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1) จ (จڀݚͷΦϦδφϧͳࡌهࢽࡶ֎ͷઐֶज़ࠃ)
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3) ֶձߨԋ (ຊཧֶձͷֶձɼࡍࠃձٞͰͷߨԋɽটߨԋͷ߹ͦͷ͜ͱ͕໌͞هΕͯ

͍Δɽ্ͷ 1) 2) ͱॏෳ͢Δͷ͋ΔɽࡍࠃձٞͰͷߨԋɼ·ͱΊͯޙʹஔ͔Ε͍ͯΔ)

4) Պֶڀݚඅใࠂॻ (දऀ͕ຊࣨڭͷڭһͰ͋Δ՝ͷΈ͞ࡌهΕ͍ͯΔɽ) ֶձࢽʢࢽۀ

ΛؚΉʣʹൃද͞Εͨจɼղઆɽ(ڀݚॴϨϙʔτڀݚձใࠂؚΜͰ͍ͳ͍ɽ) ஶॻɼ༁

ॻɼฤू (ஶɼ༁ɼฤͷผ໊͕ࢯͷޙʹࣔ͞Ε͍ͯΔɽ༁ॻ༁ͷޙʹ () ʹݪஶऀ໊ɼݪ

ஶ໊͕ࣔ͞Ε͍ͯΔɽ)
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ૉཻࢠཧࣨڀݚ

1. ಈͷ֓ཁ׆ڀݚ

1) ϋΠύʔΧϛΦΧϯσͱDUNEʹΑΔৼಈύϥϝʔλʔܾఆͷ૬ิੑ (҆ాɺΰογϡɺਂᖒ)

কདྷͷχϡʔτϦϊৼಈ࣮ܭݧըͱͯ͠ɺՃثχϡʔτϦϊجઢ࣮ݧͰຊͷT2HKͱΞϝϦΧ

ͷDUNE͕ɺຢɺࣗવͷχϡʔτϦϊݯͰϋΠύʔΧϛΦΧϯσ (HK)ʹΑΔେؾχϡʔτϦϊ؍ଌ

͕࣮ݱతͳͷͱ͑ߟΒΕ͍ͯΔɻ͜ͷڀݚͰɺ࣌ݱͰະఆͰ͋ΔχϡʔτϦϊͷ࣭ྔ֊ੑɺ

π/4 − θ23 ͷූ߸ɺCPඇอଘҐ૬ δʹର͢Δ্ͭ̏هͷ࣮ݧͷײΛٞͨ͠ɻT2HKʴ HKͷେؾ

χϡʔτϦϊ؍ଌͱDUNEͰͦΕͧΕ 5σ (8σ) C.L.ͷ࣭ྔ֊ੑʹର͢ΔײΛͭ࣋͜ͱɺຢɺ͜

ΕΒ̏ͭΛΈ߹Θͤͨ߹ʹ࣭ྔχࠩɺsin2 θ23ɺδͷଌఆਫ਼ͦΕͧΕ 0.3%ɺ2%ɺ20%ͱͳ

Δ͜ͱ͕Θ͔ͬͨɻຢɺHKͷେؾχϡʔτϦϊ؍ଌͰ θ23ͷύϥϝʔλʔॖୀ͕͜ىΔߏػΛ໌Β͔ʹ

ͨ͠ɻ

2) ଠཅχϡʔτϦϊ–ΧϜϥϯυؒͷᴥᴪɾNOvA–T2KؒͷᴥᴪɾT2K–ࢠݪχϡʔτϦϊͷᴥ
ᴪΛඇඪ४૬࡞ޓ༻ʹΑΓઆ໌͢ΔࢼΈ (҆ాɺΰογϡɺਂᖒ)

ؒͷࠞ߹ʹΑΓ͓͓ΉͶઆ໌͞Εੈࡾσʔλɺඪ४తͳݧͰͷχϡʔτϦϊৼಈʹؔ͢Δ࣮·ࡏݱ

͍ͯΔ͕ɺඞͣ͠ఆྔతʹ߹ੑ͕͋Δͱ͑ݴͳ͍σʔλ͕ଘ͢ࡏΔɻͦΕΒ (i)ଠཅχϡʔτ

Ϧϊ࣮ݧͱΧϜϥϯυ࣮ݧʹΑΔ࣭ྔχࠩͷଌఆ͕ҟͳ͍ͬͯΔɺ(ii)T2K࣮ݧͱNOvA࣮ݧʹ

ΑΔࠞ߹֯ θ23ͷଌఆ͕ҟͳ͍ͬͯΔɺ(iii)T2K࣮ݧͱجઢࢠݪχϡʔτϦϊ࣮ݧʹΑΔࠞ߹

֯ θ13ͷଌఆ͕ҟͳ͍ͬͯΔͰ͋Δɻ͜ΕΒͷᴥᴪΛɺχϡʔτϦϊʹӨڹΛ༩͑Δඇඪ४૬

Λಋೖͯ͠શମͷσʔλ༺࡞ޓ೦ͳ͕Βඇඪ४૬ɻͨ͠౼ݕΑΓઆ໌Ͱ͖Δ͔Ͳ͏͔Λʹ༺࡞ޓ

ͷϑΟοτ͕Θ͔ͣʹվળ͢ΔఔͰɺ̏ͭͷᴥᴪΛઆ໌Ͱ͖Δ΄ͲͰͳ͍͜ͱ͕Θ͔ͬͨɻ

3) T2HKK࣮ݧͷඇඪ४૬࡞ޓ༻ʹର͢Δײ (҆ాɺΰογϡɺਂᖒ)

T2K࣮ݧͷ֦ுܭըͰ͋Δ T2HK࣮ݧجઢ͕͘ɺ୯ಠͰχϡʔτϦϊͷ࣭ྔ֊ੑʹର͢Δ

ΛਆԬͩثग़ݕஔޙըͱͯ͠ɺୈೋͷܭ͕͍ͱ͍͏͕͋Δ͜ͱ͕ΒΕ͍ͯΔɻͦΕΛิ͏ײ

͚Ͱͳ͘ɺؖࠃʹஔ͘ͱ͍͏T2HKK࣮͕ݧఏҊ͞Ε͍ͯΔɻ͜ͷڀݚͰɺχϡʔτϦϊʹ

ӨڹΛ༩͑Δඇඪ४૬࡞ޓ༻ʹର͢ΔT2HKK࣮ݧͷײΛɺ؆୯ͷͨΊɺඇඪ४૬࡞ޓ༻ͷ µ͕

0Ͱ͔ͭ τ − τ ͕ߴΤωϧΪʔେؾχϡʔτϦϊ͔Βͷ੍ݶʹΑΓैଐมʹͳΔͱ͍͏Ծఆͷݩ

ʹٞͨ͠ɻͦͷ݁ՌɺϏʔϜͷத৺͔ΒͷͣΕͷ͕֯খ͍͞΄Ͳײ͕͘ߴͳΓɺඪ४తͱඇඪ४

తͷ̎ͭͷCPඇอଘҐ૬ʹର͢ΔײɺT2HKK࣮ݧͷํ͕ΞϝϦΧͷDUNE࣮ݧΑΓྑ͍͜ͱ

͕Θ͔ͬͨɻ

4) T2HKɾT2HKKɾDUNE࣮ݧʹ͓͚Δܥ౷ࠩޡͷӨڹ (҆ాɺΰογϡ)

কདྷܭըͰ͋ΔT2HK࣮ݧɺT2HKK࣮ݧɺDUNE࣮ݧͰɺ౷͕ྔܭଟ͍ͨΊܥ౷͕ࠩޡॏཁʹͳͬͯ

དྷΔͱظ͞Ε͍ͯΔɻ͜ ͷڀݚͰɺ͜ ΕΒ̏ͭͷ࣮ݧʹ͓͍ͯɺχϡʔτϦϊͷ࣭ྔ֊ੑɺπ/4−θ23

ͷූ߸ɺCPඇอଘҐ૬ δʹର͢Δײͷܥ౷ࠩޡͷґଘੑΛٞͨ͠ɻຢɺඇඪ४૬࡞ޓ༻ʹର͢Δ

ͷґଘੑٞͨ͠ɻײ

5) ͍ܰεςϥΠϧχϡʔτϦϊͷ (3+1)-εΩʔϜʹ͓͚ΔθϩςΫενϟ͕ ݱͷܕΔ͋ݸ4
(ΰογϡ)

ෳੈͷϑΣϧϛΦϯ͕ଘ͢ࡏΔ࣌ɺϑΣϧϛΦϯͷ࣭ྔྻߦҰൠʹҟͳΔੈͷؒʹΛͭ࣋

͕ɺಛఆͷ࣭ྔྻߦͷ͕ 0ͱͳΔ߹ΛθϩςΫενϟͱݺͼɺഎޙʹ͋ΔରশੑΛ͍ͯ͠ݱΔͱ
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ΛՃ͑ͨɺ͍ΘΏΔݸʹ͍ܰεςϥΠϧχϡʔτϦϊ̍ੈࡾͰɺڀݚΒΕ͍ͯΔɻ͜ͷ͑ߟ (3+1)-

εΩʔϜʹ͓͍ͯɺ࣭ྔྻߦʹςΫενϟ͕ ΛɺχϡʔτϦϊͷ࣭ྔ֊ੑͱແݱΔ߹ͷ͋ݸ4

χϡʔτϦϊೋॏϕʔλ่յΛத৺ʹٞͨ͠ɻ

6) ͍ܰεςϥΠϧχϡʔτϦϊΛؚΉ֦ு͞Εͨγʔιʔܕͷݱ (ΰογϡ)

eVఔͷ࣭ྔΛ͍ܰͭ࣋εςϥΠϧχϡʔτϦϊLSND࣮ݧɺMiniBooNE࣮ݧɺجઢࢠݪ࣮ݧɺ

ΨϦϜʹΑΔଠཅχϡʔτϦϊͷֱਖ਼࣮ݧͷ݁Ռ͔Βͦͷଘ͕ࠦࣔ͞ࡏΕ͓ͯΓɺࡏݱ͞ڀݚΕͯ

͍ΔཻࢠͰ͋Δɻ͜ͷڀݚͰɺͦͷΑ͏ͳ͍ܰεςϥΠϧχϡʔτϦϊ ΛؚΉݸ1 Iܕͷ֦ு͞Εͨ

γʔιʔܕʹ͓͍ͯɺࣗ༝ΛݮΒͨ͢ΊʹθϩςΫενϟΛಋೖ͠ɺ࣮ݱతͳৼಈύϥϝʔλʔΛ

ΔΑ͏ͳղΛ୳ͨ͠ɻͦͷΑ͏ͳղ͢ݱ࠶ Z8 × Z2ͱ͍͏ෆ࿈ଓ͔܈ΒಘΒΕΔ͜ͱ͕Θ͔ͬͨɻ

7) ʢᖒʣߏػΔରশੑͷࣗൃతഁΕͷ͚͓ʹܕݭ

ݭཧʹ͓͚ΔରশੑͷഁΕͷͻͱͭͱͯ͠ “brane supersymmetry breaking”ͱݺΕΔͷ͕͋

Δ. ͦͷ࠷؆୯ͳྫͱͯ͠, λΠϓ̞ܕཧʹΑͨ͘ࣅਿຊܕͱ͍͏ͷ͕͋Δ. ͜ͷܕରশ

ੑ͕શ͘ଘ͠ࡏͳ͍҆ఆͳܕͰ͋Δ͜ͱ͕ΒΕ͍ͯΔ. ͜ͷܕͷ։͍ͨݭͷθϩ࣭ྔཻࢠʹରԠ͢

Δঢ়ଶͷதʹରশੑͷࣗൃతഁΕΛҙຯ͢Δೆ෦ɾΰʔϧυετʔϯཻ͕ࢠଘ͢ࡏΔ͕, ରԠ͢Δήʔ

δཻࢠͰ͋Δॏྗඍࢠ࣭ྔΛ֫ಘ͠ಘͳ͍͜ͱ͕ΒΕ͍ͯΔ. ͳͥͳΒॏྗඍࢠ Majorana-Weyl

fermion ͳͷͰ Lagrangian ʹ࣭ྔ߲Λॻ͘͜ͱ͕Ͱ͖ͳ͍͔ΒͰ͋Δ. ͭ·Γ, ͞ΕظΔͱ͍͖ͯى

Δώοάε͕ߏػະͩʹཧղ͞Ε͍ͯͳ͍.

