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ஶ໊͕ࣔ͞Ε͍ͯΔɽ)
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ૉཻࢠཧ࿦ࣨڀݚ

1. ಈͷ֓ཁ׆ڀݚ

1) ௿ΤωϧΪʔ௕جઢ࣮ݧʹ͓͚Δඇඪ४૬࡞ޓ༻ͷ͋Δ৔߹ͷύϥϝʔλʔॖୀ (҆ా)

͜Ε·ͰͷχϡʔτϦϊৼಈʹؔ͢Δ࣮ݧσʔλ͸ɼඪ४తͳੈࡾ୅ؒࠞ߹ͷ࿮૊ΈͰ΄ͱΜͲઆ໌͞Ε

͍ͯΔ͕ɼඞͣ͠΋ఆྔతʹઆ໌ʹ੒ޭ͍ͯ͠Δͱ͸͑ݴͳ͍σʔλ͕एׯଘ͍ͯ͠ࡏΔɽଠཅχϡʔ

τϦϊ࣮ݧͱΧϜϥϯυ࣮ݧʹΑΔ࣭ྔೋ৐ࠩͷଌఆ஋͕໿ 2σҟͳ͍ͬͯΔ఺͸ͦͷΑ͏ͳݱ৅ͷҰͭ

Ͱ͋Δɽ͜ͷ࣭ྔೋ৐ࠩͷҧ͍͸ɼχϡʔτϦϊ఻೻ʹӨڹΛ༩͑ΔϑϨʔόʔґଘੑͷ͋Δඇඪ४૬

ΛԾఆͨ͠৔߹ͷଠཅχϡʔτϦϊͷ༺࡞ޓΑΓઆ໌͕Ͱ͖Δ͜ͱ͕஌ΒΕ͍ͯΔɽඇඪ४૬ʹ༺࡞ޓ

ղੳͰ͸ɼ࣮࣭తʹ௿ΤωϧΪʔʹ͓͚Δೋੈ୅ͷ໰୊ʹؼணͤͯ͞ߦΘΕΔ͍Δɽ͜ͷͨΊɼՃ଎ث

χϡʔτϦϊʹΑΔ௕جઢ࣮ݧʹରͯ͠ैདྷߦΘΕΔղੳͰ͸̏ྻ̏ߦͷྻߦཁૉͷύϥϝʔλʔ (εαβ ,

αβ = e, µ, τ)͕࢖ΘΕ͓ͯΓɼଠཅχϡʔτϦϊͷղੳʹݱΕΔύϥϝʔλʔ (εD, εN ) ͱ͸ҟͳΔͨΊɼ

௚઀ͷൺֱ͕೉͘͠ͳ͍ͬͯΔ͚ͩͰ͸ͳ͘ɼ༨෼ͳࣗ༝౓ʹର͢Δ࠷దԽ͕ඞཁͱͳ͍ͬͯΔɽ͜ͷ

ͷ͏ͪͰ΋ൺֱత௿ΤωϧΪʔͷ෦ྨݧχϡʔτϦϊ࣮ثͰ͸ɼՃ଎ڀݚ (E !1GeV)ʹଐ͢Δ T2HK

ͱT2HKKΛ૝ఆ͠ɼଠཅχϡʔτϦϊͷղੳͱಉ༷ͷۙࣅͰɼඇඪ४૬࡞ޓ༻ͷແݩ࣍ύϥϝʔλʔ

͕খ͍͞ͱ͍͏Ծఆͷ΋ͱʹɼχϡʔτϦϊৼಈͷ֬཰ΛٻΊͨɽͦͷ݁Ռɼ(εD, εN )ͷଞʹ༨෼ͳύ

ϥϝʔλʔ̍ݸΛ૿΍͚ͩ͢Ͱɼৼಈ֬཰Λද͢͜ͱ͕ग़དྷΔ͜ͱ͕Θ͔ͬͨɽ͞Βʹɼجઢ௕ͷҟͳ

ΔT2HKͱT2HKKͷ̎ͭͷ࣮ݧΛ૊Έ߹ΘͤΔ͜ͱʹΑΓɼ࣮ݧతे͕ࠩޡ෼খ͍͞৔߹ʹ͸ɼ࣭ྔ

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

ͷύϥϝʔλʔ͕খ͍͞ͱ͍͏Ծఆͷ΋ͱʹɼղੳ༺࡞ޓཧతʹܾఆͰ͖Δ͜ͱΛɼඇඪ४૬ݪΛݸ̏

తʹࣔͨ͠ɽT2HKK࣮ݧ͸ɼ௿ΤωϧΪʔͰجઢ௕͕ 1000kmҎ্ͷ།ҰͷՃ଎ثχϡʔτϦϊ࣮ݧ

ΒΕΔɽ͛ڍΔղੳͷ؆୯Խ͸ͦͷಛ௕ͷҰͭͱͯؔ͢͠ʹ༺࡞ޓըͰ͋Γɼඇඪ४૬ܭ

2) ΤωϧΪʔχϡʔτϦϊʹ͓͚ΔεςϥΠϧχϡʔτϦϊৼಈߴྀͨ͠ߟऩͷޮՌΛٵ (҆ాɼϫϯ)

ैདྷͷχϡʔτϦϊৼಈͰ͸χϡʔτϦϊͷϑϥοΫε͕ݮগ͠ͳ͍ͱ͍͏Ծఆͷ΋ͱʹٞ࿦͞Ε͍ͯ

ΔɽҰํɼؔۙ࠷৺͕ͨ࣋Ε͍ͯΔߴΤωϧΪʔχϡʔτϦϊͰ͸ɼχϡʔτϦϊʕ֩ࢠͷஅ໘ੵ͕େ

͖͘ͳΔͨΊɼٵऩͷޮՌ͕ແࢹͰ͖ͳ͘ͳΔɽඪ४తͳੈࡾ୅ؒࠞ߹ͷ৔߹ʹ͸ٵऩͷޮՌ͸ࡾछྨ

ͷϑϨʔόʔʹීวతʹಇͨ͘ΊɼҰ༷ͳݮਰͱͳΔ͜ͱ͕Θ͔Δɽ͔͠͠ɼεςϥΠϧχϡʔτϦϊ

͕ଘ͢ࡏΔ৔߹ʹ͸ɼ௨ৗͷχϡʔτϦϊʹ͸ٵऩͷޮՌ͕ಇ͘ҰํɼεςϥΠϧχϡʔτϦϊʹ͸ಇ

͔ͳ͍ͷͰɼඇࣗ໌ͳޮՌ͕ظ଴͞ΕΔɽಛʹ࣭ྔೋ৐͕ࠩ LSND࣮͔ݧΒࣔࠦ͞Ε͍ͯΔ஋͔ͦΕҎ

্ͷ஋ͷྖҬͷ৔߹ʹ͸ɼߴΤωϧΪʔྖҬ (10TeV! E ! 1PeV)Ͱ࣭ྔʹΑΔࠞ߹ޮՌɼχϡʔτϦ

ϊৼಈʹ͓͚Δ͍ΘΏΔ෺࣭ޮՌɼٵऩͷޮՌ͕ͦΕͧΕಉఔ౓ʹޮ͍ͯ͘ΔͨΊɼ࣮࣭࣭ྔೋ৐ࠩɾ

࣮࣭ࠞ߹͕֯ඪ४తͳ΋ͷͱ͸ҟͳΔܗΛͭ࣋ɽεςϥΠϧχϡʔτϦϊ͕ଘ͠ࡏɼͦͷৼಈύϥϝʔ

λʔ͕ҰఆͷྖҬʹଘ͢ࡏΔ৔߹ʹ͸ɼকདྷͷ IceCubeͷΞοϓάϨʔυ౳ͷ௒େݕܕग़ثͰɼ͜ΕΒ

ͷޮՌͷ؍ଌ͕ظ଴Ͱ͖Δɽ

3) ΔήʔδͷࣗൃతഁΕʢ๺ᖒʣ͚͓ʹܕ໛ݭ

ʹۭ࣌ݩ࣍ཧ࿦ͷ̍̌ݭ DpϒϨʔϯͱ͍͏ pۭؒݩ࣍Λ઎ΊΔ෺ମΛಋೖ͢Δͱɼͦͷ্ͷ p + ࣍1

.ήʔδରশੑ͕ಋೖ͞ΕΔʹۭ࣌ݩ DpϒϨʔϯ͕N ຕॏͳ͍ͬͯΔͱήʔδରশੑ܈͸ U(N)ʹͳ

Δ. ΔిऑରশੑͷࣗൃతഁΕͷΑ͏ͳήʔδରশੑͷࣗൃతഁΕ͸ɼ͜ͷN͍͖ͯىͷੈքͰ࣮ݱ ຕ

ͷDp ϒϨʔϯ͕෼཭͢Δ͜ͱʹΑͬͯ͜ىΔ.ྫ͑͹ɼͦΕ͕N1 ͷ·ͱ·ΓͱN2ݸ ʹͷ·ͱ·Γݸ

෼཭͢Δͱ (N1 +N2 = N)ɼήʔδରশੑ͸ U(N1)xU(N2)ʹഁΕΔ. ෼཭ͨ͠ 2૊ͷ DpϒϨʔϯͷ
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཭͕ήʔδରশੑͷࣗൃతഁڑ཭ΛͲ͏΍ͬͯҰఆʹอ͔ͭͱ͍͏͜ͱ͕໰୊ʹͳΔ.ͳͥͳΒɼͦͷڑ

ΕͷΤωϧΪʔεέʔϧʹରԠ͠ɼ࣮ݱͷੈքͰ͸ऑ͍૬࡞ޓ༻ͷྗͷ͞ڧΛܾΊΔ͜ͱʹͳΔ͔ΒͰ

͋Δ. DpϒϨʔϯ͕૬ରతʹ੩͍ͯ͠ࢭΔͱ͖ʹ͸ྗ͸ಇ͔ͳ͍͕ɼ૬ରӡಈΛ͍ͯ͠Δ৔߹ʹ͸௒ର

শੑ͕ഁΕͯྗ͕ಇ͘. ΋ͦ͠ͷྗ͕े෼ʹͯ͘ڧԕ৺ྗͱόϥϯε͢ΔͳΒ͹ɼ2ͭͷDpϒϨʔϯ͸

࿈੕ܥͷΑ͏ʹڑ཭ΛҰఆʹอͪͭͭެసӡಈ͢ΔՄೳੑ͕͋Δ. ͜Ε͸ 2૊ͷ DpϒϨʔϯͷڑ཭Λ

ҰఆʹอͭߏػͰ͋Δ͔΋͠Εͳ͍. ͦ͜Ͱɼಛʹۭ̏ؒݩ࣍Λ઎ΊΔD3ϒϨʔϯͷ৔߹ʹ͍ͭͯ۩ମ

తʹྗͷϙςϯγϟϧΛͨ͠ࢉܭ. ͦͷ݁Ռɼྗ͸ҾྗͰ͋Δ͜ͱ͕Θ͔͕ͬͨɼͦͷେ͖͞͸ 2ͭͷ

D3ϒϨʔϯʹެసӡಈΛͤ͞Δ΄Ͳ͸͘ڧͳ͍͜ͱ͕Θ͔ͬͨ. ͔͠͠ɼ͜Ε͸ͦΕͧΕ̍ຕͷD3ϒ

Ϩʔϯ͕཭Εͯଘ͢ࡏΔ৔߹ʹ͍ͭͯͰɼෳ਺ຕͷॏͳͬͨD3ϒϨʔϯͷ৔߹ʹ͸ɼެసӡಈ͕Մೳ

Ͱ͋ΔՄೳੑ͕͞࢒Ε͍ͯΔ.

͜ͷڀݚ͸ߴΤωϧΪʔՃ଎ߏػڀݚͷүࢯڿ, ਢ޹ࢁ෉͓ࢯΑͼଠాޫࢯͱͷڞಉڀݚͰ͋Δ.

4) ެస͢ΔϒϨʔϯ্ʹ͓͚ΔϩʔϨϯπରশੑͷഁΕʢ๺ᖒʣ

৔߹ɼDpϒϨʔϯ্Ͱ͸ϩʔϨϯπରশੑ͕ഁΕΔͨ͠ݱͷΑ͏ͳଋറঢ়ଶ͕࣮ܥస͢Δ࿈੕ެʹ͍ޓ

͜ͱʹͳΔ. ಛʹɼήʔδରশੑͷࣗൃతഁΕͱؔΘΔώοάεཻݱʹࢠΕΔϩʔϨϯπରশੑͷഁΕ

ʹ͍ͭͯɼଋറঢ়ଶΛ͍ͯͬ࡞Δྗͷੑ࣭ʹΑΒͳ͍༧ݴΛߦͳͬͨ. Βɼެసͷ֯଎౓͔ݧͷ࣮ࡏݱ

͸͓Αͦ 0.1GeV ҎԼʢࣗવ୯ҐܥʣͰͳ͚Ε͹ͳΒͳ͍͜ͱ͕Θ͔ͬͨ.

͜ͷڀݚ͸ߴΤωϧΪʔՃ଎ߏػڀݚͷүࢯڿͱͷڞಉڀݚͰ͋Δ.

5) Ӊ஦എܠ᫔ࣹͷେ͖ͳεέʔϧͷΏΒ͗ͷภۃʢ๺ᖒʣ

Ӊ஦എܠ᫔ࣹͷΏΒ͗ͷภۃɼಛʹେ͖ͳεέʔϧʢখ͞ͳ೾਺ʣͷΏΒ͗ͷ B-mode ͱݺ͹ΕΔภۃ

ʢେεέʔϧ B-mode ภۃʣʹ͍ͭͯͨ͠ڀݚ. େεέʔϧͷԹ౓ΏΒ͗ʹ͸ҟৗ͕͋Γ, ͦΕ͕Πϯϑ

Ϩʔγϣϯͷ࢝·ΓΛ͍ͯݟΔͨΊͰ͋ΔͱղऍͰ͖Δ͜ͱ͕஌ΒΕ͍ͯΔ. ·ͨ, େεέʔϧ B-mode

ภۃ͸Ӊ஦ͷΠϯϑϨʔγϣϯʹΑͬͯੜ੒͞Εͨ࢝ݪςϯιϧΏΒ͗ͷΈΛݯىͱ͢Δ͜ͱ͕஌ΒΕ

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

ͷ؍ଌ૷ஔʹΑΔେεέʔϧ B-mode ภۃͷਫ਼ີଌఆʹΑͬͯ, զʑ͕ΠϯϑϨʔγϣϯͷ࢝·ΓΛݟ

͍ͯΔͱ͍͏ղऍͷ͞ΒͳΔ๣ূΛಘΔ͜ͱ͕Ͱ͖ΔՄೳੑ͕͋Δ͜ͱΛࣔͨ͠. ·ͨɼͦͷͨΊʹ͸

Ӊ஦ͷ࠶ΠΦϯԽͷաఔͷਫ਼ີͳཧղ͕ඞཁͰ͋Δ͜ͱΛɼ۩ମతʹ࠶ΠΦϯԽͷաఔʹ͍ͭͯՄೳੑ

ͷ͋ΔมߋΛࢉࢼͨͬߦΛ͍͔ͭ͘͜͏ߦͱʹΑͬͯࢦఠͨ͠ɽ

͜ͷڀݚ͸, ϐαߴ౳ߍֶൣࢣͷ A.Sagnottiࢯ, ͓Αͼ PLANCK collaborationʹଐ͢Δ A.Gruppuso

ͱࢯ P.Natoli (ڀݚଓܧ೥౓͔Βͷࡢ)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

˔ ೔ຊ෺ཧֶձ 2019೥ळقେձ 2019೥ 9݄ 17೔ – 20೔ (େֶܗࢁ)

үڿɼ๺ᖒܟষɼଠాޫɼਢ޹ࢁ෉ɿEffective potential for revolving D-branes in superstring theory

˔ ೔ຊ෺ཧֶձ ୈ 74ճ೥࣍େձ 2020೥ 3݄ 16೔ – 19೔ (԰େݹ໊)

҆ాमɿχϡʔτϦϊৼಈڀݚͷݱঢ়ͱల๬ (ট଴ߨԋ)

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) ޾஧ڮߴӳ༤ɾۄจ࿠ɾՈਖ਼ଇɾখݪߴ ฤɿӉ஦෺ཧֶϋϯυϒοΫ, ෇࿥D.3

ே૔ॻళ, 2020೥ 02݄ 01೔, ISBN978-4-254-13127-7
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ࣨڀݚΤωϧΪʔཧ࿦ߴ

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 pagesʢࠪࡁ࡯ʣ

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

energy scales, Symmetry 11 (2019) No. 4, 511, 18 pagesʢࠪࡁ࡯ʣ

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

340 (2019), No.1-3, pages 126-130ʢࠪࡁ࡯ʣ

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 pagesʢࠪࡁ࡯ʣ

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 ʢࠪࡁ࡯ʣ

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 ʢࠪࡁ࡯ʣ

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 ʢࠪࡁ࡯ʣ

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 pagesʢࠪࡁ࡯ʣ

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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Ӊ஦ཧ࿦ࣨڀݚ

1. ಈͷ֓ཁ׆ڀݚ

Ӊ஦ཧ࿦ࣨڀݚͰ͸ɼ૬ର࿦͕ؔΘΔΑ͏ͳߴΤωϧΪʔఱମݱ৅ɼۜՏɾۜՏஂͷܗ੒ͱਐԽɼ͓Α

ͼؔ࿈͢ΔӉ஦ϓϥζϚͷૅجత෺ཧաఔΛςʔϚͱͯ͠ɼ༷ʑͳఱମ΍ݱ৅Λର৅ʹཧ࿦తڀݚΛਐ

Ί͍ͯΔɽ2019೥౓ͷߏࣨڀݚ੒͸ελοϑ 2໊ɼେֶӃੜ 4໊Ͱ͋Δɽ

1) ৅ͱఱମͷਐԽݱΤωϧΪʔఱମߴ

ന৭ᛙ੕–ന৭ᛙ੕࿈੕ܥͷਐԽ ന৭ᛙ੕͸ɼଠཅఔ౓ͷ࣭ྔͷ߃੕ͷਐԽͷ͞࢒ʹظ࠷ΕΔɼిࢠͷ

ॖୀѹͰࣗݾॏྗΛ͍ͯ͑ࢧΔఱମͰ͋Δɽന৭ᛙ੕ʹ͸Chandrasekhar࣭ྔͱݺ͹ΕΔݶք࣭ྔ (ଠ

ཅͷ͓Αͦ 1.4ഒ) ͕͋Γɼ͜ΕΛ௒͑Δͱ֩രൃͯ͠ Iaܕ௒৽੕ͱͳΔɽҎલ͸ɼ࿈੕Λ੒͢߃੕͔

Βന৭ᛙ੕΁ͷ࣭ྔ߱ணʹΑͬͯݶք࣭ྔΛ௒͑Δͱ͑ߟΒΕ͍͕ͯͨ (SDϞσϧ)ɼۙ೥ɼന৭ᛙ੕–

ന৭ᛙ੕͔Β੒Δ࿈੕ͷਐԽͷ݁Ռͱͯ͠ Iaܕ௒৽੕͕͖ىΔՄೳੑ͕ݕ౼͞Ε͍ͯΔ (DDϞσϧ)ɽ

͸·ͩे෼ͳཧղ͕ಘΒΕ͍ͯͳ͍ɽ͍ͦͯͭʹऀޙΔ͕ɼ͑ݟʹଌతʹ͸ͲͪΒͷ৔߹΋͋ΔΑ͏؍

͜ͰɼIaܕ௒৽੕ʹࢸΔՄೳੑͷ؍఺͔Βɼന৭ᛙ੕–ന৭ᛙ੕ؒͷ࿈੕ܥ಺ͷ࣭ྔ༌ૹͱ֯ӡಈྔ༌

ૹ͓Αͼܥ֎΁ͷͦΕΒͷ༌ૹ (Βͷଛࣦ͔ܥ) Λௐ΂ɼ࿈੕ܥͷਐԽΛཧ࿦తʹͨ͠ڀݚɽਐԽʹӨڹ

͢Δ෺ཧաఔͱͯ͠ɼॏྗ೾์ग़ɼைࣚྗɼ߱ணԁ൫ͷܗ੒ɼࣗసɼͳͲΛྀͨ͠ߟɽܥ಺Ͱͷ༌ૹ͸ɼ

͍ܰํͷന৭ᛙ੕͕ RocheϩʔϒΛຬͨ͢͜ͱʹΑͬͯ͜ىΓɼLagrange఺Λ௨ͬͯॏ͍ํͷന৭ᛙ

੕ʹ߱ண͢Δɽ͕ͨͬͯ͠ɼਐԽ͸جຊతʹന৭ᛙ੕ͷ࣭ྔൺͰهड़͞ΕΔͷͰɼ2ͭͷന৭ᛙ੕ͷ࣭

ྔΛ࣠ʹऔͬͨμΠΞάϥϜͰɼ༌ૹͷ҆ఆɾෆ҆ఆྖҬΛௐ΂ͨɽͦͷ݁Ռɼ֯ӡಈྔͷ༌ૹʹҰ෦

ͷաఔΛྀ͍ͯ͠ߟͳ͍ઌڀݚߦʹൺ΂ɼ҆ఆͳന৭ᛙ੕ͷ࣭ྔͷ૊Έ߹ΘͤͷྖҬ͕͕޿Δ͜ͱ͕෼

͔ͬͨɽ·ͨɼIaܕ௒৽੕ʹࢸΔ৚݅΋ௐ΂ɼ୯७ʹ߹ମ͢Ε͹Chandrasekhar࣭ྔΛ௒͑Δ࿈੕ܥͰ

΋ɼEddingtonݶքΛ௒࣭͑ͨྔ߱ண͕ͳ͍৔߹͸ Iaܕ௒৽੕ʹࢸΔͱ͸ݶΒͣɼগͳ͘ͱ΋ 1ͭ͸ଠ

ཅͷ 1.2ഒఔ౓ͷॏ͍ന৭ᛙ੕͕ඞཁͰ͋Δ͜ͱ͕෼͔ͬͨɽ

ۜՏத৺ͷ௒ڊେϒϥοΫϗʔϧͷ׆ಈͱۜՏͷਐԽ ଟ͘ͷۜՏʹ͓͍ͯͦͷத৺෦ʹଠཅ࣭ྔͷඦ

ສഒΛ௒͑Δ௒ڊେϒϥοΫϗʔϧ͕͋Δ͜ͱ͕஌ΒΕ͍ͯΔɽϒϥοΫϗʔϧͷ࣭ྔM ͱۜՏͷத

৺෦όϧδͷ੕ͷ଎౓෼ࢄ σͷؒʹM −σ ΒΕΔͳͲɼϒϥοΫϗʔϧͱݟ͹ΕΔਖ਼ͷ૬͕ؔݺͱ܎ؔ

฼ۜՏ͸͍ޓʹӨڹΛٴ΅͠ͳ͕ΒਐԽͨ͜͠ͱ͕ࣔࠦ͞ΕΔɽҰํɼϒϥοΫϗʔϧ͔Βޫ଎ͷ 1/10

ఔ౓ͷΞ΢τϑϩʔ͕؍ଌ͞Ε͓ͯΓɼϒϥοΫϗʔϧͷ׆ಈͱۜՏͷ੕ܗ੒׆ಈͱͷ͕ؔٞ܎࿦͞Ε

͍ͯΔɿΞ΢τϑϩʔ͸੕ؒ෺࣭Λܥ֎ʹ૟͖ग़ͯۜ͠Տͷ੕ܗ੒Λ཈੍͢Δͱ͑ߟΒΕɼͦͷͨΊʹ

༧૝͞ΕΔϒϥοΫϗʔϧͷ׆ಈؒظ͸ 1ઍສ೥͔Β 1ԯ೥ͱͳΔ͕ɼًڱઢྖҬͷ؍ଌ͔Βੵݟ΋Β

ΕΔ׆ಈؒظ͸͍͍ͤͥ 10ສ೥ఔ౓Ͱɼ෺ཧաఔͷٞ࿦ʹ౿ΈࠐΉͱɼڞਐԽͷγφϦΦ͸ͦΕ΄Ͳ୯

७Ͱͳ͍͜ͱ͕෼͔Δɽͦ͜ͰɼϒϥοΫϗʔϧͷ׆ಈΛௐ΂ɼΞ΢τϑϩʔʹΑͬͯ੕ؒ෺࣭͕Ͳ͜

·Ͱ૟͖ग़͞ΕΔ͔ɼ੕ܗ੒׆ಈ΁ͷӨڹʹ͍ͭͯͷڀݚΛਐΊͨɽ߱ணԁ൫ͷྗֶత҆ఆੑ΍ɼΞ΢

τϑϩʔͷিܸ೾Ͱѹॖ͞Εͨ෺࣭͕ྫྷ͑ͯෆ҆ఆʹͳΓɼ෼ࢠӢͱͳͬͯϒϥοΫϗʔϧʹ߱ணͯ͠

ΑͬͯʹࢉܭՄೳੑͳͲɼ༷ʑͳ෺ཧաఔΛղੳత͓Αͼ਺஋ྲྀମ͢͜ىΓฦ͠Ξ΢τϑϩʔΛҾ͖܁

ௐ΂ͨɽͦͷ݁Ռɼൺֱత࣭ྔͷখ͞ͳϒϥοΫϗʔϧΛ΋ͭۜՏͰ͸ɼΑ͘஌ΒΕͨM − σ ͷ܎ؔ

ϕΩ͔Β֎ΕͯɼΑΓ؇΍͔ͳϕΩͷ૬ؔΛࣔ͢ՄೳੑΛݟग़ͨ͠ɽ·ͨɼ࣭ྔͷେ͖ͳϒϥοΫϗʔ

ϧʹ͓͚ΔM − σ Γʹ౰ͨۂͷϕΩͱ࣭ྔͷখ͞ͳϒϥοΫϗʔϧʹ͓͚ΔϕΩɼ·ͨͦͷંΕ܎ؔ

Δ࣭ྔ͸ɼඇҰ༷ͳ෺࣭෼෍Λ͑ߟΔ͜ͱͰઆ໌Ͱ͖ΔՄೳੑ͕͋Δ͜ͱ͕෼͔ͬͨɽ
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2) ఱମͷܗ੒

ۜՏஂɾத৺ۜՏͷܗঢ়ਐԽ ۜՏஂͱͦͷத৺ʹҐஔ͢ΔۜՏͷܗঢ়͸ପԁମͰۙ͢ࣅΔ͜ͱ͕Ͱ͖

ΔɽͦΕΒͷ௕࣠ํ͕޲ἧ͏͕͋޲܏Δ͜ͱ͕Θ͔͍ͬͯΔ͕ɼͦͷݪҼʹ͍ͭͯ͸Θ͔͍ͬͯͳ͍ɽ

ͦ͜ͰӉ஦࿦తྲྀମγϛϡϨʔγϣϯΛ༻͍ͯڀݚΛͨͬߦɽͦͷ݁Ռɼॳظͷີ౓෼෍Λ൓ө͍ͯ͠

Δ͜ͱΛݟग़ͨ͠ɽ·ͨɼॏྗϨϯζ؍ଌͳͲͱͷൺֱ΋ͨͬߦɽ

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

੓Ҫ๜তɿʮӉ஦෺ཧֶϋϯυϒοΫʯڞஶ (2.2.4 ௒৽੕രൃ͔Β௒৽੕֚࢒΁ͷਐԽɼ2.2.5 ௒৽੕࢒

֚ͷ෺ཧɼA.10 ॏཁͳࢠݪ෺ཧաఔΛࣥච)ɼே૔ॻళɼ2020೥ 1݄ɽ

3) ֶձߨԋ

˔ ೔ຊఱจֶձ 2019೥ळق೥ձ 2019೥ 9݄ 11೔–13೔ʢ۽ຊେֶʣ

҆੢৴Ұ࿠ɼ੓Ҫ๜তɼ෱ా৾ٱɿ࣭ྔҠಈʹ൐͏࿈੕ന৭ᛙ੕ܥͷਐԽ

˔ Ӊ஦ϓϥζϚʹ͓͚ΔཻࢠՃ଎ϫʔΫ γϣοϓ 2019೥ 8݄ 20೔–21೔ʢ໊ݹ԰େֶʣ

੓Ҫ๜তɿ์ࣹεϖΫτϧ͔Β୳ΔཻࢠՃ଎աఔ
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ࣨڀݚϋυϩϯ෺ཧ֩ࢠݪ

1. ಈͷ֓ཁ׆ڀݚ

ຊࣨڀݚͰ͸ɼϋυϩϯΛڀݚର৅ʹɼࣗવքͷྗͷ͏ͪͷ 1ͭʮ͍ڧ૬࡞ޓ༻ʯͷ৫Γ੒͢෺ཧݱ৅ʹ

৭ྗֶ͸ɼ௿ΤωϧΪʔྖҬͰΧϥʔͷดࢠཧ࿦Ͱ͋Δྔૅجͷ༺࡞ޓ૬͍ڧΛ͍ͯ͠Δɽڀݚ͍ͯͭ

ͳಈྗ࠼ଌ͞Εͣɼ300छҎ্ͷϋυϩϯ͕ଟ؍ຊࣗ༝౓ͷΫΥʔΫɾάϧʔΦϯ͸جɼ͖ىΊ͕ࠐ͡

ֶΛ͍ࣔͯ͠Δɽݱ୅ͷϋυϩϯ෺ཧͰ͸ɼੈքதͷ࣮ࢪݧઃ͔Βଟ͘ͷ৽͍͠σʔλ͕͞څڙΕɼै

དྷͷ୯७ͳΫΥʔΫ໛ܕʹΑΔඳ૾͕ഁ୼͠ɼϚϧνΫΥʔΫ΍ϋυϩϯ෼ࢠͳͲɼ৽حͳߏ଄Λͬ࣋

ͨϋυϩϯঢ়ଶ͕ଘ͢ࡏΔՄೳੑ͕੝Μʹٞ࿦͞Ε͍ͯΔɽҰํͰɼ͍͔ͯͬͭݟࡏݱΔϋυϩϯͷ͏

ͪɼ͍ڧ૬࡞ޓ༻ʹରͯ҆͠ఆͳཻࢠ͸͘͝গ਺ͷجఈঢ়ଶͷΈʹݶΒΕɼΤΩκνοΫߏ଄Λͭ࣋ͱ

ݱ໐ঢ়ଶͰ͋Δɽ͜ͷ఺͸ڞ͸ɼଟϋυϩϯঢ়ଶ΁ͷ่յʹରͯ͠ෆ҆ఆͳࢠ଴͞ΕΔ΄ͱΜͲͷཻظ

໐ͳͲಈྗֶతͳଆڞཚɼࢄ଄Λཧղ͢Δʹ͸ߏͷϋυϩϯͷ࣮ݱΕ͍ͯΔ͕ɼ͞ࢹͰ΋͠͹͠͹ܰࡏ

໘Λྀͯ͠ߟϋυϩϯߏ଄Λ͢ڀݚΔ͜ͱ͕ෆՄܽͰ͋ΔɽຊࣨڀݚͰ͸ΤΩκνοΫϋυϩϯΛࢄཚ

աఔͷڞ໐ঢ়ଶͱͯ͠ଊ͑ɼͦͷߏ଄ͷڀݚΛ௨͍ͯ͡ڧ૬࡞ޓ༻ͷඇઁಈతಈྗֶΛղ໌͢Δɽ

1) ΤωϧΪʔিಥ൓ԠͰͷϋυϩϯ૬ؔߴ

ଌ؍ͰڹͷӨੑܭ౷ࢠͱྔ༺࡞ޓΤωϧΪʔিಥ൓Ԡʹ͓͚Δϋυϩϯଟॏੜ੒Ͱ͸ɼϋυϩϯؒͷ૬ߴ

͞ΕΔϋυϩϯରͷ෼෍ʹ૬͕ؔੜ͡Δɽैདྷͷϋυϩϯؒ૬ؔͷڀݚͱͯ͠͸ɼ؍ଌ͞Εͨӡಈྔ૬

ؔΛ༻͍ͯ์ग़ιʔεͷ৘ใΛܾఆ͢ΔͨΊʹར༻͞Ε͖͕ͯͨɼۙ೥Ͱ͸ਪఆ͞Εͨιʔεͷ৘ใΛ

΋ͱʹ૬͔ؔΒະ஌ͷϋυϩϯؒ૬࡞ޓ༻Λܾఆ͢Δ৽ͨͳख๏ͱͯ͠஫໨ΛूΊ͍ͯΔɽࡏݱRHIC

ͷ STAR΍ LHCͷ ALICEͳͲͰ༷ʑͳϋυϩϯର૬ؔͷଌఆ͕ߦΘΕͭͭ͋ΓɼಘΒΕͨσʔλ͔

Βϋυϩϯؒ૬ؔΛܾఆ͢Δཧ࿦త࿮૊ΈΛ੔උ͢Δ͜ͱ͕ඞཁͱ͞Ε͍ͯΔɽ

ΤωϧΪʔিಥ൓ԠͰͷK−p૬ؔͱΧΠϥϧߴ SU(3)ಈྗֶ িಥͰͷK−pࢠɾཅࢠΤωϧΪʔཅߴ

૬ؔؔ਺͸ۙ࠷ALICEʹΑͬͯଌఆ͞ΕɼಛʹK−p஄ੑࢄཚσʔλͷܽ೗͍ͯ͠Δᮢ஋ۙ๣ͷྖҬͰ

ਫ਼ີͳσʔλ͕ಘΒΕ͓ͯΓɼ૬ؔؔ਺ͷ݁Ռ͕ࢄཚ࣮ݧʹ૬ิతͳ૬࡞ޓ༻ͷ৘ใΛ༩͑Δͱظ଴͞

Ε͍ͯΔɽҰํͰK−pνϟϯωϧʹ͸ɼ௿͍ΤωϧΪʔͷνϟϯωϧʢπΣɼπΛʣ΁ͷ݁߹ɼΞΠιε

ϐϯରশੑͷഁΕʹΑΔ K̄0nνϟϯωϧͱͷᮢ஋ΤωϧΪʔͷͣΕɼK−pؒͷΫʔϩϯ૬࡞ޓ༻ɼͱ

͍͏ཁૉ͕ಉ࣌ʹଘ͠ࡏɼैདྷٞ࿦͞Ε͖ͯͨϋυϩϯؒ૬ؔʹൺ΂࣭తʹҟͳΔෳ͞ࡶΛ༗͍ͯ͠Δɽ

զʑ͸ɼϛϡϯϔϯ޻ՊେʢυΠπʣͱ ITPʢதࠃʣͱͷڞಉڀݚͰɼK̄N -πΣ-πΛνϟϯωϧ݁߹Λཅ

ʹऔΓࠐΈɼΫʔϩϯ૬࡞ޓ༻ɼٴͼK−pͱ K̄0nͷᮢ஋ΤωϧΪʔࠩΛྀͨ͠ߟʹີݫ࿮૊ΈͰK−p

ରͷӡಈྔ૬ؔؔ਺Λͨ͠ࢉܭɽطଘͷࢄཚσʔλʹ͍ͯͮجΧΠϥϧ SU(3)ಈྗֶͰߏங͞Ε࣮ͨݱ

త K̄N ૬࡞ޓ༻ϙςϯγϟϧΛ༻͍ɼπΣιʔεؔ਺ͷॏΈΛద੾ʹௐ੔͢Δ͜ͱͰ৽͘͠ଌఆ͞Εͨ

K−p૬ؔؔ਺ͷσʔλ͕ݱ࠶Ͱ͖Δ͜ͱΛࣔͨ͠ɽ͞Βʹɼཅࢠɾࢄ֩ࢠݪཚͷΑ͏ʹΑΓେ͖ͳιʔ

εαΠζ͕ظ଴͞ΕΔܥͰͷ૬ؔؔ਺͸ πΣιʔεؔ਺ͷॏΈʹ͋·ΓӨ͞ڹΕͳ͍͜ͱΛ໌Β͔ʹ͠ɼ

૬ؔؔ਺ͷιʔεαΠζґଘੑ͕ K̄N ૬࡞ޓ༻ͷܾఆʹ͍ͭͯॏཁͳ໾ׂΛՌͨ͢͜ͱΛࣔͨ͠ɽ

૬ର࿦తॏΠΦϯিಥʹ͓͚Δ૬ؔؔ਺Λར༻ͨ͠ΩΩɼpΩμΠόϦΦϯͷڀݚ ͜Ε·ͰόϦΦϯ਺

̎ͷϋυϩϯʢμΠόϦΦϯʣ͸ॏཅࢠҎ֎ʹ࣮ݧతʹ؍ଌ͞Ε͍ͯͳ͍͕ɼۙ೥ͷ֨ࢠQCDୈҰݪཧ

ͷਐలʹΑΓετϨϯδωεΛଟؚ͘Ήࢉܭ ΩΩٴͼ pΩܥͰͷଋറঢ়ଶͷଘ͕ࠦࣔ͞ࡏΕ͍ͯΔɽ͜

ΕΛ࣮ݧతʹ͢ূݕΔͨΊʹɼզʑ͸ ITPʢதࠃʣͱͷڞಉڀݚͰɼ૬ର࿦తॏΠΦϯিಥʹ͓͚Δଟ

ॏετϨϯδωενϟϯωϧͷόϦΦϯରӡಈྔ૬ؔؔ਺Λಋग़ͨ͠ɽཻ̍ࢠ෼෍ؔ਺ͷσʔλΛ༻͍
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ͯ๲ுιʔεϞσϧΛߏங͠ɼ֨ࢠQCDࢉܭͰಘΒΕͨϋυϩϯؒϙςϯγϟϧΛ༻͍ͯ૬ؔؔ਺Λ

