T. Takenobu, Y. Miyata: Simple Preparation of Superconducting NbSe2

Films by Selenization

Y. Kobayashi, S. Yoshida, M. Maruyama, H. Mogi, K. Murase, Y. Maniwa, O. Takeuchi, S. Okada,

H. Shigekawa, Y. Miyata: Continuous Heteroepitaxy of Two-Dimensional Heterostructures Based on

Layered Chalcogenides

Y. Yomogida, Y. Miyata, K. Yanagi: Synthesis and sorting of inorganic nanotubes

H. Mogi, Z.-H. Wang, T. Bamba, Y. Takaguchi, T. Endo, S. Yoshida, A. Taninaka, H. Oigawa, Y.

Miyata, O. Takeuchi, H. Shigekawa: Photoresponse of WSe2/MoSe2 in-plane heterostructure probed

by a laser-combined multiprobe spectroscopy

Y. Nakanishi, M. Aizaki, M. Nagata, N. Kanda, Z. Liu, K. Suenaga, H. Shinohara: From 2D to 1D:

Atomically Precise Bottom-Up Fabrication of 1D Transition Metal Chalcogenides

N. Kanda, Y. Nakanishi, D. Liu, Z. Liu, K. Suenaga, D. Tomanek, H. Shinohara: Growth and Char-

acterization of One-Dimensional Transition Metal Monochalcogenides Inside Carbon Nanotubes

˔ 13th Pacific Rim Conference of Ceramic Societies(PACRIM13), Okinawa, Japan, Oct.27-Nov.1,

2019

Y. Miyata: Growth and characterization of two-dimensional heterostructures based on layered chalco-

genides

˔ MNC2019, Hiroshima, Japan, Oct.28-31, 2019
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Y. Yomogida, Y. Miyata, K. Yanagi: Synthesis of relatively small diameter inorganic nanotubes by

sulfurization of solution-synthesized nanowire precursors and their transistor properties

L. Nurdiwijayanto, T. Taniguchi, S. Li, Y. Miyata, K. Tsukagoshi, Y. Ebina, M. Osada, T. Sasaki:

Two-Dimensional van-der Waals/Electrostatic Heterostructures: Intriguing Electrical and Optical Fea-

tures from Their Chemical Coupling

˔ The 4th Graphene Flagship EU-Japan Workshop on Graphene and related 2D materials, Pisa,

Italy, Nov.18-20, 2019

Y. Miyata: Growth and device applications of transition-metal-dicharcogenide in-plane heterostruc-

tures

˔ 2019 MRS Fall Meeting and Exhibit, Massachusetts, USA, Dec. 1-6, 2019

M. Shimasaki, N. Wada, Z. Liu, K. Kojima, Y. Miyata, K. Shinokita, T. Nishihara, K. Matsuda, Y.

Miyauchi: Directional Exciton Transport in a Monolayer WS2-WSe2 Lateral Heterostructure with a

Wide Alloy Region

˔ 27th International Colloquium on Scanning Probe Microscopy, Shizuoka, Japan, Dec. 5-7, 2019

H. Mogi, Z. Wang, T. Bamba, Y. Takaguchi, T. Endo, S. Yoshida, A. Taninaka, H. Oigawa, Y. Miyata,

O. Takeuchi, H. Shigekawa: Ultimate High Conductivity probed by Multiprobe Scanning Tunneling

Potentiometry on a High-Quality Graphite Thin Film

˔ MRM2019, Yokohama, Japan, Dec. 10-14, 2019

Jiang Pu, Hirofumi Matsuoka, Yu Kobayashi, Yasumitsu Miyata, Taishi Takenobu: Room-Temperature

Valley-Polarized Light-Emitting Devices via Strained Monolayer Semiconductors

˔ 1/2DM International Conference 2020, Tokyo, Japan, Jan. 28, 2020

Y. Miyata: Growth and characterization of in-plane heterostructures based on layered chalcogenides
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ฤूهޙ

ɹຊ࣍ใࠂྩ࠷ॳͷͷͰ͋Δͱಉ࣌ʹɼटେ͔Βཱେʹ໊শ͕มΘͬͨͨΊɼटେͱ

͍͏໊લͰͷޙ࠷ͷ (໊শ͕Δ͜ͱ͕ͳ͚Ε)࣍ใࠂͱͳͬͨɽ͞Βʹ 2019͔ΒྲྀߦΓ࢝Ί

ͨίϩφΟϧε͕ҖΛৼΔ͍͡Ίͯɼࣄٸۓଶએ͕ݴग़ΔͳͲ৭ʑͳ͜ͱ͕ͨͨͱ͜ىΓɼ

,ͱͳΓࢭʑʹத࣍һɾ৬һɾֶੜରॲʹΘΕ͍ͯΔɽ֤छͷय़ͷֶձڭ ɾࠃͰՆ·Ͱͷ࣌ݱ

ͱͳ͍ͬͯΔɽΦϦϯϐοΫདྷͰ͖Δ͔ٞΛଓ͚͓ͯΓɼ·͞ʹඇظΔ͍Ԇ͋ࢭձ͕ٞதࡍࠃ

ৗࣄଶͰ͋Γͳ͓͔ͭظઓͱ͍͏༷૬Λఄ͍ͯ͠ΔɽͦΜͳதɼ৽ͷΨΠμϯε֤छͷઆ໌ձ

࣍ʑʹ zoom ͳͲͷ Web ։࠵ʹΓସΓɼतۀͷΦϯϥΠϯԽ͜ͷػձʹҰؾʹਐΜͰ͍ΔΑ͏

·ͨ·ͨࢲΘΕΔɽࢥʹ zoom ΞΧϯτΛݸਓతʹ͍ͨͨͯͬ࣋Ίɼઆ໌ձʹ͓͍ͯձٞͷ։࠵

ͱ४උʹͯͤ͝͞ྗڠ͍ͨɽ͋ΒͨΊ͔ͯͬͨͷ͜͏ͨ͠ձٞͷҰͭҰͭʹଟ͘ͷڭһɾ৬һͷ

ํʑͷྗ͕͕Ε͍ͯΔ͜ͱͰ͋Γɼಉ࣌ʹ͜Ε·Ͱަྲྀͷͳ͔ͬͨଞֶՊͷઌੜํͱ͓Ͱ͖ͨ͜ͱ

ඇৗʹྑ͍ݧܦͱͳͬͨɽͨΓલͷ͜ͱ͕ͨΓલͰͳ͘ͳΔ͜͏ͨ͠ৗͰɼ;ͱͨ͠ਓͷ͋

Γ͕ͨΈ͕ʹ͠ΈΔͱ͍͏͕ɼͦ͏ͨ͜͠ͱͰ͔͋ͬͨͱ͏ࢥɽ࣌ʑࠁʑมԽ͢ΔڥʹରԠ͢

Δ͜ͱɼ͋Δछɼੜͱͯ͠ͷඞਢ߲ࣄͰ͋Γɼڀݚɾڭҭʹ͓͍ͯಉ༷ͱ͕͏ࢥɼॊೈʹྗΛ߹

Θͤͯରॲ͢Δ͜ͱͷେ͞ࣄΛվΊ͍ͯͯ͡ײΔʑͰ͋Δɽ͜͏ͨ͠ঢ়گΛҰͭҰͭΓӽ͑ͯΏ͔

ͳ͍͚ͯ͘ͳ͍ͱ͡ײ͘ڧΔɽ

෭༞Ұߐ) (ه

2019 ࣍ใࠂฤूҕһ
҆ాमʢ2019ཧֶࣨڭओʣ
෭༞Ұߐ
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