ਿຊܕʹ࣮Ӊ߲͕͋Γ, ΕΔͷʹͳݺͱۭ࣌ฏୱͰͳ͍υɾδολʔۭ͕ؒ࣌ͯͬͨ͠

Δ͜ͱʹண͠, ௨ৗͷฏୱͳۭؒ࣌ʹ͓͚ΔώοάεߏػͷཧղΛͦͷ··ࠐͪ࣋ΜͰ͍͚ͳ͍͜

ͱΛࢦఠͨ͠. ͢ͳΘͪ, υɾδολʔۭ࣌ʹ͓͚Δ࣭ྔͷఆٛฏୱͳۭ࣌ʹ͓͚ΔఆٛͱҟͳΔ͜

ͱʹΑΓ, ॏྗඍ͕ࢠθϩ࣭ྔͷ··Ͱೆ෦ɾΰʔϧυετʔϯཻࢠͷࣗ༝ΛٵऩͰ͖Δ͜ͱΛࢦఠ

ͨ͠.

͜ͷڀݚϐαߴߍֶൣࢣͷ A.Sagnotti .Ͱ͋Δڀݚಉڞͱͷࢯ

8) Ӊഎܠࣹͷେ͖ͳεέʔϧͰͷΏΒ͗ͷ؍ଌʢᖒʣ

ӉͷΠϯϑϨʔγϣϯͷաఔͰੜ͞ΕΔӉഎܠࣹͷྖҬʢେεέʔϧྖҬʣʹ͓͚Δ

ҟৗͳৼΔ͍ʢඪ४తͳ ΛCDM ܕͷ༧͔ݴΒͷͣΕʣʹ͍ͭͯࡢʹҾ͖ଓ͖ڀݚΛͨͬߦ.

PLANCK ,͍༺ଌσʔλΛ؍ͷެࣜݧ࣮ Ӊഎܠࣹͷ؍ଌͷࡍʹॏཁͰ͋ΔʮۜՏϚεΫʯʢഎܠ

ࣹͷ؍ଌͳࡍʹअຐʹͳΔզʑͷۜՏ໘͔Βͷ์ࣹΛःΔखଓ͖ʣͷେ͖͞Λม͑ͳ͕Β, ྖҬ

ͷ֯ґଘੑͷحۮΛͯ͠ҟৗͳৼΔ͍ʹ͍ͭͯௐͨ. ͦͷ݁Ռ, ۜՏϚεΫͷେۮ

ͳ͘ʹͳΔ΄Ͳؔʹ͖͞ ΛCDM ͔ܕΒͣΕͯݮਰ͢Δͷʹର͠, ۜՏϚεΫ͕େح

͖͍߹ʹۮͱಉ༷ͳৼΔ͍Λ͢Δ͕ɺۜՏϚεΫ͕খ͍͞߹ʢۜՏ໘͔ΒͷӨڹΛड͚

͍͢߹ʣʹͦͷΑ͏ͳݮਰΛࣔ͞ͳ͍͜ͱ͕Θ͔ͬͨ. ͜ͷ݁Ռ, ҟৗͳৼΔ͍͕Πϯϑ

Ϩʔγϣϯͷॳحۮʹظͷ۠ผͳ͘࡞ΒΕ, ۜՏ໘ͷۙ͘ʹحʹԚછ͕͋Δͱཧղ͞ΕΔ. ͜Ε

, ྖҬʹ͓͚Δ ΛCDM ܕͷ༧͔ݴΒͣΕͨݮਰ, ͢ͳΘͪΠϯϑϨʔγϣϯͷ࢝·Γ͕͑ݟ

͍ͯΔ͜ͱͷ͞ΒͳΔূڌʹͳΔ.

͜ͷڀݚϐαߴߍֶൣࢣͷ A.Sagnotti ,ࢯ ͓Αͼ PLANCK collaboration ʹଐ͢ΔA.Gruppuso

ࢯ ͱ P.Natoli .Ͱ͋Δڀݚಉڞͱͷࢯ
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9) ̗ϑΝΫτϦʔʹ͓͚Δ̦̘̙ΠϯελϯτϯޮՌͷূݕʢᖒɺञҪʣ

͍ܰதؒࢠͷ࣭ྔͷ࣮ݧΛ༻͍͍ͨܰதؒࢠͷཧΛهड़͢ΔΧΠϥϧܕͷύϥϝʔλʔͷܾఆΛ

௨ͯ͡, ΠϯελϯτޮՌͱ͍͏͍ڧ૬࡞ޓ༻ʢ̦̘̙ʣͷඇઁಈతޮՌͷେ͖͞ΛੵݟΔ͜ͱ͕

Ͱ͖Δ. ͦͷ݁Ռ, ΠϯελϯτޮՌͷେ͖͞, ΞοϓΫΥʔΫͷ࣭ྔ͕θϩͱ͍͏͜ͱͰʮ̥̘͍ڧ

ͷഁΕʯͷΛղܾͰ͖Δ΄Ͳʹେ͖͘ͳ͍ͱ͍͏͕࣮ࣄΒΕ͍ͯΔ. ಉ͡ํ͑ߟͰ, ॏ͍Ϙτ

ϜΫΥʔΫΛؚΉॏ͍தؒࢠΛ༻͍ͨॏ͍தؒࢠͷཧΛهड़͢Δॏதؒࢠ༗ޮཧͷύϥϝʔλʔͷ

ܾఆΛ௨ͯ͡, ΠϯελϯτޮՌͷେ͖͞ͷ੍ݶΛ༩͑Δ͜ͱ͕Ͱ͖Δ͜ͱΛࣔͨ͠. ͦͷ੍ݶ͍ܰ

த͔ؒࢠΒͷͷͱಉఔͰ͋Δ͜ͱ͕Θ͔Γ, কདྷͷ̗ϑΝΫτϦʔ࣮ݧʹΑͬͯͦͷ੍ݶΛ͞Βʹ

.Ͱ͖ΔՄੑ͕͋Δ͜ͱ͕Θ͔ͬͨ͘͠ݫ

2. ۀڀݚ

1) จ

Naoyuki Haba, Hiroyuki Ishida, Noriaki Kitazawa and Yuya Yamaguchi, A new dynamics of elec-

troweak symmetry breaking with classically scale invariance, Physics Letters B755 (2016) 439–443.

Debasish Borah, Monojit Ghosh, Shivani Gupta, Suprabh Prakash, Sushant K. Raut, Analysis of

four-zero textures in the 3+1 neutrino framework, Physical Review D 94 (2016) 113001.

Shinya Fukasawa, Osamu Yasuda, The possibility to observe the non-standard interaction by the

Hyperkamiokande atmospheric neutrino experiment, Nuclear Physics B914 (2017) 99–116.

Monojit Ghosh, Srubabati Goswami, Sushant K. Raut, Implications of δCP = ʵ 90◦ towards deter-

mining hierarchy and octant at T2K and T2K-II, Modern Physics Letters A32 (2017) 1750034.

Shinya Fukasawa, Monojit Ghosh, Osamu Yasuda, Sensitivity of the T2HKK experiment to nonstan-

dard interactions, Physical Review D 95 (2017) 055005.

Newton Nath, Monojit Ghosh, Srubabati Goswami, Shivani Gupta, Phenomenological study of ex-

tended seesaw model for light sterile neutrino, Journal of High Energy Physics 1703 (2017) 075.

Shinya Fukasawa, Monojit Ghosh, Osamu Yasuda, Complementarity Between Hyperkamiokande and

DUNE in Determining Neutrino Oscillation Parameters, Nuclear Physics B918 (2017) 337–357.

2) ࠂձٞใࡍࠃ

Osamu Yasuda, The KTY formalism and nonadiabatic contributions to the neutrino oscillation prob-

ability, Nuclear and Particle Physics Proceedings 273–275 (2016) 1789–1794.

Osamu Yasuda, Constraints on the flavor-dependent non-standard interaction in propagation from

atmospheric neutrinos, Journal of Physics: Conference Series 718 (2016) 062072.

3) ֶձߨԋ

˔ ຊཧֶձ 2016ळقେձ 2016 9݄ 21 – 24ʢ࡚ٶେֶʣ

ਂᖒ৴, ҆ాमɿେؾχϡʔτϦϊ࣮͔ݧΒ͘ΔҟͳͬͨύϥϝτϦθʔγϣϯͷඇඪ४૬࡞ޓ༻ͷ

ݶ੍
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˔ ຊཧֶձ ୈ 72ճ࣍େձ 2017 3݄ 17 – 20ʢେࡕେֶʣ

҆ాमɿকདྷͷχϡʔτϦϊ࣮ݧͰظ͞ΕΔཧ —CPͷഁΕɾඇඪ४૬࡞ޓ༻— (টߨԋ)

ձڀݚࠃ

˔ “KEKཧηϯλʔՆͷ߹॓” 2016 08݄ 04–2016 08݄ 07 (҆ݝಶࢢ)

ᖒܟষ: “Extra Dimensions in String Phenomenology” (টߨԋ)

˔ χϡʔτϦϊϑϩϯςΟΞڀݚձ 2016 2016 11݄ 28–30, ԹઘɹΏͷ͘ʹఱࢁ

M. Ghosh: Tensions in the current neutrino data and non-standard interactions

ձٞࡍࠃ

˔ 3rd International Meeting on Large Neutrino Infrastructures, 30-31 May 2016, KEK, Japan

O. Yasuda: Synergy of T2HK & DUNE (invited talk)

˔ The XXVII international conference on neutrino physics and astrophysics (Neutrino2016), 4–9 July

2016, Imperial collage London, UK

S. Fukasawa: Sensitivity of atmospheric neutrino experiments to neutrino non-standard interactions

(poster)

˔ 12th Rencontres du Vietnam (NuFact 2016), 21–27 August 2016, ICISE, Quy Nhon, Vietnam

O. Yasuda: Complementarity Between Hyperkamiokande and DUNE (invited talk)

O. Yasuda: Will atmospheric neutrino experiment at Hyper-Kamiokande see non-standard interaction

effects?

M. Ghosh: Reason for T2K to run in dominant neutrino mode for detecting CP violation (poster)

˔ Neutrino Oscillation Workshop (NOW 2016), 4–11 September 2016, Otranto, Lecce Italy

O. Yasuda: Possible observation of the non-standard interaction effects at Hyperkamiokande

˔ The First Workshop on the Second Hyper-Kamiokande Detector in Korea, 21–22 November 2016,

Seoul National University, Seoul, South Korea

M. Ghosh: Sensitivity of T2HKK to non-standard interaction (invited talk)

˔ XXII DAE-BRNS HIGH ENERGY PHYSICS SYMPOSIUM 2016, 12–16 December 2016, Univer-

sity of Delhi, Delhi, India

M. Ghosh: Reason for T2K to run in dominant neutrino mode for detecting CP

˔ A topical conference on elementary particle physics and cosmology (Miami2016), 14–20 December

2016, Fort Lauderdale, Florida, USA
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O. Yasuda: Is nonstandard interaction a solution to the three neutrino tensions?

˔ Meeting for the Second Hyper-K Tank in Korea, 16 February 2017, Kavli IPMU, The University

of Tokyo, Japan

M. Ghosh: Effect of systematics in T2HKK and DUNE

˔ DUNE near detector workshop, 27–29 March 2017, Fermilab, USA

M. Ghosh: Role of DUNE near detector to reduce Systematic Uncertainty
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ࣨڀݚΤωϧΪʔཧߴ

1. ಈͷ֓ཁ׆ڀݚ

Publicised (in our research papers or conference talks) research activities of the Laboratory members

during the academic year H27 (2015/2016) were in two different directions (and on two research

subjects):

(a) Our first (and main) research project is devoted to a theoretical description of cosmological infla-

tion in early Universe in the context of supergravity theory. This research provides a bridge between

gravitational theory and theoretical high energy physics beyond the Standard Model of elementary

particles. The central theme of our research is spontaneous supersymmetry breaking after inflation,

and the dark energy represented by a positive cosmological constant. We obtained the conditions

for a restoration/breaking of supersymmetry after inflation in the supergravity models with a single

chiral superfield and a quartic stabilization term in the Kaehler potential. We proposed several new

viable inflationary models of that type. The inflaton scalar potential is dynamically stabilized during

and after inflation. We demonstrated a possibility of having a small supersymmetry breaking with

a tiny cosmological constant. We also found another new class of inflationary models, describing

chiral multiplets with non-minimal coupling to a vector multiplet in supergravity. Those models are

suitable for the inflationary model building with inflaton sitting in a massive vector multiplet, and

spontaneous supersymmetry breaking after inflation, for any value of the tensor-to-scalar ratio of the

Cosmic Microwave Background radiation (έτϑɺAldabergenov).