ɽҟͳΔিಥ৚݅ʢத৺িಥͱपลিಥʣͰͷͨ͠ࢉܭ pΩ૬ؔؔ਺ͷৼΔ෣͍Λղੳ͠ɼ์ग़ιʔε

ͷҧ͍͕૬ؔʹ༩͑ΔӨڹΛఆྔతʹ໌Β͔ʹͨ͠ʢਤ 1ʣɽ࣮ࡍʹ STARͱALICEʹΑΔ࣮ݧσʔλ

ͱൺֱ͢Δ͜ͱͰɼμΠόϦΦϯঢ়ଶͷଘ͕ࠦࣔ͢ࡏΔ݁ՌΛಘͨɽ

2) ϋυϩϯಈྗֶͱ಺෦ߏ଄

ΧΠϥϧରশੑΛྀͨ͠ߟDπࢄཚதͷD∗
0 ໐ͷੑ࣭ڞ Dϝιϯ͸ॏ͍νϟʔϜΫΥʔΫͱ͍ܰ u, d

ΫΥʔΫͷଋറܥͰ͋ΓɼΫΥʔΫ࣭ྔ͕ॏ͍ݶۃͰ੒ΓཱͭϔϏʔΫΥʔΫରশੑͱɼΫΥʔΫ࣭ྔ

∗Ͱ͋ΔɽಛʹɼεΧϥʔDܥΛड͚ΔݶͰ੒ཱ͢ΔΧΠϥϧରশੑͷ྆ํͷ੍ݶۃ͍͕ܰ
0 ϝιϯ͸ɼج

ఈঢ়ଶͷDϝιϯͷΧΠϥϧύʔτφʔͱ͢Δඳ૾͕͋ΔҰํɼDπࢄཚͷڞ໐ঢ়ଶͱͯ͠ಈతʹੜ੒

͞ΕͨDπ෼ࢠঢ়ଶͱ͍͏ٞ࿦΋͋Γɼͦͷߏ଄ͷཧղʹ͍ͯͬࢸͳ͍ɽզʑ͸D∗
0 ϝιϯΛهड़͢Δ

ͨΊɼΧΠϥϧରশੑͱϔϏʔΫΥʔΫରশੑΛଚॏͨ͠࿮૊Έʹ͍ͯͮجΧΠϥϧύʔτφʔߏ଄Λ

ಋೖ͠ɼ͞ΒʹΧΠϥϧ௿ΤωϧΪʔఆཧΛຬͨ͢ܗͰDπ ∗ཚํఔࣜΛղ্͍ͨͰɼੜ੒͞ΕͨDࢄ
0

Ͱಘݧཚ໰୊ͱ݁߹ͤ͞Δ͜ͱͰɼ࣮ࢄ໐ͷੑ࣭Λௐ΂ͨɽ݁Ռͱͯ͠ɼΧΠϥϧύʔτφʔঢ়ଶΛڞ

ΒΕΔD∗
0 ϝιϯͷੑ࣭Λݱ࠶Ͱ͖Δ͜ͱΛ໌Β͔ʹͨ͠ɽಉ࣌ʹɼD∗

0 ϝιϯͷݻ༗ΤωϧΪʔΛ༩͑

Δࢄཚৼ෯ͷۃͷҐஔ͕ΧΠϥϧॖڽͷมԽʹରͯ͠ඇৗʹහײͰ͋Δ͜ͱ͔ΒɼDπ෼ࢠঢ়ଶ੒෼ͷ

༩͕ॏཁͰ͋Δ͜ͱΛ໌Β͔ʹͨ͠ɽد

ᮢ஋ۙ๣ঢ়ଶͷߏ଄ͱۭؒαΠζ ϋυϩϯ΍֩ࢠݪͷΫϥελʔߏ଄͸ᮢ஋ۙ๣ʹ͋ΒΘΕΔͱظ଴

͞Εɼಛʹ s೾ᮢ஋ۙ๣ͷଋറঢ়ଶ͕ۭؒతʹߏ͕ͨͬ޿଄Λͭ࣋͜ͱ͕஌ΒΕ͍ͯΔɽ͜ͷݪҼͱ͠

ͯɼ֯ ӡಈྔΛͨ࣋ͳ͍ s೾ͷ̎ମࢄཚ͸εέʔϧෆมͳ௿ΤωϧΪʔ͕ݶۃऔΕΔ͜ͱʢ௿ΤωϧΪʔ

ීวੑʣ͕͛ڍΒΕΔɽҰํͰ༗ݶͷ֯ӡಈྔΛ࣍ߴͭ࣋ͷ෦෼೾Ͱ͸௿ΤωϧΪʔීวੑ͸੒ཱͤͣɼ

Ϋϥελʔߏ଄͕ͲͷΑ͏ʹݱΕΔ͔͸໌Β͔Ͱͳ͍ɽզʑ͸࣍ߴͷ෦෼೾ΛؚΊͯᮢ஋ۙ๣ঢ়ଶͷେ

͖͞Λௐ΂ΔͨΊɼҪܕށϙςϯγϟϧ໛ܕͰ̎ମ૬࡞ޓ༻ʹΑΔଋറঢ়ଶͷฏ̎ۉ৐൒ܘΛղੳతʹ

ಋग़͠ɼଋറΤωϧΪʔґଘੑΛղੳͨ͠ɽ݁Ռͱͯ͠ɼs೾͚ͩͰͳ͘ p೾ͷଋറঢ়ଶ΋ऑଋറݶۃ

Ͱ൒͢ࢄൃ͕ܘΔ͕ɼऑଋറݶۃͷฏ̎ۉ৐൒ܘͷଋറΤωϧΪʔґଘੑʹఆੑతͳҧ͍͕ݱΕΔ͜ͱ

Λࣔͨ͠ɽs೾ͷ৔߹͸௿ΤωϧΪʔීวੑ͔ΒϙςϯγϟϧͷৄࡉʢҪށͷ෯ͳͲʣʹґΒͣʹଋറ

ΤωϧΪʔ͔Β൒ܾ͕ܘ·Δͷʹର͠ɼp೾ͷ৔߹͸ऑଋറݶۃͰ΋Ҫށͷ෯ʹґଘͯ͠൒ܾ͕ܘ·Δ

ͱ͍͏ੑ࣭͕͋Δ͜ͱΛ໌Β͔ʹͨ͠ɽ

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

/012&3,%4

-

!

ਤ 1: িಥ৚݅ͷҟͳΔ pΩ ૬ؔؔ਺ͷத৺িಥͱͷൺ
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ඇઢܗ෺ཧࣨڀݚ

1. ಈͷ֓ཁ׆ڀݚ

1) τϯωϧ෼྾ͷҟৗ૿େͱϨϕϧμΠφϛΫε

༗஋͸ɼτϯωϧޮՌݻͰ͸ରশੑͷҟͳΔঢ়ଶͷΤωϧΪʔܥϙςϯγϟϧށͷରশೋॏҪݩ࣍̍

ʹΑΓࢦ਺ؔ਺తʹখ͞ͳτϯωϧ෼྾Λ࡞Δɽಉ༷ͷݱ৅͸̎ݩ࣍Ҏ্ͷܥͰ΋͜ىΔ͕ɼҰൠʹ̎

ͷͦΕͱ͸ҟݩ࣍ඇՄੵ෼ʹͳΔͨΊɼͦͷτϯωϧ෼྾ͷੑ࣭͸͕̍ܥయݹ͸ରԠ͢ΔܥҎ্ͷݩ࣍

ͳΔɽಛʹɼϓϥϯΫఆ਺ɼ΋͘͠͸ܥͷύϥϝʔλͷؔ਺ͱͯ͠ɼτϯωϧ෼྾ͷେ͖͕͞ҟৗ૿େ

͠ɼ͔ͭͦΕ͕࣋ଓ͢Δ͜ͱ͕ଟ͘ͷܥͰ͞࡯؍ΕɼඇՄੵ෼ܥͷେ͖ͳಛ௃ͱͯ͠஫໨͞Ε͖ͯͨɽ

͔͠͠ͳ͕Βɼͦͷݱ৅ͷൃ͔ݟΒطʹ 20೥ࡏݱͨͬܦͰ΋ͦͷݯىΛ໌֬ʹઆ໌͢Δཧ࿦͸ݱΕͯͳ

͍ɽ͜͜Ͱ͸ɼϨϕϧμΠφϛΫεͱݺ͹ΕΔɼܥͷύϥϝʔλมԽʹରͯ͠ݻ༗஋ͱݻ༗ؔ਺͕ै͏

μΠφϛΫεΛ͢࡯ߟΔ͜ͱʹΑͬͯɼτϯωϧ෼྾ͷҟৗ૿େ࣋ଓͷݯىʹ͍ͭͯͷ࡯ߟΛ͍ߦɼҟ

ৗ૿େ࣋ଓ͕ൃੜ͢Δ৚݅ΛղੳతʹٻΊͨɽͦͷ͜ͱ͔Βɼτϯωϧ෼྾ͷҟৗ૿େͷ࣋ଓ͸ɼՄੵ

෼ܥͷτϯωϧ݁߹Ͱ͸͜ىΓಘͳ͍ྖҬؒͷભҠʹΑ͔ͬͯ͠ൃੜ͠ͳ͍͜ͱ͕ಋ͔Εɼ͞Βʹɼඇ

Մੵ෼ܥʹ͓͚Δτϯωϧ෼྾͸ɼՄੵ෼ܥͷͦΕͱ͸ҧ͍ɼτϯωϧ෼྾ʹؔΘΔΤωϧΪʔۙ๣ͷ

৘ใ͚ͩͰ͸ͳ͘ɼΤωϧΪʔ্ۭؒͷେҬతͳ૬࡞ޓ༻ʹΑͬͯ͜ىΔ͜ͱ͕໌Β͔ʹͳͬͨɽ

2) ϦΞϓϊϑ਺ؒ࣌ݶ༗ؔ਺ͱ༗ݻͷࢠࢉͷPerron-FrobeniusԋܥΧΦε͍ڧ

ཧ૝తͳΧΦεܥʹ͓͍ͯ͸೚ҙͷ؍ଌྔͷ૬ؔؔ਺͸ࢦ਺ؔ਺తʹݮਰ͢Δ͜ͱ͕ظ଴͞ΕΔ΋ͷ

ͷɼͦͷ؇࿨଎౓͸૬্ۭؒͲ͜Ͱ΋౳͘͠ͳΔΘ͚Ͱ͸ͳ͍ɽྫ͑͹૬ۭؒ಺ʹඍখͳ݀Λ։͚ͨͱ

͖ɼͦ ͷ͔݀Βيಓ͸ࢦ਺ؔ਺తʹ଎΍͔ʹ୤ग़͍͕ͯ͘͠ɼͦ ͷࢦ਺͸݀Λ։͚ͨҐஔʹΑͬͯҟͳΔ

஋ΛऔΔ͜ͱ͕஌ΒΕ͍ͯΔɽ͜͜Ͱ͸ɼཧ૝తʹΧΦεతͳϋϛϧτϯܥͷϞσϧͰ͋Δ perturbed

cat mapʹ͓͚Δ؇࿨ͷੑ࣭Λ Perron-Frobenius࡞༻ૉͷݻ༗ؔ਺ɼͱ͘ʹɼ؇࿨աఔʹ΋ͬͱ΋ࢧ഑

తͱࢥΘΕΔɼͦͷݻ༗஋͕̍ΑΓখ͍͞தͰ࠷΋ઈର஋ͷେ͖͍ୈೋݻ༗஋ʹଐ͢Δݻ༗ؔ਺ͷੑ࣭

Λௐ΂Δ͜ͱΑΓɼཧ૝ΧΦεܥʢΑΓਖ਼֬ʹ͸ɼҰ༷૒ܥۂʣͷ؇࿨ͷۭؒతͳඇҰ༷ੑΛͨ͠࡯ߟɽ

ͱ͘ʹɼ૬ۭؒ಺ʹஔ͔ΕͨඍখྖҬ͕ൃؒ࣌లͱͱ΋ʹมࡍ͍ͯ͘͠ܗͷ֦େɾॖখํ޲ͷมԽ཰ͷ

༗ؒ࣌ݶͰͷزԿฏۉͱͯ͠ఆٛ͞ΕΔ༗ؒ࣌ݶ Lyapunovࢦ਺͕Perron-Frobenius࡞༻ૉͷୈೋݻ༗

஋ʹଐ͢Δݻ༗ؔ਺ͷ஋ͷۭؒతͳ෼෍ͱۃΊͯྨͨ͠ࣅύλʔϯΛࣔ͢͜ͱΛݟग़ͨ͠ɽ

3) ݁߹Hénonࣸ૾ʹର͢ΔҐ૬അఙ͓ΑͼҰ༷૒ੑۂͷे෼৚݅

ࣗ༝౓͕ 3Ҏ্ͷϋϛϧτϯܥɼ͍ΘΏΔଟࣗ༝౓ϋϛϧτϯܥ͸ɼ෼໺Λ໰Θͣࣗવݱ৅ʹݱ͘޿

ΕΔɽݩ࣍ߴͷྗֶܥͷଟ͘͸ඇՄੵ෼Ͱ͋ΓɼҐ૬ۭؒʹ͸ղͷ۩ମܗΛ ॻ͖Լ͢͜ͱͷͰ͖ͳ͍ɼ

ಓΛ͸͡يظ఺΍पߧΛཧղ͢Δ্ʹ͓͍ͯɼฏܥΕΔɽΧΦεݱಓ͕يͳৼΔ෣͍Λ͢ΔࡶΊͯෳۃ

Ίͱ͢Δճؼతͳੑ࣭Λ΋ͬͨيಓͷू߹ɼ͢ͳ Θͪඇ༡૸ू߹ʹண໨͢Δ͜ͱ͸ॏཁͰ͋ΔɽΧΦε

ͱ͕ੑۂಓΛಛ௃෇͚Δੑ࣭ͱͯ͠ॏཁͳ΋ͷʹɼҐ૬తഅఙͱҰ༷૒يΔඇ༡૸ू߹্Ͱͷ͚͓ʹܥ

͋Δɽ͕ͦܥΕΒͷੑ࣭Λ΋ͭͱɼྗֶܥ͸ܥֶྗ߸هͱݺ͹ΕΔɼҐ૬ۭؒΛૈࢹԽͨ͠ྗֶܥͱಉ

Ұ͢ࢹΔ͜ͱ͕ՄೳʹͳΓɼର৅ͱͳΔྗֶܥͷੑ࣭Λৄࡉʹ஌Δ͜ͱ͕Ͱ͖ΔɽΧΦεܥͷڀݚͰ͸ɼ

ূݕΛ͸͡Ίͱ͢Δॾੑ࣭ͷ਺ֶతੑۂॏͶΒΕɼҐ૬తഅఙ͓ΑͼҰ༷૒͕ڀݚର͢Δʹ૾ࣸݩ࣍2

΍਺஋తڀݚʹ͸ଟ͘ͷ஝ੵ͕͋ΔɽҰํͰɼ3ମ໰୊ʹ୅ද͞ΕΔଟࣗ༝౓ϋϛϧτϯܥͷຊ࣭Λந

ग़ͨ͠ݩ࣍ߴͷࣸ૾ܥʹ͍ͭͯ͸ɼີݫͳղੳ͸΋ͪΖΜͷ͜ͱɼҐ૬ۭؒͷ֮ࢹԽͷࠔ೉͔͞Βɼ਺

஋తͳڀݚ΋·ͩͦΕ΄Ͳଟ͘͸ͳ͍ɽຊ࿦จͰ͸ɼΤϊϯࣸ૾ͱݺ͹ΕΔɼҐ૬తഅఙ͓ΑͼҰ༷૒

ͳ͞Ε͍ͯΔ͕࡯ߟͳີݫର͢Δʹੑۂ ͨͤ͞߹Λ݁૾ࣸݩ࣍2 Ґ૬తഅఙ͕ܥɼ͑ߟΛܥ૾ࣸݩ࣍4
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Λຬͨͨ͢Ίͷे෼৚݅ΛٻΊɼ͞Βʹɼ͕ܥҰ༷૒ੑۂΛຬͨͨ͢Ίͷे෼৚݅ʹ͑ߟΔͨΊͷॏཁ

ͳख͕͔ΓΛಘͨɽ

4) ϩʔϨϯπΨεʹ͓͚ΔΨϥεܗ੒ܥతεϩʔμΠφϛΫε

աྫྷ٫ঢ়ଶʹ͋Δӷମ͕ΨϥεʹͳΔࡍɼ͔ᷮͳԹ౓มԽ΍ີ౓มԽͰ೪ੑ͕͢૿ٸΔ͜ͱ͕஌ΒΕ

͍ͯΔɽ͜ͷ೪ੑͷ૿ٸϝΧχζϜ (εϩʔμΠφϛΫε)ʹ͍ͭͯ͸ɼ͔͘ݹΒ༷ʑͳٞ࿦͕͋Δ͕ɼ

ଟ͘ͷઌ͔ڀݚߦΒɼ௿Թ΋͘͠͸ີߴ౓ঢ়ଶʹཻ͓͍͕ͯࢠғ͍ࠐ·ΕΔɼ͍ΘΏΔέʔδޮՌ͕ͦ

ͷݪҼͱͳ͍ͬͯΔ͜ͱ͕Θ͔͍ͬͯΔɽέʔδޮՌ͸ɼฏۉೋ৐มҐ΍૬ؔؔ਺ͷதؒྖؒ࣌Ҭʹϓ

ϥτʔͱͳͬͯݱΕɼ௿Թ·ͨ͸ີߴ౓ʹͳΔʹैͬͯϓϥτʔ͕৳ͼΔɽҰൠతʹաྫྷ٫ӷମʹ͓͚

ΔεϩʔμΠφϛΫεͷݯى͸ɼέʔδΛ࡞Δଟମੑͱ݁থԽΛ્͢֐ΔͨΊͷϥϯμϜωεͰ͋Δͱ

͞ΕΔ͕ɼٯʹɼଟମੑ΍ϥϯμϜωεΛ΋ͨͳ͍ܥͰͲ͜·ͰΨϥεͱྨࣅͷੑ࣭͕ݱΕΔ͔ɼͱ͍͏

෺ͱͳΔԁ֐ঢ়ʹোࢠ֨֯ࡾΘΕͯ͜ͳ͔ͬͨɽͦ͜Ͱɼߦ͸͜Ε·Ͱ͋·Γڀݚ౷తͳܥ఺͔Βͷ؍

൫Λݻఆͦ͠ͷ伱ؒΛ 1ͭͷ࣭఺͕ো֐෺ͱিಥ͠ͳ͕Βӡಈ͢ΔϩʔϨϯπΨεϞσϧΛௐ΂ͨͱ͜

Ζɼͦͷฏۉೋ৐มҐʹଟମܥͰͷ݁Ռͱಉ༷ͳϓϥτʔ͕ݱΕΔ͜ͱ͕໌Β͔ʹͳͬͨɽ·ͨɼέʔ

δྖҬͷฏۉ଺ؒ࣌ࡏ͸ϩʔ ϨϯπΨεͷো֐෺ͷִؒͷେ͖͞ʹରͯ͠ɼϞʔυ݁߹ཧ࿦ͱྨͨ͠ࣅ

ႈతͳৼΔ෣͍͕ݱΕΔ͜ͱ͕Θ͔ͬͨɽ͜Ε͸ྗֶܥͷڀݚͰ༻͍ΒΕΔ escape rate ͷϗʔϧͷେ

͖͞ґଘੑ͔Βࣗવͱಋग़͢Δ͜ͱ͕Ͱ͖Δɽ

5) ΫΤϯνΛ͙ލ “அ೤αΠΫϧ”ʹΑΔ४Ґ൓స

அ೤αΠΫϧʹΑͬͯϛΫϩͳྔܥࢠͷఆৗঢ়ଶ͸ҟͳΔఆৗঢ়ଶ΁ͱભҠ͠ಘΔɽ͜Ε͸৽حͳྔ

৅͸೤ྗֶͰͷஅ೤४੩αΠΫϧͷࣗ໌ੑͱஶݱਐΊΒΕ͖ͯͨɽ͜ͷ͕ڀݚϗϩϊϛʔͱͯۙ͠೥ࢠ

͘͠ରরతͰ͋Δ͜ͱ͔ΒɼϛΫϩܥͷྔࢠμΠφϛΫεͱϚΫϩܥͷྔࢠμΠφϛΫεͱΛ۠ผ͢Δ

ϗϩϊϛʔͷՄࢠͳྔحͰͷ৽ܥࢠ໛ͷେ͖ͳϛΫϩྔن४ͱͳΓಘΔ΋ͷͰ͋Δɽຊ೥౓͸ɼΑΓج

ೳੑΛௐ΂ͨɽ۩ମతʹ͸Ұۭؒݩ࣍தʹด͡ࠐΊΒΕͨϘʔζཻܥࢠʹɼӶ͍ෆ७෺ϙςϯγϟϧΛ

ҹՃͯ͠࡞Δ͜ͱ͕Ͱ͖Δपظతͳૢ࡞Λͨ͠࡯ߟɽෆ७෺ϙςϯγϟϧͷڧ౓Λ ∞ ͔Β −∞ ʹΫΤ

ϯν͢ΔաఔͰ͸ɼܥͷఆৗঢ়ଶ่͕յঢ়ଶΛআ͖׈Β͔ʹ઀ଓ͢Δɼͭ·ΓɼαΠΫϧશମ͸΄ͱΜ

Ͳஅ೤తͱΈͳͤΔಛ௃͕͋Δɽ͜ͷαΠΫϧͰ͸४Ґ൓సͱཻؒࢠ૬࡞ޓ༻ͷؒʹڝ߹͕͋Δ͜ͱΛ

ࣔͨ͠ɽ͞Βʹɼ͜ͷڝ߹͸ԏͷඌͷܕͷ෼ذͱූ߸͢Δ͜ͱΛࣔͨ͠ɽ͜͜Ͱ࿦ͨ͡ΫΤϯνૢ࡞͸ɼ

Lieb-Liniger໛ܕͷ Tonks-GlirardeauྖҬ͔Β super-Tonks-GlirardeauྖҬʹΞΫηε͢Δํ๏ͱ͠

Αͼશ୎͓ࢯ໌޹଴๬͞ΕΔʢதଜ͕ݱతͳ࣮ݧͰௐ΂ΒΕ͍ͯΔ΋ͷͰ͋ΓɼຊαΠΫϧͷ࣮ݧ࣮ͯ

थڭतʢߴ஌޻Պେʣͱͷڞಉڀݚʣɽ

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

˔ ೔ຊ෺ཧֶձ ळقେձ 2019೥ 9݄ 10೔-13೔ʢذෞେֶʣ
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৚݅ۂΔഅఙ৚݅ͱҰ༷૒͚͓ʹܥཚࣸ૾ࢄϙςϯγϟϧͷܕɿLorentzianܒ౻ɼटݩ઒ྋଠɼ٢໺ݹ

య࿦ͱෳૉ҆ఆଟ༷ମݹͷτϯωϧޮՌͷ൒ܥɿඇՄੵ෼ܒ౻೭հɼटྒྷా޾

Ֆాߴ߁ɼ؅໺ߖଠɼSudheesh Srivastavaɼट౻ܒɼ஑ాݚհɿlevel dynamicsΛ༻͍ͨτϯωϧ෼྾

ͷղੳ

஑ాݚհɼՖాߴ߁ɼट౻ܒɿඇՄੵ෼ྔ૾ࣸࢠͷτϯωϧݱ৅ԙ͚ΔΠϯελϯτϯ-ඇΠϯελϯτ

ϯτϯసҠͷҰൠతੑ࣭ʹ͍ͭͯ

ాதಞ࢘, தଜ໌޹, શ୎थɿΫΤϯνΛڬΜͩஅ೤αΠΫϧʹΑΔϘʔζཻܥࢠͷ४Ґ൓స

˔ ೔ຊ෺ཧֶձ ೥࣍େձ 2020೥ 3݄ 16೔-19೔ʢ໊ݹ԰େֶ ҏ౎Ωϟϯύεʣ

ɼDomenicoܒ౻ɼटݩయɼ٢໺ݡ٢ా LippolisɿҰ༷૒ۂతͳ໘ੵอଘࣸ૾ʹ͓͚ΔPerron-Frobenius

ؒ࣌ݶ༗ؔ਺ͱ༗ݻૉͷ༺࡞ Lyapunovࢦ਺

య࿦ͱෳૉ҆ఆଟ༷ମݹͷτϯωϧޮՌͷ൒ܥɿඇՄੵ෼ܒ౻೭հɼटྒྷా޾ II

தݪ঵തɼट౻ܒɿϩʔϨϯπΨεʹ͓͚ΔΨϥεܗ੒ܗతεϩʔμΠφϛΫε

Ֆాߴ߁ɼ؅໺ߖଠɼSudheesh Srivastavaɼट౻ܒɼ஑ాݚհɿLevel dynamicsΛ༻͍ͨτϯωϧ෼྾

ͷղੳ II

஑ాݚհɼՖాߴ߁ɼट౻ܒɿඇՄੵ෼τϯωϧͷʠݹయಛҟੑʡɿରԠݪཧͱඇઢڞܗ໐

˔ ୈ 7ճϋϛϧτϯܥͱͦͷपล 2019೥ 12݄ 19೔-20೔ʢژ౎େֶʣ

ट౻ܒɿഅఙ৚͓݅ΑͼҰ༷૒ੑۂΛຬͨ͢ ԋʣߨཚࣸ૾ʹ͍ͭͯʢট଴ࢄอଌݩ࣍2

˔ ୈ 18ճ ؔ౦ιϑτϚλʔڀݚձ 2019೥ 8݄ 19೔ʢ͓஡ͷਫঁࢠେʣ

தݪ঵തɼट౻ܒɿपظతϩʔϨϯπΨεʹ͓͚Δೋஈ֊؇࿨

˔ ୈ 9ճ ιϑτϚλʔڀݚձ 2019೥ 11݄ 26೔-27೔ʢ໊ݹ԰େֶʣ

தݪ঵തɼट౻ܒɿपظతϩʔϨϯπΨεʹ͓͚Δೋஈ֊؇࿨

˔ ϫʔΫγϣοϓ Ψϥεܥ෺ཧͷ֦͕Γ 2019೥ 12݄ 6೔ʢट౎େֶʣ

தݪ঵തɼट౻ܒɿϩʔϨϯπΨεʹ͓͚ΔΨϥεܗ੒ܗతεϩʔμΠφϛΫε

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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ࣨڀݚཧ࿦ܥॖڽࢠྔ
1. ಈͷ֓ཁ׆ڀݚ

1) ਓ޻εϐϯيಓ૬࡞ޓ༻Λܥࢠݪ٫ྫྷ߹ࠞͭ࣋ʹ͓͚Δεϐϯྲྀͷཧ࿦ղੳ

ਓ޻εϐϯيಓ૬࡞ޓ༻Λۃͭ࣋௿ԹϘʔζɾϑΣϧϛࠞ߹ܥʹ͓͚Δεϐϯྲྀͷཧ࿦ղੳΛߦͳͬͨɽ

ͷεϐϯ͕εύΠϥϧࢠݪ৔߹ɼϘʔζͨͤͨ࣋Λ༺࡞ޓಓ૬يεϐϯʹࢠݪͷ͏ͪɼϘʔζࢠݪ߹ࠞ

഑͢ࢧΛܥͷεϐϯྲྀ͕ੜ͡Δ͜ͱΛ໌Β͔ʹͨ͠ɽ·ͨɼࢠݪϑΣϧϛʹܠ੒͠ɼͦΕΛഎܗ଄Λߏ

Δ͞·͟·ͳύϥϝλ͕࣮ݧతʹՄมͰ͋Δ͜ͱ͕ྫྷܥࢠݪ٫ͷಛ௃Ͱ͋Δ͕ɼͦͷಛ௃Λੜ͔ͨ͠ε

ϐϯྲྀͷ੍ޚʹ͍ͭͯٞ࿦ͨ͠ɽ[৿]

2) ڀݚցֶशͷ෺ཧֶ΁ͷԠ༻ʹؔ͢Δػ

ॳʹ஌ࣝ࠷Λ͸͡Ίͨɽڀݚցֶशɼͱ͘ʹਂ૚ֶशͷ෺ཧֶ΁ͷԠ༻ͷՄೳੑʹ͍ͭͯɼ༧උతͳػ

ͷ஝ੵΛ໨͠ࢦɼؔ࿈͢ΔจݙΛऩूͯ͠ݱঢ়Λ೺Ѳ͠ɼ؆୯ͳέʔεʢ֦ํࢄఔࣜɼௐ࿨ৼಈࢠ΁ͷ

ઁಈɼฏۉ৔ۙࣅͷػցֶशతදݱʣʹ͍ͭͯػցֶशͷద༻ΛࢼΈɼͦͷར఺΍ܽ఺ʹ͍ͭͯৄ͘͠

ௐ΂ͨɽ[৿]

3) Ϙʔζؾࢠݪମ௒ྲྀಈʹ͓͚Δৠൃྫྷ٫ͷγϛϡϨʔγϣϯ

ɽ͔͠͠ͳ͕͏ߦΔͨΊʹɼৠൃྫྷ٫Λͤ͞ॖڽମΛϘʔζΞΠϯγϡλΠϯؾࢠݪͰ͸Ϙʔζݧ࣮

Βɼͦͷཧ࿦తʹͦͷྫྷ٫աఔ͸໌Β͔ʹ͞Εͯ͜ͳ͔ͬͨɽৠൃྫྷ٫ΛγϛϡϨʔγϣϯ͢ΔͨΊʹ

͸͍ͯ͠ॖڽΔ੒෼ ͳ͍੒෼͍ͯ͠ॖڽͱ(ମ੒෼ॖڽ) (ඇॖڽମ੒෼)ͷೋͭͷ੒෼ؒͷࢄཚ͕ॏཁ

͕ͩͦͷΑ͏ͳγϛϡϨʔγϣϯ͸೉͍͠ɽͦ͜Ͱॖڽମ੒෼ͱඇॖڽମ੒෼Λಉ࣌ʹѻ͏ ZNGཧ࿦

Λ༻͍ͯৠൃྫྷ٫ͷγϛϡϨʔγϣϯΛͨͬߦɽΤωϧΪʔͷ͍ߴඇॖڽମ੒෼Λ͏·͘औΓআ͘͜ͱ

Ͱɼॖڽମ੒෼ͱඇॖڽମ੒෼ͷࢄཚʹΑͬͯॖڽମ੒෼͕੒௕͢Δ͜ͱ͕֬ೝͰ͖ͨɽ

[ാߥ]

4) మܥ௒఻ಋମ FeSeͷରশੑ͔Βͷ෼ྨͱͦͷ࣮ੑݱͷূݕ

మܥ௒఻ಋͱ͸ 2008೥ʹൃ͞ݟΕͨ LaFeAsO1-xFxͱͦͷྨܕ෺࣭ͷ͜ͱͰ͋Γ, ୹ؒظͰ௒఻ಋ

సҠԹ౓্͕ঢͨ͜͠ͱ͔Β, ੝Μʹ͞ڀݚΕ͍ͯΔɽɹ௒఻ಋঢ়ଶ͸͔͘ݹΒରশੑʹΑͬͯ෼ྨ͞

Ε͖ͯͨɽݩ࣍ࡾ௒఻ಋମʹ͓͍ͯ͸൓సରশੑͱؒ࣌൓సରশੑΛ΋ͭ͜ͱ͕ӡಈྔ 0ͷΫʔύʔର

Λͭ͘ΓಘΔͨΊͷ৚݅ʹͳΔɽҰํ, ೋݩ࣍௒఻ಋମͰ͸൓సରশੑͱؒ࣌൓సରশੑ͸ڸөૢ࡞ʹ

ஔ͖͑׵Δ͜ͱ΋Ͱ͖, ൓సରশੑͱؒ࣌൓సରশੑ͕͋Δ͜ͱ͕௒఻ಋͷൃݱ৚݅Ͱ͸ͳ͘ͳΔɽ͜

ͷڸөରশੑ͸৽ح௒఻ಋͷݯىͱͳ͓ͬͯΓ, ൓సରশੑͱؒ࣌൓సରশੑͷͳ͍ೋݩ࣍௒఻ಋମͷ

,Ε͍ͯΔɽ͔͠͠ͳ͕Β͞ࠂ΋ใݱ࣮ ൓సରশੑͱؒ࣌൓సରশੑͷͳ͍ೋݩ࣍௒఻ಋମͷମܥతͳ

ରশੑʹΑΔ෼ྨ͸গͳ͘, ෼ྨ͞Εͨ௒఻ಋͷ࣮ੑݱʹ͍ͭͯͷڀݚ΋΄ͱΜͲߦΘΕ͍ͯͳ͍ɽͦ

͜Ͱɼ௨ৗͷ௒఻ಋཧ࿦ͷରশੑ෼ྨΛೋݩ࣍௒఻ಋମʹԠ༻͢Δ͜ͱͰ, ରশੑʹ͍ͨͮج෼ྨΛߦ

͍ɼͦͷ࣮ͨ͠ূݕ͍ͯͭʹੑݱɽ[ߥാ]

5) εϐϯΞΠεʹର͢ΔرऍޮՌͷڀݚ

౔ྨԽ߹෺ر Dy2Ti2O7 ΍ Ho2Ti2O7 ͳͲͷεϐϯΞΠεͷ੩తಈతੑ࣭ʹؔ͢Δ͕ڀݚਫ਼ྗతʹߦ

ΘΕ͍ͯΔɽಛʹΞΠεϧʔϧͷഁΕΛදܽؕ͢ͷ΋ͭੑ࣭ʹىҼͨ͠ڵຯਂ͍ݱ৅͕ใ͞ࠂΕ஫໨͞

Ε͍ͯΔɽຊڀݚͰ͸Ϋϥελʔදͮ͘جʹݱϧʔϓ-ετϦϯά-ΞϧΰϦζϜʹΑΔϞϯςΧϧϩ๏

Λ༻͍ͯرऍεϐϯΞΠεΛ਺஋తʹௐ΂Δͱಉ࣌ʹॴҦϕʔςۙࣅͷҰछͰ͋Δ෬ݟΧΫλεۙࣅΛ

༻͍ͯղੳతʹεϐϯΞΠεͷ࣓ੑʹର͢ΔرऍޮՌΛௐ΂ͨ. ݁ࢉܭͷ೤ྗֶྔʹ͍ͭͯ਺஋͔ͭز
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ՌͱղੳࢉܭΛൺֱ͠ɼͦΕΒͷؒʹۃΊͯྑ͍ҰகΛݟग़ͨ͠. ಛʹཹ࢒Τϯτϩϐʔͷرऍೱ౓ґ

ଘੑ͸࣮݁ݧՌͱ΋ྑ͍Ұக͕ಘΒΕ͓ͯΓɼύΠϩΫϩΞ࣓ੑମʹର͢Δϕʔςۙࣅͷ༗ޮੑΛ֬ೝ

Ͱ͖ͨɽ·ͨۙ࠷εϐϯΞΠεΛؚΉݹయϑϥετϨʔτεϐϯܥͷجఈঢ়ଶʹ͓͚Δ࣓ԽաఔΛ਺஋

.Λ༻͍ͯௐ΂͍ͯΔࢉܭ ଟ͘ͷ໛ܕͰ࣓Խϓϥτʔ͕δϟϯϓ͢Δࡍɼཹ࢒Τϯτϩϐʔ͕γϟʔϓ

ͳϐʔΫΛࣔ͢ݱ৅͕஌ΒΕ͍ͯΔ͕ɼզʑ͸ॴҦ Wang-Landau๏Λ༻͍ͦΕΒΛਫ਼ີʹଌఆ͍ͯ͠

Δ. [େ௩ɼԬ෦๛ɼK. Nefedev(΢ϥδΦετΫۃ౦࿈๜େ)]