(b) Our second research project is devoted to superstring cosmology. Motivated by the flux com-

pactifications of type IIA strings on rigid Calabi-Yau manifolds, preserving N=2 local supersymmetry

in four spacetime dimensions, we derived a non-perturbative scalar potential of all scalars from the

exact D-instanton corrected metric on the universal hypermultiplet moduli space. Applying this po-

tential to moduli stabilization, we found a discrete set of vacua for all axions. At these critical points,

the stability problem is decoupled into two subspaces spanned by the axions and other fields including

dilaton and Kaehler moduli, respectively. We achieved stability in the first subspace, but found insta-

bilities in the second subspace. The superstring cosmology is a very new and extremely complicated

subject that deserves further research (έτϑɺຊ).

(c) Our third research project started this year, and is devoted to the braneworld cosmology in

modified gravity theory. We modified the Randall-Sundrum braneworld model (with two branes) by

adding the scalar curvature squared term in higher (five) spacetime dimensions. We found that this

term (needed for cosmological inflation) does not destabilize the Randall-Sundrum famous solution to

the hierarchy problem of the Standard Model in particle physics (έτϑɺதా).
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2) ֶձߨԋ

ձٞࡍࠃ

˔ 3rd Korea-Japan Workshop on Dark Energyʢେాɺؖࠃɺ2016 4݄ʣ

S.V. Ketov: Search for dark energy in type IIA superstrings compactified on rigid Calabi-Yau spaces

with fluxes

˔ International WorkshopʠRandom Matrices EurAsia 2016ʡ(ϚΧΦେֶɺϚΧΦɺதࠃɺ2016 7

݄)

S.V. Ketov: Flux-induced scalar potential in type IIA strings compactified on rigid Calabi-Yau three-

folds

˔ Asia-Europe-Pacific School of High Energy Physics (ژɺதࠃɺ2016 10݄ 12-25)

Y. Aldabergenov, S.V. Ketov: SUSY breaking after inflation with inflaton in a massive vector super-

multiplet
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ࣨڀݚϋυϩϯཧ֩ࢠݪ

1. ಈͷ֓ཁ׆ڀݚ

1) ΧΠϥϧઁಈΛ༻͍ͨ֩ഔ࣭ʹ͓͚ΔK+ͷಈؔ͘Γ͜Έ ʢ੨ɺ࣊ಓʣ

Nambu-Goldstone (NG)Ϙιϯ–ܥ֩ࢠݪʹ͓͍ͯ, NGϘιϯͷੑ࣭͕ʮΧΠϥϧରশੑ͕෦తճ

෮͢Δʯͱ͍͏γφϦΦʹ͕ͨͬͯ͠౷ҰతʹཧղͰ͖Δ͔൱͔ͱ͍͏ݱతʹ໌Β͔ʹͳͬ

͍ͯͳ͍. ͦ͜Ͱ, ετϨϯδωεΛͭ࣋ NGϘιϯͰ͋ΔK+தؒࢠͱ֩ࢠݪͷੑࢄཚʹ͓͍ͯΧ

Πϥϧରশੑͷ෦తճ෮ͷӨ͕ڹͲͷΑ͏ʹݱΕΔ͔ͨ͠ڀݚ. K+-֩ࢠݪੑࢄཚͷ࣮ݧσʔλ͔

Β, ਅۭதͷK+N ૬࡞ޓ༻͔Βͷ༧ͱ͠, ઢີܗۙഁ͕ࣅ͢Δ໌͕ࣄΒ͔ʹͳ͍ͬͯΔ. ͜Ε

Λ, ਅۭߏͷ૬సҠͱ͍͏؍͔Βཧղ͢ΔͨΊʹ, ΧΠϥϧରশੑͷ෦తճ෮ͱີͳؔͷ͋Δ

ಈؔ͘Γ͜ΈͷࢉܭΛͨͬߦ. ·ͣ, ਅۭதʹ͓͚ΔK+N ੑࢄཚΛΧΠϥϧઁಈͷNLO·Ͱ

,͠ࢉܭ K+N ੑࢄཚσʔλΛྑ͘͢ݱ࠶Δࢄཚৼ෯ΛಘΔ͕ࣄͰ͖ͨ. ͦͯ͠, ਅۭதͷK+N ཚࢄ

ৼ෯Λ༻͍ͯ, ϑΣϧϛӡಈΛऔΓೖΕͨ֩ഔ࣭தͷK+ࣗݾΤωϧΪʔͷϞσϧΛߏஙͨ͠. K+ࣗ

,Ռ݁ͨ͠ࢉܭΤωϧΪʔ͔Βಈؔ͘Γ͜ΈΛݾ ֩ഔ࣭தͷK+N ૬࡞ޓ༻͕ਅۭதͱൺͯ 5–8

%ੱྗతʹ૿େ͢Δ໌͕ࣄΒ͔ʹͳͬͨ. ͜ͷ݁Ռ, ಈؔ͘Γ͜Έ͕֩ഔ࣭தʹ͓͚ΔK+N ૬ޓ

,Λҙຯ͓ͯ͠Γࣄͷੱྗతͳ૿େͷҰ෦Λઆ໌Ͱ͖Δ༺࡞ ֩ഔ࣭தͷK+N ૬࡞ޓ༻͕ΧΠϥϧରশ

ੑͷ෦తճ෮ͷ؍͔ΒཧղͰ͖ΔՄੑΛ͍ࣔࠦͯ͠Δ.

2) ૬ରతฏۉཧʹΑΔ η′தؒ֩ࢠݪࢠʢຟ୩ɺ࣊ಓʣ

ۙɺ֩ഔ࣭தͰ η′ͷ࣭ྔ͕େ͖͘ݮগ͢Δ͜ͱ͕ظ͞Εɺη′Λ֩ࢠݪதʹੜ͠ɺͦͷଋറঢ়ଶ

Λ؍ଌ͢Δ࣮ߦ͕ݧΘΕ͍ͯΔɻຊڀݚͰɺ૬ରతฏۉཧΛ༻͍ͯɺ֩ࢠݪΛߏ͠ɺͦͷݪ

ͷதʹෆ७ͱͯ֩͠ࢠ η′Λಋೖ͢Δ͜ͱʹΑͬͯ η′ͱ֩ࢠݪʹͲͷΑ͏ͳมԽ͕ੜ͡Δͷ͔Λௐ

ͨɻઌڀݚߦΛݩʹɺີɺରশΤωϧΪʔɺ༗ޮ֩ྔ࣭ࢠɺѹॖϞδϡʔϧɺ݁߹ΤωϧΪʔΛ

ʹ࣭ͷϞσϧΛಘͨɻ͜ͷϞσϧ֩ࢠݪΔ͢ݱ࠶ σͱ݁߹͢Δ η′Λಋೖ͠ɺϧϯήΫολ๏Λ༻͍

ͯͦͷଋറঢ়ଶΛٻΊͨɻͦͷ݁Ռɺσ-η′ؒͷ݁߹ఆ͕େ͖͗͢Δͱ่͕֩ࢠݪյ͢Δ͜ͱ͕͔ͬ

ͨɻ͔͠͠ɺཧ͔Βظ͞ΕΔ σ-η′ͷ߹ɺ֩ࢠݪอͨΕΔ͕த৺ີඇৗʹ͘ߴͳΔɻޙࠓ

ࠓ·ͰϑΣϧϛۙࣅͰٻΊ͍ͯͨ֩ࢠΛσΟϥοΫํఔࣜΛղ͍ͯٻΊΔɻ

3) MITόοάܕʹΑΔॏ͍ϋυϩϯͷ࣭ྔεϖΫτϧʢాதɺ࣊ಓʣ

Ε͍ͯΔΤΩκνοΫϋυϩϯɺॏ͍ΫΥʔΫͱ͍ܰΫΥʔΫͲͪΒ͞ݟͰൃ͍࣍ͳͬͯ૬ʹۙ࠷

ؚΉͷͰଟ͘ൃ͞ݟΕ͍ͯΔɻॏ͍ΫΥʔΫΛΧϥʔιʔεͱΈΔ͜ͱͰɺॏ͍ΫΥʔΫͱ͍ܰΫΥʔ

ΫΛؚΉϋυϩϯͷ࣭ྔεϖΫτϧΑΓɺॏ͍ΫΥʔΫͱ͍ܰΫΥʔΫ͕བྷΜͩ࣌ͷ͍ܰΫΥʔΫͷμ

ΠφϛΫεΛݟΔ͜ͱ͕Ͱ͖Δɻ͜ͷΑ͏ͳత͔ΒMITόοάϞσϧΛ༻͍ͯॏ͍ϋυϩϯʹ͍ͭ

ϋࡏݱड़͢ΔϞσϧͱͯ͠ಋೖ͞ΕɺهΛࢠɻMITόοάϞσϧΤωϧΪʔͷ֩ͨͬߦΛڀݚͯ

υϩϯΛهड़͢ΔϞσϧͱͯ͠༻͍ΒΕ͍ͯΔɻQCDͰߴΤωϧΪʔͰઁಈతਅۭ͕࣮͠ݱɺΤ

ωϧΪʔͰඇઁಈతਅۭ͕࣮͢ݱΔͱ͑ߟΒΔɻϋυϩϯͷதͰઁಈతਅۭɺ֎Ͱඇઁಈతਅۭ

ͱͯ͠ѻ͍ɺ͜ͷΤωϧΪʔʹΑͬͯҧ͏ਅۭͷ૬ͷڥքΛද͢ݱΔͨΊʹϋυϩϯΛόοά (ା)Ͱද

ͷ͕MITόοάϞσϧͰ͋Δɻ͜ͷϞσϧʹ͓͍ͯɺΫΥʔΫͷӡಈΤωϧΪʔɺΫΥʔΫؒͷͨ͠ݱ

εϐϯ૬࡞ޓ༻ɺΧγϛΞΤωϧΪʔΛͱʹϋυϩϯͷ࣭ྔεϖΫτϧΛͨ͠ࢉܭɻॏ͍ΫΥʔΫΛ

ҰؚͭΉϋυϩϯʢΛc, Σc, D, D∗ͳͲʣͷ࣭ྔࠩΛઁಈࢉܭʹΑΔΫΥʔΫεϐϯ૬࡞ޓ༻Ͱઆ໌͠

Α͏ͱͨ͠ͱ͜Ζɺ࣮ݧΛݱ࠶Ͱ͖ͳ͔ͬͨɻϞσϧͷޙࠓͷվྑͱͯ͠ɺMITόοάϞσϧͰܰ

͍ΫΥʔΫͷΧΠϥϧରশੑ͕όοάͷද໘ͰഁΕ͍ͯΔͷͰɺ͜ͷϞσϧ͔Βόοάͷද໘ͰͷΧΠ
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ϥϧରশੑΛճ෮ͤ͞ΔͨΊʹɺόοάͷද໘ͰύΠΦϯͱΫΥʔΫͷμΠφϛΫεΛද͠ݱΧΠϥϧ

ରশੑΛຬͨ͢ΧΠϥϧΛಋೖͨ͠MITόοάϞσϧͷ֦ுͰ͋ΔΧΠϥϧόοάϞσϧΛ༻͍Δ

͜ͱ͕͑ߟΒΕΔɻ͜ͷ͜ͱʹΑͬͯɺॏ͍ΫΥʔΫͱ͍ܰΫΥʔΫ͕བྷΜͩ࣌ͷ͍ܰΫΥʔΫͷμΠ

φϛΫεʹ͓͚ΔύΠΦϯͷׂΛ໌Β͔ʹ͢Δ͜ͱ͕Ͱ͖Δͱظ͞ΕΔɻ

4) େ͖͞Λྀͨ͠ߟμΠΫΥʔΫܕʹΑΔॏ͍όϦΦϯʢ۾ɺ࣊ಓʣ

όϦΦϯܥͰ༧͞ΕΔϋυϩϯதͷ༗ޮࣗ༝ͷީิͱͯ͠ظ͞Ε͍ͯΔμΠΫΥʔΫɺ2ͭ

ͷΫΥʔΫ͔ΒͳΓɺΧϥʔిՙΛͭ࣋ɻॏ͍ΫΥʔΫΛͨͬ࣋όϦΦϯܥͰɺ͍ܰΫΥʔΫ 2ͭ

͕μΠΫΥʔΫͱͯ͠ৼΔ͏Մੑ͕͋ΔɻઌڀݚߦͰɺॏ͍ΫΥʔΫΛ ͍ͯͭʹΛcɺΛbͭ࣋1ͭ

ΫΥʔΫͱμΠΫΥʔΫͷ 2ମܥͱԾఆͯ͠ɺΫΥʔΫͱμΠΫΥʔΫͷΧϥʔߏ͕ϝιϯܥͱಉ͡

Ͱ͋Γɺด͡ࠐΊϙςϯγϟϧΧϥʔʹͷΈґଘ͢Δͱ͑ߟΒΕΔ͜ͱ͔Βɺϝιϯܥͷϙςϯγϟ

ϧͰόϦΦϯܥΛݱ࠶Ͱ͖Δͱظͯ͠ɺόϦΦϯܥͷྭىΤωϧΪʔΛࢉܭΛ͕ͨͬߦɺด͡ࠐΊϙ

ςϯγϟϧͷுྗ͕ϝιϯܥͱൺͯͰͳ͍ͱɺόϦΦϯܥͷྭىΤωϧΪʔΛ͢ݱ࠶Δ͜ͱ͕Ͱ

͖ͳ͔ͬͨɻ͜ͷ݁ՌΛͱʹຊڀݚͰɺಉ͡όϦΦϯΛcɺΛbʹ͍ͭͯΫΥʔΫͱμΠΫΥʔΫͷ 2

ମܥͰ͔ͭμΠΫΥʔΫʹେ͖͞Λ༩͑߶ମճసࢠͱԾఆͨ͠ͱ͖ͷ 2ମؒͷ૬ڀݚ͍ͯͭʹ༺࡞ޓΛ

ɻεϐϯͨͬߦ 1
2
−
, 32

−
Λͭ࣋Λ(2595), Λ(2625)Λ pيಓྭىঢ়ଶͱԾఆ͠ɺྭىΤωϧΪʔ͕࣮ݧʹ

͋͏Α͏ʹμΠΫΥʔΫͷαΠζΛٻΊΔͱɺμΠΫΥʔΫͷαΠζ 1.1 fmΛಘΔʹͨͬࢸɻٻΊͨ

μΠΫΥʔΫͷαΠζΛ༻͍ͯଞͷྭىঢ়ଶʹ͍ͭͯࢉܭΛͨ͠ͱ͜Ζɺεϐϯ 5
2
+
Λͭ࣋Λ(2880) d

Ͱܕঢ়ଶͱͯ͠આ໌͢Δ͜ͱ͕Ͱ͖͕ͨɺ௨ৗͷΫΥʔΫىಓྭي 2sঢ়ଶͱࢥΘΕ͍ͯΔΛc(2765)

આ໌͕Ͱ͖ͳ͔ͬͨɻ͔͠͠ͳ͕Βɺ͜ͷঢ়ଶͷΞΠιεϐϯ࣮ݧతʹ֬ఆ͓ͯ͠Βͣ ΣcͷՄ

ੑ͕͋Δɻ͜ͷঢ়ଶͷΞΠιεϐϯ͕ɺμΠΫΥʔΫඳ૾ͷ൱ͷݤΛѲΔ͜ͱ͕͔ͬͨɻ

5) ΧΠϥϧඇରশܕʹΑΔϚάωλʔͷ࣓͍ڧͷݱ࠶ʢେʣ

ϚάωλʔͰද໘ۙ͘ʹ∼ 100GTఔͷ࣓͍ڧ͕؍ଌ͞Ε͍ͯͯɼͦͷݯىΛ؆୯ͳܕͰઆ

໌͢Δɻ࣭ྔ͕ 1.5M⊙ɼ͕ܘ 12 km ͷதੑࢠΛ͢ߟΔͱɼதੑࢠͷີ 0.24fm−3 Ͱ Fermi

ΤωϧΪʔ 76 MeV ʹͳΓɼதੑࢠͱཅࢠͷ Fermi ΤωϧΪʔͷࠩ 98 MeV Ͱɼϕʔλ่յΛ

͙ʹɼిࢠͷ Fermi ΤωϧΪʔ 100 MeV ͱͳΓɼ૬ରతͰྔ͍ͯ͠ॖڽࢠΔͱ͑ߟΒΕ

Δɻ͜ͷిܥࢠΛ Dirac-Hartree-Fock Ͱɼి࣓ͱ݁߹ͤ͞ɼDiracʖࣅۙ MaxwellํఔࣜΛࣗݾແ

ணʹऔΓѻ͏ɻ֯ӡಈྔΛ֩ࢠͱ୲͢Δిࢠಓ໘ʹঢ়ͷྲྀΕΛܗ͠ɼϙϩΠμϧ࣓Λ࡞Δɻ

ऑ͍૬࡞ޓ༻ͰΧΠϥϦςΟෛͷঢ়ଶ͚͕ͩબతʹཅࢠʹั֫͞Εਖ਼ͷిࢠΓτϩΠμϧͳ࣓Խ

͕ੜ͡Δɻρe = 0.004 fm−3ͷີͰ࣓ B = µ0µBρe = 49 TTͱͳΓɼඞཁͳ͞ڧͰ͋Δɻ

Gordon༷ిྲྀͱεϐϯ༷ిྲྀʹΑΔϔϦΧϧిྲྀ͕࣓ؾϔϦγςΟਖ਼ͷ࣓Λੜ͢Δɻ͜ͷ࣓

ͷ࡞༻͕ϔϦΧϧిྲྀΛ҆ఆʹ͢ΔߏػΛWeylදݱͰΧΠϥϦςΟਖ਼ͷঢ়ଶΛϔϦγςΟදݱͷج

ఈͰղੳ͠ɼ໌ࣔతʹ֬ೝͨ͠ɻ
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s0(2317) and DK scattering in B decays from BaBar
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2) ࠂձٞใࡍࠃ

K. Itahashi, Y. Ayyad, J. Benlliure, K. -T. Brinkmann, S. Friedrich, H. Fujioka, H. Geissel, J. Gel-

lanki, C. Guo, E. Gutz, E. Haettner, M.N. Harakeh, R.S. Hayano, Y. Higashi, S. Hirenzaki, C. Hor-
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lanki, C. Guo, E. Gutz, E. Haettner, M.N. Harakeh, R.S. Hayano, Y. Higashi, S. Hirenzaki, C. Hor-

nung, Y. Igarashi, N. Ikeno, K. Itahashi, M. Iwasaki, D. Jido, N. Kalantar-Nayestanaki, R. Kanungo,
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3) ֶձߨԋ

˔ ຊཧֶձձ ୈ̓̎ճ࣍େձ 2017 3݄ 17ʙ3݄ 20ʢେࡕେֶ ๛தΩϟϯύεʣ

େؽ, :ஐࢁؙ ϚάωλʔͷΧΠϥϧඇରশܕVʢ17aK22-4ʣ

੨݈࣊,ࣇಓେհ: ΧΠϥϧઁಈΛ༻͍ͨ֩ഔ࣭ʹ͓͚ΔK+தؒࢠͷಈؔ͘Γ͜Έʢ18pH21-1ʣ

ͳͭඒ, Ӭኍलࢠ, ,ಓେհ࣊ ൺ࿈࡚ޛ: η-nucleus interaction from the d+ d reaction around the η

production thresholdʢ20aK22-3ʣ

˔ ຊཧֶձձ ळظେձ 2016 9݄ 21ʙ9݄ 24ʢ࡚ٶେֶ ՖΩϟϯύεʣ

੨݈ࣇ, :ಓେհ࣊ K+தؒࢠʵࢄ֩ࢠݪཚͱΧΠϥϧରশੑͷ෦తճ෮ʢ22aSN-9ʣ

:ಓେհ࣊,ହ,ञҪढ़ଠོݪؔ Theoretical study of photoproduction of η′N bound state on deuteron

target ʢ22aSN-6ʣ

େؽ, :ஐࢁؙ ϚάωλʔͷΧΠϥϧඇରশܕ IVʢ22pSK-3ʣ

ձڀݚࠃ

˔ ELPHڀݚձʮϚϧνϑϨʔόʔͰ୳ΔΤΩκνοΫϋυϩϯͱϋυϩϯଟମܥͷཧʯ2016.12.1 -

12.2ɺ౦େֶిޫࢠཧֶڀݚηϯλʔ

੨݈ࣇ: K+தؒࢄ֩ࢠݪ-ࢠཚͱΧΠϥϧରশੑͷ෦తճ෮

˔ খنڀݚձʮதؒ֩ࢠݪࢠͷ࠷લઢʯ 2016.12.20 - 12.22ɺಸྑঁࢠେֶ

੨݈ࣇ: K+தؒࢄ֩ࢠݪ-ࢠཚͱΧΠϥϧରশੑͷ෦తճ෮

ຟ୩Ֆੈ: ૬ରతฏۉཧʹΑΔߏ֩ࢠݪ

ాதجݡ: MIT Bag Model Λ༻͍ͨॏ͍ϋυϩϯͷ࣭ྔ
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Ӊཧࣨڀݚ