6) ೋࢠ֨ݩ࣍໛ܕͷແடং૬Ͱͷ૬ؔؔ਺͕ࣔ͢ීวੑʹؔ͢Δڀݚ

ೋ্ࢠ֨ݩ࣍ʹఆٛ͞Εͨݹయεϐϯ໛͕ܕແடং૬ʹͯࣔ͢૬ؔؔ਺ͷීวੑʹ͍ͭͯௐ΂͍ͯΔɽ

͜Ε·Ͱಉ૬ͷ૬ؔؔ਺ʹରͯ͠͸౳ํతͳ૬ؔ௕Λͭ࣋Ornstein-Zernike Λ༻͍ͨղੳ͕ܗͷؔ਺ܕ

ͳ͞Ε͖͕ͯͨɼΑΓਖ਼֬ʹ͸૬ؔ௕͸֨ࢠͷͭ࣋ରশੑ΍཭ىʹੑࢄҼ͢ΔҟํੑΛͪ࣋ɼͦΕʹΑ

Γ݁থ͸ҟํతͳฏܗߧΛͭ࣋͜ͱ͕஌ΒΕ͍ͯΔɽFujimoto͸Մղ໛ܕͷసૹྻߦͷղੳΛૅجʹ sn

ؔ਺Λ༻͍ͨීวతͳ૬ؔؔ਺ͷۙࣜࣅΛఏҊ͓ͯ͠ΓɼͦΕʹΑΔͱ೚ҙͷೋࢠ֨ݩ࣍໛ܕͷ૬ؔؔ

਺͸ɼৼ෯ɼ૬ؔ௕ɼҟํੑύϥϝλͷ̏ͭͷྔΛ༻͍ͯීวతʹಛ௃͚ͮΒΕΔɽզʑ͸ՄղͰͳ͍

ɼͦͷ༗ޮੑ͠ূݕ͍ͯ༺ΔԾઆΛϞϯςΧϧϩ๏Λؔ͢ʹܗͷ૬ؔؔ਺ͷීวత઴ۙه΋ؚΊɼ্ܥ

Λ͔֬ΊΔ͜ͱʹ੒ޭ͍ͯ͠Δ. ؔ࿈͢Δ࿦จΛࡏݱ౤ߘதͰ͋Δ. [େ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

˔೔ຊ෺ཧֶձ 2019೥ळͷ෼Պձ, 2019೥ 9݄ 10೔-13೔ Ωϟϯύεށෞେֶ༄ذ

౻ຊխจ, େ௩തາ: Πδϯά໛ܕͷີݫղɿInversion ͱͦͷҰൠԽࣜ܎ؔ

େ௩തາ, K.V. Nefedev, Ԭ෦๛: ڀݚऍεϐϯΞΠεͷղੳత਺஋తر

˔೔ຊ෺ཧֶձ ୈ 75ճ೥࣍େձ 2020೥ 3݄ 16೔-19೔ Ωϟϯύεࢁ԰େֶ౦ݹ໊

,ࢤַڮߴ ௣໊ݓଠ, ৿߂೭: ϛΫϩΧϊχΧϧ७ਮঢ়ଶͷ੍ݶϘϧπϚϯϚγϯʹΑΔੜ੒

౻ຊխจ, େ௩തາ: Πδϯά໛ܕͷີݫղɿ֯ࡾɾ๘ͷ૥֨ࢠʹ͓͚Δ Inversion ࣜ܎ؔ
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ձٞࡍࠃ

˔Deep Learning and Physics (DLAP2019) 2019೥ 10݄ 31೔ʕ11݄ 2೔ʢKyoto, 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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ࣨڀݚ࿦ࢠ૬ؔిڧ

1. ಈͷ֓ཁ׆ڀݚ

౔ྨԽ߹෺ɼΞرଟମঢ়ଶ΍ɼભҠۚଐԽ߹෺ɼࢠͳྔحք఺ۙ๣ͷ৽ྟࢠͰ͸ɼྔࣨڀݚ࿦ࢠ૬ؔిڧ

ΫνϊΠυԽ߹෺ͳͲͷ͍ΘΏΔڧ૬ؔిܥࢠ෺࣭ͷ࣓ੑ΍௒఻ಋʹؔ͢Δཧ࿦తڀݚΛ͍ͯͬߦΔɽ

͜ΕΒͷܥͰ͸ిؒࢠͷΫʔϩϯੱྗͷӨ͕ڹඇৗʹ͘ڧɼैདྷͷόϯυཧ࿦Λ௒͑ͨཧ࿦త࿮૊Έ͕

ඞཁͱͳΔ͕ɼຊࣨڀݚͰ͸ɼ৔ͷྔࢠ࿦తख๏΍ࢉܭ෺ཧతख๏Λڀݚͯ͠࢖ۦΛ͍ͯͬߦΔɽ2019

೥౓ͷߏࣨڀݚ੒͸ɼৗڭۈһ 2໊ɼ࿈٬ܞһڭत 1໊ɼ٬һڭत 1໊ɼେֶӃੜ 7໊ɼଔݚੜ 1໊Ͱ

͋ͬͨɽҎԼ͸ɼ2019೥౓ʹͨͬߦओͳڀݚͷ֓ཁͰ͋Δɽ

1) ࣓৔Լʹ͓͚Δಛҟͳࢠۃ࢛ڧடং

ಓடংيඞཁͱ͞Ε͓ͯΓɼ͕ߏػ͸ཧ࿦తʹ৽ͨͳݟ૬ͷൃىடংΛࣔ͢PrTi2Al20ͷ࣓৔༠ࢠۃ࢛ڧ

ͷ෺ཧΛਂ͘ཧղ͢Δ্Ͱॏཁͳ໰୊఺Ͱ͋ΔɽຊڀݚͰ͸ɼ౦ژେֶ෺ੑڀݚॴͷ࣮ݧάϧʔϓͱͷڞ

ಉڀݚΛ͍ߦɼ࣓ ৔ԼͰͷNMR, ࣓Խɼൺ೤ଌఆ౳Λৄࡉʹཧ࿦ࢉܭͱൺֱ͠ɼ࣓ ৔தͰ༠͞ىΕͨۃ࢛

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

ͳࣗࢠۃ࢛༝౓ͷڧతடং͸࣓৔ΛҹՄͨ͠৔߹ɼసҠ͸͙͢ʹফࣦ͠ΫϩεΦʔόʔͱͳΔ͜ͱ͕஌

ΒΕ͍ͯͨɽ͔͠͠ͳ͕ΒɼPrTi2Al20 ͷ࣓৔தͷ࣮݁ݧՌ͸ΫϩεΦʔόʔʹͳΒͣɼసҠ͕ඞ͖ͣى

͍ͯΔ͜ͱΛ͍ࣔͯ͠Δɽ·࣓ͨ৔ͷํ޲ΛมԽͤ͞ΔͱɼҟͳΔৼΔ෣͍Λ͢Δ͜ͱ΋໌Β͔ʹͳͬ

ͨɽຊڀݚͰ͸ೋݩ࣍ͷࣗࢠۃ࢛༝౓ͷடংม਺ (u, v)͕ (2H2
z −H2

x−H2
y )(u

2−v2)−2
√
3(H2

x−H2
y )uv

ͷܗͷ࣓৔H = (Hx, Hy, Hz)ͱͷ݁߹Λͭ࣋͜ͱͰɼ͜ΕΒͷ࣮݁ݧՌ͕౷ҰతʹཧղͰ͖Δ͜ͱΛ

ࣔͨ͠ɽ۩ମతʹ͸ɼNMRٴͼ࣓Խଌఆ͔Βࣔࠦ͞ΕΔ௿࣓৔Ͱ҆ఆͱͳΔࢠۃ࢛ڧடংঢ়ଶͷ҆ఆ

ੑͱɼͦͷసҠ࣓৔ͷํ޲ґଘੑΛಉ࣌ʹઆ໌͢Δ͜ͱ͕Ͱ͖Δɽ·ͨɼൺ೤ͷ࣓৔֯౓ґଘੑʹ͍ͭ

ͯ΋্هͷ݁߹͕ͳ͚Ε͹આ໌Ͱ͖ͳ͍͜ͱ΋໌Β͔ʹͳͬͨɽޙࠓ͸͜ͷ࣓৔ͱࣗࢠۃ࢛༝౓ͷ݁߹

ʹ͍ͭͯͷඍࢹతͳߏػͷղ໌Λ͢Δඞཁ͕͋ΓɼߋͳΔਐల͕ظ଴͞ΕΔɽ

2) Ұࢠ֨౻ۙݩ࣍໛ܕʹ͓͚Δ௒఻ಋ૬ؔ

ॏ͍ిܥࢠԽ߹෺Ͱ͋ΔURhGe͸ੑ࣓ڧͱ௒఻ಋ͕ڞଘ͢Δ෺࣭ͱͯ͠஫໨ΛूΊ͍ͯΔɽಛʹͦͷ

Πδϯάҟํੑ࣠ͱਨ௚ʹ࣓৔ΛҹՃͨ͢͠ݱൃʹࡍΔϦΤϯτϥϯτ௒఻ಋʢҰ୴ফࣦͨ͠௒఻ಋ͕

৽ͨʹൃ͢ݱΔ͜ͱʣΛ೦಄ʹɼࡏہεϐϯͱ఻ಋి͕݁ࢠ߹ͨ͠ϛχϚϧ໛ܕͰ͋ΔҰݩ࣍ͷۙ౻֨

Λ༻͍ͨɽີ܈Γ͜Έ͘ྻߦͳີ౓ີݫ΅΄͍͓ͯʹܥݩ࣍Λԣ࣓৔தͰղੳͨ͠ɽղੳʹ͸Ұܕ໛ࢠ

౓܁ྻߦΓࠐΈ܈๏͸ີݫର֯ԽͳͲͰ͸ࢉܭͰ͖ͳ͍΄ͲͷγεςϜαΠζͷܥΛղੳ͢Δ͜ͱ͕Ͱ

͖ɼ༗ݶαΠζ֎ૠ΍੾அύϥϝʔλͷ֎ૠΛ͜͏ߦͱͰαΠζແݶେͷݶۃͷ஌ݟΛಘΔ͜ͱͷͰ͖

Δྗڧͳख๏Ͱ͋ΔɽຊڀݚͰ͸ɼ·ͣɼԣ࣓৔ hx ͓Αͼࡏہεϐϯͱ఻ಋిࢠͷަ׵૬࡞ޓ༻ J ͷ

hx − J ໘಺ͷ૬ਤΛܾఆ͠ɼͦͷޙɼ௒఻ಋ૬ؔؔ਺ͷৄࡉͳղੳΛͨͬߦɽͦͷ݁Ռɼԣ࣓৔தʹ͓

͍ͯɼۙ ౻Ұॏ߲͕࣓৔ʹΑͬͯഁյ͞ΕͨྖҬͷேӬɾϥοςΟϯδϟʔӷମ૬ʹ͓͍ͯɼحύϦςΟ

ͷ௒఻ಋ૬͕ؔ૿͢ڧΔ͜ͱΛݟग़ͨ͠ɽ·ͨɼ௒఻ಋடংม਺ͱͯ͠ɼ͜Ε·Ͱղੳ͞Εͨ͜ͱ͕ͳ

͍ෳ߹ཻࢠΫʔύʔରͷޮՌ·ͰΛॳΊͯղੳ͠ɼͦͷׂ߹͕ඇৗʹେ͖͍͜ͱΛ໌Β͔ʹͨ͠ɽ࣓৔

͕ͳ͍৔߹ʹ͓͍ͯ΋ J ঢ়ੑ࣓ڧͷྖҬͰ͸ɼ࣓৔Լͷ௒఻ಋͱ͸ҟͳΔ௒఻ಋ૬͕ؔ߹݁ڧ͍ͯͭʹ

ଶ಺Ͱൃୡ͢Δ͜ͱ΋໌Β͔ʹͳΓɼURhGeͷੑ࣓ڧ௒఻ಋͱͦͷϦΤϯτϥϯτ௒఻ಋʹ͍ͭͯɼඍ

Δɽ͑ݴతͳཧղ͕͔ͳΓਂ·ͬͨͱࢹ
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3) ௒΢ϥϯܥʹ͓͚Δ 2νϟϯωϧۙ౻ޮՌ

2νϟϯωϧۙ౻ޮՌ͸ɼඇϑΣϧϛӷମঢ়ଶʹىҼ͢Δ৽ح෺ੑͷཧղͷ؍఺͔Βɼ௕೥ʹΘͨͬͯ

Ε͍ͯΔɽ͜ͷ͞ڀݚ 2νϟϯωϧۙ౻ޮՌ͕͜ىʹ࣮ݱΔՄೳੑʹ͍ͭͯɼ1987೥ʹίοΫε͕ɼཱ

ํথܥUԽ߹෺Λ೦಄ʹɼΓ3 ݁থ৔جఈঢ়ଶΛͭ࣋ f2 ༝౓ʹؔ͢Δࣗࢠۃ࢛͍͓ͯʹܥࢠి 2νϟϯ

ωϧۙ౻ޮՌ͕ੜ͡Δ͜ͱΛࢦఠͨ͠ɽ౰ॳɼUԽ߹෺Ͱ࣮͕ڀݚݧͳ͞Ε͕ͨɼͦͷޙɼڀݚͷ෣୆

͸ PrԽ߹෺ʹҠͬͨɽͦͯ͠ɼ1-2-20ܥͱݺ͹ΕΔ PrT2Al20ʢT͸ભҠۚଐʣʹ͓͍ͯɼ2νϟϯω

ϧۙ౻ޮՌʹಛ௃తͳ෺ཧྔͷৼΔ෣͍͕ൃ͞ݟΕΔʹ͍ͯͬࢸΔɽۙ࠷ɼf2 Ҏ֎ͷر౔ྨ͋Δ͍͸Ξ

ΫνϊΠυܥʹ͓͍ͯɼ2νϟϯωϧۙ౻ޮՌ͕ੜ͡ΔՄೳੑΛ͍ͯ͠࡯ߟΔ͕ɼj-j ݁߹ඳ૾ʹ͍ͮج

Δͱɼf2͑ߟͯ ͱ f4 ͷؒʹٖࣅతͳిࢠɾਖ਼͕͋܎ؔ޸Δ͜ͱ͔ΒɼΓ3 ݁থ৔جఈঢ়ଶΛͭ࣋ f4 ి

ɽͦ͜ͰɼΓ8͍ͨͮؾʹ΋ɼ2νϟϯωϧۙ౻ޮՌ͕ੜ͡ΔՄೳੑ͕͋Δ͜ͱ͍͓ͯʹܥࢠ ͷ 2όϯυ

఻ಋిࢠͱࠞ੒͢Δ ॴہ๏ʹΑͬͯղੳ͠ɼ܈ΈࠐΓ܁Λ਺஋ܕಓΞϯμʔιϯ໛ي7 f ਺͕ࢠి 4Ͱ

Γ3 ݁থ৔جఈঢ়ଶͷ৔߹ʹɼ2νϟϯωϧۙ౻ޮՌʹಛ௃తͳ 0.5 log 2ͷཹ࢒Τϯτϩϐʔ͕ݱΕΔ͜

ͱΛݟग़ͨ͠ɽରԠ͢Δ෺࣭ʹ͍ͭͯɼ5f4 ͱͳΔNp3+ ͋Δ͍͸Pu4+ ΠΦϯΛؚΉཱํথܥ௒΢ϥϯ

Խ߹෺ɼͨͱ͑͹ɼNp ΒΕΔɽ͑ߟ଴Ͱ͖Δͱظ͕ݧͷ߹੒΍࣮ܥ1-2-20

4) ϓϧτχ΢ϜԽ߹෺ͷ௒఻ಋͷඍࢹతཧ࿦ڀݚ

2001೥ʹCeCoIn5͕Tc = 2.3KͰ௒఻ಋʹͳΔ͜ͱ͕ൃ͞ݟΕɼ஫໨ΛूΊ͕ͨɼཌ2002೥ʹɼPuCoGa5

ʹ͓͍ͯ Tc = 18.5Kͱ͍͏ॏ͍ిܥࢠͱͯ͠͸ߴԹͷ௒఻ಋ͕ൃ͞ݟΕͨɽ͜ΕΒͷ݁থߏ଄ͷٖ ࣍2

ΏΒ͗ʹΑΔؾԹ௒఻ಋମͱಉ༷ʹɼ࣓ߴԽ෺ࢎΔͱɼಔྀ͢ߟΛੑݩ d೾ରܗ੒ͷՄೳੑ͕͍ߴͱߟ

͑ΒΕΔɽͦ͏ͩͱ͢ΔͱɼTc ͸ిܥࢠͷΤωϧΪʔͰεέʔϧ͞ΕΔͷͰɼCeͷ 4f ΑΓ͸วܥࢠి

ྺੑͷ͍ڧ Puͷ 5f ͍ߴͷํ͕ܥࢠి Tc Λࣔ͢ɼͱ͍͏ͷ͸΋ͬͱ΋Β͘͠ࢥΘΕΔɽ͔͠͠ɼ2012

೥ʹ PuCoIn5 ͕߹੒͞Ε͕ͨɼTc = 2.5KͰ͋ΓɼPuCoGa5 Ͱ͸ͳ͘ CeCoIn5 ͱ΄΅ಉ͡Ͱ͋ͬͨɽ

͜ΕʹΑΓɼPu-115ͷ ͼ໰୊ʹͳͬͯ࠶Թ”௒఻ಋΛͲͷΑ͏ʹཧղ͢Ε͹Α͍ͷ͔ɼͱ͍͏఺͕ߴ“

͍ͨɽຊڀݚͰ͸ɼPu3+ ͷ 5f5 ঢ়ଶΛࢠి j-j ݁߹ඳ૾ʹ͠࡯ߟ͍ͯͮجɼΓ6 ͱ Γ7 ͷ ಓʹؔ͢Δي2

ಓঢ়ଶ͸ɼશ֯ӡಈྔيஙͨ͠ɽ2ͭͷߏͷϞσϧΛ্ࢠਖ਼ํ֨ݩ࣍2 j = 5/2ͷ z੒෼Ͱࢦఆ͞ΕΔঢ়

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

±͸ؒ࣌൓సରশੑ͔Βಋೖ͞ΕΔٖεϐϯΛද͠ɼθ͸ Γ7 Λද͢ύϥϝʔλͰ͋Δɽ߹۩ܗಓͷมي

͜ͷ Λద༻ͯ͠ղੳͨ͠ɽεϐϯࣅҐ૬ۙࡶΛಋೖ͠ɼཚ༺࡞ޓಓϞσϧʹΦϯαΠτΫʔϩϯ૬ي2

͓Αͼيಓײड཰Λͯ͠ࢉܭωʔϧԹ౓ TN ΛٻΊɼΪϟοϓํఔࣜΛ਺஋తʹղ͍ͯ௒఻ಋసҠԹ౓

Tc Λͨ͠ࢉܭɽθʹ͸ɼΓ7 ಓͱͳΔಛผͳ஋يࡏہ͕ θ0 ͕͋Γɼθ0 ͷۙ๣ʹ࣓ؾடংϕΫτϧ (π,π)

ͷ൓ੑ࣓ڧঢ়ଶ͕ɼ͞Βʹͦͷपลʹ d೾௒఻ಋঢ়ଶ͕ͦΕͧΕݱΕΔ͜ͱΛݟग़ͨ͠ɽͦͯ͠ɼ115

ର͢Δʹܥ θ͕ θ0 ʹ͍ۙ஋ΛऔΔ͜ͱ͔Βɼ115ܥʹ͓͍ͯɼθͷΘ͔ͣͳҧ͍Ͱ Tc ͕େ͖͘มԽ͢Δ

Մೳੑ͕͋Δ͜ͱΛࢦఠͨ͠ɽ

2. ੷ۀڀݚ

1) ࿦จ

S. Kittaka, T. Taniguchi, K. Hattori, S. Nakamura, T. Sakakibara, M. Takigawa, M. Tsujimoto,

A. Sakai, Y. Matsumoto, and S. Nakatsuji, “Field-Orientation Effect on Ferro-Quadrupole Order in

PrTi2Al20”, J. Phys. Soc. Jpn. 89, 043701 (2020).

D. Matsui and T. Hotta, “Two-Channel Kondo Effect Emerging from Np and Pu Ions” JPS Conf.

Proc. 30, 011125 (2020).
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K. Suzuki and K. Hattori, “Superconducting Correlations in the One-Dimensional Kondo Lattice
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Order Parameter in PrTi2Al20”, J. Phys. Soc. Jpn. 88, 084707 (2019).

୩لوޱɼ෰෦ҰڡɼதଜᠳଠɼḆݪढ़࿠ɼञҪ໌ਓɼத⁋஌ɼ୍઒ਔɼ“PrTi2Al20 ͕࣓ࣔ͢৔ʹΑΔڧ
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2) ֶձߨԋ

˔ ೔ຊ෺ཧֶձ ୈ 75ճ೥࣍େձ 2020೥ 3݄ 16೔ (݄) – 19೔ (໦) (Ωϟϯύεࢁ԰େֶ౦ݹ໊)

ླ໦ߒฏɼ෰෦ҰڡɿΠδϯάҟํੑΛͨͬ࣋ԣ࣓৔தͷҰࢠ֨౻ۙݩ࣍໛ܕʹ͓͚Δ௒఻ಋ૬ؔ

ղੳͮ͘جʹಓϞσϧيతཧ࿦ɿ2ࢹɿϓϧτχ΢ϜԽ߹෺ͷ௒఻ಋͷඍ࢚وඌًٛɼງాߔ

ງా࢚وɿ2νϟϯωϧۙ౻ঢ়ଶͱϑΣϧϛӷମঢ়ଶͷݱʹؒڱΕΔྔྟࢠք఺
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ࣨڀݚݧΤωϧΪʔ෺ཧ࣮ߴ

1. ಈͷ֓ཁ׆ڀݚ

ΤߴΊͱ͢Δ࢝ΛݧͰ͸ɼ೔ຊ͕ੈքΛϦʔυ͍ͯ͠ΔBϑΝΫτϦʔ࣮ࣨڀݚݧΤωϧΪʔ෺ཧ࣮ߴ

ωϧΪʔিಥܕՃ଎ݧ࣮ثͷଞɼχϡʔτϦϊৼಈ࣮ݧ΍ೋॏϕʔλ่յ࣮ݧͳͲͷ෯͍޿෺ཧ࣮ݧΛ

ల։͍ͯ͠Δɽ

1) Belle ɼBelleݧ࣮ II ݧ࣮

ݧಉ࣮ڞࡍࠃΘΕ͍ͯΔߦͰߏػڀݚثΤωϧΪʔՃ଎ߴ Belle II Ճ͍ͯ͠ΔɽBelleࢀʹݧ࣮ II ݧ࣮

͸ɼੈքًߴ࠷౓ͷిࢠɾཅిࢠিಥܕՃ଎ث Super-KEKB Ͱେྔͷ Bதؒࢠର͓Αͼλ΢ཻࢠରΛ

ੜ੒͠ɼিಥ఺ΛऔΓғΉΑ͏ʹઃஔ͞Εཻͨݕࢠग़ث Belle II ͰͦΕΒͷ่յΛ؍ଌ͢Δɼϧϛϊγ

ςΟϑϩϯςΟΞͷিಥܕՃ଎ݧ࣮ثͰ͋ΔɽBelle II ͸ɼPhaseݧ࣮ 3 ͱ͍͏ຊ֨తͳ෺ཧσʔλͷ

ऩू͕ 2019೥य़ΑΓ։࢝͞Εɼσʔλ͕஝ੵ͞Εͭͭ͋Δɽ

Belle II ݧ࣮ Phase 3 ͷσʔλΛ༻͍ͯɼϑϨʔόʔΛม͑ΔதੑΧϨϯτաఔͰ͋Δ Bதؒࢠͷ์

่ࣹյ B → K∗γ ɽPhaseͨͬߦΛࡧ৅ͷ୳ࣄ 3 ॳظͷ 2.62fm−1 ͷੵ෼ϧϛϊγςΟͷσʔλΛղੳ

ͨ݁͠Ռɼ35.5± 6.9 ͷ৴߸ࣄ৅Λಘͯ B → K∗γ Λ Belle II Ͱ͸ɼࣨڀݚɽຊͨ͠ݟൃ࠶͍͓ͯʹݧ࣮

Belle II ͷதͰ΋લํΤϯυΩϟοϓ෦ʹ͓͍ͯՙిثग़ݕ πதؒࢠͱՙిK தؒࢠͷཻࣝࢠผΛ୲͏

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

ͷಡΈग़͠ճ࿏౳ΛؚΊΔͱ̍ສνϟϯωϧΛثग़ݕ΍ޫݯѹిߴΔ͢څڙʹثग़ݕͰ͋Γɼޫثग़ݕ

௒͑Δ੍͕ܥޚৗʹਖ਼͘͠ಈ͍ͯ͠࡞Δඞཁ͕͋Δɽຊ೥౓͸͜ΕΒͷ੍ܥޚͷҟৗݕ஌γεςϜΛ։

ൃͯ͠૊ΈࠐΈɼARICHݕग़͕҆ثఆʹσʔλऩूͰ͖ΔΑ͏ʹ͠ɼ·ͨҟৗ͕͋ͬͨ৔߹ʹ͸ਝ଎

ʹରॲ͕Ͱ͖ΔΑ͏ʹͨ͠ɽ

͞ΒʹɼARICHݕग़ظ͕ث଴͞ΕΔཻࣝࢠผੑೳΛ͍ͯͬ࣋Δ͔ௐ΂ΔͨΊʹɼPhase 3 ͰಘΒΕͨ

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

ͼՙి πதؒࢠʹରͯ͢ARICHݕग़ࡍ࣮͕ثʹਖ਼ཻࣝ͘͠ࢠผΛ͍ͯ͑ߦΔ͔Ͳ͏͔Λௐ΂ͨɽͦͷ

݁ՌɼARICHݕग़ظ͕ث଴௨ΓͷཻࣝࢠผੑೳΛ͍ࣔͯ͠Δ͜ͱΛ͔֬Ίͨɽ

ͷࡏݱ ARICHݕग़ثͷӡ༻ͱฒͯ͠ߦɼকདྷͷ ARICHݕग़ثͷߴ౓Խʹڀݚ͚ͨ޲։ൃ΋ਐΊͯ

͍Δɽͱ͘ʹɼARICH ͷ։ൃʹऔΓ૊ΜͰ͍Δɽثग़ݕ୅ΘΔ৽͍͠ޫʹثग़ݕͰ༻͍͍ͯΔޫثग़ݕ

ͦͷޫݕग़ثͷީิͱͯ͠ɼγϦίϯޫి૿ࢠഒ؅ (SiPM) ͷݕ౼Λ͍ͯͬߦΔɽSiPM ͸தੑࢠʹର͢

Δ଱ੑ͕ݒ೦͞Ε͓ͯΓɼຊ೥౓͸ɼJ-PARC ͷதੑࢠதؒࢪݧ࣮ࢠઃʹ͓͚ΔதੑࢠরࣹݧࢼΛͬߦ

ͨɽͦࡏݱͷσʔλʹ͍ͭͯղੳΛਐΊ͍ͯΔɽ

2) T2K࣮ݧ

Ἒ৓ݝ౦ւଜͷ J-PARC Ͱੜ੒ͨ͠େڧ౓χϡʔτϦϊϏʔϜΛɼ௚ઢڑ཭Ͱ 295km ཭Εͨذෞݝඈ

ଭࢢͷεʔύʔΧϛΦΧϯσݕग़ثͰݕग़͢Δ௕جઢχϡʔτϦϊৼಈ࣮ݧͰ͋Δ T2K Ճ͠ࢀʹݧ࣮

͍ͯΔɽT2K࣮ݧ͸ɼχϡʔτϦϊΛੜ੒͢ΔχϡʔτϦϊϏʔϜϥΠϯɼੜ੒ͨ͠χϡʔτϦϊΛଌ

ఆ͢Δલஔݕग़ثɼ͓Αͼ 295km ͷඈޙߦͷχϡʔτϦϊΛ؍ଌ͢ΔεʔύʔΧϛΦΧϯσͷ̏ͭͷ

ؔʹثग़ݕͰ͸ɼͱ͘ʹχϡʔτϦϊϏʔϜϥΠϯ͓Αͼલஔࣨڀݚ੒ཁૉ͔Β੒Γཱ͓ͬͯΓɼຊߏ

Ճ͍ͯ͠ΔɽT2Kࢀʹڀݚͨ͠܎ Ͱ͸ɼϛϡʔχϡʔτϦϊ͕ݧ࣮ 295km ͷඈߦதʹిࢠχϡʔτϦ

ϊʹมԽ͢Δݱ৅Λ 2013೥ʹൃ͠ݟɼࡏݱ͸ɼͦΕΒͷࣄ৅Λ༻͍ͯχϡʔτϦϊͷ CP ରশੑʢཻ

ΔɽCP͍ͯͬߦΛࡧͷରশੑʣͷഁΕͷ୳ࢠͱ൓ཻࢠ ରশੑͷഁΕΛൃ͢ݟΔͨΊʹ͸ɼ౷ࠩޡܭͱ

ͱ΋ʹܥ౷ࠩޡ΋େ͖͍ͯ͘͘͠ݮ࡟ඞཁ͕͋Γɼܥ౷ࠩޡͷҰͭͰ͋ΔχϡʔτϦϊͱ෺࣭ͱͷ૬ޓ
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ͷΞοϓάϨʔυʹऔΓ૊ΜͰ͍ΔɽΞοϓάϨʔυ͞ΕΔثग़ݕɼલஔ͠ࢦΛ໨ݮ࡟ͷෆఆੑͷ༺࡞

ͷҰͭͱͯ͠ɼ1cm3ثग़ݕ ֯ͷγϯνϨʔλΩϡʔϒΛ໿ 200ສੵݸΈॏͶɼχϡʔτϦϊ൓ԠΛ̏

ثग़ݕతʹଊ͑Δ৽͍͠ݩ࣍ SuperFGD ͷ։ൃʹຊࣨڀݚͰ͸औΓ૊ΜͰ͍Δɽຊ೥౓͸ɼ౦๺େֶ

ͷཅిࢠϏʔϜΛ༻͍ͯγϯνϨʔλΩϡʔϒ΁ͷϏʔϜݧࢼΛ݁ͨͬߦՌ͔ΒɼϏʔϜͷ௨աͨ͠γ

ϯνϨʔλΩϡʔϒͷपғͷΩϡʔϒ΁ͷ৴߸ͷ࿙ΕʢΫϩετʔΫʣʹ͍ͭͯৄࡉʹௐ΂ͨɽ·ͨɼ

SuperFGD ͷޫ৴߸ͷಡΈग़͠ʹ༻͍Δ໿ 6ສຊͷ೾௕ม׵ϑΝΠόʔ͓Αͼ໿ 6ສݸͷޫݕग़ثͷ݈

શੑΛௐ΂ΔͨΊͷΩϟϦϒϨʔγϣϯγεςϜͷ։ൃ΋ਐΊɼ࣮༻తͳݻ΅΄͕༷࢓·ͬͨɽ

3) DCBA࣮ݧ

χϡʔτϦϊϨεೋॏϕʔλ่յͷ୳ݧ࣮͚ͨ޲ʹࡧ૷ஔͷ։ൃΛ͍ͯͬߦΔɽχϡʔτϦϊ͸ిՙΛ

ͱ൓ཻࢠʣͰ͋Δ͔ɼཻࢠʢσΟϥοΫཻࢠҟͳΔཻ͕ࢠͱ൓ཻࢠཻʹͱಉ͡Α͏ࢠͳ͍ͨΊɼిͨ࣋

ʣͰ͋Δ͔ɼ෼͔͍ͬͯͳ͍ɽͦͷੑ࣭ʢχϡʔτϦϊͷϚϤϥφੑʣΛࢠʢϚϤϥφཻࢠಉཻ͕͡ࢠ

ௐ΂Δ།Ұͷखஈ͕ɼχϡʔτϦϊϨεೋॏϕʔλ่յͷ୳ࡧͰ͋Δɽੈք֤஍Ͱ༷ʑͳ࣮͕ݧఏҊ͞

Εͦͷ୳ߦ͕ࡧΘΕ͍ͯΔ͕ɼ·ͩൃݟʹ͸͍ͯͬࢸͳ͍ɽຊࣨڀݚͰ͸ɼೋॏϕʔλ่յͰ์ग़͞Ε

Δೋຊͷϕʔλઢͷඈ੻ΛҰ༷࣓৔தͷΨεඈ੻ݕग़ثͰଊ͑ɼϕʔλઢͷཐટঢ়ͷඈ੻͔ΒӡಈྔΛ

ଌఆ͢Δ࣮ݧ૷ஔ Drift Chamber Bata-ray Analyzer (DCBA) ͷ։ൃΛɼߴΤωϧΪʔՃ଎ߏػڀݚث

ͳͲͱڞಉͰ͍ͯͬߦΔɽ

ຊ೥౓͸ɼকདྷతͳχϡʔτϦϊϨεೋॏϕʔλ่յͷ؍ଌΛ໨ݧ࣮͢ࢦ૷ஔͷϓϩτλΠϓͱͯ͠

Ґஔ͚ͮΒΕΔ࣮ݧ૷ஔ DCBA-T3 ͷ։ൃʹҾ͖ଓ͖औΓ૊ΜͩɽDCBA-T3 ͷυϦϑτνΣϯόʔ

ͷੑೳΛӉ஦ઢϛϡΦϯΛͯͬ࢖ௐ΂ɼυϦϑτνΣϯόʔͷ֎෦ʹઃஔͨ͠ඈ੻ݕग़ثͱDCBA-T3

༻υϦϑτνΣϯόʔͰಘΒΕΔඈ੻͕Ұக͢Δ͜ͱΛ͔֬Ίͨɽ·ͨɼຊ࣮ݧͰ࢖༻͢ΔϔϦ΢Ϝͱ

ೋࢎԽ୸ૉͷࠞ߹Ψεʹ͓͚Δి཭ిࢠͷυϦϑτ଎౓ʹ͍ͭͯ΋ௐ΂ɼจݙ஋ʢଞͷ࣮ݧ༻ͷγϛϡ

Ϩʔγϣϯσʔλʣͱໃ६͕ແ͍݁ՌΛಘͨɽ

4) Ӊ஦ઢϛϡΦϯΛ༻͍ͨՐࢁͷಁࢹ

஍্ʹඈདྷ͢ΔӉ஦ઢϛϡΦϯΛ༻͍ͯେن໛ͳ෺ମΛಁ͢ࢹΔڀݚΛਐΊ͍ͯΔɽ͜Ε·ͰߴΤωϧ

ΪʔՃ଎͓ߏػڀݚثΑͼஜ೾େֶͱڞಉͰɼࢠݪ࿍ͷಁࢹΛڀݚ͏ߦΛਐΊ͖ͯͨɽࡍࠃഇ࿍ػڀݚ

͑ߟऔΓ૊ΈͷҰͭͱͯ͠ɼ༹༥ͨ͠ͱ͚ͨ޲ʹͷഇ࿍ൃݪͳ͍ͬͯΔ෱ౡୈҰߦ͕ྗిژΑͼ౦͓ߏ

ΒΕΔҰ߸͔ػΒػ߸ࡾͷࢠݪ࿍ͷ࿍৺ͷ֩೩ྉͷঢ়ଶͷௐࠪʹ͠ྗڠɼ͜Ε·Ͱʹɼ෱ౡୈҰ̍ൃݪ

େֶͳͲཱݝखؠ͸ɼࡏݱɽ͖ͨͯͬߦͳ͍ɼҰ࿈ͷௐࠪΛߦͷ࿍৺ͷঢ়ଶͷௐࠪΛػ߸Αͼ͓̏ػ߸

ͱڞಉͰؠखࢁͷ؍ଌΛਐΊ͍ͯΔɽؠखࢁ͸ɼۙ೥Ր׆ࢁಈͷஹީ͕ݟΒΕ͕ͨ͋ظ࣌Γɼؠखཱݝ

େֶͳͲ͕த৺ͱͳΓɼ༷ʑͳख๏ΛऔΓೖΕͨ؍ଌମ੍͕ߏங͞Εͭͭ͋ΔɽͦͷҰ؀ͱͯ͠ɼؠख

ଌ૷ஔΛઃஔ͠ɼຊ೥؍೥౓຤ʹ̎୆໨ͷࡢͳ͍ͬͯΔɽߦଌΛ؍Λಁաͯ͘͠ΔӉ஦ઢϛϡΦϯͷࢁ

౓͸̎୆ମ੍Ͱؠखࢁͷ؍ଌΛͨͬߦɽ̎୆ͷ؍ଌ૷ஔ͸ো֐౳ʹΑΔఀؒظࢭ΋ͳ͘ৗ؍࣌ଌΛܧଓ

͍ͯ͠Δɽ

5) ATLAS࣮ݧ

ATLAS࣮ݧ͸ɼϤʔϩούߏػڀݚ֩ࢠݪ (CERN)ͰߦΘΕ͍ͯΔিಥܕՃ଎ݧ࣮ثͰ͋Γɼੈք࠷

ܕͷੑ࣭Λௐ΂ͨΓɼ௒ରশੑཧ࿦ͳͲͷඪ४໛ࢠΛিಥͤ͞ɼώοάεཻࢠͱཅࢠΤωϧΪʔͰཅߴ

Λ௒͑ͨ৽෺ཧͷ୳ࡧΛ͍ͯͬߦΔɽ

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

Ͱͷ࣮ݧͱɼ2026೥ʹܭը͞Ε͍ͯΔߴϧϛϊγςΟͰͷ࣮ݧ (HL-LHC)ʹ͚ͯ޲ɼՃ଎ثͷӡస͕ఀ

ΘΕ͍ͯΔɽߦ։ൃ͕ڀݚͷثग़ݕΕɼ͞ࢭ
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ຊࣨڀݚ͸ɼHL-LHCͰͷ࣮ݧʹ༻͍ΒΕΔ༧ఆͷɼATLASݕग़࠷ث಺૚Ͱඈ੻ݕग़Λ͏ߦ ITk(Inner