1. ಈͷ֓ཁ׆ڀݚ

ӉཧࣨڀݚͰɼ૬ର͕ؔΘΔΑ͏ͳߴΤωϧΪʔఱମݱɼۜՏɾۜՏஂͷܗͱਐԽɼ͓Α

ͼؔ࿈͢ΔӉϓϥζϚͷૅجతཧաఔΛςʔϚͱͯ͠ɼ༷ʑͳఱମݱΛରʹཧతڀݚΛਐ

Ί͍ͯΔɽ2016ͷߏࣨڀݚελοϑ 2໊ɼେֶӃੜ 2໊Ͱ͋Δɽ

1) ݱΤωϧΪʔఱମߴ

෩Λัଊ࣭ͯ͠ྔ߱ண͢ΔϒϥοΫϗʔϧ߃ ϒϥοΫϗʔϧͷ࿈ܥͰ (߃) ͔ΒϒϥοΫ

ϗʔϧ࣭ྔ༌ૹ͕͖ىΔ͕ɼ͕ Oܕͷ߹ʹ߃෩ΛϒϥοΫϗʔϧ͕ัଊͯ߱͠ண͢Δɽ

෩߱ணϒϥοΫϗʔϧͷදతͳྫ߃ Cyg X-1Ͱɼޫ͕େ͖͍ keVࠇମ์ࣹεϖΫτϧͷ์ࣹ

ঢ়ଶͱޫ͕খ͍͞ 100keVϕΩܕεϖΫτϧͷ์ࣹঢ়ଶͷɼൺֱత҆ఆͨ͠ 2ͭͷঢ়ଶΛભҠ͢Δ͜

ͱ͕ΒΕ͍ͯΔɽ͔͠͠ɽ߃෩߱ணͰ LMC X-1Ͱঢ়ଶભҠ͕ݟΒΕͳ͍ͳͲɼঢ়ଶભҠͷϝ

ΧχζϜભҠ݅ͳͲ͔͍ͬͯͳ͍ɽҰൠʹOܕʹࢵ֎ઢ์ࣹʹΑͬͯՃ͞ΕΔ ʙ1000

km/s ͷ߃෩͕ݟΒΕΔ͕ɼϒϥοΫϗʔϧ࿈ܥʹ͋ΔOܕͰϒϥοΫϗʔϧ͔Βͷ์ࣹ͕Ճ

ʹؔΘΔΠΦϯΛޫి͢ΔͨΊ߃෩͕಄ଧͪʹͳΔͱ͑ߟΒΕΔɽ͜ͷޮՌޫ์ࣹε

ϖΫτϧʹґଘ͠ɼٯʹัଊ-߱ணͷมԽʹΑͬͯޫʹӨڹΛؔ͢΅ٴʹ͋Δɽ

ΊͯɼޫͱٻɼϒϥοΫϗʔϧ͔Βͷ์ࣹʹΑΔిϑϩϯτͷҐஔΛ͍ߦΛࢉܭ෩ͷྲྀମ߃

߹తͳัଊΛͨ͠ࢉܭɽ͞Βʹɼͦͷัଊ͔Β࣮ޮతͳ߱ணΛධՁ͠ɼ߱ணྲྀͷີʹணͯ͠

߱ணԁ൫͕ܗ͞Ε࣓ؾճసෆ҆ఆੑ͕͖ىΔ݅Λٞͨ͠ɽ߱ணྲྀʹ͓͍࣭͕ͯଆʹ༌ૹ͞Ε

Δʹɼ͜ͷΑ͏ͳෆ҆ఆੑʹΑ࣭ͬͯͷ֯ӡಈྔ͕֎ଆʹ༌ૹ͞ΕΔඞཁ͕͋Δɽͦͷ݁ՌɼCyg

X-1ͷޫͷ߃෩ɾີͰɼ߱ணྲྀʹظ͞ΕΔ࣓ͷΏΒ͗ʹΑͬͯঢ়ଶભҠ͕͖ى

͏Δ͜ͱɼҰํͰ 1ܻޫ͕େ͖͍ LMC X-1ͷͷ߃෩Ͱ͜ͷ݅Λຬͨ͢͜ͱ͕͘͠ભ

Ҡ͕͜ىΓʹ͍͘͜ͱ͕͔ͬͨɽ

ίΞ่յܕ৽֚ͷਐԽͱతɾඇత์ࣹ ਐԽͷ࠷ऴஈ֊ʹ͓͍ͯɼਫૉͷ֎Λ͍ͯ͠Δ

Α͏ͳൺֱత࣭ྔͷେ͖͍మίΞ͕ॏྗ่յͯ͠രൃ͠ɼIIܕ৽ʹͳΔͱ͑ߟΒΕ͍ͯΔɽII

෩࣭߃ʹྨ͞ΕΔΑ͏ͳɼίΞͷ่յʹΑΔൺֱతॏ͍ͷ৽ͰɼۙʹܕͷଞɼIb/cܕ

ɼີͷҰ༷ͳۭؒؒͰര֚৽ͷ͖ͨىͰڥΕ͍ͯΔՄੑ͕͋ΓɼͦͷΑ͏ͳ͕͞

ൃɾு͢Δ߹ͱҟͳΔਐԽΛ͢Δ͜ͱʹͳΔɽ

Cas AΑ͘؍ଌ͞Ε͖ͯͨ৽֚ͷҰͭͰɼ׆ಈతͰͳ͍͕த৺෦ʹதੑࢠΒ͖͠ఱମ͕ݟ

͔͓ͭͬͯΓɼ 350લͷίΞͷॏྗ่յʹΑΔ৽ͱ͑ߟΒΕ͍ͯΔɽҎલਫૉͷ֎Λࣦͬ

ͨͷരൃ (Ibܕ৽) ͱ͑ߟΒΕ͍͕ͯͨɼۙɼബ͍ਫૉͷ֎͕͋ͬͨͱ͑ߟΒΕΔΑ͏ʹͳ

Γ IIbܕ৽ʹྨ͞ΕͨɽIbܕ৽ͱ IIܕ৽ͷதؒͱ͑ߟΒΕΔ Cas Aͷരൃલͷͷಛ

ੑ߃෩׆ಈɼڥΛ୳Δ͜ͱΛతͱͯ͠ɼ؍ଌ͞Ε͍ͯΔత̭ઢ์ࣹͷًઢڧͱ࿈ଓ์ࣹڧ

ɼγϯΫϩτϩϯి์ࣹͷڧͷܦมԽͱɼ֚ͷுͱͷؔʹ͍ͭͯٞͨ͠ɽ

2) ͱਐԽܗʙۜՏɾۜՏஂͷݱΤωϧΪʔఱମߴ

ۜՏஂΨεʹ͓͚ΔཻࢠՃͱՃ ۜՏஂ ͷۜՏͷूஂͰɼۜՏͷ૯࣭ྔͷഒͷ࣭ྔݸ10-1000

ͷߴԹΨεͱɼ͞Βʹͦͷഒͷ࣭ྔͷμʔΫϚλʔ͔Βߏ͞ΕΔMpcεέʔϧͷఱମͰɼࣗݾॏྗ

ΛՃ͠Ψࢠʹ͓͚Δিಥ-߹ମաఔͰɼিܸཚྲྀཻܗେͷఱମͰ͋ΔɽۜՏஂ࠷ͳͤΔݟͱܥ

εΛՃ͢Δɽ࣮ࡍɼ∼Mpcʹ͕ΔGeVిࢠͷγϯΫϩτϩϯిϋϩʔɼత̭ઢޫͷେ͖͍

52



িಥ-߹ମ͍ͯ͠ΔͱݟΒΕΔۜՏஂʹଟ͘ɼ·ͨɼిڧͱΨεԹʹਖ਼ͷ૬͕ؔݟΒΕΔɽۜՏ

ஂিಥͷաఔͰܗ͞ΕΔཻࢠͷΤωϧΪʔεϖΫτϧΛ Fokker-PlanckίʔυΛ༻͍ͯௐɼ์ࣹͷ

ಛΛ໌Β͔ʹͯ͠ɼిϋϩʔͱ߹తʹίΞͷతਐԽΛ୳ΔڀݚΛਐΊ͍ͯΔɽ

ۜՏஂίΞͷΨεͷ์ࣹྫྷؒ࣌٫ӉྸΑΓ͘ͳΓ͏Δ͕ɼిϋϩʔͷ͕ۜݯىՏஂিಥͰ

ཚྲྀՃ͞Εͨిࢠͱ͢ΔͳΒɼཚྲྀͷݮਰޙɼՃ͞Εཻ͕ͨࢠԽ͢Δ͜ͱͰΨεͷԹ্͕͕Δɽ

ΊΔ͜ͱͰՃͷख͕͔ΓΛಘͨɽ͜ͷ߲ɼؚʹࢉܭͷ߲·Ͱ࣍ߴ͠ΛਐΊɼΑΓݟաఔͷࢄ֦

ΤωϧΪʔͷిࢠͱΧοϓϦϯά͍͢͠ͷͰɼ์ࣹྫྷ٫ͨ͠ίΞͷՃʹޮՌతͰ͋Δɽͨͩ͠ɼՃ

ޙͷεϖΫτϧɼԹwell-definedͱӠ͑ΔͷͷɼMaxwellian͔ΒΘ͔ͣʹͣΕͨܗΛͭ͜

ͱ͕͔ͬͨɽཚྲྀɼॳظͷ KolmogorovεϖΫτϧ͔ΒٯΧεέʔυʹΑΓݮਰͯ͠ 1Gyrͷ͏ͪ

ʹ 200km/sҎԼʹͳΔͱ͍ͯ͑ߟΔɽ

3) ۜՏɾۜՏஂͷܗͱਐԽ

ۜՏஂϋϩʔͷඇٿରশੑ ۜՏஂͷඇٿରশੑΛɼNମγϛϡϨʔγϣϯྲྀମγϛϡϨʔγϣϯΛ

༻͍ͯɼ౷ܭతʹௐͨɽղੳతϞσϧͰ͋Δପԁମ่յϞσϧͱൺֱ͠ɼͦͷଥੑɼݶքʹ͍ͭͯ

ଌͱͷൺֱ؍ଌॏྗϨϯζ؍ରশੑʹ͍ͭͯγϛϡϨʔγϣϯ݁ՌͱXઢٿɽ·ͨɼඇͨͬߦΛߟ

Λ͍ߦɼඪ४తͳྫྷ͍ͨ҉ࠇ࣭Ϟσϧ͕؍ଌͱແໃ६Ͱ͋Δ͜ͱΛ͔֬Ίͨɽ͞ΒʹɼۜՏஂத৺ʹ

͋Δ׆ಈۜՏ֩ͷΤωϧΪʔ์ग़͕ۜՏஂͷඇରশੑʹେ͖͘Ө͢ڹΔ͜ͱΛݟग़ͨ͠ɽ

2. ۀڀݚ

1) จ

T. Sato at al.: ”Multi-year X-Ray Variations of Iron-K and Continuum Emissions in the Young

Supernova Remnant Cassiopeia A”, Astrophys. J., 836 (2017) 225

D. Suto, T. Kitayama, T. Nishimichi, S. Sasaki, Y. Suto: ”Evolution and statistics of non-sphericity

of dark matter halos from cosmological N-body simulation”, PASJ, 68 (2016) 97

D. Suto, S. Peirani, Y. Dubois, T. Kitayama, T. Nishimichi, S. Sasaki, Y. Suto: ”Projected Axis Ratios

of Galaxy Clusters in the Horizon-AGN Simulation: Impact of Baryon Physics and Comparison with

Observations” PASJ, 69 (2017) 14

2) ֶձߨԋ

˔ ຊఱจֶձ 2016ळقձ 2016 9݄ 14–16ʢѪඤେֶʣ

୩݈࣏ଠɼҪতɼాࢁਅɿHigh Mass X-ray Binary ʹ͓͚Δ߃෩ͱ߱ணྲྀͷ߹ੑ

˔ HEAP2016 ձڀݚΤωϧΪʔӉཧֶߴ 2016 11݄ 30–12݄ 2ʢ੨ֶࢁӃେֶʣ

୩݈࣏ଠɼҪতɿ࿈ܥʹ͓͚ΔޫిΛྀͨ͠ߟ Bondi-Hoyle-Lyttleton ߱ண

˔ ϒϥοΫϗʔϧ߱ணྲྀϛχϫʔΫγϣοϓ 2017 3݄ 8ʢઍ༿େֶʣ

୩݈࣏ଠɼҪতɼాࢁਅɿ߃෩߱ணXઢ࿈ܥʹ͓͚Δ४ղੳతঢ়ଶભҠϞσϧ

˔ ձڀݚӉ࿈ߴ 2017 2017 3݄ 9–11ʢ໊ݹେֶʣ

ҪতɿӉϓϥζϚ ະ͔͍ͩͬͯͳ͍ཧաఔʢটߨԋʣ
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ඇઢܗཧࣨڀݚ

1. ಈͷ֓ཁ׆ڀݚ

1) Մੵࣸ૾ʹ͓͚Δτϯωϧҟৗ

Մੵͳ໘ੵอଘࣸ૾ʹ͓͚ΔτϯωϧޮՌΛௐͨɽ࿈ଓؒ࣌ϋϛϧτϯܥͷશՄੵੑɼࣗ

༝ͱಉͷಠཱͳอଘྔͷଘ͕ͦࡏͷे݅ͱͳΔ͜ͱ͕ΒΕ͍ͯΔ͕ɼ໘ੵอଘࣸ૾ʹ͓͍

ͯಉ༷ͷఆٛʹΑΓՄੵͳࣸ૾Λ͑ߟΔ͜ͱ͕Ͱ͖ΔɽҰํτϯωϧաఔʹ͍ͭͯɼ࿈ଓؒ࣌ϋϛ

ϧτϯܥʹ͓͍ͯɼΠϯελϯτϯͱݺΕΔํؒ࣌ڏͷෳૉيಓ͕ͦͷτϯωϧաఔΛهड़͢Δ

͜ͱ͕͔͘ݹΒΒΕ͍ͯΔ͕ɼ૾ࣸࢄʹ͓͍ͯ͋·ΓΑ͘ௐΒΕ͍ͯͳ͍ɽ͜͜ͰɼSurisʹ

Αͬͯൃ͞ݟΕͨɼՄੵͳ໘ੵอଘࣸ૾ʹର͢ΔτϯωϧޮՌΛௐɼࣸ૾ݻܥ༗ͷτϯωϧޮՌͷ

ҟৗੑΛݟग़ͨ͠ɽτϯωϧҟৗ͕ൃ͢ݱΔഎܠͱͯ͠ɼ࿈ଓؒ࣌Մੵܥʹଘ͠ࡏͳ͍ෳૉ໘

ʹ͓͚Δෆมۂ໘ͷෆ࿈ଓੑ͕ؔΘ͍ͬͯΔ͜ͱ͕ࣔࠦ͞ΕΔ݁ՌΛಘͨɽ

2) ଟॏҪܕށϙςϯγϟϧʹ͓͚Δಉࢠྔ࣌Խ݅ʹ͍ͭͯ

ଟॏҪܕށϙςϯγϟϧ͓ܥΑͼඪ४ܕϋϛϧτϯܥʹରͯ͠ɼτϯωϧ྾ͷݹయղੳʹد༩͢

ΔෳૉݹయيಓͷϦʔϚϯ໘্ͷجຊ܈ͷ؍͔Βͨ͠ߟɽ͜͜Ͱɼݹయతʹஅ͞ΕͨྖҬʢྫ

͑ɼೋॏҪށϙςϯγϟϧͷ̎ͭͷҪށʣʹର͢ΔݹయྔࢠԽ݅Λௐͨɽͦͷ݁ՌɼͦΕͧ

ΕͷҪށʹର͢ΔݹయྔࢠԽ݅ಠཱʹ༩͑ΒΕΔͷͰͳ͘ɼݹయيಓͷϦʔϚϯ໘ͷແݶԕ

ͷཹ͕ؔ͢Δඇࣗ໌ͳؔࣜʹΑͬͯ݁Ε͍ͯΔ͜ͱ͕Θ͔ͬͨɽೋॏҪށʹؔ͢Δ݁Ռʹ͍ͭ

ͯɼ͢Ͱʹ LeboeufΒʹΑͬͯҟͳΔํ๏Λܦ༝ͯ͠ಘΒΕͨ݁ՌͰ͕͋ͬͨɼ͜͜ͰɼΑΓҰൠ

ͷଟॏҪށϙςϯγϟϧܥɼ͞Βʹɼଟ߲ࣜඪ४ϋϛϧτϯܥʹؔͯ͠ಉ༷ͷཱ͕ؔࣜ͢Δ͜

ͱΛࣔͨ͠ɽ

3) ۠ઢܕ໘ੵอଘࣸ૾ʹ͓͚Δيಓͷҟৗ֦ࢄͱ࿈ଓؒ࣌ϥϯμϜΥʔΫϞσϧ

ൺྫͯ͠૿େ͢Δʣʹै͏͜ͱʹ͕ؒ࣌ۉʢมҐͷೋฏࢄಓ௨ৗ֦يͷܥ͢ΔࢧΧΦε͕͍ڧ

͕ΒΕ͍ͯΔɽҰํɼલզʑɼෆ҆ఆੑΛͨͳ͍ͷͷيಓ͕֦ࢄతʹৼΔ͏͋Δछͷ۠

ઢ͕૾ࣸܗɼൺֱతҰൠతͳঢ়گԼͰɼ͍ΘΏΔྼ֦ࢄɼ͢ͳΘͪɼيಓͷฏۉೋมҐ͕ࢦ 1ະ

ຬͷ͖ؔʹै͏͜ͱΛൃͨ͠ݟɽຊɼ͜ͷྼ֦ࢄΛ࠷దʹهड़͢Δ֬ϞσϧΛ୳ͬͨ

݁Ռɼيಓʹର͢ΔదͷૈࢹԽૢ࡞ͷͱͰಘΒΕΔ͕ྻܥ࣌ɼ࿈ଓؒ࣌ϥϯμϜΥʔΫϞσϧͱ

ϑϥΫλϧ্֨ࢠͷϥϯμϜΥʔΫΛΈ߹Θͤͨ֬աఔͷྻܥ࣌ͱ౷ܭతͳྨੑࣅΛ࣮ͭࣄΛ

ಥ͖ࢭΊͨɽ͍·ͷͱ͜Ζɼͱͱͷྗֶܥͷͳ͔ͰԿ͕ϑϥΫλϧ֨ࢠͷׂΛՌ͔ͨ͢ͳͲɼͦ

ͷྨࣅͷݯىʹ͍ͭͯෆ໌ͳ͕ଟ͍͕ɼۙʹͳ͍ͬͯΔ֬Ϟσϧʹ͓͚ΔΤϧΰʔυੑͷഁ

ͱͷؔ࿈ͳͲɼڵޙࠓຯਂ͍ʹൃల͍ͯ͘͠Մੑ͕͖ͨͯ͑ݟɽ

4) ΧΦεܥʹ͓͚Δྖؒ࣌Ҭݹయۙࣅͷ༗ޮੑ

ݹయཧɼΧΦεΛࣔ͢ݹయܥͱରԠ͢ΔྔܥࢠͱΛ݁ͼ͚ͭΔࡏݱͷͱ͜Ζ࠷༗ྗ͔ͭࣗવ

ͳํ๏Ͱ͋Δɽ͔͠͠ͳ͕Βɼ͋Δҙຯ͘͜ڻͱͱͯͬݴΑ͍͕ɼΧΦεܥʹ͓͚Δݹయཧͷ༗

ޮੑະͩेʹཱ֬͞Εͨঢ়گʹͳ͍ɽطʹΔ͜ͱ 25΄Ͳલʹɼ࣌ɼఆઆͰ͋ͬͨɼ͍ΘΏ

ΔΤʔϨϯϑΣετؒ࣌Λ͑ͯྖؒ࣌Ҭݹయ͕ۙࣅ༗ޮͰ͋Δ͜ͱ͕ Tomsovic-HellerʹΑͬͯࣔ

͞Ε͕ͨɼҎ߱ɼͦͷଥੑɼҰൠੑʹؔ͢Δূݕ΄ͱΜͲߦΘΕΔ͜ͱͳ͍ͯͬ͘ࢸʹࡏݱΔɽ͜

͜ͰɼΤϊϯࣸ૾Λ༻͍ͯྖؒ࣌Ҭݹయͷ༗ޮੑͷূݕΛͨͬߦɽΤϊϯࣸ૾Λ͢ߟΔཧ༝ɼ

݅Λຬͨ͢ܕΛͭ͜ͱʹ͋Γɼ·ͣഅఙگΔঢ়͢ݱཧతͳΧΦεΛ࣮࠷ͱ͍͏ֶྗܕഅఙ͕ܥ
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߹ʹؔͯ͠ղੳΛ։ͨ࢝͠ɽ·ͩ༧උతͳղੳͷҬΛग़ͳ͍ͷͷɼطʹɼTomsovic-Heller͕ಘͨ݁

ͷ͍͔ͭ͘ʹେ͖ͳ͕ٙٛ͋Δ͜ͱ͕໌͍ͯ͠Δɽ

5) அαΠΫϧʹΑΔྔܥࢠͷྭى

࣌Ͱ͋Δͱಉͭ࣋Λ࢙ΒௐΒΕ͍ͯΔ͍ྺ͔هͷੈࢠలɼྔൃؒ࣌ͷஅతͳܥࢠྔ

ʹɼۙͰزԿֶతҐ૬அྔࢉܭࢠͱ͍ͬͨ৽ͨͳΛఏ͍ͯ͠ڙΔɽஅαΠΫϧʹΑΔ࣌

ؒൃలɼزԿֶతͳҐ૬Λআ͍ͯࣗ໌ɼ͢ͳΘͪঢ়ଶΛมԽͤ͞ͳ͍ͱ͜Ε·Ͱͷଟ͘ͷڀݚͰ҉

ཫʹఆ͞Ε͖ͯͨɽ͔͠͠ɼզʑ͕ۙਪਐ͍ͯ͠Δʮ৽حͳྔࢠϗϩϊϛʔʯͷڀݚΛ௨ͯ͡ɼܥ

ͷঢ়ଶΛมԽͤ͞ΔΑ͏ͳஅαΠΫϧͷྫ͕ੵ͞Ε͖ͯͨɽຊͷՌͱͯ͠Ұݩ࣍తͳྔܥࢠ

Ͱͷ४ҐަࠩΛར༻ͨ͠ྫΛߏஙͨ͠ɽ͜ͷܕ༷ʑͳஅঢ়ଶΛ͙ܨஅαΠΫϧΛͭ࣋ҰํͰώ

ϧϕϧτۭ͕ؒແݶͰ͋ΔͨΊʹطଘͷ৽حͳྔࢠϗϩϊϛʔͷτϙϩδΧϧͳఆࣜԽ͕ద༻Ͱ͖ͳ͍

ͰߋͳΔཧతڵຯΛͨΒ͢ͷͰ͋Δ (͜ͷ݁ՌբߐᠳࢯͷଔڀݚۀΛٶຊֶത࢜ ॴଐچ)

ૣେ) ͱͷڞಉڀݚͰൃలͤͨ͞ͷ)ɽ͞Βʹɼ͜ͷྫΛଟཻܥࢠʹ֦ு͠ɼͱ͋ΔஅαΠΫϧΛج

ఈঢ়ଶʹ͢ࢪͱɼ͍ΘΏΔ४Ґసঢ়ଶΛੜ͢Δ͜ͱΛ͍ͨͩ͠ݟɽ͜ͷݱΛ༠ಋ์ग़Ϩʔβʔ

ͱԠ༻͢Δ͜ͱڵຯਂ͍ͱࢥΘΕΔ (શथڭत (Պେߴ) ͱͷڞಉڀݚ)ɽ

2. ۀڀݚ

1) จ

Felix Fritzsch, Arnd Bäcker, Roland Ketzmerick, and Normann Mertig: Complex-path prediction of

resonance-assisted tunneling in mixed systems, Physical Review E 95 (2017) 020202(R) (6 pages).

Normann Mertig, Julius Kullig, Clemens Löbner, Arnd Bäcker, and Roland Ketzmerick: Perturbation-

free prediction of resonance-assisted tunneling in mixed regular-chaotic systems, Physical Review E

94 (2016) 062220 (18 pages).

Atushi Tanaka and Taksu Cheon: Complete population inversion of Bose particles by an adiabatic

cycle, New Journal of Physics 18 (2016) 045023-1–045023-7.

Sho Kasumie, Manabu Miyamoto and Atushi Tanaka: Adiabatic excitation of a confined particle in

one dimension with a variable infinitely sharp wall, Physical Review A 93 (2016) 042105-1–042105-5.

2) ࠂձٞใࡍࠃ

Akira Shudo, Yasutaka Hanada and Kensuke S. Ikeda: Quantum tunneling in nonintegrable systems:

beyond the leading order semi-classical description, RIMS Kôkyûroku Bessatsu, B57 (2016) 27-38.

3) ֶձߨԋ

˔ ຊཧֶձ 2016ळقେձ 2016 9݄ 13–16 (ۚେֶ ֯ؒΩϟϯύε)

ాݚհɼԞౡًতɼՖాߴ߁ɼट౻ܒ: ରԠݪཧʹΑΔΠϯελϯτϯ ඇΠϯελϯτϯసҠͷڀݚ I

ాݚհɼԞౡًতɼՖాߴ߁ɼट౻ܒ: ରԠݪཧʹΑΔΠϯελϯτϯ ඇΠϯελϯτϯసҠͷݚ

ڀ II

Ֆాߴ߁ɼट౻ܒɼాݚհ: ඇՄੵܥͷτϯωϧޮՌͱݹయڞ໐ͷׂʹ͍ͭͯ

٢ా యɼᬒݡ ਅޛɼट౻ :ܒ ۠ઢܕ໘ੵอଘࣸ૾ʹ͓͚Δྼ֦ࢄͱ࿈ଓؒ࣌ϥϯμϜΥʔΫ

55



ాதಞ࢘ɼશथ: அతͳൃؒ࣌లͷ݁Ռܦ࿏ͷτϙϩδʔͰܾ·Δ

˔ ຊཧֶձ ୈ 72ճ࣍େձ 2017 3݄ 17–20 (େࡕେֶ ๛தΩϟϯύε)

ాݚհɼՖాߴ߁ɼट౻ܒ: ରԠݪཧʹΑΔΠϯελϯτϯ ඇΠϯελϯτϯసҠͷڀݚ III

Ֆాߴ߁ɼट౻ܒɼాݚհ: Մੵࣸ૾ʹ͓͚Δτϯωϧҟৗ

:ܒ౻ɼटॆߒాݪ ෳૉݹయيಓͷϦʔϚϯ໘ͱՄੵܥͷτϯωϧ྾

٢ా యɼᬒݡ ਅޛɼट౻ :ܒ ؒ࣌໘ੵอଘࣸ૾ʹ͓͚ΔͪܕΛࣔ͢ඇΧΦεతͳ۠ઢࢄ֦ྼ

ͱ࿈ଓؒ࣌ϥϯμϜΥʔΫ

٢ ౻ɼटݩ :ܒ ΧΦεܥʹ͓͚Δྖؒ࣌Ҭݹయۙࣅͷഁ͢ΔλΠϜεέʔϧʹ͍ͭͯ

ాதಞ࢘, શथ: அαΠΫϧʹΑΔϘʔζཻܥࢠͷ४Ґస

ձڀݚࠃ

˔ ཧղੳڀݚॴڀݚձ ʰྗֶܥͱͦͷؔ࿈ͷ࿈ܞ୳ࡧʱ2016 6݄ 6–10ʢژେֶʣ

A. Shudo: Toward pruning theory for the Stokes geometry of the quantum Hénon map (invited)

ձٞࡍࠃ

˔ Exponential Asymptotics of Difference and Differential Equations, June 6–8, 2016 (RIMS Kyoto)

A. Shudo: Anomalous behavior of transition matrix elements in nonintegrable quantum maps (invited)

˔ PHHQP16: Progress in Quantum Physics with Non-Hermitian Operators, August 8–16, 2016 (Ky-

oto Univ.)