Tracker) ͷ։ൃʹࢀՃ͍ͯ͠ΔɽITk͸ɼγϦίϯɾϐΫηϧݕग़ࢠిʹثճ࿏ج൘͕औΓ෇͚ΒΕͨ

઀఺͕ണ͕ΕΔ͜ͱؾͷ๲ு཰ͷҧ͍ʹΑΓɼిࡐதͷԹ౓มԽʹΑͬͯɼૉݧ଄Λ͍ͯ͠Δ͕ɼ࣮ߏ

Թ૧தͰ߃ͷ೤๲ு͕ɼͲͷΑ͏ͳ࿪ΈΛ΋ͨΒ͔͢Λɼࡐ೦͞Ε͍ͯΔɽ2019೥౓͸ɼ༷ʑͳૉݒ͕

֬ೝ͢Δ࣮ݧΛͨͬߦɽ

6) ϙδτϩχ΢Ϝͷ ڀݚյաఔͷ่ࢠ5ޫ

22Naઢ͔ݯΒ์ग़͞ΕΔཅిࢠΛར༻ͯ͠ɼະͩ͞ূݕΕ͍ͯͳ͍࣍ߴQEDաఔͰ͋Δϙδτϩχ΢

Ϝͷ Δɽ2017೥͍ͯͬߦΛݧଌ࣮؍৅ͷࣄյ่كࢠ5ޫ 1݄͔ΒσʔλऩूΛ։࢝͠ɼ2018೥ 12݄·

Ͱʹɼ2Πϕϯτͷ ग़͞Εͨɽݕ৅ީิ͕ࣄյ่ࢠ5ޫ

2019೥౓͸࣮ݧͷ౷ܭਫ਼౓Λ্ͤ͞޲ΔͨΊɼσʔλऩूΛܧଓͨ͠ɽ
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carbon, iron, and their ratios with the T2K on-axis detectors”, PTEP, Volume 2019, Issue 9, 093C02

(2019)

B. Adeva et al. “First Measurement of a Long-Lived π+π− Atom Lifetime”, Phys. Rev. Lett. 122,

082003 (2019)
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2) ֶձߨԋ

˔ ೔ຊ෺ཧֶձ 2019೥ळقେձ 2019೥ 9݄ 17ʙ20೔ʢܗࢁେֶʣ

Belle II࣮ݧARICHݕग़ثΞοϓάϨʔυʹݕޫ͚ͨ޲ग़ثMPPCͷڀݚ

,ଠ࿠݈ੈٱ ,मҰాؠ ֟ຊࢻ৫, ֯໺लҰ, ἞ా఩࿠, খྛকٍ, ,ߦ޹٢ॅ ҝۙ࠼ஐ, ถӬڡ৳, ଞ

Belle II࣮ݧARICHݕग़ثΞοϓάϨʔυͷͨΊͷޫݕग़ثMPPC༻ASICͷ։ൃ

௽౻ণਓ, ,मҰాؠ ֟ຊࢻ৫, ֯໺लҰ, ,ଠ࿠݈ੈٱ ἞ా఩࿠, খྛকٍ, ,ߦ޹٢ॅ ҝۙ࠼ஐ, ถӬڡ

৳, ଞ

T2Kલஔݕग़ثվྑͷͨΊͷ LEDֱਖ਼૷ஔͷ։ൃͱੑೳධՁ

,࢘୓ݪࡏ ,།ਓޱా҄ ֯໺लҰ, ଞ T2K Collaboration

ೋॏϕʔλ่յ࣮ݧDCBAͷݱঢ়

ງ༔ฏ, ֯໺लҰ, ඿௡ྑี, ,ߦ޹٢ॅ ଞ

˔ ೔ຊ෺ཧֶձ ୈ 75ճ೥࣍େձ 2019೥ 3݄ 16ʙ19೔ʢ໊ݹ԰େֶʣ

T2Kલஔݕग़ثվྑʹ͓͚Δଟνϟϯωϧޫݕग़ثͷϦΞϧλΠϜֱਖ਼૷ஔͷ։ൃͱੑೳධՁ

,࢘୓ݪࡏ ,།ਓޱా҄ ֯໺लҰ, ଞ T2K Collaboration

Belle II࣮ݧARICHͷޫݕग़ثΞοϓάϨʔυʹڀݚ͚ͨ޲ 2

௽౻ণਓ, ,मҰాؠ ֟ຊࢻ৫, ֯໺लҰ, ,ଠ࿠݈ੈٱ ἞ా఩࿠, খྛকٍ, ,ߦ޹٢ॅ ҝۙ࠼ஐ, ถӬڡ

৳, ଞ

Belle II࣮ݧ ARICHݕग़ثʹ͓͚Δҟৗݕ஌γεςϜͷ։ൃ

খྛকٍ, ,मҰాؠ ֟ຊࢻ৫, ֯໺लҰ, ,ଠ࿠݈ੈٱ ἞ా఩࿠, ,ߦ޹٢ॅ ҝۙ࠼ஐ, ௽౻ণਓ, ถӬڡ

৳, ଞ

ձٞࡍࠃ

˔ The 40th Anniversary Symposium of the US Japan Science and Technology Cooperation Program

in High Energy Physics, Hawaii, April 14-18, 2019,

T. Arihara, “Development of LED Calibration System with Light Guide Plate for ND280 Upgrade”

˔ 29th International Symposium on Lepton Photon Interactions at High Energies (LP2019), Toronto,

Canada, Aug. 5-10, 2019

M. Yonenaga, “Early physics prospects for radiative and electroweak penguin decays at Belle II”

˔ 18th International conference on B-Physics at Frontier Machines (BEAUTY 2019), Ljubljana, Slove-

nia, Sept. 30-Oct. 4, 2019

M. Yonenaga, “Rare decays studies using early Belle II data”
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ࣨڀݚݧ෺ཧ࣮ࢠݪ

1. ಈͷ֓ཁ׆ڀݚ

ࣨڀݚɾ൓Ԡ෺ཧԽֶ߈೥౓ͱಉ༷ʹɼԽֶઐࡢ (৓ؙय़෉ڭतɼদຊ३ॿڭ) ͓Αͼ࿈ܞେֶӃڭतͰ

͋ΔཧԽֶڀݚॴͷ౦ढ़ߦओ೚ڀݚһͱͷݻڧͳڞಉڀݚମ੍Λҡͭͭ࣋͠ɼࣨڀݚͷಠࣗੑΛอͬͨ

Λਫ਼ྗతʹਪڀݚతݧ෺ཧֶͷ࣮ࢠɾ෼ࢠݪͱͷόϥϯεΛऔΓͳ͕ΒɼΠΦϯিಥΛத৺ͱͨ͠ڀݚ

ਐ͍ͯ͠Δɽ

1) ੩ిܕΠΦϯ஝ੵϦϯάΛ༻͍ͨࢠݪ෼ࢠͷিಥɾྫྷ٫աఔͷڀݚ

੩ిܕΠΦϯ஝ੵϦϯά͸ɼ੩ి৔ͷΈΛ༻͍ͯपճΠΦϯͷيಓ੍ޚΛͨ͏ߦΊɼपճΠΦϯछͷ࣭

ྔʹؔ͢Δ੍͕ݶͳ͍ͱ͍͏ಛ௃Λͭ࣋ɽ ຊֶʹઃஔ͞Εͨ TMU E-ring͸ੈքͰࡾ൪໨ʹ։ൃ͞Ε

ͨ੩ిܕΠΦϯ஝ੵϦϯάͰ͋Γɼओʹ෼ࢠෛΠΦϯ͓ΑͼΫϥελʔෛΠΦϯʹ͍ͭͯɼ಺෦Τωϧ

Ϊʔͷ؇࿨աఔɼ͢ͳΘͪྫྷ٫աఔͷڀݚΛ͖ͨͯͬߦɽ

(1) ୸ૉΫϥελʔෛΠΦϯ :

ຊࣨڀݚͰ͸ɼϨʔβʔΞϒϨʔγϣϯ๏ʹΑͬͯੜ੒ͨ͠ߴԹͷ௚࠯ঢ়୸ૉΫϥελʔෛΠΦϯͷྫྷ

٫աఔʹ͍ͭͯɼܥ౷తͳڀݚΛ͖ͨͯͬߦɽిࢠ਌࿨ྗΑΓ͍ߴ಺෦ΤωϧΪʔΛͨͬ࣋ෛΠΦϯ͸

಺͍޿ɼ·ͨɼৼಈঢ়ଶͷભҠʹ൐͏੺֎ઢ์ग़ʹΑͬͯྫྷ٫͞ΕΔৼಈ᫔ࣹྫྷ٫͸͜͠ى୤཭Λࢠి

෦ΤωϧΪʔྖҬʹ͓͍ͯओཁͳྫྷߏػ٫Ͱ͋Δɽۙ೥ɼ͜ΕʹՃ͑ͯɼిجࢠఈঢ়ଶͷߴৼಈྭىঢ়

ଶ͔Βٯ಺෦స׵ʹΑͬͯిىྭࢠঢ়ଶʹભҠ͠ɼ͔ͦ͜ΒޫܬΛ์ग़͢Δ͜ͱͰྫྷߴ٫͕଎ʹਐΉ࠶

ΠΦϯ஝ੵϦϯάΛपճதͷෛΠΦϯʹରͯ͠ϨʔܕΕͨɽҎલ͔Β੩ి͍ͩ͞ݟͱ͍͏աఔ͕ޫܬؼ

βʔΛরࣹ͢Δ͜ͱͰిࢠ୤཭ᮢ஋ΛΘ͔ͣʹ௒͑Δঢ়ଶ΁ͱྭ͠ىɼরࣹؒ࣌ͱϨʔβʔ೾௕Λม͑

ͳ͕Βੜ੒͢ΔதੑཻࢠΛ؍ଌ͢Δ͜ͱͰ, ಺෦ΤωϧΪʔঢ়ଶ෼෍Λଌఆ͢Δख๏ΛฤΈग़͍ͯͨ͠ɽ

͔͠͠ɼC−
4 ͓ΑͼC−

6 ʹؔ͢Δ࣮ݧσʔλͱγϛϡϨʔγϣϯ݁Ռ͸શ͘Ұகͤͣɼఆੑతͳٞ࿦͢Β

ෆॆ෼ͩͬͨɽͦ͜Ͱৼಈྫྷ٫଎౓ͱ์ޫܬؼ࠶ग़଎౓Λิਖ਼͢Δ܎਺Λಋೖͨ͠ͱ͜Ζɼॆ෼ͳਫ਼౓

Ͱ࣮݁ײՌΛ͢ݱ࠶Δ͜ͱʹ੒ޭ͠ɼྫྷ٫աఔͷϞσϦϯά͕΄΅ཱ֬ͨ͠ͱ͑ݴΔɽࡢ೥౓͔ΒɼC−
4

͓ΑͼC−
6 ͷ͔ڀݚΒཱ֬͞Εͨख๏Λ༻͍ͯɼΑΓෳࡶͳC−

8 ͷྫྷ٫଎౓Λଌఆ͢Δ࣮ݧΛ։ͨ࢝͠.

(2) ଟ؀๕߳଒୸ԽਫૉෛΠΦϯ :

੕ۭ͔ؒؒΒͷ੺֎์ࣹεϖΫτϧʹ͸ଟ͘ͷະಉఆϥΠϯ͕ଘ͢ࡏΔɽͦͷಛ௃͕ଟ؀๕߳଒୸Խਫ

ૉ (Polycyclic Aromatic HydrocarbonɼPAH) ͷৼಈεϖΫτϧͱҰக͍ͯ͠ΔͨΊ, ༗ྗͳީิͱ͑ߟ

ΒΕ͍ͯΔɽཱͨ͠ݽ PAHͷੑ࣭ʹؔ͢Δ৘ใͷҰͭͱͯ͠ɼPAHෛΠΦϯͷྫྷ٫աఔͷ؍ଌΛͬߦ

ͨɽ۩ମతʹ͸ϖϯληϯ (C22H14) ͷඍ݁থค຤ʹΞϒϨʔγϣϯ༻ϨʔβʔΛরࣹ͢Δ͜ͱͰෛΠ

ΦϯΛੜ੒ͤͯ͞पճ஝ੵ͠ɼࣗಈిࢠ୤཭ʹΑͬͯੜ੒ͨ͠தੑཻڧࢠ౓ͷؒ࣌มԽ͓ΑͼϨʔβʔ

রࣹʹΑΔதੑཻࢠऩྔΛଌఆͨ͠ɽࡢ೥౓͔Β࢝Ίͨϖϯληϯ࣮ݧ͸͢ͰʹσʔλΛऔΓऴ͑ղੳ

ͨ͠ͱ͜Ζɼͦͷྫྷ٫աఔ͕ैདྷͱҟͳ͍ͬͯΔ͜ͱ͕໌Β͔ʹͳͬͨɽͦ͜Ͱɼࡏݱ͸ཧ࿦తͳΞϓ

ϩʔν͔Β৽͍͠ϞσϧΛ໛ࡧதͰ͋Δɽ

(3) ೋࢠݪ෼ࢠෛΠΦϯ :

తࢠΑΓͦͷిʹ׵٫͞ΕΔ͔ɼ಺෦సྫྷʹ଎ٸΑΔ͚͍ޫ์ग़Ͱʹى୤ྭࢠ͸ిࢠऩͨ͠෼ٵΛࢠޫ

ΤωϧΪʔΛৼಈΤωϧΪʔ΁ͱ࠶෼഑͢Δɽ·ͨ಺෦స࠶ʹޙ׵ͼిࢠతΤωϧΪʔ΁ͱ෼഑͢Δա

ఔ΋ଘ͢ࡏΔͨΊɼଟࢠݪ෼ࢠෛΠΦϯʹ͓͍ͯ௚઀ిࢠ୤཭ΑΓ΋ؒ࣌తʹ஗͍஗Ԇిࢠ୤཭աఔ͕

͜Ε·Ͱใ͞ࠂΕ͍ͯΔɽҰํͰɼ2ࢠݪ෼ࢠ͸ͦͷঢ়ଶ਺ͷগͳ͔͞Βిىྭࢠঢ়ଶͱৼಈྭىঢ়ଶ

ͷৼిΧοϓϦϯάʹΑΔ಺෦స͜ى͕׵ΓͮΒ͍ͨΊɼ͜Ε·Ͱ஗Ԇిࢠ୤཭աఔ͸͖ىͳ͍ͱ͑ߟ
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ΒΕ͓ͯΓใࠂ΋͞Ε͍ͯͳ͍ɽࡢ೥౓͔ΒɼSi−2 ͷ࣮ݧΛ TMU E-ringΛ༻͍ͯ։࢝࢝͠Ίͨɽपճ

஝ੵ͞Εͨ Si−2 ʹϨʔβʔޫΛরࣹ͠ɼޫిࢠ୤཭ʹΑΓதੑԽͨ͠ Si2 ΛϦϯάͷ൒प͝ͱʹஔ͔Ε

ͨ 2ͭͷݕग़ثΛ༻͍ͯݕग़ͨ͠ɽΠΦϯ஝ੵϦϯάʹΑΓ౳֩ Ͱ͋Δࢠ෼ࢠݪ2 Si−2 ͷ଎͍ిࢠ୤཭

ͱ஗Ԇిࢠ୤཭Λؒ࣌తʹ෼཭͠ɼ10 µsΦʔμʔͷ஗Ԇిࢠ୤཭աఔͷ؍ଌʹ੒ޭͨ͠ɽ͞Βʹ೾௕Մ

มOPOϨʔβʔΛ༻͍ͯྭى೾௕Λ૟Ҿ͢Δ͜ͱͰ Si−2 ͷৼಈɾճసྭىεϖΫτϧΛଌఆͨ͠ɽSi−2
͸جఈঢ়ଶͰ͋ΔX2Σ+

g ঢ়ଶͷΘ͔ͣ 200 cm−1 ্ʹA2Πu ঢ়ଶ͕ଘ͓ͯ͠ࡏΓɼ͜ͷA2Πu ঢ়ଶ͔Β

தੑجఈঢ়ଶͷ 3Σ−
g ΁͸ڐ༰ભҠͰ͋Δɽ͜ͷͨΊɼྭى௚؍ʹޙଌ͞Εͨଈൃ৴߸͸ A2Πu ˠ 3Σ−

g

ͷભҠʹΑΔ଎͍ిࢠ୤཭աఔͰ͋ΔɽҰํͰɼ൒प؍ʹޙଌ͞Εͨ஗Ԇ৴߸͸X2Σ+
g → B2Σ+

u ͔Βৼ

ి૬࡞ޓ༻Λͯܦதੑ Si2 ΁ભҠͨ͠஗Ԇిࢠ୤཭աఔͰ͋Δɽ͜ͷ݁Ռ͔Βɼதؒঢ়ଶͱͯ͠ A2Πu

͕ؔ༩͢Δ Si−2 ͷ஗Ԇిࢠ୤཭աఔͷߏػΛ໌Β͔ʹͨ͠ɽ

2) ଟՁΠΦϯͷిՙҠߦ൓Ԡ

தੑ͔ࢠݪΒෳ਺ͷిࢠΛണ͗औΔ͜ͱͰੜ੒͞ΕΔଟՁΠΦϯ͸ɼ͍ߴ಺෦ΤωϧΪʔΛ༗͢ΔͨΊ

ʹதੑͷ෺࣭ͱ͸ඇৗʹܹ͍͠൓ԠΛ͢͜ىɽͦͷμΠφϛΫε͸ࢠݪিಥ෺ཧֶͷॏཁͳڀݚର৅Ͱ

͋Δ͕ɼҰํͰɼॏࢠݪʹ͍ͭͯ͸ଟՁΠΦϯͷࢠݪ෼ޫֶతσʔλ͸ඇৗʹ๡͘͠ɼԠ༻తͳ෼໺͔

Βͷૅجσʔλͷཁٻʹରͯ͠ॆ෼ʹ౴͑ΒΕͳ͍ঢ়͕گଓ͍͍ͯΔɽຊࣨڀݚͰ͸ిࢠαΠΫϩτϩ

ϯڞ໐ (Electron Cyclotron ResonanceɼECR) ૉ͔ΒݩΛ༻͍ͯɼCͷΑ͏ͳܰݯଟՁΠΦϯܕ Biͷ

Α͏ͳॏݩૉ·Ͱɼ༷ʑͳࢠݪͷଟՁΠΦϯϏʔϜΛੜ੒ͯ͠ɼিಥμΠφϛΫεͱࢠݪ෼ޫͱ͍͏ೋ

ͭͷཱ৔ͰͷڀݚΛਪਐ͍ͯ͠Δɽ

(1) ਖ਼ߍ౓ײग़ݕͷث෼ޫ֎ࢵ୺ۃ :

keV/uఔ౓ͷ௿଎ͷଟՁΠΦϯͱதੑඪతؾମͱͷিಥʹ͓͍ͯ͸ɼඪత͔ΒଟՁΠΦϯʹి͕ࢠҠߦ

ىྭߴঢ়ଶ͕ੜ੒͢Δաఔ͕ඇৗʹେ͖ͳஅ໘ੵΛ༗͍ͯ͠Δɽ͜ͷաఔʹΑͬͯੜ੒ͨ͠ىྭߴͯ͠

ঢ়ଶ͔ΒͷൃޫΛ؍ଌ͢Δ͜ͱͰɼిࢠҠߦஅ໘ੵΛଌఆ͢Δ͚ͩͰͳ͘ɼ৽͍͠ޫֶతભҠɼԆ͍ͯ

͸ΤωϧΪʔ४ҐΛٻΊΔํ๏͸ిՙަ׵෼ޫ (Cherge Exchange Spectroscopy) ͱݺ͹Ε͍ͯΔɽભ

Ҡ೾௕ͷܾఆ͚ͩͰ͋Ε͹ɼൃޫͷݕग़ײ౓ͷ৘ใ͸ඞཁͰ͸ͳ͍͕ɼஅ໘ੵʹؔ͢ΔσʔλΛऔಘ͢

ΔͨΊʹ͸ɼ೾௕ʹґଘ͢Δݕग़ײ౓ͷઈର஋͕ඞཁͰ͋ΔɽຊࣨڀݚͰ༻͍͍ͯΔۃ୺ࢵ֎ྖҬ༻ͷ

ࣼೖࣹ෼ޫݕग़γεςϜ͸ɼۚͰίʔςΟϯά͞Εͨूޫ༻ͷγϦϯυϦΧϧɾϛϥʔɼՄಈࣜεϦο

τɼऩࠩิਖ਼ܕฏ໘݁૾༻Ԝ໘ϥϛφʔϨϓϦΧճં֨ࢠɼిܕ٫ྫྷࢠ CCDΧϝϥ͔Βߏ੒͞Ε͍ͯ

Δɽ3ͭͷޫֶૉࢠʢϛϥʔɼճં֨ࢠɼCCDʣͷޮ཰͸ݦஶͳ೾௕ґଘੑΛ͍ͯͬ࣋Δ͕ɼͦΕͧΕ

ʹ͍ܾͭͯఆ͢Δ͜ͱ͸༰қͰ͸ͳ͍ɽ·ͨɼूޫϛϥʔͱεϦοτ͕ࠐݟΜͰ͍Δཱମ֯Λઃܭਤ͔

Βੵݟ΋Δ͜ͱ͸ՄೳͰ͋Δ͕ɼͦͷਫ਼౓͸͘ߴ৴པͰ͖Δ΋ͷͰ͸ͳ͍ɽ௨ৗ͸ڧ౓ͷઈର஋͕൑ͬ

͍ͯΔޫݯΛ༻͍ͯɼ؍ଌ͞Εͨڧ౓ͱͷൺֱ͔Β෼ޫγεςϜશମͷײ౓Λܾఆ͢Δ͕ɼ਺೥લ͔Β

৴པͰ͖Δൃޫஅ໘ੵͷઈର஋ͱൺֱ͢Δํ๏Λ։ൃ͖ͯͨ͠ɽད͓ΑͼHe༷ͷܰݩૉ (CɼNɼO) Π

Φϯͱ Heඪతͷিಥʹ͓͚Δిࢠঢ়ଶ͝ͱͷిࢠҠߦஅ໘ੵ͕ɼطʹ๺ژɾԠ༻෺ཧࢉܭ਺ֶڀݚॴ

ͷԦڭࠃݐतͷάϧʔϓʹΑͬͯ͞ࢉܭΕ͍ͯΔɽ͜ͷஅ໘ੵΛ༻͍ͨΧεέʔυɾϞσϧΛ਺஋తʹ

ղ͘͜ͱͰɼ͜͜ͷભҠʹର͢Δൃޫஅ໘ੵͷઈର஋Λ͢ࢉܭΔϓϩάϥϜΛ 2೥લʹ։ൃͨ͠ɽࠓ೥

౓͸ C6+ɼC4+ɼN5+ɼ͓ΑͼO6+ ΛϏʔϜͱͯ͠িಥ࣮ݧΛ͍ߦɼ2–31 nmͷ೾௕ൣғͷ 14ຊͷً

ઢʹ͍ͭͯɼൃޫஅ໘ੵͱ؍ଌڧ౓ͷൺͱͯ͠ઈମݕग़ײ౓ΛٻΊͨɽͦͷ݁ՌΛ༻͍ͯɼి͕ࢠଟՁ

ΠΦϯଆʹҠ͢ߦΔͱಉ͜ى͕ىྭʹ࣌Δ͜ͱͰੜ੒ͨ͠He+(2p)ͷ 1s–2pભҠʹ͍ͭͯൃޫஅ໘ੵΛ

ΒΕͨɽݟ஋ͱ੔߹ͷ͋ΔҰக͕ࠂͷใڈΊͨͱ͜Ζɼաٻ

(2) ෼ࢠඪతʹ͓͚ΔϑϥάϝϯτࢠݪΠΦϯͷൃޫ :

2016೥ͷ࣮ݧͰɼଟՁTaΠΦϯͱN2 ΍O2 Λিಥͤͨ͞ࡍʹɼNࢠݪ΍OࢠݪͷଟՁΠΦϯ͔Βͷൃ
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Λཧղ͢Δ໨తͰɼଟՁࡉ৅ͷৄݱଌ͞Εͨɽ͜ͷ؍ઢྖҬʹॳΊͯ֎ࢵ୺ۃ͕ޫ XeΠΦϯΛ༻͍ͨ

ԉ੍౓ʹΑͬͯ໿ࢧڀݚظੜ୹ֶཹࠃؼ೥౓΋ࠓ͸ڀݚɽ͜ͷ͖ͨͯͬߦΛݧ࣮ 1ϲ݄ؒɼটᡈ͢Δ͜

ͱ͕Ͱ͖ͨGiorgi Vishapidzeത࢜ (Ilya State UniversityɼGeorgia) ͱͷڞಉڀݚͱ࣮ͯͨ͠͠ࢪɽࠓ

೥౓͸ 12–15ՁͷXeΠΦϯͱN2 ෼ࢠͷܥ౷తͳଌఆΛͨͬߦɽ·ͣɼൃޫڧ౓ͱඪతؾମѹྗ͕ൺྫ

͢Δ͜ͱΛ֬ೝͨ͠ɽ͜ͷ࣮ࣄ͸ɼଟՁ XeΠΦϯͱͷিಥʹΑͬͯඪత͔Βੜ੒ͨ͠ଟՁϑϥάϝϯ

τࢠݪΠΦϯ͕ɼඪతؾମͱিಥ͢Δ͜ͱͰൃޫ͢Δͱ͍͏ೋ࣍൓Ԡ͸ຆͲ͍ͯͬ͜ىͳ͍͜ͱΛҙຯ

͍ͯ͠ΔɽैͬͯɼଟՁϑϥάϝϯτࢠݪΠΦϯʢN4+(1s23d)ɼN3+(1s22s3p)ͳͲʣ͸XeΠΦϯͱͷ

িಥʹΑͬͯ௚઀ੜ੒͢Δ͜ͱ͕֬ೝͰ͖ͨɽ͞Βʹɼࠓ೥౓ܾఆͰ͖ͨઈମݕग़ײ౓Λ༻͍ͯɼ͜ͷ

Ίͨͱ͜Ζɼ1–3ٻϑϥάϝϯτΠΦϯ͔Βͷൃޫஅ໘ੵΛىྭ Å2 ͱ͍͏஋͕ಘΒΕͨɽ͜ͷ஋͸༧૝

ͯ͠஋ΑΓ 10ഒҎ্େ͖͘ɼଟՁΠΦϯ͕ඪత෼ࢠͷిࢠӢͷதʹ௚઀ඈͼࠐΜͰྭىͱղ཭Λಉ࣌ʹ

ͳϝΧχζϜΛղ໌͢ࡉৄʹͰ͸ͳ͍͜ͱΛҙຯ͍ͯ͠Δɽ͞Βߏػաఔ͕ओͨΔىྭࢠ಺֪ి͢͜ى

ΔͨΊʹɼޙࠓ΋ܥ౷తͳ࣮ݧΛܧଓ͍ͯ͘͠༧ఆͰ͋Δɽ

(3) ࿈੕தੑࢠ੕߹ମʹΑΔॏݩૉ߹੒աఔ :

࿈੕தੑࢠ੕߹ମʹ͓͚Δ rϓϩηεʹΑͬͯ FeΑΓ΋ॏ͍ͨݩૉ͕߹੒͞ΕΔ͜ͱΛ໌Β͔ʹ͢Δ

ͨΊɼෆ଍͍ͯ͠ΔଟՁॏΠΦϯͷࢠݪ෼ޫֶతσʔλΛऔಘ͢ΔڞಉڀݚΛ౦๺େֶɾ౦๜େɾి௨

େɾ֩༥߹ݚͱਐΊ͍ͯΔɽ2017೥ 8݄ 17೔ʹ࿈੕தੑࢠ੕߹ମʹΑΔॏྗ೾͕ॳΊͯ؍ଌ͞Εɼ߹

ମͯ͠ੜ੒ͨ͠ΩϩϊϰΝ (kilonova) ͔Β͸ γઢ͔Βి೾·Ͱͷ͋ΒΏΔ೾௕ྖҬͷి࣓೾͕ݕग़͞Ε

ͨɽॏݩૉͷ෼ޫσʔλ͸ۃΊͯ๡͍͕͠ɼଟ͘ͷԾఆΛॏͶͯߦΘΕͨ᫔ࣹྲྀମγϛϡϨʔγϣϯ͸

Մࢹɾ੺֎ྖҬʹ͓͚Δ؍ଌ݁ՌΛఆੑతʹ͢ݱ࠶Δ͜ͱʹ੒ޭͨ͠ɽ͔͠͠ͳ͕Βఆྔతʹ͸·ͩ·

ͩෆॆ෼Ͱ͋ΔͨΊɼࢠݪ෼ޫσʔλΛ੔උ͍ͯ͘͜͠ͱͷॏཁੑ͸มΘ͍ͬͯͳ͍ɽཧ࿦γϛϡϨʔ

γϣϯͷ༧૝ʹΑΕ͹ɼ߹ମ௚ޙͷࢠݪΠΦϯͷՁ਺͸ 3–4Ձఔ౓Ͱ͋ΓɼՄࢹɾ੺֎ൃޫʹ͸ϥϯλ

ϊΠυͷد༩͕େ͖͍ͱ͞Ε͍ͯΔɽͦ͜Ͱɼઌͯ͠ߦཧ࿦ߦ͕ࢉܭΘΕ͍ͯΔ Erʹ͍࣮ͭͯݧΛ։

ʹ೥౓·Ͱࡢɽͨ࢝͠ 4–5Ձͷ ErΠΦϯͱAr͓ΑͼN2 ͱͷিಥ࣮ݧΛ͕͖ͨͯͬߦɼൃޫڧ౓͕ඇ

ৗʹऑ͍ͨΊʹ ଌͰ͖؍ʹ࣌೾௕ྖҬΛಉ͍޿࿐ޫ͕ඞཁͰ͋ͬͨɽͦͷͨΊɼؒ࣌ఔ౓ͷ௕ؒ࣌2–1

Δ௿෼ࢄճં֨ࢠΛඋ͑ͨ৽͍͠෼ޫثΛಋೖͨ͠ɽ

(4) ϏʔϜೖࣹγεςϜͷ։ൃࢠݪϏʔϜΠΦϯτϥοϓ΁ͷதੑਫૉࢠి :

ैདྷͷిՙަ׵෼ޫͰ͸ɼଟՁΠΦϯϏʔϜͱதੑؾମඪతͷ૊Έ߹ΘͤͰ࣮ߦ͕ݧΘΕ͍ͯΔͨΊɼൃ

ޫण໋͕ nsҎ্͋Δ৔߹͸িಥྖҬ͔Βͷൃޫڧ౓͕ۃ୺ʹऑ͘ଌఆ͸ෆՄೳͰ͋ͬͨɽmsҎ্ͷ௕

ण໋ͷ৔߹ʹ͸ɼিಥྖҬΛ௨աͨ͠ྭىଟՁΠΦϯΛΠΦϯτϥοϓʹಋೖ͠ɼด͡ࠐΊͨଟՁΠΦϯ

͔ΒͷൃޫΛ؍ଌ͢Δʹ੒ޭ͕ͨ͠ɼൃޫஅ໘ੵͷଌఆ͸ݪཧతʹແཧͰ͋ͬͨɽͦ͜Ͱɼด͡ࠐΊͨ

ଟՁΠΦϯʹதੑࢠݪϏʔϜΛরࣹͯ͠ిՙҠߦ൓ԠΛͤ͜͞ىɼྭىΠΦϯΛด͡ࠐΊͨ··Ͱൃޫ

Λ؍ଌ͢Δ࣮ݧΛܭըͨ͠ɽࠓ೥౓͸ɼதੑਫૉࢠݪϏʔϜݯͷ։ൃʹணखͨ͠ɽ·ͣɼྗڧͳH+ Ϗʔ

Ϝݕ͍ͯͭʹݯ౼͠ɼ2.45 GHzͷϚΠΫϩ೾Λ༻͍ͨϓϥζϚΠΦϯݯΛಋೖ͢Δ͜ͱʹͨ͠ɽਫૉϓ

ϥζϚʹ͸ H+ Ҏ֎ʹ H+
2 ͱ H+

3 ͕ಉ࣌ʹଘ͢ࡏΔͨΊɼ੡଄ϝʔΧʔʹ͓͍ͯҾ͖ग़ͨ͠ΠΦϯϏʔ

Ϝͷ࣭ྔ෼ੳΛ͍ߦɼϓϥζϚνΣϯόʔͷѹྗ͕௿͍৔߹ʹ͸ 100%͕H+ Ͱ͋Δ͜ͱΛ֬ೝͨ͠ɽ

3) ௒ྲྀಈϔϦ΢ϜӷణΛ༻͍ͨྫྷ٫෼ࢠΠΦϯੜ੒

ѹϊζϧ͔Βߴ HeؾମΛ෾ग़ͤ͞Δͱ 0.4 Kͷӷణ͕ੜ੒͢Δɽ͜ͷӷణ͸௒ྲྀಈੑΛࣔ͠ɼিಥ͠

ͨ෼ࢠΛ಺෦ʹ༰қʹऔΓࠐΉੑ࣭Λ͍ͯͬ࣋ΔɽཧԽֶڀݚॴʹ͓͍ͯɼϔϦ΢ϜӷణʹΞχϦϯ

C6H5NH2 ෼ࢠΛऔΓࠐΈɼϨʔβʔޫΠΦϯԽʹΑͬͯੜ੒ͨ͠ΠΦϯͷ࣭ྔεϖΫτϧΛଌఆͨ͠ɽ

ຆͲ͸ҰՁͷΞχϦϯΠΦϯʹଟ਺ͷ He͕݁߹ͨ͠ΫϥελʔΠΦϯͰ͋Δ͕ɼଟՁͷΞχϦϯΠΦ

ϯ͕ݕग़͞ΕͨΓɼΞχϦϯμΠϚʔΠΦϯ͕ੜ੒͞Εͨͱ͖ʹ͸He͸݁߹͍ͯ͠ͳ͍ͳͲɼڵຯਂ͍
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݁Ռ͕ಘΒΕ͓ͯΓɼ৚݅ΛมԽ༷ͤͨ͞ʑͳଌఆΛ͍ߦͳ͕Βɼੜ੒ߏػʹؔ͢Δ࡯ߟΛਐΊ͍ͯΔɽ

2. ੷ۀڀݚ

1) ࿦จ

Y. Nakano, R. Igosawa, S. Iida, S. Okada, M. Lindly, S. Menk, R. Nagaoka, T. Hashimoto, S. Ya-

mada, T. Yamaguchi, S. Kuma, and T. Azuma: Status of the laser spectroscopy and merged-beam

experiments at RICE, JPS Conf. Proc. in press.

H. Tanuma and N. Numadate: Soft X-ray emissions from inner-shell excited Li-like ions in charge

transfer collisions of meta-stable He-like ions with neutral gases, NIFS-PROC 114, 1–4 (2019).