A. Shudo: Amphibious Complex Orbits and Dynamical Tunneling (invited)

Yasutaka Hanada, Akira Shudo and Kensuke S. Ikeda: Tunneling in nearly integrable systems with a

non-hermitian perturbation (poster)

Atushi Tanaka: Non-Hermitian degeneracies in the Lieb-Liniger model and exotic quantum holonomy

˔ Quantum Chaos, Graphs and Nodal Domains, September 12–16, 2016 (Rehovot, Israel)

A. Shudo: Toward pruning theory for the Stokes geometry of the quantum Hénon map (invited)

˔ Workshop on Chaos and Diffusion in Leaky Systems, February 21–22, 2017 (Tokyo Metropolitan

University, Tokyo)

Yasutaka Hanada: Quantum tunneling in the classically chaotic systems

˔ The 6th Hamiltonian dynamical systems and related topics, March 7–9, 2017 (Kyoto)

A. Shudo: Infinitely many stability islands and sticky dynamics in a piecewise linear map (invited)

˔ Workshop on Asymmetric Cavity and Wave Chaos, March 19–22, 2017 (Peking University, China)

Mertig Normann: Semiclassical Prediction of Resonance-Assisted Decay Rates in Mixed Systems

(invited)
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4) ஶॻ

ट౻ :ܒ ໘ੵอଘࣸ૾ͷղੳྗֶɼhཧՊֶʱ (2016) 11݄߸ 28–34.
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ࣨڀݚཧܥॖڽࢠྔ

1. ಈͷ֓ཁ׆ڀݚ

1) Ϧϯάܗঢ়ʹด͡ࠐΊΒΕͨϘʔζɾϑΣϧϛࠞ߹ܥͷγϛϡϨʔγϣϯ͓Αͼ܁ΓࠐΈࢉܭ܈

ΊΒࠐঢ়ʹด͡ܗମ͕Ϧϯάؾ߹ͷࠞࢠݪͱϑΣϧϛࢠݪͷதͰΛཋͼ͍ͯΔϘʔζܥࢠݪ٫ྫྷ

ΕͨܥΛରͱͨ͠ɽؒࢠݪ૬࡞ޓ༻͕͜ͷܥʹଟ࠼ͳޮՌΛͨΒ͢͜ͱطʹͦͷҰ෦͕ΒΕͯ

͍Δ͕ɼͦͷޮՌΛΑΓৄࡉʹௐΔͨΊʹɼྔࢠϞϯςΧϧϩγϛϡϨʔγϣϯͱ܁ΓࠐΈࢉܭ܈Λ

ྗੱ͕༺࡞ޓͷಈ͖͢͞ʹண͠ɼϘʔζɾϑΣϧϛؒ૬ࡍಈ͕͘ࢠݪͳͬͨɽͱ͘ʹϦϯά্Λߦ

ͷ߹ͱҾྗͷ߹ͷ྆ํʹ͍ͭͯɼ͞·͟·ͳࢠݪʹ͓͍ͯ૬࡞ޓ༻ͷӨڹΛௐͨͱ͜Ζɼಛఆ

ͷཻࢠ݅ʹ͓͍ͯಈ͖͢͞ʢ࣮ࡍʹҐ૬εςΟϑωεΛࢉܭʣ্͕ঢ͢Δݱ͕ݟΒΕͨɽ͜

ͷݱʹ͍ͭͯఆੑతͳઆ໌ʹޭͨ͠ɽ[]

2) ਓεϐϯيಓ૬࡞ޓ༻Λͭ࣋Ϙʔζܥࢠݪʹಋೖͨ͠ϑΣϧϛࢠݪͷεϐϯྲྀͷղੳ

ిՙΛͨ࣋ͳ͍தੑࢠݪʹεϐϯيಓ૬࡞ޓ༻͠ͳ͍ɽ্͔͚͔͠͠ݟಉ͡૬࡞ޓ༻Λ͢ΔܥࢠݪΛ

ϨʔβʹΑΓਓతʹ࡞͢Δ͜ͱ͕Մʹͳͬͨɽ͋Δछͷεϐϯيಓ૬࡞ޓ༻Λͨͬ࣋Ϙʔζࢠݪ

ͱܠΛഎߏͱ͕ΒΕ͍ͯΔɽ͜ͷεϐϯͭ࣋͜ΛߏͷεϐϯܕɼҰఆͷ݅ԼͰεύΠϥϧܥ

ͯ͠εϐϯΛͨͬ࣋ϑΣϧϛࢠݪΛಋೖ͢Δͱɼεϐϯྲྀͷൃੜ͕ظ͞ΕΔɽຊڀݚͰɼϑΣϧϛ

ॳʹௐɼͦΕ͕҆ఆͰ͋Δ͜ͱ࠷ͷ૬ͷ҆ఆੑΛࢠݪϘʔζͨͬ࣋ΛߏͷεϐϯࡍΛಋೖͨ͠ࢠݪ

Λ֬ೝ্ͨ͠ͰϑΣϧϛ࡞͕ࢠݪΔεϐϯྲྀͷେ͖͞Λղੳతʹಋग़ͨ͠ɽ[]

3) ϘʔζɾϑΣϧϛࠞ߹ܥྲྀಈͷԻͷ

ۙɼϘʔζࢠݪɼϑΣϧϛ͕ࢠݪಉ࣌ʹྲྀಈʹͳΔϘʔζɾϑΣϧϛࠞ߹ܥྲྀಈ͕࣮͠ݱɼΜ

,Ε͍ͯΔ͕͞ڀݚʹ ༗ݶԹʹ͓͚Δྲྀಈͷੑ࣭ʹ͍ͭͯղੳ͕εਐΜͰ͍Δͱ͍͕͍ͨݴɽྲྀ

ಈͰୈҰԻɼୈೋԻͱݺΕΔಛతͳԻ͕؍ଌ͞ΕΔ͕ɼୈೋԻྲྀಈͱৗྲྀಈ

͕྆ํଘ͠ࡏͳ͍ͱྭ͞ىΕͳ͍ԻͰ͋Γɼྲྀಈͷྗֶతੑ࣭Λ͘ڧө͢Δɽͦ͜ͰɼϘʔ

ζɾϑΣϧϛࠞ߹ܥྲྀಈͷԻʹ͍ͭͯௐͨɽಛʹɼLandau ͷೋྲྀମϞσϧΛ༻͍ͯݱʹղੳ

͠ɼ̏ͭͷԻ͕ଘ͢ࡏΔ͜ͱΛ໌Β͔ʹ͠ɼͦΕͧΕͷԻͷੑ࣭Λ໌Β͔ʹͨ͠ɽ͞ΒʹઢܗԠ

ཧΛ༻͍ͯ, ີͷԠؔΛ͠ࢉܭ, ̏ͭԻ͕ີͷԠͱͯ͠, .ͨ͠ʹΕΔ͜ͱΛ໌Β͔͞ىྭ

[ാߥ]

4) Ϙʔζؾࢠݪମྲྀಈʹ͓͚ΔྔࢠӔ֨ࢠͷൃੜߏػ

,Ӕྲྀಈಛ༗ͷҐ૬ܽؕͰ͋Γࢠྔ ྲྀಈͷੑ࣭ΛΑ͘ө͢Δ͜ͱ͔Β, ཧ, ͷ྆໘͔Βݧ࣮

Μʹ͞ڀݚΕ͍ͯΔ. ӔܗʹࢄҳͷޮՌ͕ඞཁͰ͋Δ͕, ଟ͘ͷཧతڀݚͰݱతͳࢄҳ߲

Λύϥϝʔλʔͱͯ͠ಋೖ͢Δ͜ͱͰͦͷޮՌΛهड़͍ͯ͠Δ. ͔͠͠ͳ͕Β, ͷμΠφϛΫܗӔࢠྔ

εͷแׅతཧղͷͨΊʹతʹྭ͞ىΕͨඇॖڽମͷӨڹΛݱతʹѻ͏ͷͰͳ͘, ඍࢹతʹ໌

Β͔ʹ͢Δඞཁ͕͋Δ. զʑ, ,औΓѻ͍ʹ࣌ମΛಉॖڽΕͨඇ͞ىྭʹମͱతॖڽ ඍࢹతجʹߏػ

,͠ࢉܭҳ߲ͷࢄ͍ͨͮ ඇॖڽମ͕Ӕܗʹ༩͑ΔӨڹʹ͍ͭͯղੳͨ͠.݁Ռͱͯ͠, ඇॖڽମͷଘࡏ

ʹΑͬͯྔࢠӔ֨ࢠΛܗ͞Ε͍ͯΔͱ͍͏͜ͱΛ໌Β͔ʹͨ͠. [ാߥ]

5) εϐϯΞΠεʹର͢ΔرऍޮՌͷϞϯςΧϧϩ๏Λ༻͍ͨڀݚ

ྨԽ߹ر Dy2Ti2O7  Ho2Ti2O7 ͳͲͷεϐϯΞΠεͷ੩తಈతੑ࣭ʹؔ͢Δ͕ڀݚਫ਼ྗతʹߦ

ΘΕ͍ͯΔɽಛʹΞΠεϧʔϧͷഁΕΛදܽؕ͢ͷͭੑ࣭ʹىҼͨ͠ڵຯਂ͍ݱ͕ใ͞ࠂΕ͞

Ε͍ͯΔɽຊڀݚͰεϐϯΞΠεͷ࣓ੑʹର͢ΔرऍޮՌΛௐΔҝɼ৽ͨͳϞϯςΧϧϩ๏ΛߟҊ
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ͨ͠ɽैདྷͷγϯάϧεϐϯϑϦοϓΛ༻͍Δํ๏ͰԹʹ͓͍ͯॴҦεϐϯϑϦʔδϯάͱݺΕ

Δࠔ͕͋ͬͨҝɼߴਫ਼ͷ͕ࢉܭग़དྷͳ͔͕ͬͨɼΫϥελʔදͮ͘جʹݱϧʔϓ-ετϦϯάΞϧΰ

ϦζϜ [Phys. Rev. B 90 (2014) 220406(R)]ʹΑΓࠔશʹղফ͞Ε͍ͯΔɽզʑಉΞϧΰϦζ

ϜΛߟࢀʹɼرʹߋऍ͕͋Δ߹Λۙ࠷ྀ͠ߟ૬࡞ޓ༻ܕʹର͢ΔάϥϑׂͷΛղ͍ͨɽݱ

ΛࢉܭΛ໌Β͔ʹ͢ΔߏऍΛม͍͑ͯͬͨ߹ͷ૬رɼ৽͍͠ΞϧΰϦζϜͷੑධՁͱԹɼࡏ

ͳ͍ͬͯΔɽ[େ௩]ߦ

6) ೋࢠ֨ݩ࣍ܕͷແடং૬Ͱͷ૬͕ؔؔࣔ͢ීวੑʹؔ͢Δڀݚ

ೋ্ࢠ֨ݩ࣍ʹఆٛ͞Εͨݹయεϐϯ͕ܕແடং૬ʹͯࣔ͢૬ؔؔͷීวੑʹ͍ͭͯௐ͍ͯΔɽ

͜Ε·Ͱಉ૬ͷ૬ؔؔʹରͯ͠ํతͳ૬ؔΛͭ࣋Ornstein-ZernikeܕͷؔܗΛ༻͍ͨղੳ͕

ͳ͞Ε͖͕ͯͨɼ࣮ࡍ૬ؔ֨ࢠͷͭ࣋ରশੑىʹੑࢄҼ͢ΔҟํੑΛͪ࣋ɼͦΕʹΑΓ݁থ

ҟํతͳฏܗߧΛͭ࣋͜ͱ͕ΒΕ͍ͯΔɽ͜Εʹؔ࿈ͯۙ͠࠷ Fujimoto ܥͷసૹྻߦͷղੳΛ

ʹૅج snؔΛ༻͍ͨීวతͳ૬ؔؔͷۙࣜࣅΛఏҊ͍ͯ͠ΔɽͦΕʹΑΔͱҙͷೋࢠ֨ݩ࣍

ͷ૬ؔؔɼৼ෯ɼ૬ؔɼҟํੑύϥϝλͷ̏ͭͷྔΛ༻͍ͯීวతʹಛ͚ͮΒΕΔɽຊܕ

ਖ਼ํ্֨ࢠͷݹయXYܕʹ͍ͭͯɼͦͷ૬ؔؔΛWolffͷΠδϯάຒΊࠐΈ๏͓Αͼ Evertz-Von

del LindenͷແܥݶΞϧΰϦζϜΛซ༻͢ΔϞϯςΧϧϩ๏Λ༻͍ͯਫ਼ີʹٻΊɼه্ࡏݱύϥϝʔλ

Λܾఆ͢ΔҝͷղੳΛߦͳ͍ͬͯΔɽ[େ௩ɼ౻ຊխจʢಸྑҩେʣ]

2. ۀڀݚ

1) จ

Y. Ono, R. Sakamoto, H. Mori, E. ArahataɿSound Modes of a Bose-Fermi Mixture Superfluid at

Finite Temperatures, J. Phys. Soc. Jpn. 85 (2016) 065004.

R. Sakamoto, Y. Ono, E. Arahata, H. Mori: Ground state of Bose-Fermi mixture with spin-orbit

coupling, J. Phys. Soc. Jpn. 85 (2016) 064401.

E. Arahata and T. Nikuni: Formation of Vortex Lattices in Superfluid Bose Gases at Finite Temper-

atures, J. Low Temp. Phys. 183 (2016) 191.