2) ֶձߨԋ

˔ িಥֶձୈࢠݪ 44ճ೥ձɹ 2019೥ 9݄ 5೔ʙ6೔ʢిؾ௨৴େֶʣ

൧ాਐฏɼ৾ؒٱɼদຊ३ɼݹ઒෢ɼాপഹɼ৓ؙय़෉ɼ౦ढ़ߦɼV. ZhaunerchykɼK. HansenɿߴԹ

Si−2 ͷৼಈɾճసྭىʹ൐͏஗Ԇిࢠ୤཭աఔͷൃݟʢϗοττϐοΫߨԋʣ

Ҫޱ༗ࣿɿޫΠΦϯԽʹΑΔ 0.4 KͷϔϦ΢Ϝӷణ಺แ෼ࢠΠΦϯͷੜ੒ʢϗοττϐοΫߨԋʣ

ాপഹɿଟՁΠΦϯͷిՙҠߦ൓Ԡͱͦͷஅ໘ੵʢট଴ߨԋʣ

˔ ೔ຊ෺ཧֶձ 2019೥ळقେձɹ 2019೥ 9݄ 10೔ʙ13೔ʢذෞେֶʣ

൧ాਐฏɼ৾ؒٱɼদຊ३ɼݹ઒෢ɼాপഹɼ৓ؙय़෉ɼ౦ढ़ߦɼV. ZhaunerchykɼK. HansenɿSi−2 ͷ

ৼಈճసঢ়ଶΛܦ༝ͨ͠஗Ԇిࢠ୤཭

൧ᖒਖ਼ొ࣮ɼ൧ాਐฏɼ৾ؒٱɼ౦ढ़ߦɼத໺༟࢘ɿ߹ྲྀϏʔϜ࣮͚ͨ޲ʹݧதੑϏʔϜݯͷ։ൃ III

໺ా༔༞ɼాপഹɿ௿ԹϔϦ΢Ϝؾମதʹ͓͚Δ CS+2 ΠΦϯͷҠಈ౓

˔ ୈ 20ճ෼ࢠ෼ޫڀݚձ ɹ 2020೥ 3݄ 9೔ʙ10೔ʢ๺ཬେֶɾ૬໛ݪΩϟϯύεʣ

Ҫޱ༗ࣿɼ৾ؒٱɼాপഹɼ౦ढ़ߦɿ௒ྲྀಈϔϦ΢ϜӷణதΞχϦϯͷޫΠΦϯԽεϖΫτϧ

൧ాਐฏɼ৾ؒٱɼদຊ३ɼݹ઒෢ɼాপഹɼ৓ؙय़෉ɼ౦ढ़ߦɼV. ZhaunerchykɼK. HansenɿSi−2 ͷ

ৼి૬࡞ޓ༻Λ൐͏஗Ԇిࢠ୤཭աఔ

˔ ೔ຊ෺ཧֶձ ୈ 75ճ೥࣍େձɹ 2019೥ 3݄ 16೔ʙ19೔ʢ໊ݹ԰େֶɾ౦ࢁΩϟϯύεʣ

൧ాਐฏɼ৾ؒٱɼদຊ३ɼݹ઒෢ɼాপഹɼ৓ؙय़෉ɼ౦ढ़ߦɼV. ZhaunerchykɼK. HansenɿSi−2 ͷ

ৼಈɾճసঢ়ଶΛ൓өͨ͠஗Ԇ୤཭ʹΑΔిىྭࢠεϖΫτϧ

ձٞࡍࠃ

˔ International Workshop on Atomic and Molecular Data for Plasma Applications, Sapporo, Japan,

14 July, 2019

H. Tanuma: Mobility measurements for small molecular ions cooled helium gas (invited)
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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౳

௕ౢହ೭ɼࢁԼࢤوɼ൧ాਐฏɼࣉ෦ج޺ɼཱՖོߦɿΞϧΧϦۚଐৠணද໘͔Βͷϙδτϩχ΢Ϝ์

ग़ߏػɼཅిࢠՊֶɼ12ɼ15–21 (2019)
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Ӊ஦෺ཧ࣮ࣨڀݚݧ

1. ಈͷ֓ཁ׆ڀݚ

ʮͻͱΈʯӴ੕ͷ̭ઢ෼ޫαΠΤϯεΛҾ͖͙ͨܧΊͷXRISMܭը͕ਐΊΒΕɼຊࣨڀݚ͸ϚΠΫϩΧ

ϩϦϝʔλΛ༻͍ͨ؍ଌ૷ஔ Resolveͷத৺తͳ໾ׂΛՌͨ͢άϧʔϓͱͯ͠ࢀՃ͍ͯ͠ΔɽҰํɼۜ

Տؒ෺࣭୳ࠪΛ໨͢ࢦ Super DIOS ୳ࠪݍؾ࣓ٿը΍ɼ஍ܭ GEO-X ,ըΛਪਐ͠ܭ ͜͏ͨ͠কདྷͷ̭

ઢϛογϣϯͷͨΊʹɼTESϚΠΫϩΧϩϦϝʔλ΍MEMSٕज़ʹΑΔ̭ઢ๬ԕڸͷ։ൃͷ΄͔ɼཧ

ͯ͠ྗڠͱ͔΄ݚ૯࢈ɼݚ TESΧϩϦϝʔλΛ༻͍ͨ஍্࣮ݧ΋ਐΊͨɽ

1) ʮ͘͢͟ʯʹΑΔ̭ઢ؍ଌڀݚ

஍ݍؾ࣓ٿ΍࿭੕ͳͲଠཅܥఱମͷ̭ઢ؍ଌڀݚ΋ੵۃతʹਐΊ͍ͯΔɽಛʹ,ʮ͘͢͟ʯ͕ൃͨ͠ݟ

໦੕͔Βͷߗ͕ͨͬ޿ Xઢ์ࣹͷղ໌Λ໨ͯ͠ࢦɼଠཅ׆ಈ͕ۃখʹ͔ͨͬ޲ 2006೥͚ͩͰͳ͘ɼۃ

େ෇ۙͱͳͬͨ 2012೥ɼ2014೥ͷʮ͘͢͟ʯ؍ଌͱ͞Βʹ 2014೥ͷXMM-NewtonӴ੕ͷ໦੕ຊମͷ

Ϟσϧͱͷൺֱࢠཻݍؾతͳมಈͷ༗ແͱɼ࣓ظ౷ղੳ͔Βɼຊ์ࣹͷ௕ܥଌσʔλΛ૊Έ߹Θͤͨ؍

ʹΑΔߴΤωϧΪʔཻࢠͷۭؒɾΤωϧΪʔ෼෍΁ͷ੍໿Λͨͬߦɽ

2) ઢఱจӴ੕XRISMͷ։ൃ̭ظ࣍

Xઢ෼ޫ૾ࡱӴ੕ XRISM (X-Ray Imaging and Spectroscopy Mission) ͸ɼ೔ถྗڠͰ։ൃதͷࡍࠃ

తͳେܕXઢఱจ୆Ͱ͋Γɼ2022೥౓ࠒͷଧ্ͪ͛Λ໨ͯ͠ࢦ։ൃΛਐΊ͍ͯΔɽट౎େͷੴ࡚͸౥ࡌ

૷ஔͷ໨ۄͰ͋Δ XઢϚΠΫϩΧϩϦϝʔλ Resolveͷ PI (Principal Investigator)Ͱ͋Γݕग़ثγε

ςϜશମͷ੹೚Λෛ͏΄͔ɼߐ෭͕ྫྷܥ٫ɼͳ͔Ͱ΋௒ྲྀಈHeഉܥؾͳͲ΋୲౰͍ͯ͠Δɽ2019೥౓

͸૷ஔͷ Flight Model ඼ͷ੡࡞ͱ૊Έ্͛Λ͍ߦɼ৽ډ඿Ͱͷྫྷݧࢼ٫Λ࣮ͯ͠ࢪɼ໨ඪੑೳͰ͋Δ 5

eV at 5.9 keV (FWHM)ͷΤωϧΪʔ෼ղೳΛୡ੒ͨ͠ɽ

3) ஍ݍؾ࣓ٿ୳ࠪӴ੕ GEO-X ͷ։ൃ

GEO-X͸ੈքॳͷ஍ݍؾ࣓ٿͷ Xઢ૾ࡱΛ໨͢ࢦɼ50 kg ըͰ͋ΔɽXઢఱจӴ੕ܭӴ੕ܕ௒খڃ

ͷ؍ଌͰ͖͔ͨͯͬͭݟ஍ٿपล͔Βͷిՙަ׵ Xઢ์ࣹΛ༻͍Δɽظ࣍ଠཅ׆ಈۃେظ 2022೥ࠒͷ

ଧ্ͪ͛Λ໨͢ࢦɽट౎େͷߐ෭͕ PIͱͳΓɼJAXAɾ౦େɼ๺ւಓେɼ໊ݹ԰େɼؔ౦ֶӃେ΄͔͕

ը͓ͯ͠Γɼ2019೥౓ࢀ JAXAখن໛ܭըʹԠืͨ͠ɽट౎େ͸ओʹ౥͢ࡌΔXઢ૾ࡱ෼ޫ૷ஔͱӴ

੕ܭըશମͷऔΓ·ͱΊΛ୲౰͓ͯ͠Γɼ2019೥౓͸๬ԕڸͳͲͷ࡞ࢼ඼Λ੡ͯ͠࡞ͷXઢධՁݧࢼɼ

ଧ্ͪ͛ݧࢼڥ؀ΛͯͬߦɼॱௐʹਐΜͰ͍Δɽ

4) TESΧϩϦϝʔλͷ։ൃͱ஍্࣮ݧ

SuperDIOS Λ໨ͨ͠ࢦ TES ૉࢠͷΠϯϋ΢ε੡࡞Λͨͬߦɽ௒఻ಋ Nb ഑ઢΛੵ૚ͨ͠௿ϊΠζܕ

Ͱ͋ΓɼTi/Au ͷೋॏബບ͔ΒͳΔ TES ͷ্ʹ Au ೤ཋͱͳΔʹޙ࠷ઢৠண͠ɼࢠऩମΛిٵ Siج൘

ͱ TES ͷؒͷ೤ϦϯΫͱͳΔ SiN/SiO2ϝϯϒϨϯΛܗ੒ͯ͠׬੒͢Δɽ͜Ε·Ͱʹ 20 ʷ 20ΞϨΠ

ͱͯ͠׬੒ͤͨ͞ TESͷཹ࢒఍͕߅ 50 mΩఔ౓ͱେ͖͘ɼΤωϧΪʔ෼ղೳ͕ 95 eV (FWHM)ͱɼ

Super DIOS Ͱཁ͞ٻΕΔ < 5 eV ʹରͯ͠ෆे෼Ͱ͋ͬͨɽTES੒ບલʹج൘ͷཪʹ೤ཋͱͷ೤఻ಋ

Λ্͛Δ TiΛεύολ͢Δ͜ͱͰɼ੒ບޙͷཹ࢒఍߅Λ਺ mΩʹ཈͕͑ͨɼٵऩମͱϝϯϒϨϯܗ੒

Λ͢Δͱཹ࢒఍߅͸໿ 30 mΩʹ্ঢ͠ɼকདྷతͳ՝୊ͱͳͬͨɽ

ถࠃNIST੡ͷ 240ૉ͔ࢠΒͳΔTESΧϩϦϝʔλΛ΋͍ͪͯɼཧݚɼ࢈૯ݚ΄͔ͱͯ͠ྗڠ஍্࣮

ͷग़͢ಛੑ̭ઢͷΤωϧΪʔγϑτਫ਼ີʹଌఆ͠ɼࢠݪϔϦ΢ϜࢠΛਐΊͨɽJ-PARCͰ͸ɼKதؒݧ

Ίͨɽ·ͨɼSPring-8Ͱ͸ɼʮ͸΍Ϳ͞ٻʹϙςϯγϟϧͷਂ͞Λ͸͡Ίͯਖ਼֬༺࡞ޓ૬͍ڧ 2ʯ͕ͪ࣋

64



଄ߏऩ୺ٵΔখ࿭੕αϯϓϧͷ෼ੳΛ೦಄ʹɼ͞·͟·ͳ෺࣭ͷ̭ઢؼ (XANES) Λ༏ΕͨΤωϧΪʔ

෼ղೳͰଌఆ͠ɼকདྷͷ̭ઢ෼ੳ΁ͷݟ௨͠Λಘͨɽ

5) ͷ։ൃڸ୅ͷ௒ܰྔXઢ๬ԕੈ࣍

ϚΠΫϩϚγϯٕज़Λ༻͍ͨಠࣗͷ௒ܰྔ Xઢ๬ԕڸͷ։ൃΛਐΊ͍ͯΔɽബ͍ Si ൘ʹ਺ेج µm

ͷ؏௨݀Λ։͚ɼଆนΛ൓ࣹڸͱͯ͠ར༻Ͱ͖ΔΑ͏ߴԹΞχʔϧ΍ࢠݪ૚ଯੵ๏ʹΑΔॏۚଐບ෇͚

Λ͏ߦɽطʹੈքॳͷXઢͷूޫ݁૾ͷ࣮ূʹ੒ޭ͓ͯ͠ΓɼӴ੕౥ࡌ΁ੑ͚޲ೳ্޲ΛਐΊ͍ͯΔɽ

কདྷӴ੕ܭը GEO-X Λ໨ͯ͠ࢦɼ൓ࣹڸͱͳΔඍ݀ࡉଆนͷܗঢ়ਫ਼౓ͷ্޲ʹऔΓ૊ΜͩɽߴԹ

Ͱ Siࢠݪͷ֦ࢄΛଅͯ͠ฏ׈Խ͢ΔߴԹΞχʔϧʹண໨ͯ͠ɼैདྷʹͳ͍ 150 Ξχʔϧؒ࣌ͷ௕ؒ࣌

Λ౦๺େʹ࣮ͯͯ͠ࢪଆนͷฏୱੑΛ৮਑ܭ΍XઢΛ༻͍ͯධՁͨ͠ɽͦͷ݁Ռɼ50 Ͱ͸ؒ࣌ 10෼֯

(FWHM)Ͱ͋ͬͨޫ౓ϐʔΫ͕ Ͱ͸ؒ࣌150 3෼֯ (FWHM)ʹ·Ͱ্ͨ͠޲ɽ·ͨɼGEO-XͰཁٻ

͞ΕΔ͕ͨͬ޿ఱମʹؔ͢Δ Grasp > 10 cm2 deg2 at 0.6 keV Λຬͨ͢ޫֶܥύλʔϯΛޫઢ௥੻γ

ϛϡϨʔγϣϯʹΑͬͯධՁͨ͠ɽ

6) Super DIOSͷݕ౼

Ӊ஦ͷόϦΦϯͷଟ͘Λ઎ΊΔͱ͑ߟΒΕΔɼԹ౓͕਺ 100ສ౓ͷۜՏؒ෺࣭ (μʔΫόϦΦϯ) Λ

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

Λ౼ݕ 2030೥୆͸͡Ίͷଧ্ͪ͛Λ໨ݕͯ͠ࢦ౼ΛਐΊͨɽࢹ໺͕ 30෼֯ɼ๬ԕڸͷ֯෼ղೳ͕໿ 10

ඵ֯ɼ໘ੵ 1000 cm2 Ҏ্ɼ໿ 3ສૉࢠͷTESΧϩϦϝʔλΛඋ͑ΔӴ੕Ͱɼ࡛ۄେɼӉ஦ݚɼ໊ݹ԰

େͳͲͱϋʔυ΢ΣΞͷ։ൃΛ͏ߦͱͱ΋ʹɼཧ࿦άϧʔϓͱ৽ͨͳγϛϡϨʔγϣϯ΋ਐΊ͍ͯΔɽ

JAXAӉ஦ݚʹϦαʔνάϧʔϓ (ओࠪ: (հߒ౻ࠤେɼۄ࡛ ͷઃஔΛਃ੥͠ೝΊΒΕͨ.

ਤ 1: 2006೥ʹʮ͘͢͟ʯͰ؍ଌ͞Εͨ໦੕ͷ X

ઢը૾ɽ্͕ 0.4–1 keVͷೈ Xઢ, Լ͕ 1–5 keV

ͷߗ X ઢͷը૾. ྘৭ͷؙ͕໦੕ͷαΠζΛࣔ
͓ͯ͠Γɼߗ X ઢͰ͕ͨͬ޿ X ઢ์ࣹ͕Έ͑Δ
(Numazawa et al. 2019, PASJ 71, Issue 5, id.93).

ਤ 2: XRISMӴ੕ʹ౥͞ࡌΕΔ؍ଌ૷ஔ Resolve

ͷϚΠΫϩΧϩϦϝʔλݕग़ثͷϑϥΠτϞσϧ
ͷࣸਅɽΞϝϦΧͷNASAΰμʔυӉ஦ඈߦηϯ
λʔͰ੡͞࡞Εɼஅ೤ফ࣓ྫྷౚػͱ૊Έ߹Θ͞Ε
৔޻඿ډͷ৽ۀ޻ցػ೔ຊ΁ӡൖɼॅ༑ॏʹޙͨ
ͰӷମϔϦ΢Ϝσϡϫʹ૊Έࠐ·Εͨɽ
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಺ֶձࠃ

˔ ஍ݍؾ࣓ٿXઢ૾ࡱʹؔ͢Δڀݚձ 2019೥ 9݄ 3೔ʢJAXA Ӊ஦ݚ)

:෭༞Ұ࿠ߐ GEO-X ըܭ

,༝७޷ࡾ ,෭༞Ұ࿠ߐ ΄͔: SWCX ʹؔ͢ΔγϛϡϨʔγϣϯͱGEO-XͰ໨͢ࢦՊֶ

ҏࢣେو, ,෭༞Ұ࿠ߐ ΄͔: ʮ͘͢͟ʯӴ੕Λ༻͍ͨ஍ݍؾ࣓ٿʹ͓͚Δిՙަ׵Xઢൃޫͷܥ౷ղੳ

ੴ઒ٱඒ, ,෭༞Ұ࿠ߐ ΄͔: MEMS Xઢ๬ԕڸʹ͍ͭͯ

˔ ೔ຊఱจֶձ ळق೥ձ 2019೥ 9݄ 11-13೔ʢ۽ຊେֶ)
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ঢ়ݱ IV

ྛଟՂཧ, ੴ࡚ۍঘ, ΄͔: Xઢ૾ࡱ෼ޫӴ੕ XRISM ౥ࡌXઢ๬ԕڸ (XMA)։ൃͷݱঢ় (2)
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ͷ։ൃ΁ݕ͚ͨ޲౼ IV

˔ ೔ຊ෺ཧֶձ 2019೥ 9݄ 17-20೔ʢMakuhari, Japan)

Y. Ishisaki, Y. Ezoe, T. Ohashi, S. Yamada, et al.: Xઢ෼ޫ૾ࡱӴ੕ XRISM ౥ࡌ Resolve ͷ։ൃͷ

ঢ়ݱ IV

˔ Ԡ༻෺ཧֶձ ळق೥ձ 2019೥ 9݄ 18-21೔ʢ๺ւಓେֶ)
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˔ ஍ݍؾ࣓ٿɾ࿭੕ֶݍձ 2019೥ 10݄ 23-27೔ʢ۽ຊେֶ)

,෭༞Ұ࿠ߐ ΄͔: ஍ݍؾ࣓ٿXઢܭ૾ࡱը GEO-X ͷݱঢ়

ҏࢣେو, ,෭༞Ұ࿠ߐ ΄͔: XઢఱจӴ੕ʮ͘͢͟ʯΛ༻͍ͨ஍ݍؾ࣓ٿʹ͓͚Δిՙަ׵X ઢൃޫΠ

ϕϯτͷܥ౷ղੳ

˔ Ӊ஦Պֶγϯϙδ΢Ϝ 2020೥ 1݄ 8-9೔ʢJAXA Ӊ஦ݚ)

,෭༞Ұ࿠ߐ ΄͔: ஍ݍؾ࣓ٿXઢܭ૾ࡱը GEO-X ͷݱঢ়

ੴ࡚ۍঘ, ,෭༞Ұ࿠ߐ େ࠸ོڮ, ,ਅ໵ాࢁ ΄͔: Xઢ෼ޫ૾ࡱӴ੕ (XRISM) ౥ࡌ Resolve ͷ։ൃݱঢ়
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,հߒ౻ࠤ େ࠸ོڮ, ੴ࡚ۍঘ, ,෭༞Ұ࿠ߐ ,ਅ໵ాࢁ ΄͔: μʔΫόϦΦϯ୳ࠪӴ੕ Super DIOS

ླ໦ޫ, ,෭༞Ұ࿠ߐ ΄͔: MEMS ٕज़Λ༻͍ͨ௒ܰྔXઢ๬ԕڸͷ։ൃ

˔ Ӊ࿈λ΢ϯϛʔςΟϯάߴ 2019೥ 12݄ 26೔ʢ౦޻େେҪொ)

:෭༞Ұ࿠ߐ 2030೥୅ʹ͚ͯ޲

˔ ௿Թٕज़ڀݚձ 2020೥ 1݄ 10೔ʢཧݚ ࿨ޫΩϟϯύε)

ૣ઒྄େ: ௒఻ಋભҠ୺ݕग़ثͷ஍্Ԡ༻ͱੈ࣍୅ಡΈग़ٕ͠ज़։ൃͷ࠷ઌ୺

˔ ࿭੕ݍγϯϙδ΢Ϝ 2020೥ 2݄ 17-10೔ʢ౦๺େֶ)

ҏࢣେو, ,෭༞Ұ࿠ߐ ΄͔: ʮ͘͢͟ʯͱXmM-Newton Ӵ੕Ͱಉݕ࣌ग़ͨ͠஍ٿपลͷిՙަ׵Xઢ

ൃޫ

˔ ଳҬXઢఱจӴ੕޿౓ɾײߴ FORCEͰ୳ΔߴΤωϧΪʔӉ஦ 2020೥ 2݄ 17-10೔ʢژ౎େֶ)

େ࠸ོڮ: XઢͰ୳ΔۜՏஂͷ෺ཧߗ (ট଴ߨԋ)

:෭༞Ұ࿠ߐ ଠཅ͔ܥΒͷXઢ (ট଴ߨԋ)

˔ ձڀݚӉ࿈ߴ 2020೥ 3݄ 17-10೔ʢཱڭେֶ)

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

தౢେ, ,෭༞Ұ࿠ߐ ΄͔: ஍ݍؾ࣓ٿXઢܭ૾ࡱը GEO-X

,հߒ౻ࠤ େ࠸ོڮ, ੴ࡚ۍঘ, ,෭༞Ұ࿠ߐ ,ਅ໵ాࢁ ΄͔: μʔΫόϦΦϯ୳ࠪϛογϣϯ ʮSuper

DIOSʯ ͷݱঢ় ∼ίζϛοΫωοτϫʔΫΛ८ΔΤωϧΪʔͱ෺࣭ͷ॥؀ ∼

˔ ೔ຊఱจֶձ 2020೥ 3݄ 16-19೔ʢஜ೾େֶ, ίϩφͷӨڹͰதࢭ)

,෭༞Ұ࿠ߐ ΄͔: ஍ݍؾ࣓ٿXઢܭ૾ࡱը GEO-X ͷݱঢ় II

ҏࢣେو, ,෭༞Ұ࿠ߐ ΄͔: ʮ͘͢͟ʯͱ XMM-Newton Ӵ੕Ͱಉݕ࣌ग़ͨ͠஍ٿपลͷిՙަ׵Xઢ

ൃޫ
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ླ໦ޫ, ,෭༞Ұ࿠ߐ ΄͔: XઢఱจӴ੕ʮ͘͢͟ʯͰ؍ଌͨ͠ክ੕ʹ͓͚Δిՙަ׵൓ԠϞσϧͷূݕ

,հߒ౻ࠤ େ࠸ོڮ, ੴ࡚ۍঘ, ,෭༞Ұ࿠ߐ ,ਅ໵ాࢁ ΄͔: μʔΫόϦΦϯ୳ࠪϛογϣϯ Super DIOS

ͷ։ൃ΁ݕ͚ͨ޲౼ V

˔ ೔ຊ෺ཧֶձ 2020೥ 3݄ 16-19೔ʢ໊ݹ԰େֶ, ίϩφͷӨڹͰதࢭ)

Y. Ishisaki, Y. Ezoe, T. Ohashi, S. Yamada, et al.: Xઢ෼ޫ૾ࡱӴ੕ XRISM ౥ࡌ Resolve ͷ։ൃͷ

ঢ়ݱ V

˔ Ԡ༻෺ཧֶձ 2020೥ 3݄ 10೔ʢ্ஐେֶ, ίϩφͷӨڹͰதࢭ)

෱ౡป౎, ,෭༞Ұ࿠ߐ ΄͔: ༺΁ͷԠڸ૚ଯੵ๏ͷӉ஦Xઢ๬ԕࢠݪ (ԋߨԋ঑ྭ৆ड৆ߨ)

ձٞࡍࠃ

˔ Japan Planet Geophysical Union, 2019೥ 5݄ 26-30೔ʢMakuhari, 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 17-19೔ʢSouthbury, 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 22-26೔ʢMilano, 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 4-8೔ʢHerzelia,

Israel)

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

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

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

˔ Astronomical X-Ray Optics, 2019೥ 12݄ 2-6೔ʢPrague, 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

ιϑτϚλʔͱ͸ɼߴ෼ࢠ΍ӷথɼΰϜͱ͍ͬͨʡॊΒ͔͍ʡ෺࣭܈ͷ૯শͰ͋Γɼ̏ Sͱ͍͏ಛ௃Λ࣋

ͭɽ̏ Sͱ͸ɼSoftɾSlowɾSeeableͷ಄จࣈͰɼॊΒ͔͘ɾ஗͘ɾݟ΍͍͢ɼͷ͜ͱͰ͋ΔɽҰൠʹι

ϑτϚλʔ͸֊૚తͳߏ଄ɼ͢ͳΘͪɼ෼ߏͨ͠߹͕݁ࢠ଄Λ࡞Γɼ͞Βʹͦͷߏ଄͕ΑΓେ͖ͳߏ଄

Λ࡞Δɽ͜ͷ֊૚ੑͷͨΊɼ೤ΤωϧΪʔఔ౓ͷΤωϧΪʔͰ༷ʑͳసҠΛ͢͜ىɽ·ͨɼؒ࣌εέʔ

ϧ͕௕͍ͨΊʹඇฏߧʹͳΓ΍͍͢ɽզʑͷࣨڀݚͰ͸ɼओʹιϑτϚλʔͷ૬సҠμΠφϛΫε΍ඇ

ฏڵʹܥߧຯΛͯͬ࣋ɼڀݚΛ͍ͯͬߦΔɽ

1) Թ౓ޯ഑Լʹ͓͚Δඇฏݱߧ৅

ք໘ࡎੑ׆ɾਫࠞ߹ܥͰ͸ɼք໘͕ࡎੑ׆ೋ෼ࢠບΛܗ੒͠ɼͦͷೋ෼ࢠບ͕τϙϩδʔతʹҟͳΔϥ

ϝϥ૬΍εϙϯδ૬Λܗ੒͢Δɽࠓճ͸นʹฏߦʹ഑ྻͨ͠ϥϝϥ૬Λܗ੒͠ɼͦͷঢ়ଶʹԹ౓ޯ഑Λ

ҹՄͨ͠ɽϥϝϥ૬ͷΤωϧΪʔ͸ບؒڑ཭ dͱԹ౓ Tʹ͍ؔͯ͠܎ΔɽԹ౓ޯ഑Λ༩͑Δ͜ͱʹΑ

Γɼϥϝϥ૬ͷΤωϧΪʔ͸ۭؒ෼෍Λ΋ͭ͜ͱʹͳΓɼΤωϧΪʔ༌ૹ͕͜ىΔɽ͔͠͠ɼϥϝϥ૬

ͷບؒڑ཭ d͸زԿֶతʹܾఆ͞ΕΔྔͰ͋ΓɼͲͷΑ͏ʹΤωϧΪʔΛ༌ૹ͢Δͷ͔Θ͔Βͳ͍ঢ়ଶ

Ͱ͋ͬͨɽզʑ͸ɼϥϝϥ૬ʹଘ͢ࡏΔບͷંΓͨͨΈܽؕʢઢܽؕʣ͕ॏཁͳಇ͖Λ͍ͯ͠ΔࣄΛൃ

ΒΕΔɽ௨ৗ͸ɼΤωϧΪʔతͳෆར͑ߟ଄Ͱ͋ΔͨΊͩͱߏɽઢܽؕ͸ບͷຕ਺ΛՄมʹ͢Δͨ͠ݟ

ͳߏ଄Ͱ͋Δʹ΋ؔΘΒͣɼඇฏߧԼͰ͸ॏཁͳಇ͖Λ͢Δͱ͍͏ݱ৅͸େมڵຯਂ͍ɽ

2) ೪ੑࠩΛ൐ͬͨ̎੒෼೤ରྲྀ

ਫͳͲͷӷମΛԼ͔Β೤͢Δͱରྲྀ͕͜ىΔࣄ͸Α͘஌ΒΕ͍ͯΔɽ೤֦͕ࢄ೪ੑʹଧͪউͭࣄͰϚΫ

ϩͳྲྀΕΛੜ͍ͯ͡Δͱ͍͏ϝΧχζϜͰ͋Δɽ̎੒෼ܥʹͳΔͱɼ͋·Γ஌ΒΕ͍ͯͳ͍͕̍੒෼Α

ΓෳࡶͳڍಈΛͤݟΔɽԹ౓ޯ഑ʹΑͬͯɼϧυϏοΫɾιϨʔޮՌ͕͜ىΓɼೱ౓༌ૹ͕ߦΘΕΔɽ

ೱ౓ͱີ౓͕Χοϓϧ͍ͯ͠Δ৔߹ɼೱ౓༌ૹͱີ౓ࠩͷ͜ى͕߹ڝΔ͜ͱ͕஌ΒΕ͍ͯΔɽզʑ͸͜

ͷଞʹ೪ੑ͕ࠩॏཁͰ͋Δ͜ͱΛൃͨ͠ݟɽιϨʔޮՌ͕͖ىͳ͍৚݅ʹͯ͠΋ɼ̎੒෼ؒʹ೪ੑ͕ࠩ

͋Δ৔߹ɼա౉తఀ଺ྖҬͷܗ੒͕͜ىΔ͜ͱΛܥ౷తͳ࣮͔ݧΒݟग़ͨ͠ɽ͜ΕΒ͸৽͍̎͠੒෼ର

ྲྀͰ͋Γɼඇฏܥߧ౷ֶྗܭʹ͓͍ͯ΋ॏཁͳ݁ՌʹͳΔͱ͍ͯ͑ߟΔɽ

3) ๐ລͷঢ়ଶؒసҠ

ӷମதʹؾ๐͕ଟ͘ೖ͍ͬͯΔঢ়ଶΛ๐ລͱݺͿ. ͜Ε·Ͱӷମͷମੵ෼཰ʹΑͬͯ, ঢ়ଶ͕ݧܦతʹ෼

ྨ͞Ε͖ͯͨ. 5 %ҎԼͰ͋Ε͹, dry foamͱݺ͹Ε, 15 %ҎԼͰ͋Ε͹, wet foamͱ෼ྨ͞Ε͖ͯͨ.

͜Ε·Ͱؾ๐ͷܗঢ়Ͱݧܦతʹ෼ྨ͖͕ͯͨ͠, զʑ͸ dry-wetసҠ͕ᐆດͳ΋ͷͰ͸ͳ͘, γϟʔϓͳ

సҠͰ͋Γ, .ग़ͨ͠ݟΔ͜ͱΛ͕͋܎഑ஔͱؔ࠶๐ͷؾ ͢ͳΘͪ, ྗֶతͳಛੑʹΑͬͯঢ়ଶ͕సҠ͠

͍ͯΔ͜ͱΛҙຯ͍ͯ͠Δ. ͞Βʹ dryঢ়ଶͷ্ʹ superdryঢ়ଶ͕͋Δ͜ͱ΋ݟग़ͨ͠. ͜ͷ superdry

ঢ়ଶ΋ dryঢ়ଶͱྗֶతͳಛੑ͕ҟͳΔ͜ͱ͕Θ͔ͬͨ. զʑ͸͞Βʹɼߴ଎౓ΧϝϥΛ༻͍ͯɼ่յ

पғ΋յ͍ͯ͘͠ઇ่తʹ่յͯ͠࠯ɽӷମ෼཰͕௿͍৔߹ʹ͸ɼҰͭͷ๐ͷ่յ͕࿈ͨ͠࡯؍৅Λݱ

͢Δɽ͜ͷઇ่త่յʹ͸ɼ఻ൖϞʔυͱ؏௨Ϟʔυͷ̎छྨ͋Δ͜ͱΛ͚ͭݟɼ͞Βʹͦͷೱ౓ґଘ

ੑʹ͍ͭͯບͷ༳Β͕͗ॏཁͰ͋Δ͜ͱΛݟग़ͨ͠ɽ௕೥, ະղ໌Ͱ͋ͬͨ๐ລͷ෺ཧֶతͳঢ়ଶΛ໌

֬ʹ͠, ,ޙࠓ ෺ཧֶͷൃల͚ͩͰͳ͘, Ԡ༻ʹ΋େ͖͕͘ܨΔڀݚͱͳͬͨ.
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4) ੜ෺Λώϯτʹύλʔϯܗ੒μΠφϛΫεΛ୳Δ

ੜ෺ͷதʹ͸ूஂʹͳΔͱڠಉతͳಈ͖Λൃ͠ݱɼ໘ന͍ڍಈΛࣔ͢΋ͷ͕͍Δɽྫ͑͹ɼੜ෺͕ϨΠ

ϦʔɾςΠϥʔෆ҆ఆੑʹΑΓରྲྀ͢Δੜ෺ରྲྀ΍όΫςϦΞͷίϩχʔܗ੒ͳͲ͕͛ڍΒΕΔɽ·ͨ

ঢ়ʹू·ΔͷͰ͸ͳ͘ɼώήͷΑ͏ʹ৳ͼͨωοτܗ͸ɼ୯७ͳԁͷʹࡍΔ͢ूڽͷूஂ͕ە๔ੑ೪ࡉ

ϫʔΫύλʔϯΛܗ੒͢Δɽ͜ͷωοτϫʔΫܗ੒ͷϝΧχζϜ͸·ͩΘ͔͍ͬͯͳ͍ɽզʑͷࣨڀݚ

Ͱ͸ɼੜ෺ʹݟΒΕΔ͜ΕΒͷಛ௃తͳڠಉݱ৅ʹରͯ͠෺ཧతͳཁҼΛൈ͖ग़ͨ͠γϯϓϧͳϞσϧ

ΛఏҊ͠ɼωοτϫʔΫύλʔϯͷݱ࠶ʹ੒ޭͨ͠ɽ͜ͷଞʹ΋਺஋ࢉܭΛ͜͏ߦͱʹΑͬͯϝΧχζ

ϜΛཧղ͢Δ͜ͱΛ໨͍ͯ͠ࢦΔɽ

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)

˔ ೔ຊ෺ཧֶձ ୈ 75ճ೥࣍େձ (ࢭத࠵஍։ݱ԰େֶɹݹ໊)

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

ද໘΁ͷໟ؅઀ணٿߗͷ֪ٿ
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༄୔௚໵ɼྰా܀: ๐ລͷڠಉత่յμΠφϛΫεɿ2ͭͷ่յϞʔυ

˔ ୈ 3ճΩονϯ஍ٿՊֶूڀݚձ (౦ژେֶ஍਒ڀݚॴ)

ྰా܀ : 2੒෼ࠞ߹ܥʹ͓͚Δҟৗରྲྀ (ট଴ߨԋ)

˔ ೔ຊ෺ཧֶձ 2019೥ळقେձ (Ωϟϯύεށෞେֶ༄ذ)

௩ా߶ɼྰా܀ : Թ౓੍ޚʹΑΔ૬෼཭ύλʔϯͷܗ੒ϝΧχζϜ

༄୔௚໵ɼྰా܀ : ๐ລͷ֎৔ʹର͢ΔԠ౴μΠφϛΫε

৿Ӭر߃ɼྰా܀ : ༹ӷৠൃʹΑΔ݁࠶থԽ΁ͷ dewettingͷӨڹ

୩ᣈᣦɼྰా܀ : ٖ ๐ລణͷԼ߱μΠφϛΫεݩ࣍2

௩ా߶ɼྰా܀ : ด͡ࠐΊޮՌʹΑΔ ૬෼཭ύλʔϯͷτϙϩδΧϧసҠݩ࣍3

খྛ࿨໵ɼྰా܀: คମ͓ܥΑͼӷମܥʹ͓͚Δॏྗෆ҆ఆԽݱ৅ͷڞ௨ੑ

༄୔௚໵ɼྰా܀ : ๐ລͷڠಉత؇࿨μΠφϛΫε

˔ ୈ 18ճ ؔ౦ιϑτϚλʔڀݚձ (͓஡ͷਫঁࢠେֶ)

௩ా߶ɼྰా܀ : Թ౓఻ൖܥʹ͓͚Δ૬෼཭ඇฏߧμΠφϛΫε

৿Ӭر߃ɼ୩ᣈᣦɼྰా܀ : ৠൃʹΑΔ݁࠶থԽʹ͓͚Δෳڍࡶಈ

༄୔௚໵ɼྰా܀ : δϟϛϯά఺ۙ๣ʹ͓͚Δ๐ລͷڠಉత؇࿨μΠφϛΫε

ྰా܀ɼখྛ࿨໵ɼࢠྑݪࣰ : 2੒෼ܥରྲྀʹ͓͚Δա౉తఀ଺ྖҬܗ੒ͷϨΠϦʔ਺ґଘੑ

৿ஐ࠸ : ਫ࿏ܕਫ૧ʹ͓͚Δาߦӷణͷτϥοϓݱ৅

୩ᣈᣦɼྰా܀ : ٖ ๐ລణͷԼ߱ݩ࣍2

খྛ࿨໵ɼྰా܀ : คମ͓ܥΑͼӷମܥʹ͓͚ΔϨΠϦʔɾςΠϥʔෆ҆ఆੑͷڞ௨తੑ࣭
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ϏʔϜ෺ੑαϒάϧʔϓࢠཻ

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

˔ ೔ຊ෺ཧֶձ 2019೥ळقେձ ෞେֶذ) ༄ށΩϟϯύε 2019/9/10-13)

,໦େհݩ Տ໺༸ฏ, ,ढ़Ұ࿠ߴ٦ Ḇݪढ़࿠, ,ߒ௡ߴ ໳࿬໌޿ɿεϐϯΞΠεDy2Ti2O7 ͷؾ૬ӷ૬సҠ

ͷຊ࣭తసҠ෯ʹ͍ͭͯ
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ࣨڀݚ෺ੑࢠి

1. ಈͷ֓ཁ׆ڀݚ

೥౓͸ɼελοϑࠓ 3໊ɼେֶӃੜ 8໊ʢതظޙ࢜ 1໊ [౎ࢢ֎ަਓࡐҭ੒ۚجʹΑΔཹֶੜ]ͱത࢜લ

ظ 7໊ʣɼֶ෦ੜ 4໊ͷମ੍ͰڀݚΛਐΊͨɽҎԼʹओཁͳ੒ՌΛࣔ͢ɽ

1) ͍ͨ༺ϏʔϜΛࢠྔ SmPt2Si2ͷҟৗ࣓ؾடংঢ়ଶͷڀݚ

SmPt2Si2 ͸ɼ2014೥ʹզʑͷڀݚάϧʔϓʹ͓͍ͯɼ࣓ؾடংঢ়ଶͱॏ͍ిࢠঢ়ଶͷ̎ͭͷ૬ͷੑ࣭

Λ߹Θͤͭ࣋ɼϋΠϒϦουܕͷ൓ੑ࣓ڧடংঢ়ଶ (సҠԹ౓ TN = 5 K)Λࣔ͢͜ͱΛใͨ͠ࠂ෺࣭Ͱ

͋Δɽ զʑ͸ɼ͞Βʹ͜ͷಛҟͳ࣓ੑͷݯىΛ໌Β͔ʹ͢΂͘ɼେڧ౓ཅࢠՃ଎ࢪثઃ (J-PARC)ͷ෺

࣭ɾੜ໋Պֶ࣮ࢪݧઃ (MLF)ʹ͓͚Δ µSR࣮ٴݧͼதੑࢠ஄ੑࢄཚ࣮ݧΛͨͬߦɽ µSRͷ࣮݁ݧՌ

͔Βɼ͜ͷ෺࣭͕டংঢ়ଶʹ͓͍ͯࣔ͢ଳ࣓཰ͷҟৗͳ্ঢ͸ɼடং૬ͱແட૬͕૬෼཭ͨ͠Α͏ͳ෺

࣭ͷෆۉҰੑʹݪҼ͢Δ΋ͷͰ͸ͳ͘ɼ͜ͷ෺࣭શମͱͯ͠ۉҰͳঢ়ଶ͕ࣔ͢ಛҟͳ࣓ؾঢ়ଶͰ͋Δ͜

ͱ͕͔֬ΊΒΕͨɽ͜ͷ͜ͱ͸ɼ2014೥ʹ JPSJʹൃදͨ͠࿦จதʹ͓͍ͯɼզʑ͕ٞ࿦ͨ͠جఈঢ়ଶ

ͷՄೳੑΛཪ෇͚Δॏཁͳ੒ՌͰ͋Δɽ͞Βʹɼதੑࢠ஄ੑࢄཚ࣮ݧ͸ɼMLFʹ͋ΔϏʔϜϥΠϯ 18

ͷϥ΢ΤσΟϑϥΫτϝʔλʔ SENJUΛ༻͍ͯͨͬߦɽҰൠʹɼSmݩૉ͸ɼதੑٵࢠऩݩૉͱͯ͠

஌ΒΕ͓ͯΓɼSmԽ߹෺ʹ͍ͭͯͷதੑࢠճં࣮ݧ͸೉͍͠ͱ͞Ε͍ͯΔɽJ-PARCʹ͓͍ͯ͸ɼத

ͷ݁ݧͰ͋Δɽ࣮ݧͱͰɼۙ೥Մೳͱͳ͖࣮ͬͯͨ͜͏࢖ΤωϧΪʔྖҬΛߴ਺͕௿͘ͳΔ܎ऩٵࢠੑ

ՌɼSmԽ߹෺ͱͯ͠͸៉ྷͳ֩൓ࣹΛͱΒ͑Δ͜ͱʹ੒ޭͨ͠΋ͷͷɼ༧૝͞ΕΔ࣓ؾϞʔϝϯτͷ

େ͖͔͞Βॆ෼؍ଌՄೳͱࢥΘΕΔ࣓ؾ൓ࣹ͕ɼओཁͳۭؒࢠ֨ٯͷྖҬʹ͓͍ͯݟΒΕͳ͍͜ͱ͕෼

͔ͬͨɽ͜ͷ͜ͱ͸ɼϚΫϩʹ؍ଌ͞ΕΔ࣓Խͷେ͖͞Λྀ͢ߟΔͱɼۃΊͯෳࡶͳ࣓ߏؾ଄͕࣮͠ݱ

͍ͯΔ͜ͱΛ͍ࣔͯ͠Δͱ͑ߟΒΕɼ͜ͷ෺࣭ʹ͓͚Δ࣓ؾతجఈঢ়ଶ͕ಛҟͳ΋ͷͰ͋Δ͜ͱΛϛΫ

ϩείϐοΫʹ໌Β͔ʹͨ͠ॳΊͯͷ੒Ռͱͳͬͨɽ

2) YbݩૉΛؚΉ௒఻ಋ෺࣭ͷϑΣϧϛ໘ڀݚ

෺ੑҟৗ͕஫໨͞Εͯࢠྔ͢͜ىૉΠΦϯͷՁ਺ࣗ༝౓͕Ҿ͖ݩ౔ྨرɼ͍͓ͯʹܥࢠ૬ؔిڧ౔ྨر

͍Δɽ௕೥ଟ͘ͷԽ߹෺ʹͯ͞ڀݚΕ͖ͯͨCeܥʹՃ͑ɼۙ೥Ͱ͸ Eu, SmԽ߹෺ͦͯ͠YbԽ߹෺ʹ

͓͍ͯॏ఺తʹ෺࣭։ൃ͕͢͢ΊΒΕ͍ͯΔɽYbԽ߹෺Ͱ͸ɼ͜ͷՁ਺ࣗ༝౓ʹىҼ͢ΔՁ਺༳Β͗

͕ɼۃ௿Թʹ͓͚Δྔྟࢠքݱ৅΍௒఻ಋൃݱʹؔΘ͍ͬͯΔయܕ෺࣭ͱͯ͠ɼYbRh2Si2 ΍ β-YbAlB4

͕஌ΒΕ͍ͯΔ͕ɼ௒఻ಋసҠԹ౓͸mKΦʔμʔͱ௿࣮͘ݧత͕ڀݚΉ͔ͣ͘͠ɼ·ͨҰํͰɼଞͷ

YbܥԽ߹෺ͷ௒఻ಋ෺࣭։ൃ͕ਐΜͰ͍ͳ͔ͬͨɽզʑͷڀݚάϧʔϓͰ͸ɼۙ࠷ɼॆరܕεΫοςϧ

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

௒఻ಋΛൃ͢ݟΔ͜ͱʹ੒ޭͨ͠ɽ͞ΒʹɼYbΠΦϯͷՁ਺ঢ়ଶΛ໌Β͔ʹ͢ΔͨΊɼυϋʔεɾϑΝ

ϯΞϧϑΣϯ (dHvA)ޮՌଌఆʹΑΔϑΣϧϛ໘ͷಛੑڀݚΛͨͬߦɽdHvAޮՌͱ͸ɼߴ७౓୯݁থ

ͷΈͰ؍ଌ͞ΕΔɼ࣓৔༠ىͷ࣓Խྔࢠৼಈݱ৅Ͱ͋Δ͕ɼ͜ͷྔࢠৼಈγάφϧΛղੳ͢Δ͜ͱͰɼ

෺࣭தͷ఻ಋిࢠͷಛੑʹؔΘΔϑΣϧϛ໘ͷۃ஋அ໘ੵͱɼαΠΫϩτϩϯ༗ޮ࣭ྔΛܾఆ͢Δ͜ͱ

͕Ͱ͖ΔɽYbOs4Sb12 ͳࡉৄͨͬߦ͍ͯͭʹ dHvAޮՌͷ֯౓ґଘੑଌఆ͔ΒɼॳΊͯϑΣϧϛ໘ͷܗ

ঢ়Λ؍ଌ͢Δ͜ͱʹ੒ޭͨ͠ɽిࢠͷαΠΫϩτϩϯ༗ޮ࣭ྔ͸ɼ1∼2 m0 ఔ౓ͱ໌Β͔ͳڧ૬ؔిࢠ

ঢ়ଶͰ͸ͳ͍΋ͷͷɼόϯυࢉܭ౳ͱͷൺֱ͔ΒɼYbΠΦϯͷՁ਺ঢ়ଶ͕ɼ̏Ձͱ 4ՁͷதؒՁ਺ঢ়ଶ

Λͱ͍ͬͯΔՄೳੑΛࣔ݁͢ՌΛಘΔ͜ͱʹ੒ޭͨ͠ɽҰൠʹ͸ɼdHvAޮՌଌఆʹΑΓதؒՁ਺ঢ়ଶ

͔൱͔Λ൑அ͢Δ͜ͱ͸೉͘͠ɼόϯυࢉܭ΍ɼࢀর෺࣭ͱͷൺֱʹ͓͍ͯେ͖ͳҧ͍͕ͰΔ͜ͱ͸௝

͍͠ɽYbOs4Sb12 ʹ͓͚Δຊڀݚ੒Ռ͸ɼ͜ͷܥͷ௒఻ಋൃݱϝΧχζϜͱͷؔ܎ʹ͓͍ͯɼۃΊͯڵ
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ຯਂ͍݁ՌͰ͋Γɼޙࠓ௚઀తʹYbΠΦϯͷՁ਺ঢ়ଶΛ؍ଌ͢ΔXઢٵऩ࣮ݧͳͲ΁ͱڀݚΛల։͢

ΔඞཁੑΛࣔ͢ɼॏཁͳ੒Ռͱͳͬͨɽ

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

ۙ೥ɼզʑ͸ SmཱํথԽ߹෺ʹ͓͍࣓ͯ৔ʹಷײͳடংঢ়ଶɼॏ͍ిࢠঢ়ଶ౳ͷඇैདྷڧܕ૬ؔిࢠ෺

ɼվΊͯʹػܖΛݟग़ͨ͠ɽ͜ΕΒͷൃݟΕΔ͜ͱΛݱ͕ੑ SmԽ߹෺͕ࣔ͢ಛ༗ͷڧ૬ؔిࢠ෺ੑͷ

஫໨͞Ε͍ͯΔɽզʑ͸ɼSm͕ߏػ੒ܗ ͷ fిجࢠఈঢ়ଶ͕ࣗͭ࣋༝౓ (Ձ਺ɼଟࢠۃ)ͱ͜ΕΒͷڧ૬

෺ੑͱͷؔ࿈ɼͦͯ͠ࢠిؔ Sm ΠΦϯαΠτͷہॴରশੑʹ΋஫໨͠ɼཱํথܥΑΓ௿ରশͳߏ଄Λ

ͭ࣋ SmԽ߹෺Ͱͷڧ૬ؔిࢠ෺ੑͷ୳ࡧΛਐΊ͍ͯΔɽۙ࠷ɼSmαΠτ͕ਖ਼ํରশͷΧΰʹ಺แ͞Ε

ͭ࣋଄Λߏͨ Sm3Ru4Ge13 ʹ͓͍࣓ͯ৔ʹಷײͳ૬సҠٴͼॏ͍ిࢠঢ়ଶΛࣔ͢͜ͱ͕ใ͞ࠂΕɼ৽ͨ

ͳީิ෺࣭ͱͯ͠զʑ͸஫໨͍ͯ͠ΔɽR3Tr4X13 (R:ر౔ྨɼTr:ભҠۚଐɼX:Ge, Sn)͸ɼ௿ԹͰΧΠ

ϥϧߏ଄΁ߏ଄૬సҠ͢Δ෺࣭΋ใ͞ࠂΕɼۙ࠷஫໨ΛूΊ͍ͯΔ͕ɼຊ෺࣭͸ɼۭؒ܈ Pm3̄nͷཱํ

থߏ଄ΛͱΔɽզʑ͸ɼ৽ͨͳྨԑ෺࣭ͷ୳ٴࡧͼҟํੑΛؚΊͨ෺ੑΛղ໌͢ΔͨΊʹɼSm3Tr4Ge13

(Tr = Ru, Rh)ͷଟ݁থ͓Αͼ୯݁থҭ੒Λ͍ߦɼͦΕΒͷૅج෺ੑٴͼ Xઢٵऩ෼ޫ (XAS)ʹΑΔ

SmՁ਺ଌఆΛͨͬߦɽ

࣓Խ཰ͷԹ౓ґଘੑ͔ΒɼSm3Rh4Ge13 ͸ߴԹͰ͸ µeff = 0.55 µB/Sm ͷΩϡϦʔϫΠεతͳ࣓ੑΛ

ࣔ͠ɼT1 = 4.7 K, T2 = 2.7 K ʹ͓͍ͯஞ࣍૬సҠΛࣔ͢͜ͱΛݟग़ͨ͠ɽ࣓৔ΛҹՃ͢ΔͱɼT1 ͸௿

ԹʹҠ͢ߦΔ͕ɼT2 ͸࣓৔தͰ΋ຆͲมԽ͠ͳ͍ɽ·ͨɼৗ࣓ੑ૬ʹ͓͍ͯ γ = 155 mJ/mol-f.u.·K2ɼ

௿Թͷடং૬಺ʹ͓͍ͯ γ = ໿ 1.6 J/mol-f.u.·K2 ͷେ͖ͳిࢠൺ೤܎਺Λࣔ͢͜ͱΛݟग़ͨ͠ɽSm ͷ

Ձ਺ঢ়ଶʹ͍ͭͯ͸ɼTr = Ru, Rh ΅΄Թ෇ۙͰ͸ࣨʹڞ 3ՁͰ͋Δ͜ͱ͕XAS࣮͔ݧΒࣔࠦ͞Εͯ

͍Δ͕ɼԹ౓ґଘੑ΍Ձ਺ͷ༳Β͗ͷ༗ແ౳ʹؔ͢Δৄࡉͳڀݚ͸ਐߦதͰ͋Δɽޙࠓɼ୯݁থΛ༻͍

ͨҟํੑଌఆɼٴͼྨԑԽ߹෺ͷ෺ੑଌఆΛਐΊ͍ͯ͘༧ఆͰ͋Δɽ

4) PrTr2Al20ܥ౻ۙࢠۃ࢛ͭ࣋ಛੑԹ౓Λ͍ߴ (Tr = Mo, W) ͷ୯݁থҭ੒ͱ௿Թ෺ੑଌఆ

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

༝౓ʹىҼͨ͠ɼۙࢠۃ࢛౻ޮՌɼࢠۃ࢛டং૬಺Ͱͷ௒఻ಋΛࣔ͢͜ͱ͕ใ͞ࠂΕɼ஫໨ΛूΊ͍ͯ

Δɽ͜ΕΒͷ࣮ݧΛػܖʹɼࣗࢠۃ࢛༝౓ʹىҼͨ͠෺ੑཧ࿦ڀݚ΋ਐల͠ɼۙࢠۃ࢛౻ޮՌʹڞ௨͢

Δ෺ੑͷৼΔ෣͍͕໌Β͔ʹͳΓͭͭ͋Δɽզʑ͸͜Ε·ͰɼPrTr2Al20 (Tr = Nb, Ta)ͷ୯݁থࢼྉ

Λ༻͍ͨ௿Թ෺ੑΛใ͠ࠂɼ͜ΕΒͷԽ߹෺ʹ͓͍ͯ΋ಉ༷ʹܥࢠ֨౻ۙࢠۃ࢛Ͱظ଴͞ΕΔৼΔ෣͍

Λݟग़ͨ͠ɽͦ͜Ͱɼզʑ͸ɼ PrTr2Al20 Ͱ؍ଌ͞ΕΔڧࢠۃ࢛૬ؔిࢠ෺ੑͱ Tr ͷ d ਺ͷ૬ؔࢠి

Λ໌Β͔ʹ͢ΔͨΊɼd ਺͕૿͑ͨͱ͖ͷৼΔ෣͍ʹண໨͠ɼࢠి PrTr2Al20 (Tr = Mo, W)ͷ୯݁থ

ɽͨͬߦྉ७ྑԽɼ௿Թ෺ੑଌఆΛࢼ

Ұൠʹ RTr2Al20(ಛʹ Tr ͕ 4d, 5d ͷ৔߹)ͷߴ७౓݁থҭ੒͸೉͍͜͠ͱ͕஌ΒΕ͍͕ͯͨɼҭ੒

৚݅ͷ࠷దԽʹΑΓɼ໿ 4 5 ഒ͍ߴ RRR Λࢼͭ࣋ྉΛಘΔ͜ͱʹ੒ޭͨ͠ɽ·ͨɼ୯݁থߏ଄ղੳ΍

SEM-EDXɼޫܬ X ઢ෼ੳʹΑΔ݁থධՁͷ݁Ռ͔ΒɼPrTr2Al20, LaTr2Al20 (Tr = Mo, W)Ͱ͸ Tr

ͱ Al ͷαΠτ ஔ͍͖ͯى͕׵ΔՄೳੑΛݟग़ͨ͠ɽ࣓ԽଌఆͰ͸ɼPrTr2Al20 (Tr = Mo, W)ͷ H =

0.1 T ʹ͓͚Δ T = 2 K Ͱͷଳ࣓཰ͷ஋͕ଞͷ PrTr2Al20 ͱൺֱͯ͠େ͖͍͜ͱΛݟग़͠ɼTr = Mo,

W ͷ݁থ৔͸جఈঢ়ଶ Γ3 ೋॏ߲ͱୈҰྭىঢ়ଶ Γ4 ىॏ߲ͷΤωϧΪʔΪϟοϓ͕খ͘͞ɼୈҰྭࡾ

ঢ়ଶ Γ4 ʹΑΔ Van Vleck࣓Խ͕ݱΕ͍ͯΔՄೳੑ͕͍͜ߴͱ͕෼͔ͬͨɽ఍߅཰ଌఆͰ͸ɼ֨ࢠͷد

༩Λࠩ͠Ҿ͍࣓ͨؾ఍߅ͷԹ౓ґଘੑΛɼܥࢠ֨౻ۙࢠۃ࢛ (QKL)Ϟσϧͷཧ࿦ࣜͰϑΟοςΟϯά

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

ͱൺֱͯ͠େ͖ͳ஋ (Mo: 11.2 K, W: 19.6 K)Λࣔ͠ɼࢠۃ࢛͍ߴಛੑԹ౓Λࣔ͢͜ͱ͕෼͔ͬͨɽ݁

থ৔جఈঢ়ଶ͕ Γ3 ೋॏ߲Ͱ͍ڧ͕ੑࡏہ৔߹ɼ4fిىʹࢠҼͨ͠Τϯτϩϐʔ S4f ͸ Rln2 (R:ؾମఆ
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਺)Ͱ๞࿨͢Δݟ͕޲܏ΒΕΔ͜ͱ͕ظ଴͞Εɼ࣮ࡍʹɼTr = Ti, V, Nb, Ta Ͱ͸ͦͷ༷ͳৼΔ෣͍͕

ΒΕ͍ͯΔɽ͔͠͠ɼTrݟ = Mo, W Ͱ͸ S4f ͕ Rln2 Ͱ๞࿨͢Δ޲܏͸ݟΒΕͣɼRln5 ͚ͯ޲ʹ ૿

Ճ཰ΛԺ΍͔ʹ௿Լͤ͞ͳ͕Β্ঢ͍ͯ͘͠ৼΔ෣͍͕ݟΒΕͨɽ͜ͷ͜ͱ͔ΒɼTr = Mo, W ͸جఈ

ঢ়ଶ Γ3 ೋॏ߲ͱୈҰྭىঢ়ଶ Γ4 ॏ߲ͷΤωϧΪʔΪϟοϓࡾ ∆1st ͕খ͘͞ɼٖޒॏ߲ͷΑ͏ͳঢ়ଶ

ͱͳ͍ͬͯΔ͜ͱ͕͑ߟΒΕΔɽҎ্ͷ݁ՌΑΓɼd ਺ͷଟ͍ࢠి PrTr2Al20 (Tr = Mo, W)͸ಛੑԹ

౓͕͘ߴɼ݁থ৔جఈঢ়ଶʹٖޒॏ߲ͷΑ͏ͳঢ়ଶΛͪ࣋ɼࠞ੒ͷ͍ڧ෺࣭Ͱ͋Δ͜ͱΛ໌Β͔ʹͨ͠ɽ

5) Ұ࣠తͳҟํੑΛ༗͢ΔΧΰߏ଄Λͭ࣋ LaAu3Al7 ͷϑΥϊϯ෺ੑ

ҟํతͳΧΰߏ଄Λرͭ࣋౔ྨԽ߹෺ͷ෺࣭୳ࡧͷ݁Ռͱͯ͠ɼҰ࣠తͳҟํੑΛͭ࣋Χΰߏ଄Λͭ࣋

RAu3Al7 Λݟग़͠ɼ͜Ε·Ͱ R = Ce, Sm, Yb ͍ͭͯ୯݁থҭ੒Λ͍ߦɼͦͷ෺ੑใࠂΛ͖ͨͯͬߦɽ

ͷԽ߹෺ͷه্ 4fిࢠʹΑΔد༩Λੵݟ΋ΔͨΊʹ͸ر౔ྨαΠτ͕ඇ࣓ੑݩૉͰ͋ΔԽ߹෺͕ࢀর෺

࣭ͱͯ͠ඞཁෆՄܽͰ͋Δ͕ɼ͜Ε·Ͱ෺࣭߹੒ใ͕ࠂແ͔ͬͨɽͦ͜Ͱզʑ͸ߴѹ߹੒ʹΑΔࢀর෺

࣭߹੒ΛࢼΈɼߴѹԼͰͷϑϥοΫε๏ʹΑΓ৽෺࣭Ͱ͋Δ LaAu3Al7 ͷ୯݁থҭ੒ʹ੒ޭͨ͠ɽ߹੒

ʹ੒ޭͨ͠୯݁থΛ༻͍ͨ୯݁থߏ଄ղੳΑΓɼLaAu3Al7 ΋ଞͷRAu3Al7 ͱಉ༷ʹ ScRh3Si7ߏܕ଄

Λͭ࣋͜ͱΛ໌Β͔ʹͨ͠ɽ͞ΒʹɼRAu3Al7 Խ߹෺ͷ෺ੑͷඇ࣓ੑ੒෼ͷੵݟΛͨ͏ߦΊʹɼൺ೤ଌ

ఆٴͼୈҰݪཧ͔ࢉܭΒ LaAu3Al7 ͷϑΥϊϯ෺ੑʹ͍ͭͯͷڀݚΛͨͬߦɽͦͷ݁ՌɼLaAu3Al7 ͷ

ൺ೤͸ҰͭͷσόΠϞʔυ (ΘD = 315 K)ͱҰͭͷΞΠϯγϡλΠϯϞʔυ (ΘE = 108 K)ͷ࿨Ͱઆ໌

ՄೳͰ͋ΓɼΞΠϯγϡλΠϯϞʔυ͸ɼAuΛओͱͨ͠ LaपΓͷΧΰߏ଄ͷޫֶϞʔυʹىҼ͍ͯ͠

ΔՄೳੑ͕͍͜ߴͱΛ໌Β͔ʹͨ͠ɽ

6) ୯ମݩૉͷߴ७౓݁থҭ੒ͱిࢠ෺ੑڀݚͷݱঢ়

෺࣭தΛ͔͋ͨ΋࣭ྔθϩͷঢ়ଶͰߴ଎Ҡಈ͢Δిࢠ͸ɼDirac fermionͱΑ͹ΕɼάϥϑΣϯͷΑ͏ͳ

ۭݩ࣍Λ̏ࢠిͭ࣋Δ͜ͱ͕஌ΒΕ͍ͯΔɽ͜ͷΑ͏ͳಛҟͳੑ࣭Λ͢ࡏͷੈքʹଘݩ࣍Ίͯബ͍̎ۃ

ؒͰݟग़͢ɼͦͯ͠جຊతͳੑ࣭Λ໌Β͔ʹ͠Α͏ͱ͢Δ͕ڀݚ੝ΜʹߦΘΕ͍ͯΔɽ·ͨɼ݁থͷର

শੑͱɼిࢠʹಇ͘εϐϯ-يಓ݁߹ͷେখʹىҼ͢ΔిࢠͷҐ૬زԿֶత (τϙϩδΧϧʣͳੑ࣭ͱɼ

༌ૹಛੑͱͷؔ܎Λ໌Β͔ʹ͠Α͏ͱ͢Δ͕͢͢ڀݚΊΒΕ͍ͯΔɽ͜ͷΑ͏ͳڀݚૅجʹ͓͍ͯɼۙ

೥ɼԽ߹෺ͷΈͳΒͣ୯ମݩૉͰߏ੒͞ΕΔۚଐɼ͋Δ͍͸൒ۚଐ෺࣭ͷ࠶͕ڀݚ஫໨͞Εͭͭ͋Δɽ

Bi͸̏ݩ࣍Diracిܥࢠͱͯ͠஌ΒΕ͓ͯΓɼಉ଒ݩૉͰ͋Δ SbΛࠞͥΔ͜ͱͰɼෳࡶͳόϯυมԽ

Λࣔ͢͜ͱ͕஌ΒΕ͍ͯΔɽ͜ΕΒͷมԽͷղऍʹ͍ͭͯɼվΊͯਫ਼ྗతʹ͕ڀݚͳ͞Ε͍ͯΔɽ·ͨ

ผͷ୯ମݩૉͷڀݚͱͯ͠͸ɼCrݩૉͰൃੜ͢Δ࣓ੑͱಉ଒ͷMoݩૉͰൃ͢ݱΔ௒఻ಋൃݱͱͷؔ܎

ʹ͍ͭͯ஫໨ͨ͠ڀݚ͸ɼେมڵຯਂ͍͕ɼৄࡉͳྫڀݚ͸ͳ͔ͬͨɽ͜ΕΒ୯ମݩૉڀݚͷਐలΛ๦

͍͛ͯΔ࠷େͷ໰୊఺͸ɼߴ७౓݁থ͕೉͍͠ͱ͍͏఺Ͱ͋ΔɽBiʹ͓͍ͯ͸ɼಛҟͳిࢠঢ়ଶʹىҼ

͠ɼ݁থߏ଄͕Θ͔ͣʹ௿ରশԽ͠ɼ݁থ͕૒থԽ͠΍͍͢ͱ͍͏఺ɽ·ͨɼSbΛࠞͥΔ৔߹ɼۉҰʹ

ࠞͥΔ͜ͱ͕೉͍͜͠ͱ͕஌ΒΕ͍ͯΔɽҰํCr΍Mo୯ମ͸ɼͦΕͧΕৠؾѹͱ༥఺͕ۃΊ͍ͯ͜ߴ

ͱ͕ɼߴ७౓݁থԽΛࠔ೉ʹ͍ͯ͠ΔɽզʑͷڀݚάϧʔϓͰ͸ɼ͜ΕΒͷڀݚʹ͓͍ͯɼܾఆతͳి

೥౓ʹ͓͍ͯ͸ɼ͍ࠓ७౓୯݁থҭ੒ʹνϟϨϯδ͍ͯ͠Δɽߴ࠷੒ՌΛ͋͛Δ΂͘ɼੈքڀݚ෺ੑࢠ

ͣΕͷ෺࣭ʹ͓͍ͯ΋ɼߴ७౓݁থҭ੒ҭ੒৚݅ʹ͍ͭͯɼ͓͓ΑͦߜΓࠐΉ͜ͱʹ੒ޭͨ͠ɽ͜ΕΒ

ͷ݁থҭ੒ͷ໨ॲ͕͍ͭͨ͜ͱͰɼ͢Ͱʹɼࠃ಺ͷΈͳΒͣϑϥϯε΍υΠπͷڀݚάϧʔϓ౳ͱͷࠃ

ͷଧ਍Λड͚͍ͯΔঢ়ଶͰ͋Δɽڀݚಉڞతͳࡍ

7) ΧΠϥϧԽ߹෺ͷ७ྑ୯݁থҭ੒ͱిࢠ༌ૹಛੑ

ΧΠϥϧͳ݁থߏ଄Λͭ࣋Խ߹෺தͰ͸ɼͦΕΛ൓өͨ͠ిࢠͷ೾ಈؔ਺͕ܗ੒͞ΕɼΧΠϥϧಛ༗

ͷੑ࣭Λͨͬ࣋τϙϩδΧϧిࢠ෺ੑ͕ݱΕΔ͸ͣͰ͋Δɽ͔ͭزͷΧΠϥϧ෺࣭ʹண໨͠ɼ୯݁থҭ
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੒ͱిࢠ෺ੑଌఆΛਐΊͨɽα-IrSn4ʢਤ 1ʣͰ͸ɼSnϑϥοΫε๏ʹΑΓɼ݁থͷ७ྑੑΛද͢ཹ࢒

఍߅ൺ͕ 630ʹୡ͢Δ७ྑͳ୯݁থΛҭ੒͢Δ͜ͱʹ੒ޭͨ͠ɽ݁থߏ଄͸ɼӈखܥͱࠨखܥʢۭؒ܈

P3121(#152)ͱ P3221(#154)ʣͷ྆ํͷՄೳੑ͕͋Δ͕ɼXઢ୯݁থߏ଄ղੳʹΑΓɼ྆ऀ͕ࠞͬ͟

͍ͯͳ͍ͳ͍୯ҰυϝΠϯ୯݁থ͕߹੒͞Ε͍ͯΔ͜ͱΛ֬ೝͨ͠ɽຊܥ͸ح਺ݸͷిࢠΛͭ࣋ඇิঈ

ۚଐͰ͋Δʹ΋͔͔ΘΒͣɼ࣓৔B ʹର͠ɼB1.4 ʹൺྫͯ͠૿େ͢Δҟৗͳ࣓ؾ఍ݱ߅৅Λݟग़ͨ͠ɽ

α-IrSn4 ͱಉҰͷ݁থߏ଄Λͭ࣋ IrGe4 Ͱ͸ɼςτϥΞʔΫ࿍Λ༻͍ͨνϣΫϥϧεΩʔҾ্͖͛๏ʹ

ΑΔ୯݁থҭ੒Λ܁Γฦ͠ɼ࠷ऴతʹ 3cmʹୡ͢Δ୯ҰυϝΠϯ୯݁থͷ߹੒ʹ੒ޭͨ͠ɽૅج෺ੑ͓

Αͼ dHvAޮՌଌఆΛਐΊͨɽ

ਤ 1: α-IrSn4 ͷ (a) ΧΠϥϧͳ݁থߏ଄ɼ(b)X ઢ୯݁থߏ଄ղੳʹΑΓٻΊͨ 12 ͷ୯݁থཻͷݸ Flack parameter x [ӈ
खܥͱࠨख࡞͕ܥΓผ͚ΒΕ͍ͯΔ͜ͱͷূڌ]ɼ(c) ͷ߅఍ؾ࣓ Kohler plot [B1.4 ʹൺྫͯ͠૿େ͢ΔҟৗੑΛࣔ͢]ɽ

8) type-II Weyl൒ۚଐɿWTe2ͱMoTe2ͷిࢠঢ়ଶ

type-II Weyl൒ۚଐͷީิ෺࣭Ͱ͋ΔWTe2 ͱMoTe2 ʹ͍ͭͯɼ͜Ε·Ͱʹੈքߴ࠷Ϩϕϧͷ७ྑ

୯݁থͷҭ੒ʹ੒ޭ͍͕ͯͨ͠ʢཹ࢒఍߅ൺ͸ 1,300Ҏ্ʣɼ͜ΕΛ༻͍ͨڞಉڀݚΛਐΊͨɽ໦ଜݚ

఻ಋ౓ଌఆͰ͸ɼ2ֶޫͨͬߦͱͯ͠ڀݚಉڞେʣͱͷࡕʢࣨڀ ͭͷ Drude ϐʔΫ͕؍ଌ͞Εͨɽۊ

ͷํ͍ڱ͸ɼԹ౓߱Լͱ൐ʹ෯͕ݦஶʹݮগ͓ͯ͠ΓɼWeyl఺Λͭ࣋όϯυΛଊ͑ͨ΋ͷͱ൑அͰ͖ɼ

type-II Weyl൒ۚଐͷূڌΛ༩͍͑ͯΔɽऑ͍ిࢠ૬ؔޮՌΛࣔࠦ͢Δஹީ΋ಘͨɽShubnikov r de

Haas(SdH)ྔࢠৼಈଌఆͷ࣮ݧΛGohࣨڀݚʢ߳ߓதจେʣͱڞಉͰ͍ߦɼMoTe2 ͷϗʔϧϙέοτ

༝དྷͷ SdHৼಈͷ؍ଌʹॳΊͯ੒ޭͨ͠ɽ͜ͷϙέοτ͸Weylి͕ؔࢠ༩͢ΔॏཁͳϑΣϧϛ໘Ͱ͋

Γͳ͕Βɼ͜Ε·Ͱ؍ଌ͞Ε͍ͯͳ͔ͬͨɽ͞Βʹѹྗґଘੑͷଌఆ΋͍ߦɼϗʔϧϙέοτͷେ͖͞

͕ѹྗʹରͯ͠හײʹมԽ͢Δ͜ͱ΋ݟग़ͨ͠ɽ
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দଜ෢, ௩ӽॢ, Տଜ௚ݾ, ਫ຀ਔҰ࿕, Ҵݟढ़࠸, ಓଜਅ࢘, ౦தོೋ, দాୡຏ, ੨໦༐ೋ : ໐ڞ Xઢ

ճંͱXMCDʹΑΔ SmRu4P12 ͷ࣓৔༠ిىՙடংঢ়ଶͷڀݚ

தଜ௚و, ,࿬ྤඒՂٶ ౦தོೋ, দాୡຏ, ੨໦༐ೋ : LaTr2Al20 (Tr = Mo, W)ͷ୯݁থҭ੒ͱ௿Թ

෺ੑଌఆ

ᖛຊ་, ۙ౻༎༒, ,لलݪ౻ ໦ਢ޾޹, ౦୩ಞࢤ, ,ࢤಞ࡚ࢁ ,ਅాࠓ ాத৽, ,࣏ݡ࡞ۄ ໼ڮ຀໊, ੴ઒఩

໵, தଜ௚و, ౦தོೋ, দాୡຏ, ੨໦༐ೋ, ໌ࢁؔ : ॆరεΫοςϧμΠτԽ߹෺ PrFe4P12 ʹର͢Δ

௚ઢภޫґଘߗXઢ಺֪ޫిࢠ෼ޫ

༗௕༞ਓ, ᖛຊ་, ۙ౻༎༒, ,لलݪ౻ ੢ຊ޾ฏ, ඣ໺ྑհ, ໦ਢ޾޹, தాҘಸ, ,ਅాࠓ த઒޿໺, ࡚ࢁ

ಞࢤ, ౦୩ಞࢤ, ,࣏ݡ࡞ۄ ໼ڮ຀໊, ੴ઒఩໵, ,ӯాࢁ ౦தོೋ, দాୡຏ, ੨໦༐ೋ, ໌ࢁؔ : ಺֪ߗ

Xઢޫిࢠઢೋ৭ੑʹΑΔ൓ੑ࣓ڧମ SmPt2Si2 ͷ 4fيಓରশੑڀݚ

ਆށৼ࡞, ञҪ޺య, ಙӬཅ, ๕լ๕ൣ, ૿ా൏ਓ, ౦தོೋ, দాୡຏ, ੨໦༐ೋ : ॏ͍ిܥࢠ SmAu3Al7

ͷAl-NMR II

੨໦༐ೋ, େଜྤඒ, ઍ༿༏അ, தଜ௚و, ౦தོೋ, দాୡຏ : ΧΠϥϧ݁থߏ଄Λͭ࣋ IrGe4 ͷిࢠ༌
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༗അ׮ਓ, Y. Yuan, ಺౻ࢯ߁, ,Ұً౻޻ ໼౻༏༎, Rajveer Jha, ,ཅհ౻ޙ ਫޱՂҰ, দాୡຩ, ੨໦༐

ೋ, দྛ࿨޾ : BiS2 ૚ঢ়Խ߹෺ͷԹ౓-ѹྗ૬ਤܥ

,ࢠྒྷࢁլࠤ ,جࢁլࠤ ֿ୩ৎ, ,قຊ௚ࢁ ౦தོೋ, দాୡຏ, ੨໦༐ೋ : ์ࣹޫ XઢʹΑΔ PrOBiS2
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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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௒఻ಋ෺࣭ࣨڀݚ

1. ಈͷ֓ཁ׆ڀݚ

ຊࣨڀݚͰ͸ɼ৽ح૚ঢ়௒఻ಋମ͓Αͼੑߴೳ೤ిมࡐ׵ྉͳͲͷ৽෺࣭։ൃΛ͍ͯͬߦΔɽ·͞ɼͦ

ΕΒͷ৽෺࣭ʹ͓͚ΔػೳੑൃߏػݱΛ୳ΔͨΊͷ෺ੑڀݚΛਐΊ͍ͯΔɽಛʹɼ૚ঢ়ߏ଄΍ϩʔϯϖ

ΞΛͭ࣋৽෺࣭Λઃ͢ܭΔ͜ͱͰɼଟ࠼ͳ݁থߏ଄͓Αͼہॴߏ଄ͷ࣮ݱΛ໨͍ͯ͠ࢦΔɽ۩ମతʹ͸ɼ

BiCh2 ʢCh͸ΧϧίήϯʣɾSbCh2ܥ ʢPn͸χΫτήϯʣ૚ঢ়Խ߹෺ɼ͓Αͼܥ૚ঢ়Խ߹෺ɼSnPnܥ

΋ਪਐ͍ͯ͠ΔɽܭΤϯτϩϐʔ߹ۚޮՌʹண໨ͨ͠৽͍͠௒఻ಋମͷઃߴ

1) BiCh2ܥ௒఻ಋମͷڀݚ

৽͍͠ BiCh2 ௒఻ಋମͷ։ൃܥ BiCh2 ଄Λߏͷ૚ঢ়ࣅ௒఻ಋମͱྨܥ΍మܥԽ෺ࢎ௒఻ಋମ͸ಔܥ

ʢMoriceࢉܭͷཧ࿦ۙ࠷Γɼ͓ͯͬ࣋ et al., PRB 2017)΍֯౓෼ղޫిࢠ෼ޫʢOta et al., PRL 2017ʣ

ͷ݁Ռ͔Βඇैདྷܕͷ͕ߏػఏҊ͞Ε͍ͯΔɽզʑͷάϧʔϓ΋ಉҐମޮՌ͔ΒඇैདྷߏػܕͷՄೳੑ

Λࣔͨ͠ʢHoshi et al., PRB 2018ʣɽͦ͜ͰɼϒϩοΫ૚ʹݩૉஔ׵ʹΑΔཚΕΛؚ·ͳ͍৽ͨͳ௒఻

ಋମΛઃ͢ܭΔ͜ͱͰɼߏػղ໌ʹ͚ͨ޲ୈҰาͱ͢Δ͜ͱΛ໨͠ࢦɼ෺࣭։ൃΛͨͬߦɽண໨ͨ͠ͷ

͸ɼCeͷࠞ߹ࢠݪՁঢ়ଶ͕ظ଴Ͱ͖ΔCeO૚ΛϒϩοΫ૚ͱ͢ΔCeOBiS2 Ͱ͋ΔɽCeOBiS2 ͸ 1.3 K

ͷ௒఻ಋମͱใ͕͋ࠂΔ͕ɼόϧΫ௒఻ಋঢ়ଶͷ֬ূ͸ಘΒΕ͍ͯͳ͔ͬͨɽຊڀݚͰ͸ɼSαΠτΛ

SeͰஔ͢׵Δ͜ͱͰ໘಺ԽֶѹྗΛҹՃ͠ɼCeOBiS2−xSex ͕సҠԹ౓ 3 KͷόϧΫ௒఻ಋΛࣔ͢͜ͱ

Λݟग़ͨ͠ʢKiyama et al., JPSJ 2020ʣɽ·ͨɼ୯݁থҭ੒ʹ΋੒ޭ͠ɼޙࠓCeOBiS2−xSex ୯݁থΛ

༻͍ͨ௒఻ಋঢ়ଶͷڀݚΛਪਐ͢Δɽ

ѹޮՌΛ༻͍ͨ௒఻ಋ૬ਤͷղ໌ߴ BiCh2 Ͱ͋Γɼ̍ʙ਺ײѹͷޮՌʹහߴ௒఻ಋମ͸ܥ GPaͷѹ

ྗͰͦͷ௒఻ಋಛੑ͕େ͖͘มԽ͢Δ͜ͱ͕஌ΒΕ͍ͯΔɽຊڀݚͰ͸ɼSr0.5RE0.5FBiS2ͷߴ७౓ࢼ

ྉΛ߹੒͠ɼߴѹԼͰͷ࣓Խ཰ଌఆ͔ΒɼόϧΫ௒఻ಋൃݱͱѹྗɼ݁থߏ଄ͷ૬ؔΛͨ͠ڀݚɽຊܥ

͸ a࣠௕͕ൺֱతେ͖͘ɼ໘಺Խֶѹྗ͕ෆ଍͓ͯ͠ΓɼৗѹԼͰ͸όϧΫͳ௒఻ಋΛࣔ͞ͳ͍ɽRE =

La, Ce, Pr, Nd, Smͷܥʹ͓͍ͯɼ0.8ʙ 1.2 GPa෇ۙͰ Tcͷେ෯ͳ্ঢΛ؍ଌͨ͠ɽRE = Laͷܥ

ѹԼߴ͍͓ͯʹ XઢճંΛͨͬߦͱ͜Ζɼଞͷ BiS2 ଄͕૬సҠͯ͠ߏʹͱಉ༷ʹɼ୯ࣼথࠂͰͷใܥ

͍Δ͜ͱ͕Θ͔ͬͨɽ·ͨɼߏ଄૬సҠલͷѹྗྖҬʢ0.5 GPa෇ۙʣʹ͓͍ͯɼਖ਼ํথߏ଄Ͱ΋όϧ

Ϋ௒఻ಋ͕ѹྗ༠͞ىΕΔ͜ͱΛ؍ଌ͠ɼຊ͕ܥ 2ͭͷόϧΫ௒఻ಋঢ়ଶΛࣔ͢͜ͱΛݟग़ͨ͠ɽ

ଟ૚ܕϏεϚεΧϧίήφΠυRE2O2M4Ch6ʹ͓͚ΔόϧΫ௒఻ಋൃݱ BiS2 ௒఻ಋମͷ఻ಋ૚ܥ

͸ 2૚ܕʢ2ຕͷ BiS2૚͕ϑΝϯσϧϫʔϧεͰ݁߹͍ͯ͠ΔʣͰ͋Δ͕ɼΧϧίήφΠυ૚Λ 4૚

ʹͨ͠ La2O2M4S6 ͷ௒఻ಋମ୳ࡧΛͨͬߦɽ2018೥౓ͷڀݚͰɼLa2O2Bi3AgS6 ʹ͓͍ͯ Tc = 0.5

Kͷ௒఻ಋΛൃͨ͠ݟʢJha et al., JPSJ 2018ʣɽ͞ΒʹɼAgαΠτͷ Snஔ׵ʹΑΓసҠԹ౓͕ 2.3

K ·Ͱ্ঢ͢Δ͜ͱΛݟग़ͨ͠ɽҰํɼ͜ΕΒͷࢼྉͰ͸࣓Խ཰ଌఆͰͷ൓࣓ੑγάφϧ͕όϧΫ௒

఻ಋମͰظ଴͞ΕΔ஋ΑΓখ͔ͬͨͨ͞ΊɼSαΠτͷ Se෦෼ஔ׵ʹΑΔԽֶѹྗҹՃΛࢼΈͨɽͦ

ͷ݁ՌɼLa2O2Bi3Ag0.6Sn0.4S5.7Se0.3 ʹ͓͍ͯ Tc = 3.0 K ͷόϧΫ௒఻ಋΛ؍ଌ͢Δ͜ͱ͕Ͱ͖ͨ

ʢJha et al., Sci. Rep. 2019ʣɽ·ͨɼSeஔ׵ʹΑΔԽֶѹྗޮՌ͕όϧΫ௒఻ಋൃݱʹ༗ޮͰ͋ͬͨ

͜ͱ͔ΒɼLa αΠτΛଞͷ RE Ͱஔ͢׵Δ͜ͱͰ໘಺ԽֶѹྗΛҹՃ͢Δ͜ͱΛࢼΈͨɽͦͷ݁Ռɼ

La0.6RE0.4Bi3Ag0.6Sn0.4S6ʢRE = Y, Pr, Nd, Sm, Euʣʹ͓͍ͯόϧΫ௒఻ಋΛ؍ଌ͢Δ͜ͱʹ੒ޭ͠

ͨʢR. Jha et al., submittedʣɽ·ͨɼMαΠτ͕ Bi2Pb2 Ͱ͋Δ La2O2Bi2Pb2S6 ʹ͓͍ͯ΋ɼSαΠ

τͷ Seஔ׵ʹΑΓ 1.9 Kͷ௒఻ಋମͱͳΔ͜ͱΛใͨ͠ࠂʢR. Jha et al., submittedʣɽ͜ΕΒͷBiܥ
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̐૚ܕ௒఻ಋମʹؔ͢Δڀݚಈ޲Λ·ͱΊͨϨϏϡʔ࿦จΛ Condens. Matterࢽʹͯग़൛ͨ͠ɽʢ̐૚

ܕ Biܥ௒఻ಋମͷ݁থߏ଄Λ Fig. 1ʹࣔ͢ʣ

2) ৽௒఻ಋମͷ։ൃ

௒఻ಋମͷ։ൃܕۚ߹Τϯτϩϐʔߴ ۙ೥ɼ̍ͭͷࢠݪαΠτΛ̑छҎ্ͷҟछݩૉ͕઎༗͢Δʮߴ

Τϯτϩϐʔ߹ۚʢHEA)ʯ͕ߏ଄ࡐྉ΍ੜମࡐྉͷ෼໺Ͱ஫໨ΛूΊ͍ͯΔɽզʑ͸ɼैདྷͷ୯ҰαΠ

τ͔ΒͳΔɼ͍ΘΏΔ߹ۚͰ͋ΔHEA͔ΒɼΑΓෳࡶͳʮԽ߹෺ʯʹHEAͷޮՌΛ֦ு͢΂͘ɼʮHEA

߹Τϯτϩϐʔߴ଄ͷதͷ̍ͭͷαΠτΛߏͰ͸૚ঢ়ڀݚΔɽ2018೥౓ͷ͍ͯͬߦԽ߹෺ʯͷ։ൃΛܕ

ۚԽ͢Δ͜ͱΛࢼΈͨɽREO0.5F0.5BiS2(RE͸ر౔ྨ)ʹ͓͍ͯɼREαΠτΛߴΤϯτϩϐʔ߹ۚͷఆ

ٛʢ5ݩૉҎ্͔֤ͭݩૉ͕ 5-35ˋͷ઎༗཰Ͱ͋ΔʣΛຬͨ͢Α͏ʹ෺࣭Λ։ൃ͠ɼHEAޮՌ͕௒఻ಋ

ಛੑ্޲ʹ༗ޮͰ͋Δ͜ͱΛݟग़ͨ͠ʢSogabe et al., Solid State Commun. 2019ʣɽຊڀݚͰ͸ɼBiS2

Թ௒఻ಋମREBa2Cu3O7−dʢRE123ʣͷREαΠτΛHEAԽߴܥԽ෺ࢎ଄Λ༗͢Δಔߏಉ༷ʹ૚ঢ়ܥ

͢Δ͜ͱΛࢼΈͨɽͦͷ݁ՌɼHEAԽʹΑΔTc͓Αͼྟքిྲྀີ౓ Jcͷ௿Լ͸ແ͘ɼै དྷ͔ΒRE123

ఏএ͞Ε͖͍͓ͯͨͯʹܥ orthorhombicity͕ɼHEAܕ RE123ʹ͓͍ͯ΋௒఻ಋಛੑͱ૬ؔ͢Δ͜ͱ

Λݟग़ͨ͠ (Y. Shukunami et al., Physica C 2020)ɽ·ͨɼ3ݩ࣍తͳNaClߏ଄Λۚͭ࣋ଐςϧϥΠυ

M-TeͷMαΠτΛHEAԽ͢Δ͜ͱʹ΋੒ޭͨ͠ɽAgInSnPbBiTe5 ͕ 2.6 Kͷ௒఻ಋମͰ͋Δ͜ͱΛ

͠ݟൃ (Y. Mizuguchi, JPSJ 2019)ɼ༷ʑͳHEAܕM-Te௒఻ಋମΛ։ൃ͢Δ͜ͱʹ੒ޭͨ͠ʢMd R.

Kasem et al., APEX 2020ʣɽ͜ΕΒͷ݁Ռ͔ΒɼM-Teܥͷ Tc͸֨ࢠఆ਺ͱٯ૬ؔ͢Δ͜ͱΛݟग़͠

ͨɽ·ͨɼ3ݩ࣍తͳNaClߏ଄ʹ͓͍ͯ͸ɼHEAԽʹΑΓTc͕௿Լ͢Δ͕͋޲܏Δ͜ͱΛݟग़ͨ͠ɽ

ʢHEAܕԽ߹෺ͷ݁থߏ଄Λ Fig. 2ʹࣔ͢ʣ

ΧϧίήφΠυܕԘؠ In1−xPbxTeͷߴѹ߹੒ͱ௒఻ಋ PbTe͸όϯυΪϟοϓΛͭ࣋൒ಋମͰ͋Γɼ

Pb͕ 6sϩʔϯϖΞͨͭ࣋ΊɼBiS2 ଴Ͱ͖Δɽͦ͜ͰɼΩϟϦΞΛυʔϓͯ͠௒ظԽ߹෺ͱͷؔ࿈͕ܥ

఻ಋԽ͢ΔͨΊʹɼPbTeͷPbαΠτʹ InΛஔ͢׵Δ͜ͱΛࢼΈͨɽInTe͸ৗѹԼͰ߹੒͢ΔͱTlSe

ѹ߹੒ʹΑΓߴ଄ΛͱΔ͕ɼߏܕ PbTeͱಉ༷ͷؠԘߏܕ଄ΛͱΔͨΊɼશظ༹͕ݻ଴Ͱ͖Δɽߴѹ߹

੒ʹΑΓ߹੒ͨ͠ In1−xPbxTeͷిؾ఍߅཰ɼ࣓Խ཰ɼൺ೤ଌఆΛ͍ߦɼ෯͍޿ஔྖ׵ҬͰόϧΫ௒఻

ಋΛࣔ͢͜ͱΛ֬ೝͨ͠ɽόϨϯεεΩοϓݩૉͷ InΛؚΉ͕ɼجຊతʹ͸ऑ݁߹ͷ BCSϞσϧͰ௒

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

3) ৽೤ిࡐྉͷ։ൃ

REOPnSe2 ૚ঢ়Խ߹෺ܥ BiS2 ͍ͯͬߦΛࡧྉ୳ࡐͷ૚ঢ়Խ߹෺ʹ͓͚Δ೤ిࣅ૚ঢ়Խ߹෺ͱྨܥ

ΔɽಛʹɼχΫτήϯʢPnʣΛܰݩૉͰஔͨ͠׵৔߹ʹੑߴೳ೤ిࡐྉͱͳΔ͜ͱ͕ཧ࿦తʹ༧ଌ͞Ε

͍ͯΔ͜ͱ͔Βɼܰݩૉஔ׵ͷՄೳੑΛݕ౼ͨ͠ɽࡢ೥౓·Ͱ͸Pn = Sbͷ৔߹ͷ߹੒ʹ੒ޭ͍ͯͨ͠

͕ɼ͞ΒͳΔܰݩૉͰ͋Δ Asஔ׵ΛࢼΈɼNdO0.8F0.2Sb1−xAsxSe2 ʹ͓͍ͯ x = 0.6·Ͱ߹੒ՄೳͰ

͋Δ͜ͱ͕Θ͔ͬͨɽAsஔࢼͨ͠׵ྉ͸ 600 K෇ۙʹ͓͍ͯ೤఻ಋ཰ͷԹ౓ґଘੑʹҟৗ͕ݟΒΕͨɽ

์ࣹޫXઢճંͷԹ౓ґଘੑΛଌఆͨ͠ͱ͜ΖɼಉԹ౓Ҭʹ͓͍ͯ c࣠௕มԽʹҟৗ͕ݟΒΕΔ͜ͱΛ

֬ೝͨ͠ɽޙࠓɼ೤఻ಋ཰ͱ݁থߏ଄ͷ૬ؔʹ͍ͭͯɼৄࡉͳղੳΛਐΊΔ༧ఆͰ͋ΔɽҰํͰɼAsஔ

଄࿪Έߏॴతͳہগ͢Δɽݮ཰͸େ෯ʹ্ঢͨͨ͠Ίɼཧ࿦༧ଌʹ൓ͯ͠೤ిੑೳ͸߅఍ؾΑΓిʹ׵

͕ઈԑੑʹॏཁͳ໾ׂΛՌ͍ͨͯ͠Δͱਪଌ͞Εɼہॴߏ଄ղੳΛ͏ߦ४උΛਐΊ͍ͯΔɽ

SnAsܥ૚ঢ়Խ߹෺ NaSn2As2 Λ͸͡Ίͱͨ͠ SnAsܥ૚ঢ়Խ߹෺ͷ௒఻ಋڀݚͱฒͯ͠ߦɼ೤ిࡐྉ

ͱͯ͠ͷՄೳੑΛݕ౼͍ͯ͠Δɽ௒఻ಋసҠΛࣔ͢NaSn2As2 ʹର͠ɼSrSn2As2 ͸ 0.1 eVఔ౓ͷόϯ

υΪϟοϓΛͭ࣋͜ͱ͔Β೤ిࡐྉͱͯ͠༗๬Ͱ͋Δͱਪଌ͠ɼSrSn2As2 ͷ೤ిੑೳΛଌఆͨ͠ɽ673
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Kʹ͓͍ͯ 70 µV/Kఔ౓ͷθʔϕοΫ܎਺͕ಘΒΕɼ͔ͨ͠ʹ͍ߴ೤ిੑೳΛࣔ͢Մೳੑ͕ࣔࠦ͞Ε

ͨɽޙࠓυʔϐϯά΍߹੒৚݅࠷దԽʹΑΔΩϟϦΞີ౓ͷ੍ޚʹΑΔ೤ిੑೳͷ্޲ΛࢼΈΔܭըͰ

͋ΔɽҰํͰɼSnΛؚΉ SnTeͳͲͷྨਪ͔ΒɼSnܽଛ͕೤ྗֶతʹ҆ఆʹܗ੒͞ΕΔͨΊʹΩϟϦΞ

ີ౓੍͕ޚ༰қͰ͸ͳ͍Մೳੑ͕͋ΔɽSnΛ InͰஔͨ͠׵ SrIn2As2 ͳͲͷ߹੒ΛࢼΈɼͦͷ೤ిಛੑ

΍݁থߏ଄Λ SrSn2As2 ͱൺֱ͢Δ͜ͱͰɼຊ෺࣭܈ͷڀݚΛਂΊΔܭըͰ͋Δɽ

ਤ 1: ̎૚ܕ Biܥ௒఻ಋମͷ݁থߏ଄ͱ̐૚ܕ Biܥ௒఻
ಋମͷ݁থߏ଄ਤɽ ਤ 2: ଄ਤɽߏ௒఻ಋମͷ݁থܕۚ߹Τϯτϩϐʔߴ

2. ੷ۀڀݚ

1) ࿦จ

R. Sogabe, Y. Goto, T. Abe, C. Moriyoshi, Y. Kuroiwa, A. Miura, K. Tadanaga, Y. Mizuguchi:

ʠImprovement of superconducting properties by high mixing entropy at blocking layers in BiS2-based

superconductor REO0.5F0.5BiS2ʡ, Solid State Commun., 295 (2019) 43

R. Jha, Y. Goto, T. D. Matsuda, Y. Aoki, M. Nagao, I. Tanaka, Y. Mizuguchi:ʠBulk superconductivity

in a four-layer-type Bi-based compound La2O2Bi3Ag0.6Sn0.4S5.7Se0.3ʡ, Sci. Rep., 9, (2019) 13346

G. M. Pugliese, F. Stramaglia, Y. Goto, K. Terashima, L. Simonelli, H. Fujiwara, A. Puri, C. Marini,

M. Y. Hacisalihoglu, F. d’Acapito, T. Yokoya, T. Mizokawa, Y. Mizuguchi, N. L. Saini:ʠTemperature

dependent local atomic displacements in NaSn2As2 systemʡ, J. Phys.: Condens. Matter, 31 (2019)

425402

H. Yuwen, Y. Goto, R. Jha, A. Miura, C. Moriyoshi, Y. Kuroiwa, T. D. Matsuda, Y. Aoki, Y.

Mizuguchi:ʠEnhanced superconductivity by Na doping in SnAs-based layered compound Na1+xSn2−xAs2

ʡ, Jpn. J. Appl. Phys., 58 (2019) 083001

R. Matsumoto, Y. Goto, S. Yamamoto, K. Sudo, H. Usui, A. Miura, C. Moriyoshi, Y. Kuroiwa, S.

Adachi, T. Irifune, H. Takeya, H. Tanaka, K. Kuroki, Y. Mizuguchi, Y. Takano: ʠPressure-induced

superconductivity in the layered pnictogen diselenide NdO0.8F0.2Sb1−xBixSe2 (x = 0.3 and 0.7)ʡ,

Phys. Rev. B, 100 (2019) 094528

Y. Mizuguchi: ʠSuperconductivity in High-Entropy-Alloy Telluride AgInSnPbBiTe5ʡ, J. Phys. Soc.

Jpn., 88 (2019) 124708
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Md. R. Kasem, K. Hoshi, R. Jha, M. Katsuno, A. Yamashita, Y. Goto , T. D. Matsuda, Y. Aoki, Y.

Mizuguchi: ʠSuperconducting properties of high-entropy-alloy tellurides M-Te (M: Ag, In, Cd, Sn,

Sb, Pb, Bi) with a NaCl-type structureʡ, Appl. Phys. Express, 13 (2020) 033001

M. Nagao, A. Miura, D. Urushihara, Y. Maruyama, Y. Goto, Y. Mizuguchi, C. Moriyoshi, Y. Kuroiwa,

Y. Wang, S. Watauchi, T. Asaka, Y. Takano, K. Tadanaga, I. Tanaka: ʠFlux Growth and Supercon-

ducting Properties of (Ce,Pr)OBiS2 Single Crystalsʡ, Front. Chem., 8 (2020) 44

M. Katsuno, R. Jha, K. Hoshi, R. Sogabe, Y. Goto, Y. Mizuguchi: ʠHigh-Pressure Synthesis and

Superconducting Properties of NaCl-Type In1−xPbxTe (x = 0-0.8)ʡ, Condens. Matter, 5 (2020) 14

Y. Shukunami, A. Yamashita, Y. Goto, Y. Mizuguchi:ʠSynthesis of RE123 high-Tc superconductors

with a high-entropy-alloy-type RE siteʡ, Physica C, 572 (2020) 1353623

K. Sudo, Y. Goto, R. Sogabe, K. Hoshi, A. Miura, C. Moriyoshi, Y. Kuroiwa, Y. Mizuguchi:ʠDoping-

Induced Polymorph and Carrier Polarity Changes in Thermoelectric Ag(Bi,Sb)Se2 Solid Solutionʡ,

Inorg. Chem., 58 (2019) 7628

K. Terashima, Y. Yano, E. Paris, Y. Goto, Y. Mizuguchi, Y. Kamihara, T. Wakita, Y. Muraoka, N. L.

Saini, T. Yokoya:ʠEnhanced thermoelectricity by controlled local structure in bismuth-chalcogenidesʡ,

J. Appl. Phys., 125 (2019) 145105

2) ஶॻ

֘౰ͳ͠

3) ಛڐ

֘౰ͳ͠

4) ֶձߨԋ

಺ձٞࠃ

˔ ೔ຊ෺ཧֶձɹ 2019೥ळقେձʢذෞେֶ, 2019೥ 9݄ 10–13೔ʣ

ਫޱՂҰɿBiS2 ԋʣߨ৚݅ʢγϯϙδ΢Ϝݱ૚ঢ়Խ߹෺ͷ৽෺࣭։ൃͱ௒఻ಋൃܥ

উ໺ਖ਼༪ɼRajveer Jhaɼޙ౻ཅհɼਫޱՂҰɿPbTeʹର͢Δ Inஔޮ׵Ռ

੕࿨ٱɼ໦ມجɼޙ౻ཅհɼদాୡຏɼਫޱՂҰɿBiCh2 ௒఻ಋମʹ͓͚Δ௒఻ಋ໘಺ҟํੑܥ

ՂҰɿBiS2ޱཅհɼਫ౻ޙԼѪஐɼࢁ ૚ঢ়௒఻ಋମܥ Sr1−xRExFBiS2(RE:La,Ce,Pr,Nd,Smʣͷ݁থߏ

଄ͱ௒఻ಋಛੑ

˔ Ԡ༻෺ཧֶձɹୈ 80ճळֶقज़ߨԋձʢ๺ւಓେֶ, 2019೥ 9݄ 18–21೔ʣ

ηϨϯԽ෺ͷ೤ి༌ૹಛੑࢎՂҰɿ૚ঢ়ΞϯνϞϯޱཅհɼਫ౻ޙ

ձٞࡍࠃ
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˔ The 2nd Global Forum on Advanced Materials and Technologies for Sustainable Developmentɹ

2019೥ 7݄ 23೔ʢToronto, Canadaʣ

Y. Goto: SbSe2-based layered oxyselenides as a candidate multifunctional material for thermoelectric

conversion and superconductivity(invited)

˔ MRMɹ 2019ɹ 2019೥ 12݄ 10–14೔ʢYokohama, Japanʣ

Y. Shukunami: Superconducting properties of RE123 superconductor with high-entropy-alloy-type

RE site

Y. Goto: Layered Tin Pnictides as a New Class of van der Waals-typeɹ Superconductors(invited)

K. Hoshi: Two-Fold-Symmetric Magnetoresistance in Single Crystals of Tetragonal BiCh2-Based Su-

perconductor LaO0.5F0.5BiSSe

A. Yamashita: Crystal structure and superconducting properties of Sr1−xRExFBiS2 (RE: La, Ce, Pr,

Nd, Sm) BiS2-based layered superconductors

R. Jha: Bulk superconductivity induced via two-site substitution in La2O2M4S6-type layered oxy-

chalcogenide La2O2Bi3Ag0.6Sn0.4S5.7Se0.3(invited)

˔ SCES 2019 2019೥ 9݄ 23–28೔ʢOkayama, Japanʣ

K. Hoshi, M. Kimata, Y. Goto, T. D. Matsuda, Y. Mizuguchi: Two-Fold-Symmetric Magnetoresistance

in Single Crystals of Tetragonal BiCh2-Based Superconductor LaO0.5F0.5BiSSe

Y. Goto: Superconductivity in layered tin pnictides

R. Jha, Y. Goto, Y. Mizuguchi: Bulk superconductivity in La2O2M4S6-type layered oxychalcogenide

La2O2Bi3Ag0.6Sn0.4S5.7Se0.3

˔ ISS 2019ɹ 2018೥ 12݄ 3–5೔ʢKyoto, Japanʣ

Y. Goto: Superconductivity in layered tin pnictides with a van der Waals-type structure

˔ Superstripes 2019ɹ 2019೥ 6݄ 23–29೔ʢIschia, Italyʣ

Y. Mizuguchi: BiS2-based layered superconductor with thick superconducting layers(invited)

A. Yamashita: Electrochemical Synthesis of Iron Chalcogenide Superconductors

˔ J-Physics 2019ɹ 2019೥ 9݄ 18–21೔ʢKobe, Japanʣ

Y. Mizuguchi, R. Jha: Superconductivity in new layered oxychalcogenide RE2O2M4S6 (M = Bi, Ag,

Sn)

˔ SMEC 2019ɹ 2019೥ 3݄ 30–4݄ 6೔ʢMiami, USAʣ

Y. Goto: SnPn-based layered superconductors(invited)
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දք໘ޫ෺ੑࣨڀݚ

1. ಈͷ֓ཁ׆ڀݚ

ք໘΍ද໘Ͱ͓͜Δ༷ʑͳݱ৅͸ɼ෺࣭ͷੑ࣭΍σόΠεͷੑೳʹେ͖͘ӨڹΛٴ΅͢ɽք໘΍ද໘Ͱ

͓͜Δ༷ʑͳ෺ཧݱ৅Λਂ͘ཧղ͠ɼ੍ͦͯ͢͠ޚΔ͜ͱ͕Ͱ͖Ε͹ɼ৽ͨͳ෺ੑΛݟग़͢͜ͱ΍ɼֵ

৽తͳσόΠεͷ࣮ݱʹͭͳ͕ΔɽຊࣨڀݚͰ͸ɼޮߴ཰ͳޫిม׵ɾ೤ిม׵ͳͲͷ૑ΤωϧΪʔͷ

αΠΤϯεʹ͢ݙߩΔ͜ͱΛ໨ඪͷҰͭͱͯ͠ɼ(1)ք໘΍ද໘ͷ੍ޚɼ(2)ޫྭىʹΑͬͯੜ͡Δඇฏ

ྉͰ͋Δ୯૚ΧʔϘϯφϊνϡʔϒࡐݩ࣍ΔɽҰ͍ͯ͠ڀݚΩϟϦΞʹ༝དྷ͢Δޫ෺ੑɼʹண໨ͯ͠ߧ

΍ແػφϊνϡʔϒɾφϊϫΠϠɼೋࡐݩ࣍ྉͰ͋Δࢠݪ૚෺࣭ͳͲΛର৅ʹɼ߹੒ɾਫ਼੡ٕज़։ൃɼ৽

଄ɼϑΣߏΔɽͦΕΒ෺࣭ͷ͍ͯͬߦΛڀݚ఻ಋಛੑɾ࣓ੑɾޫ෺ੑɾ೤෺ੑͷؾଌఆٕज़։ൃɼిن

ϧϛϨϕϧɼք໘ͷ઀߹ߏ଄ͷ੍ޚΛ௨ͯ͠৽ͨͳ෺ੑͷ୳ࡧΛ͍ͯͬߦΔɽۙ࠷Ͱ͸ɼΠΦϯӷମΛ

ిղ࣭ͱͯ͠༻͍ɼ෺࣭ք໘ʹిؾೋॏ૚Λܗ੒ͤ͞ɼΩϟϦΞ஫ೖΛ͍ߦɼϑΣϧϛϨϕϧΛࣗࡏʹ

γϑτͤ͞ɼ༷ʑͳଟ༷ͳ෺ੑΛ੍͢ޚΔڀݚΛਐΊ͍ͯΔɽ·ͨɼ2019೥౓͔Β೤෺ੑʹண໨ͨ͠ݚ

Λਪਐ͍ͯ͠Δɽڀ

1) ೤෺ੑڀݚ

ബບ೤఻ಋଌఆܥͷ։ൃ ۙ೥ɼϑϨΩγϒϧσΟεϓϨΠͱ͍ͬͨॊΒ͔ͳࡐྉ͸༷ʑͳσόΠεԠ

༻Λͳ͞Ε͍ͯΔɽ͜ΕΒϑϨΩγϒϧσόΠεͷੑೳΛ࠷େ͢شൃݶΔʹ͸ɼͦͷ೤෺ੑͷཧղ͸ඞ

ཁෆՄܽͰ͋ΔɽϑϨΩγϒϧࡐྉ͸ബບͷܗͰۦಈ͞ΕΔɽྫ͑͹ɼ୯૚ΧʔϘϯφϊνϡʔϒ΍༗

ྉͷബບ͸ɼްΈ਺ࡐϙϦϚʔͱ͍ͬͨϑϨΩγϒϧػ 10nmͷബບͰ͋Δҝɼͦͷ೤఻ಋ཰ΛධՁ͢

Δͷ͸௨ৗͷख๏Ͱ͸ඇৗʹࠔ೉Ͱ͋Δɽ།Ұɼྖؒ࣌ҬαʔϞϦϑϦϑϨΫλϯε๏ʢTDTR๏ʣ͕ɼ

ͦͷ೤఻ಋΛධՁ͢Δ͜ͱ͕ՄೳͰ͋ΔɽຊࣨڀݚͰ͸ɼബບͷిؾ఻ಋ཰ͱ೤఻ಋ཰ͱͷ૬ؔΛ໌Β

͔ʹ͢Δҝɼి ΔɽTDTR๏ͱ͸ɼϑΣ͍ͯͬߦԽֶతख๏΋૊Έ߹ΘͤͨTDTRଌఆٕज़ͷ։ൃΛؾ

ϜτඵͷύϧεϨʔβʔΛ༻͍ɼϙϯϓϓϩʔϒ෼ޫख๏Λ༻͍ͯɼۚଐബບλʔήοτͷ൓ࣹ཰ͷ࣌

ؒมԽΛ໌Β͔ʹ͢Δ͜ͱͰɼ೤ͷ఻೻Λղ͖໌͔͢ख๏Ͱ͋Δɽ௨ৗͷTDTR๏Ͱ͸ɼΞϧϛΛۚଐ

ؾͳ͍ɽి͍͍ͯ޲ʹΊͯऑ͍ҝ,զʑ͕໨తͱ͢Δख๏ۃʹԽֶతؾ൘ͱͯ͠༻͍Δ͕ɼΞϧϛ͸ిج

Խֶ൓Ԡʹ͘ڧɼిۃͱͯ͠Ұൠతʹ༻͍ΒΕΔۚΛλʔήοτͱ͢Δҝʹ͸ɼۚͷ൓ࣹ཰มԽΛײ౓

Α͘ݕग़Ͱ͘Δ೾௕ 520nmΛݕग़ޫݯͱͨ͠৽ͨͳTDTR๏ͷ։ൃΛ͢Δඞཁ͕͋ͬͨɽࠓ೥౓ɼ৽

ن TDTRܥͷߏஙΛ͍ߦɼඪ४ࢼྉͷධՁͱɼ୯૚ΧʔϘϯφϊνϡʔϒബບͷ೤఻ಋධՁʹ੒ޭ͠

ͨɽಘΒΕͨ೤఻ಋ཰͸ɼطଘͷใࠂͱɼόοΩʔϖʔύʔʹ͓͚Δ΋ͷͱΛൺֱ͠ɼଥ౰Ͱ͋Δ͜ͱ

Λ֬ೝͨ͠ɽࡏݱɼిؾԽֶతख๏Λ૊Έ߹Θͤͨ TDTRଌఆٕज़։ൃΛߋʹਐΊ͍ͯΔɽ

ྉͷ೤఻ಋධՁࢼঢ়ࢴ ೤ిมޮ׵཰Λਖ਼͘͠ධՁ͢Δҝʹ͸ɼ೤఻ಋ཰ͷධՁ͕ඞཁෆՄܽͰ͋Δɽ

ϑϦʔελϯσΟϯάͳঢ়گʹ͋Δ୯૚ΧʔϘϯφϊνϡʔϒ (SWCNT)ࢴঢ়ࢼྉͷ೤఻ಋධՁʹ͓

͍ͯ͸ɼपظՃ೤๏Λ༻͍ͯͦͷ೤఻ಋධՁ͕ՄೳͰ͋ΔɽಛʹɼSWCNTؾి͍͓ͯʹܥ఻ಋ཰ͱ೤

఻ಋ཰ͱͷ૬ؔ͸ຆͲཧղ͞Ε͍ͯͳ͍ɽ͜ͷ໰୊ʹऔΓ૊Ήҝɼߴ७౓ʹ෼཭ਫ਼੡Λͨͬߦ൒ಋମܕ

SWCNTͷόοΩʔϖʔύʔࢼྉΛ࡞੡͠ɼͦͷిؾ఻ಋ཰ͱ೤఻ಋ཰ͱͷؔ܎Λ໌Β͔ʹ͢ΔڀݚΛ

ਐΊͨɽԹ౓ґଘੑ΍Խֶυʔϐϯάͷ࣮ݧΛ͍ߦɼిؾ఻ಋ཰͕໿ೋܻมಈͨ͠৔߹ʹ͓͍ͯ΋ɼ೤

఻ಋ཰͕ຆͲมԽ͠ͳ͍͜ͱΛಥ͖ࢭΊ͓ͯΓɼͦΕ͸ωοτϫʔΫܥʹ͓͚Δ೤఻ಋ͸ϑΥϊϯͷد

༩͕ࢧ഑తͰ͋Δ͜ͱΛࣔ͢༧උσʔλΛ໌Β͔ʹͨ͠ɽ
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2) ௿ݩ࣍φϊ෺࣭ܥʹ͓͚Δిࢠ෺ੑͱͦͷ੍ޚ

φϊνϡʔϒͷ೤ి෺ੑͷ੍ޚ ୯૚ΧʔϘϯφϊνϡʔϒ (SWCNT)ͷ೤ి෺ੑ͸͜Ε·Ͱ਺ଟ͘ݚ

଄ߏബບͱͳͬͨʹߋ଄͕ɼSWCNT͕ଋͱͳΓɼߏࢠిݩ࣍ͳ͞Ε͍ͯΔ͕ɼ̍ຊʹΈΒΕΔ͕̍ڀ

ΕΔͷ͔͸ະղ໌ͳ՝୊Ͱ͋ͬͨɽ2019೥౓͸ɼ७౓ݱ͍͓ͯʹ 99%Ҏ্ͷߴ७౓୯ҰΧΠϥϦςΟ൒

ಋମͷ (6,5)SWCNT͓Αͼۚଐܕ SWCNTͷΩϟϦΞ஫ೖྔΛܥ౷తʹมԽͤ͞ɼͦ͜Ͱͷθʔϕο

Ϋ܎਺ͱిؾ఻ಋ཰ͱͷ૬ؔΛղ͖໌͔͠ɼۚଐܕ SWCNTʹݟΒΕΔ̍ੑݩ࣍༝དྷͷৼΔ෣͍Λղ͖

໌͔ͨ͠ɽ൒ಋମܕ SWCNTʹ͓͍ͯ͸ɼ஫ೖΩϟϦΞྔͷ૿େͱͱ΋ʹɼిؾ఻ಋ཰͸૿Ճ͠ɼͦΕ

ͱڞʹθʔϕοΫ܎਺͸ݮগͨ͠ɽ͜Ε͸ɼҰൠతͳۚଐࡐྉܥͰΈΒΕΔ೤ిಛੑͷτϨʔυΦϑͷ

ܕ΋ͷͰ͋Δɽ͔͠͠ɼۚଐͨͬैʹ܎ؔ SWCNTʹ͓͍ͯ͸ɼΩϟϦΞ஫ೖྔͷ૿Ճͱͱ΋ʹɼిؾ

఻ಋ཰ͷ૿େͱɼθʔϕοΫ܎਺ͷ૿େ͕ಉ͜ىʹ࣌ΔτϨʔυΦϑͷഁΕ͕͋Δ͜ͱΛݟग़ͨ͠ɽ͜

ͷഎܠΛཧ࿦తʹ΋ղੳ͠ɼҰߏࢠిݩ࣍଄༝དྷͷ΋ͷͰ͋Δ͜ͱΛ໌Β͔ʹͨ͠ɽ

഑ޚ੍޲φϊνϡʔϒͷ෺ੑ SWCNTബບͷੑ࣭͸ɼߏ੒͢Δφϊνϡʔϒͷ઀߹ߏ଄ʹେ͖͘Өڹ

Λड͚ΔɽҰํ޲ʹ SWCNT͕഑ྻͨ͠େ໘ੵബບͷ૑ग़͸ɼSWCNTബບͷ෺ੑΛղ͖໌্͔͢Ͱॏ

ཁͳ՝୊Ͱ͋Δɽಉബບ࡞੡Λɼ͏ߦ͘ྑੑݱ࠶ҝɼ࡞੡ٕज़ͷվྑΛ͍ߦɼάϧʔϒΛബບ࡞੡ʹඞ

ཁͱͳΔϝϯϒϨϯϑΟϧλʔ্ʹਓ޻తʹܗ੒͢Δ͜ͱʹΑΓɼݱ࠶Α͘େ໘ੵ഑ྻബບΛ࡞੡͢Δ

͜ͱʹ੒ޭͨ͠ɽ·ͨɼ഑ྻͨۚ͠ଐܕɾ൒ಋମܕ SWCNTബບͷ೤ిಛੑͷΩϟϦΞ஫ೖґଘੑΛ໌

Β͔ʹ͠ɼ൒ಋମܕͰ͸࣠ʹਨ௚ํ޲ͱฏ޲ํߦͰ఻ಋ͕ߏػҟͳ͍ͬͯΔՄೳੑ͕͋Δ༧උ݁ՌΛಘ

ΒΕͨɽࡏݱɼͦͷੑݱ࠶ͷূݕΛਐΊ͍ͯΔɽ

Ұݩ࣍ભҠۚଐΧϧίήφΠυφϊνϡʔϒͷ෺ੑ੍ޚ ભҠۚଐΧϧίήφΠυφϊνϡʔϒʢTMDC-

NTʣ͸ɼΧΠϥϧߏ଄ʹ༝དྷͯ͠ɼඇैདྷܕ௒఻ಋ΍όϧΫޫిޮՌͱ͍ͬͨ৽ͨͳ෺ੑ͕ใ͞ࠂΕɼݱ

Ε͍ͯΔ͕ɼͦͷ͞ࠂΒͦͷ߹੒ख๏ͷ੒ޭ͸ใ͔͘ݹͳ͞Ε͍ͯΔɽTMDC-NT͸ɼ͕ڀݚʹൃ׆ࡏ

෺ੑ͸ຆͲ໌Β͔ʹ͞Ε͍ͯͳ͍ɽߏ଄ͱ෺ੑͱͷؔ܎Λܥ౷తʹٞ࿦ͨ͠ྫڀݚ͸օແͷঢ়گͰ͋Δɽ

ͦͷഎܠ͸ɼ௚ܘͷখ͘͞ߏ଄͕ۉҰͳTMDC-NTͷ߹੒ख๏ཱ͕֬͞Ε͍ͯͳ͍͜ͱ͕͛ڍΒΕΔɽ

2019೥౓͸ಉ໰୊Λղܾ͢Δҝɼ৽ͨͳ߹੒๏ʹணख͠ɼൺֱత௚ܘͷখ͞ͳʢ໿ 20nmʣͷWS2-NT

ͷ߹੒๏ʹ੒ޭ͠ɼͦͷ྆ੑۃಈ࡞Λ໌Β͔ʹͨ͠ɽ

ਤ 1: ৽ن։ൃͨ͠ TDTR ଌఆʹΑΔബບ೤఻ಋͷ࣮ݧ
഑ஔਤ

ਤ 2: ۚଐܕ SWCNT ͷ೤ిಛੑͷτϨʔυΦϑͷഁΕɽ
"1͸ߴ७౓ (6,5)ɼ"4ͱ "5͸ߴ७౓ۚଐͷϥϯμϜɼ഑޲
,ྉΛࣔ͢ɽ"2ࢼ 3͸ (6,5)ͱۚଐͷ ͼٴ9:1 1:1ͷ߹ۚࢼྉ
Ͱ͋Δɽ
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φϊ෺ੑࣨڀݚ

1. ಈͷ֓ཁ׆ڀݚ

,૚෺࣭ࢠݪ ΧʔϘϯφϊνϡʔϒʢCNTʣ, θΦϥΠτ, ϑϥʔϨϯͳͲͷφϊϝʔτϧαΠζͷߏ

଄Λ༗͢Δ෺࣭ܥͰ͸, όϧΫ෺࣭Ͱ͸ݟΒΕͳ͍ڵຯਂ͍ੑ࣭͕ݱΕΔ.ຊάϧʔϓͰ͸, ͜ͷΑ͏ͳ

φϊߏ଄෺࣭ܥʹ͓͍ͯ, ৽ن෺ੑͷ୳ࡧͱͦͷൃߏػݱʹ͍ͭͯ, ͷछʑͷݧΛؚΉ෺ੑ࣮ݧ࣮ػࢉܭ

ख๏Λ༻͍͍ͯͯ͠ڀݚΔ. 2019೥౓ͷओͳڀݚɾڭҭ׆ಈͷ֓ཁ͸ҎԼͷͱ͓ΓͰ͋Δ.

1) ଄ͷ݁থ੒௕ͱ෺ੑղ໌ߏ૚ϔςϩࢠݪ૚͓Αͼࢠݪ

σόࢠ΍ޫɾిݱ଄ͱͯ͠ɼಛҟͳ෺ੑͷൃߏݩ࣍ೋޱ଄͸ɼैདྷʹ͸ͳ͍ਓߏ૚෺࣭ͷϔςϩࢠݪ

ΠεԠ༻͕ظ଴͞Ε͍ͯΔɽΘΕΘΕ͸, Խֶؾ૬੒௕Λར༻͠, ೋེԽϞϦϒσϯ΍ೋེԽλϯάες

ϯͳͲͷભҠۚଐμΠΧϧίήφΠυ (TMDC)ͷࢠݪ૚Λ߹੒͠ɼͦͷޫɾిࢠ෺ੑʹ͍ͭͯڀݚΛਐ

Ί͍ͯΔɽ2019೥౓͸, Խֶؾ૬੒௕ͤͨ͞ೋེԽϞϦϒσϯ͓Αͼͦͷϔςϩߏ଄ͷޫֶಛੑͷղ໌

ʢখౡम࢜࿦จʣɼ൒ಋମࢠݪ૚΍ͦͷ໘಺ϔςϩߏ଄ʹ͓͚Δޫిྲྀʢਗ਼ਫम࢜࿦จʣ , ࠞথ൒ಋମݪ

୐ɾ҆౻ʣɼ൒ࡾʣɼೋηϨϯԽχΦϒଟ݁থബບͷ߹੒ͱ௒఻ಋʢڀݚۀ੡ͱൃޫಛੑʢ಺౻ଔ࡞૚ͷࢠ

ಋମϔςϩߏ଄ͷ઀߹ք໘ͷిքൃޫʢ࿨ాʣͳͲʹ͍ͭͯڀݚΛਐΊ͖ͯͨɽޙࠓ, ଟ༷ͳ૊੒ɾߏ

଄Λͭ࣋TMDC΍ͦͷϔςϩߏ଄ͷ߹੒๏ͷ։ൃΛਐΊ, ͦͷిؾ఻ಋ΍ྭޫࢠى෺ੑͳͲͷ෺ੑղ໌

Λ௨͡ɼޫɾిࢠσόΠεԠ༻΁ͷల։΋ݟਾ͑ͨڀݚΛਐΊ͍ͯ͘ɽ

2) ৽ࡉࢠݪنઢɾφϊϫΠϠʔͷ߹੒ͱ෺ੑղ໌

,ͭ࣋Λܘఔ౓ͷ௚ࢠݪ̏ ભҠۚଐϞϊΧϧίήφΠυφϊϫΠϠʔ͸, ͦͷҰߏݩ࣍଄ʹ༝དྷ͢Δి

,ঢ়ଶ΍ޫֶԠ౴͕஫໨ΛूΊ͍ͯΔɽ͔͠͠ͳ͕Βࢠ ͜Ε·ͰͷڀݚͰ͸, φϊϫΠϠʔͷ߹੒๏͸ݶ

ΒΕ͓ͯΓ, ͦͷޫֶԠ౴΍ిࢠঢ়ଶͷڀݚ͸΄ͱΜͲͳ͞Ε͍ͯͳ͍ɽࠓ೥౓͸, ΧʔϘϯφϊνϡʔ

ϒΛςϯϓϨʔτͱͨ͠φϊϫΠϠʔͷଟྔ߹੒ʹ੒ޭ͠, ͦͷߏ଄ɾ෼ޫతੑ࣭ʹؔ͢ΔڀݚΛਐΊ

ͨɽޙࠓ, ༷ʑͳφϊϫΠϠʔͷిࢠঢ়ଶʹؔ͢ΔڀݚΛਐΊ͍ͯ͘༧ఆͰ͋Δɽ

3) ୯૚ΧʔϘϯφϊνϡʔϒɾࢠݪ૚෺࣭ͷ೤ి෺ੑ

୯૚ΧʔϘϯφϊνϡʔϒʢSWCNTʣϑΟϧϜ͸࣮༻೤ిࡐྉʹඖఢ͢Δେ͖ͳθʔϕοΫ܎਺ʢൃ

ੜ೤ྗిىͱࢼྉ྆୺ͷԹ౓ࠩͷൺʣͱύϫʔϑΝΫλʔΛ༗͢Δɽ͔͠͠ͳ͕Βɼແੑݩ࣍ೳࢦ਺ ZT

஋ʹ͍ͭͯ͸ɼ೤఻ಋ཰ͷਖ਼֬ͳධՁ͕೉͍͜͠ͱͳͲ͔Β৴པͰ͖Δ஋͕ಘΒΕ͍ͯͳ͍͕ɼ࣮༻Ϩ

ϕϧͷ 1ΑΓ͍ͩͿখ͍͞ͱ͑ߟΒΕ͍ͯΔɽຊ೥౓΋ܧଓͯ͠ SWCNTϑΟϧϜͷ೤ిੑೳͷ্޲Λ

໨ͯ͠ࢦɼόϧΫͷ SWCNTϑΟϧϜͷ֊૚ߏ଄ʹ༝དྷͨ͠೤ి෺ੑ੍ޚͷՄೳੑʹ͍ͭͯͨ͠ڀݚɽ

ཧ࿦ࢉܭʹΑΔϑΟϧϜΛߏ੒͢Δ SWCNTόϯυϧͷθʔϕοΫ܎਺ͷղੳΛ͍ߦɼSWCNTϑΟϧ

ϜͷόϧΫͷθʔϕοΫ܎਺͕ిࢠঢ়ଶ͕ҟͳΔෳ਺छྨͷ SWCNTͷฒྻϞσϧʹΑΓΑ͘ཧղͰ͖

Δ͕إΘ͔ͬͨɽҰํɼSWCNTϑΟϧϜͷిؾ఻ಋ౓͸ SWCNTʕSWCNTίϯλΫτʹΑΓۃΊͯ

਑͕ಘࢦ཈੍͞Ε͍ͯΔ͜ͱ͕Θ͔ͬͨɽ͜ͷ͜ͱ͔ΒɼSWCNTϑΟϧϜͷ೤ి෺ੑΛվળ͢Δ͘ڧ

ΒΕͨʢྛത࢜࿦จʣɽ

͞ΒʹɼSWCNTϑΟϧϜ಺ͷ SWCNTʕSWCNTίϯλΫτͷθʔϕοΫ܎਺ʹ༩͑ΔޮՌΛ໌Β

͔ʹ͢ΔͨΊʹɼθʔϕοΫ܎਺ͷࢼྉ௕ґଘੑΛଌఆ͢ΔθʔϕοΫ܎਺ଌఆ๏Λ։ൃͨ͠ɽຊํ๏

ʹΑΓɼSWCNTϑΟϧϜͷࢼྉ௕͕਺ेЖmҎԼ·ͰθʔϕοΫ܎਺͕΄΅ҰఆͰ͋Δ͜ͱ͕Θ͔

ΓɼSWCNTʕSWCNTίϯλΫτ͕ϑΟϧϜͷθʔϕοΫ܎਺ʹݦஶʹӨ͠ڹͳ͍͜ͱ͕࣮ݧతʹ֬

ೝ͞Εͨʢ೔ߴम࢜࿦จʣɽ
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4) ಺ͷਫۭؒݶ੍

ਫ͸͋ΒΏΔͱ͜Ζʹଘ͢ࡏΔɽ஍֪΍౔৕ɼੜମ಺෦΍େؾதɼӉ஦ۭؒʹ͑͞ଘ͢ࡏΔɽਫ͸͝

͋͘Γ;Εͨ෺࣭Ͱ͋Δɽ͔ͦ͠͠ͷ෺ੑͷຊ࣭͸ະͩॆ෼ʹ໌Β͔ʹ͞Ε͍ͯΔͱ͸͍͑ͳ͍ɽόϧ

Ϋͷӷମͷਫʹ͸ 2छྨ͋Δͱ͑ߟΒΕ͍ͯΔɽີߴ౓ਫͱ௿ີ౓ਫͰ͋Δɽ͜ͷ 2छྨͷਫʹؔΘΔ

ୈ 2ྟք఺Ծઆ͕ఏҊ͞Εɼ4 ˆͰີ౓͕࠷େʹͳΔͳͲͷਫͷҟৗͷݯىʹ͍ͭͯٞ࿦͞Ε͍ͯΔɽ

͜ͷΑ͏ͳਫ͸ɼඍࡉͳۭؒ಺͋Δ͍͸زԿֶతʹ͘ڧଋറ͞Εͨ৚݅Լʹ͓͍ͯ΋ଘ͠ࡏɼࣗવքʹ

͓͚Δ༷ʑͳݱ৅ʹ͓͍ͯࢧ഑తͳ໾ׂΛ୲͍ͬͯΔɽ·ͨඍۭؒࡉ಺ͷਫͷཧղ͸ɼϓϩτϯ఻ಋମ

΍৽ن෼཭ບͳͲͷ։ൃʹ͓͍ͯ΋ॏཁͰ͋Δɽ

ຊ೥౓͸ɼSWCNTͷਫͷ༌ૹಛੑʹؔ͢Δɼ෼ࢠಈྗֶࢉܭʹΑΔڀݚΛͨͬߦɽ·ͨɼຊڀݚά

ϧʔϓ͕ఏҊ͍ͯ͠ΔἷฏԽ SWCNT಺෦ͰͷΞΠεφϊϦϘϯͷܗ੒Λ࣮ূ͢ΔͨΊͷѹྗҹՃ࣮ݧ

Λͨͬߦʢখ૔ɾ٬໺ʣɽ

5) SWCNTͷྗֶಛੑ

SWCNTʹ࣠ʹਨ௚ํ͔޲ΒྗΛՃ͑ͨ৔߹ͷྗֶಛੑʹؔ͢Δ෼ࢠಈྗֶࢉܭΛͨͬߦɽਨ௚ํ޲

͔ΒྗΛՃ͑Δͱɼ͋ΔྟքྗʹΑΓ SWCNT͸ม͢ܗΔ͕ɼ௨ৗͷ෺࣭ͱ͸ҟͳΓɼ઼ੑม͢ܗΔ͜

ͱͳ͘ɼྗΛൈ͘ͱݩʹ໭ΔόοΫϦϯάݱ৅͕͞࡯؍Εͨɽ·ͨɼਫΛ಺แͨ͠ͱ͖ɼόοΫϦϯά

Λྟ͢͜ىքྗ্͕ঢ͢Δ͕֬޲܏ೝ͞Εͨʢதࢁɾ٬໺ʣɽ

6) ѹྗԼESR૷ஔ։ൃͱ β’-(BEDT-TTF)2ICl2ͷిࢠঢ়ଶ

༗ిػՙҠಈࡨମ͸ɼѹྗʹΑͬͯిؒࢠͷ૬࡞ޓ༻ͷ͞ڧΛมௐ͢Δ͜ͱʹΑΓ༷ʑͳ෺ੑΛࣔ

͢ɽຊڀݚͰ͸ɼిࢠঢ়ଶͷѹྗґଘੑΛѹྗԼ ESRΛ༻͍࣓ͯੑͷ໘͔Βௐ΂ΔͨΊʹ, ѹԼʢ3ߴ

ʙ 10 GPaʣଌఆ༻ͷΩϡʔϏοΫΞϯϏϧηϧΛར༻ͨ͠ ESR૷ஔ։ൃΛਐΊ͖ͯͨɽՃѹ࣌ɼྫྷ

ͷ࣌٫ ESRγάφϧͷϕʔεϥΠϯͷ࿪ΈΛͳͨ͘͢Ίʹ͸ɼߴप೾ίΠϧɼՃѹ෦ɼѹྗ఻ୡ෦౳ɼ

૷ஔશମΛಋઢͰ઀ଓ͠άϥ΢ϯυଆΛಉిҐʹ͢Δ͜ͱ͕ॏཁͰ͋Δɽ͜ͷ఺ʹ஫ҙΛ͠, ৗѹ͔Β

80 tonʢ໿ 8 GPaʣ, ৗԹ͔Βӷମ஠ૉԹ౓ͷൣғͰ, ϕʔεϥΠϯͷ࿪Έͷͳ͍৴߸͕ಘΒΕ͍ͯͨ

͕ɼಛʹߴप೾ίΠϧͷάϥ΢ϯυଆͷ઀ଓ͕࠷΋ॏཁͱಛఆ͞Εͨ. ͜ͷ઀ଓΛվળ͢Δ͜ͱʹΑΓɼ

ৗѹͰ, ӷମϔϦ΢ϜԹ౓ͷ௿Թ·ͰղੳՄೳͳ৴߸ΛಘΔ͜ͱ͕Ͱ͖ͨ. ྉͱͯ͠औΓ্͍͛ͯΔࢼ

β’-(BEDT-TTF)2ICl2 ͸, ৗѹͰͷઈԑମঢ়ଶ͔ΒՃѹʹΑΓۚଐঢ়ଶ΁มԽ͍͖ͯ͠, 8.2 GPaҎ্ͷ

ѹྗԼͰ༗ػಋମͱͯ͠͸͍ߴసҠԹ౓ 14.2 KͰ௒఻ಋసҠΛࣔ͢ɽ͜ͷࢼྉʹ͍ͭͯಘΒΕͨ৴߸

ͷઢ෯΍໘ੵͷղੳ͔Βɼৗѹٴͼ 1 GPaͰͷ൓ੑ࣓ڧసҠԹ౓ʢωʔϧԹ౓ʣΛٻΊͨͱ͜Ζ, ಘΒ

Ε͍ͯͨ஋ͱໃ६͠ͳ͍΋ͷͰ͋ͬͨɽ͞ΒʹߴѹͰͷଌఆΛ͍ߦɼ௒఻ಋ΁มԽ͍ͯ͘͠ిࢠঢ়ଶΛ

ௐ΂Δ༧ఆͰ͋Δʢ౉ᬑଔڀݚۀ, ,େۄ࡛ ,ݚ૯࢈ ઍ༿େͱͷڞಉڀݚʣɽ

7) ɼͦͷଞڀݚઃʹΑΔࢪ༺ಉརڞ֎ֶ

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

ϧίήφΠυͷిؾ఻ಋಛੑͷධՁʢ19008709ɼ୅ද த੢ʣ

KEK์ࣹޫࢪઃʹ͓͍ͯڞಉར༻ڀݚΛͨͬߦɽ՝୊໊ʢ՝୊൪߸ʣɿ࿪ΜͩΧʔϘϯφϊνϡʔϒ

ʹ಺แ͞Εͨਫͷߏ଄ʢ2018G572ɼ୅ද ٬໺ʣ
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3) ಛڐ

൪߸ɿئʯʢग़ࡎɼ҆Ҫ༟ஐʮGd಺แΧʔϘϯφϊνϡʔϒؚ༗଄Өو࿨लɼத੢༐հɼӬాխ౻ࠤ

2020-017491ʣ໊ݹ԰େֶɼಛڐग़ئதɽ

4) ֶձߨԋ

˔ φϊߏ଄෺ੑࣨڀݚ (Ԭాɾؙࣨڀݚࢁ)ηϛφʔɹ 2019೥ 5݄ 17೔ʢஜ೾େֶʣ

:ॆߞాٶ ೳ։୓ػ଄ͷ߹੒ͱߏ૚ϔςϩࢠݪ

˔ ୈ̐ճ ମԽֶϑΥʔϥϜɹݻ 2019೥ 6݄ 10-11೔ʢ෼ࢠՊֶڀݚॴʣ

த੢༐հ, Ӭాխوɼࣰٱݪయɼཱུቑɼ຤Ӭ࿨஌ɼࢤլ୓ຏɼதଜ༏ేɼখ࢙߶ࢁɼా؛ӳ෉: φϊνϡʔ

ϒΛரݩ࣍̍ͨ͠ʹܕભҠۚଐΧϧίήφΠυͷ߹੒
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˔ ์ࣹޫֶձएखڀݚձɹ 2019೥ 8݄ 23೔ʢ౦๺େֶʣ
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:ॆߞాٶ ଄ͷ੒௕ͱධՁߏ૚ϔςϩࢠݪ

˔ ୈ 9ճ ϑϥʔϨϯɾφϊνϡʔϒɾάϥϑΣϯएखڀݚձɹ 2019೥ 9݄ 2೔ʢ໊ݹ԰େֶʣ

த੢༐հ: Χλν͔ΒೖΔφϊαΠΤϯε

˔ ୈ 57ճ ϑϥʔϨϯɾφϊνϡʔϒɾάϥϑΣϯ૯߹γϯϙδ΢Ϝ, 2019೥ 9݄ 3-5೔ʢ໊ݹ԰େֶʣ

J. Pu, H. Matsuoka, T. Yamada, Y. Koayashi, Y. Takaguch, Y. Miyata, T. TakenobuɿRoom-

Temperature Valley-Polarized Light-Emitting Devices via Strained Monolayer Semiconductors

খໆ ༑׮, ాࢁ ஌೭, ࿨ా ঘथ, ԕ౻ ঘ඙, Լࢁ ݉Ұ, ాٶ ,ॆߞ ו ,ߐ ஛Ԇ େࢤɿඍখޫڞৼثΛಋ

ೖͨ͠୯૚WS2ൃޫσόΠε

҆౻ ઍཬ, த੢ ༐հ, ו ,ߐ ڮߴ ౷ޗ, ஛Ԇ େࢤ, ాٶ ɿNearlyॆߞ Isotropic and Large Critical Field

from Three-Dimensional Networks of Anisotropic Superconducting Flakes

K. Kojima, H. E. Lim, Z. Liu, W. Zhang, T. Endo, K. Watanabe, T. Taniguchi, K. Matsuda, Y.

Miyauchi, Y. Miyata, T. Saito, Y. Nakanishi, Y. Kobayashi, Y. ManiwaɿRestoring intrinsic optical

properties of CVD-grown MoS2 monolayers and their heterostructures

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

Y. Miyata, Y. ManiwaɿInterface electroluminescence from WS2/WSe2 in-plane heterostructures

Ṳా ཅฏ, ֋প Ղر, ԕ౻ ঘ඙, ాٶ ,ॆߞ ༄ ࿨޺ɿࢎԽλϯάεςϯφϊϫΠϠͷηϨϯԽʹΑΔೋ

ηϨϯԽλϯάεςϯφϊνϡʔϒͷ߹੒

N. Kanda, Y. Nakanishi, D. Liu, Z. Liu, K. Suenaga, D. Tomanek, H. Shinohara: Efficient Production

and Characterization of 1D Transition Metal Monochalcogenides Inside Carbon Nanotubes

˔ ೔ຊ෺ཧֶձ 2019೥ळقେձ 2019೥ 9݄ 10-13೔ʢذෞେֶʣ

,ߐו ࿨ాঘथ, Wenjin Zhang, ,༟ฏޱߴ த੢༐հ, দాҰ੒, ,಺༤ฏٶ ,ॆߞాٶ ஛Ԇେࢤ: ૚໘ࢠݪ

಺ϔςϩ઀߹ք໘ʹ͓͚Δిྲྀྭޫൃى

ӬҪ ,ฏ߃ ಺ా ݈ਓ, ԕ౻ ঘ඙, ాٶ ,ॆߞ ాத :Ұ࿠ߞ ભҠۚଐμΠΧϧίήφΠυ୯૚ബບʹ͓͚

Δߴ࣍ߴௐ೾ൃੜͷޫΩϟϦΞυʔϐϯάޮՌ

˔ ୈ 80ճԠ༻෺ཧֶձळֶقज़ߨԋձɹ 2019೥ 9݄ 18-21೔ʢ๺ւಓେֶʣ

K. Ho, W. Zhang, Y. Kobayashi, Y. Miyata, K. Matsuda, Y. Miyauchi, T. Takenobu: Electrolumin

escence Imaging of Monolayer Transition Metal Dichalcogenides

T. Yamada, H. Matuoka, K. Ho, Y. Miyata, T. Takenobu: Atomically Thin Material Light Emitting

Devices on Flexible Substrates

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

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

heterostructure by a photo excited multiprobe technique
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N. Fujii, K. Murase, S. Yoshida, Y. Kobayashi, Y. Miyata, O. Takeuchi, H. Shigekawa: Band alignment

at atomic-layer heterostructure measured by STM/STS

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

ization of top-gate MoS2 MOSFETs with PEALD-ZrO2 gate dielectric

D. Hayashi, H. Kyakuno, Y. Miyata, Y. Nakai, Y. Maniwa: Thermoelectric properties of single-walled

carbon nanotube ropes: temperature dependence

౻Ҫ௚थ, ଜ੉߁ଠ, ٢ాতೋ, খྛ༞, ,ॆߞాٶ ෢಺म, ॏ઒ल࣮: ૚ϔςϩ઀߹ք໘ʹ͓͚Δόࢠݪ

ϯυΞϥΠϝϯτͷ STM/STSܭଌ

˔ Ԡ෺एखνϟϓλʔɹ 2019೥ 10݄ 26೔ʢ໊ݹ԰େֶʣ

த੢༐հ: φϊνϡʔϒͷαΠΤϯε-Ӊ஦͔ۀ࢈Βҩྍ·Ͱ-

˔ 2019೥೔ຊද໘ਅֶۭձֶज़ߨԋձɹ 2019೥ 10݄ 28-30೔ʢͭ͘͹ࡍࠃձٞ৔ʣ

౻Ҫ௚थ, ଜ੉߁ଠ, ٢ాতೋ, খྛ ༎, ,ॆߞాٶ ෢಺म, ॏ઒ल࣮: MoS2/MoSe2ϔςϩ઀߹ք໘ిࢠ

ঢ়ଶʹ͓͚Δ֨ࢠ࿪ͷӨڹ

ໜ໦༟޾, ᔉࢠ, ൪৔ོจ, ,༟ฏޱ∁ ԕ౻ঘ඙, ٢ాতೋ, ୩த३, େҪ઒޺࣏, ,ॆߞాٶ ॏ઒ल࣮: ޫ

ଌΛ༻͍ͨ୯૚ܭଟ୳਑ىྭ WSe2/MoSe2໘಺ϔςϩߏ଄ͷޫԠ౴ධՁ

౻Ҫ௚थ, ଜ੉߁ଠ, ٢ాতೋ, খྛ ༎, ,ॆߞాٶ ෢಺म, ॏ઒ल࣮: MoS2/MoSe2ϔςϩ઀߹ք໘ిࢠ

ঢ়ଶʹ͓͚Δ֨ࢠ࿪ͷӨڹ

˔ ୈ 67ճԠ༻෺ཧֶձय़ֶقज़ߨԋձɹ 2020೥ 3݄ 12-15೔ʢ্ஐେֶʣ

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

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

,ߐו Ming-Yang Li, Jing-Kai Huang, ࿨ాঘथ, ,஌೭ాࢁ ,಺༤ฏٶ দాҰ੒, ,ॆߞాٶ Lain-Jong

Li, ஛Ԇ େࢤ: ૚໘಺ϔςϩ઀߹Λ༻͍ͨൃޫσόΠεࢠݪ

,ޗ౷ڮߴ ,ߐו ҆౻ઍཬ, த੢༐հ, ,࢙ޫ౻ࡈ ,ॆߞాٶ ஛Ԇେࢤ: Խֶؾ૬੒௕ͨ͠େ໘ੵNbSe2

ബບͷ௒఻ಋಛੑ

˔ ୈ 58ճ ϑϥʔϨϯɾφϊνϡʔϒɾάϥϑΣϯ૯߹γϯϙδ΢Ϝɹ 2020೥ 3݄ 15-17೔ʢ౦ژେֶʣ

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

Miyauchi: Unidirectional bright exciton transport in a WS2xSe(2-2x) alloy monolayer

N. Wada, J. Pu, T. Yamada, W. Zhang, Z. Liu, Y. Nakanishi, Y. Maniwa, K. Matsuda, Y. Miyauchi,

T. Takenobu, Y. Miyata: Anomalous electroluminescence from WS 2 /WSe 2 in plane heterostructures

Y. Yomogida, Y. Miyata, K. Yanagi: Optical properties of inorganic nanotubes with different diameters

K. Kojima, H. E. Lim, Y. Nakanishi, T. Endo, Y. Maniwa, Y. Miyata: Carrier-dependent photolumi-

nescence properties of CVD-grown monolayer MoS2
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˔ ೔ຊ෺ཧֶձ ୈ 75ճ೥࣍େձɹ 2020೥ 3݄ 16-19೔ʢ໊ݹ԰େֶʣ

ӬҪ߃ฏ, ಺ా݈ਓ, ૲৔఩, ԕ౻ঘ඙, ,ॆߞాٶ ాதߞҰ࿠: WSe2ബບʹ͓͚Δߴ࣍ߴௐ೾ൃੜͷޫ

ΩϟϦΞυʔϐϯάޮՌ

˔ ೔ຊԽֶձ ୈ 100य़ق೥ձɹ 2019೥ 3݄ 22-25೔ʢ౦ژཧՊେֶʣ

Y. Nakanishi, N. Kanda, M. Nagata, Z. Liu, K. Suenaga, and H. Shinohara: Synthesis and Charac-

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

ɹຊ೥࣍ใࠂ͸ྩ࿨࠷ॳͷ΋ͷͰ͋Δͱಉ࣌ʹɼट౎େ͔Β౎ཱେʹ໊শ͕มΘͬͨͨΊɼट౎େͱ

͍͏໊લͰͷޙ࠷ͷ (໊শ͕໭Δ͜ͱ͕ͳ͚Ε͹)೥࣍ใࠂͱͳͬͨɽ͞Βʹ 2019೥຤͔ΒྲྀߦΓ࢝Ί

ͨίϩφ΢Οϧε͕໠ҖΛৼΔ͍͸͡Ίͯɼࣄٸۓଶએ͕ݴग़ΔͳͲ৭ʑͳ͜ͱ͕͹ͨ͹ͨͱ͜ىΓɼ

,ͱͳΓࢭʑʹத࣍һɾ৬һɾֶੜ͸ରॲʹ௥ΘΕ͍ͯΔɽ֤छͷय़ͷֶձ΋ڭ ಺ɾࠃ఺ͰՆ·Ͱͷ࣌ݱ

ͱͳ͍ͬͯΔɽΦϦϯϐοΫ΋དྷ೥Ͱ͖Δ͔ٞ࿦Λଓ͚͓ͯΓɼ·͞ʹඇظΔ͍͸Ԇ͋ࢭձ͕ٞதࡍࠃ

ৗࣄଶͰ͋Γͳ͓͔ͭ௕ظઓͱ͍͏༷૬Λఄ͍ͯ͠ΔɽͦΜͳதɼ৽೥౓ͷΨΠμϯε΍֤छͷઆ໌ձ

͸࣍ʑʹ zoom ͳͲͷ Web ։࠵ʹ੾ΓସΓɼतۀͷΦϯϥΠϯԽ΋͜ͷػձʹҰؾʹਐΜͰ͍ΔΑ͏

·ͨ·΋ͨࢲΘΕΔɽࢥʹ zoom ΞΧ΢ϯτΛݸਓతʹ͍ͨͨͯͬ࣋Ίɼ๭આ໌ձʹ͓͍ͯձٞͷ։࠵

ͱ४උʹͯͤ͝͞ྗڠ௖͍ͨɽ͋ΒͨΊͯ෼͔ͬͨͷ͸͜͏ͨ͠ձٞͷҰͭҰͭʹଟ͘ͷڭһɾ৬һͷ

ํʑͷྗ͕஫͕Ε͍ͯΔ͜ͱͰ͋Γɼಉ࣌ʹ͜Ε·Ͱަྲྀͷͳ͔ͬͨଞֶՊͷઌੜํͱ͓࿩Ͱ͖ͨ͜ͱ

͸ඇৗʹྑ͍ݧܦͱͳͬͨɽ౰ͨΓલͷ͜ͱ͕౰ͨΓલͰͳ͘ͳΔ͜͏ͨ͠೔ৗͰ͸ɼ;ͱͨ͠ਓͷ͋

Γ͕ͨΈ͕਎ʹ͠ΈΔͱ͍͏͕ɼͦ͏ͨ͜͠ͱͰ΋͔͋ͬͨ΋ͱ͏ࢥɽ࣌ʑࠁʑมԽ͢Δڥ؀ʹରԠ͢

Δ͜ͱ͸ɼ͋Δछɼੜ෺ͱͯ͠ͷඞਢ߲ࣄͰ͋Γɼڀݚɾڭҭʹ͓͍ͯ΋ಉ༷ͱ͕͏ࢥɼॊೈʹྗΛ߹

Θͤͯରॲ͢Δ͜ͱͷେ͞ࣄΛվΊ͍ͯͯ͡ײΔ೔ʑͰ͋Δɽ͜͏ͨ͠ঢ়گΛҰͭҰͭ৐Γӽ͑ͯΏ͔

ͳͯ͘͸͍͚ͳ͍ͱ͡ײ͘ڧΔɽ

෭༞Ұ࿠ߐ) (ه

2019೥౓ ೥࣍ใࠂฤूҕһ
҆ాमʢ2019೥౓෺ཧֶࣨڭओ೚ʣ
෭༞Ұ࿠ߐ
த੢༐հ
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