S. Tsuchiya, J. Goryo, E. Arahata, and M. Sigrist: Cooperon condensation and intravalley pairing

states in honeycomb Dirac systems, Phys. Rev. B 94 (2016) 104508.

2) ॻ

߂೭ɿʮݩૉߦلʯʢΦʔϜࣾʣ

3) ֶձߨԋ

˔ ຊཧֶձɹ 2016ळقେձ 2016 9݄ 13-16 ۚେֶ ֯ؒΩϟϯύε

খ༸ีɼࡔຊྑฏɼॳాᴈɼߥാܙඒࢠɼ߂೭ɿ༗ݶԹͷBose-Fermiࠞ߹ྲྀಈؾࢠݪମͷԻ

ͷ

Λͭ༺࡞ޓಓ૬ي೭ɿεϐϯ߂ɼࢠඒܙാߥຊྑฏɼॳాᴈɼখ༸ีɼࡔ Bose-Einstein ମॖڽ

ʹର͢Δ FermiࢠݪͷӨڹ

ॳాᴈɼࡔຊྑฏɼখ༸ีɼߥാܙඒࢠɼ߂೭: άοπΟϥʔۙࣅΛ༻͍ͨࢠ֨ޫݩ࣍ࡾதϘʔ

ζɾϑΣϧϛࠞ߹ܥͷྔࢠ૬ͷղੳ
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౻ຊխจ, େ௩തາɿ๘ͷ֨ࢠϙοπܕʹ͓͚Δೋ૬ؔؔͱීวతۂઢ

˔ ຊཧֶձɹୈ 72ճ࣍େձ 2017 3݄ 17-29 େࡕେֶ ๛தΩϟϯύε

খ༸ีɼࡔຊྑฏɼॳాᴈɼߥാܙඒࢠɼ߂೭ɿ༗ݶԹͷBose-Fermiࠞ߹ྲྀಈؾࢠݪମͷԻ

ͷ II

Λͭ༺࡞ޓಓ૬ي೭ɿεϐϯ߂ɼࢠඒܙാߥຊྑฏɼॳాᴈɼখ༸ีɼࡔ Bose-Fermi ࢠݪ߹ࠞ

ʹ༠͞ىΕͨ Fermiࢠݪͷεϐϯྲྀ

ձڀݚࠃ

ձٞࡍࠃ

˔CEMS Topical Meeting on Cold Atoms, Saitama, 6/2016

R. Hatsuda, R.Sakamoto, Y. Ono, H. Mori, and E. Arahata: A New Approach to Rich Phase Structure

and Excitations of Cold Atom Mixtures on Optical Lattice

Y. Ono, R. Sakamoto, R. Hatsuda,H. Mori, and E.Arahata: Sound Propagation of a Superfluid of

Bose-Fermi Mixture at Finite Temperatures

R.Sakamoto, Y. Ono, R. Hatsuda, E. Arahata, and H. Mori: Ground state phase diagram of Bose-

Fermi mixture with a synthetic spin-orbit coupling

˔The 25th International Conference on Atomic Physics (ICAP2016), Seoul, Korea, 7/2016

Y.Ono, R. Sakamoto, R. Hatsuda, H. Mori, and E.Arahata: Sound Propagation of a Bose-Fermi

Mixture Superfluidɹ at Finite Temperatures

R.Sakamoto,Y. Ono, R. Hatsuda, E. Arahata, and H.Mori: Ground state phase diagram of Bose-Fermi

mixture with a synthetic spin-orbit coupling
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ࣨڀݚࢠ૬ؔిڧ

1. ಈͷ֓ཁ׆ڀݚ

ྨԽ߹ɼرଟମঢ়ଶɼભҠۚଐԽ߹ɼࢠͳྔحքۙͷ৽ྟࢠͰɼྔࣨڀݚࢠ૬ؔిڧ

ΞΫνϊΠυԽ߹ͳͲͷ͍ΘΏΔڧ૬ؔిܥࢠ࣭ͷ࣓ੑಋʹؔ͢ΔཧతڀݚΛ͍ͯͬߦΔɽ

͜ΕΒͷܥͰిؒࢠͷΫʔϩϯੱྗͷӨ͕ڹඇৗʹ͘ڧɼैདྷͷόϯυཧΛ͑ͨཧతΈ͕

ඞཁͱͳΔ͕ɼຊࣨڀݚͰɼͷྔࢠతख๏ࢉܭཧతख๏Λڀݚͯ͠ۦΛ͍ͯͬߦΔɽ2016

ͷߏࣨڀݚɼৗڭۈһ 2໊ɼେֶӃੜ 8໊ɼଔݚੜ 3໊Ͱ͋ͬͨɽͳ͓ɼ2017 1݄͔Βɼݪ

ͬߦʹतͱͳ͍ͬͯΔɽҎԼɼ2016ڭ٬һ।ܞͷ࿈ࣨڀݚһ͕ຊڀݚ෭ओنอউٱͷߏػྗࢠ

ͨओͳڀݚͷ֓ཁͰ͋Δɽ

1) ඇΫϥϚʔεೋॏ߲ܥͷଟࢠۃ૬࡞ޓ༻

f ఈঢ়ଶ͕جɼ݁থڀݚ༝ʹؔ͢Δࣗࢠۃ༝ɼಛʹീࣗࢠۃͷଟܥࢠి Γ8Ͱ͋ΔܥΛओͳର

ͱͯ͠ߦΘΕ͖ͯͨɽ͜ΕɼΓ8࢛ॏ߲ʹീࣗࢠۃ༝Λ͚ͩͭ࣋ͷେ͖ͳࣗ༝͕͋ΔͨΊͰ͋Δɽ

ɼNpO2ࡍ࣮ CexLa1−xB6ͱ͍ͬͨ Γ8ܥͰീࢠۃடং͕ൃ͞ݟΕ͖ͯͨͱ͍͏ྺ͕࢙͋Δɽͨͩ͠ɼ

Ίͷे݅Ͱ͋Δ͕ɼͨͭ࣋ͷࣗ༝Λࢠۃଟ࣍ߴҎ্ͷࢠۃॏ߲ͷΑ͏ͳେ͖ͳࣗ༝ɼീ࢛

ඞཁ݅Ͱͳ͍͜ͱʹҙ͢Δඞཁ͕͋Δɽ͠ɼ୯ॏ߲Ͱͳ͘ɼ͔ͭࢠۃͷΑ͏ͳ࣍ͷϞʔ

ϝϯτΛͨ࣋ͳ͍߹ʹɼඞવతʹ࣍ߴͷଟࢠۃϞʔϝϯτʹΑͬͯͦͷࣗ༝هड़͞ΕΔɽ࣮ࡍɼ

ඇΫϥϚʔεೋॏ߲ Γ3ࢠۃϞʔϝϯτΛͣͨ࣋ɼࣗࢠۃ࢛༝ͱീࣗࢠۃ༝Ͱهड़͞ΕΔɽ·

ͨɼࢠۃϞʔϝϯτΛͨ࣋ͳ͍ͱ͍͏ɼΓ3࣍ߴ͕ܥଟࢠۃΛ͢ڀݚΔ্ͰΑ͍ʹͳ͍ͬͯΔ

ͱ͍͑Δɽ͜ͷ༷ͳ Γ3ܥͰͲͷ༷ͳଟࢠۃ૬࡞ޓ༻͕యܕతͱͳΔ͔ΛௐΔͨΊʹɼզʑ f2ͷ

Γ3݁থঢ়ଶΛهड़͢Δ୯७Խ͞ΕͨϞσϧΛ͑ߟɼଟࢠۃ૬࡞ޓ༻Λಋ͍ͨɽ

͜ͷϞσϧͰɼҰిࢠঢ়ଶͱͯ͠શ֯ӡಈྔ j = 5/2ͷঢ়ଶΛ͑ߟɼೋిࢠঢ়ଶͱͯ͠ Γ3͕݁থ

ΛऔΓೖΕͨɽͦͯ͠ɼ͜ͷ༺࡞ޓ૬ؒࢠఈঢ়ଶʹͳΔΑ͏ͳిج Γ3ΠΦϯؒͷిࢠͷͼҠΓੵʹ

ؔ͢Δ Ͱࢠɼ୯७ཱํ֨༺࡞ޓ૬ࢠۃΛಋग़ͨ͠ɽಘΒΕͨଟ༺࡞ޓ૬ࢠۃಈΛ༻͍ͯɼଟઁ࣍2

ࢠۃ࢛૬࡞ޓ༻ɼମ৺ཱํ֨ࢠͱ໘৺ཱํ֨ࢠͰീࢠۃ૬࡞ޓ༻͕ओཁͳ૬࡞ޓ༻ͱͳͬͨɽ͜Ε

ɼΓ8ܥͰͷଟࢠۃ૬࡞ޓ༻ͱڞ௨͢Δ݁Ռͱͳ͍ͬͯΔɽͳ͓ɼຊڀݚɼٱอউࢯنͱͷڞಉڀݚ

Ͱ͋Δɽ

2) ಋܕॴΫʔύʔରʹΑΔඇैདྷہ

ଟيಓܥʹ͓͚ΔಋۙͷమώૉߴܥԹಋͷൃݟʹ͞ΕΔΑ͏ʹɼ·͢·ͦ͢ͷॏཁੑ

͕ೝࣝ͞Ε͖͍ͯͯΔɽैདྷܕͷಋͱɼϑΥϊϯ͕ΫʔύʔରΛഔհ͠ɼجຊతʹಉҰαΠτ

ͷҾྗΛ࣮͠ݱɼ૬ର֯ӡಈྔ͕ sͷͷͰ͋ΔɽຊڀݚͰɼଟيಓܥʹ͓͍ͯɼಋΛ୲͏Ϋʔ

ύʔର͕ہॴతʹܗ͞Εͨ߹ʹɼҟํతͳϊʔυΛͭ࣋ඇैདྷܕͷಋ͕࣮͢ݱΔ͜ͱΛඍࢹ

తͳ͔ܕΒग़ൃͯࣔͨ͠͠ɽ

۩ମతʹɼඍࢹతͳܕͱͯ͠୯७ཱํ্֨ࢠͷ Ґ૬ۙࡶɼཚ͑ߟΛܕಓʢΓ8ʣͷϋόʔυي2

ʹடংঢ়ଶͷۙࢠۃ࢛ͬͨɽੵݟͷసҠԹΛີࢠۃΛద༻͠ɼಋసҠԹ͓Αͼɼଟࣅ

ىॴΫʔύʔର͕ہύϥϝʔλྖҬʹ͓͍ͯɼ্ड़ͷ͍ʯͷҟํతಋͱͱʹɼܕΕΔɼʮैདྷݱ

૬ؔڧ͞ΕΔ͜ͱΛ໌Β͔ʹͨ͠ɽ·ͨɼܗͱͳΔҟํతಋ͕ݯ fిܥࢠʹ͓͚ΔΤωϧΪʔ

༗ޮ૬ܥ͍ͯͭʹ༺࡞ޓ౷తʹಋग़͢ΔཧΛߏங͠ɼ݁থ४Ґͱ૬ؔͨ͠ඇࣗ໌ͳύϥϝʔλྖҬ

͕ग़͢ݱΔ͜ͱΛ໌Β͔ʹͨ͠ɽͳ͓ɼຊڀݚɼຊࢯ, ాߒষࢯͱͷڞಉڀݚͰ͋Δɽ
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3) ີ͘ྻߦΓ͜Έ܈ʹΑΔҟํతۙ౻֨ࢠܕͷԣ࣓ޮՌͷղੳ

తࢹͱಋ͕ඍੑ࣓ڧΕɼݱ૬ͷ෦Ͱಋ͕ੑ࣓ڧಋମURhGeͰɼͦͷΠδϯάੑ࣓ڧ

ຯਂ͍͜ͱʹΠδϯά࣠ʹਨڵͳ͞Ε͍ͯΔɽ͕ڀݚʹΒΕ͓ͯΓɼۙΜ͑ߟଘ͍ͯ͠Δͱڞʹ

ʹʢԣʣ࣓ΛҹՃ͢Δͱɼ௨ৗͷΑ͏ʹಋ͕Ұ୴ফࣦͨ͠ޙɼΩϡϦʔԹ͕ 0ʹͳΔ࣓ۙ

Ͱ࠶ͼݱΕΔ͜ͱ͕ΒΕ͍ͯΔɽ·ͨɼ࠶ग़ޙݱͷಋసҠԹྵ࣓ͰͷͦΕΑΓ͘ߴɼ࣓

ԼͰͷಋঢ়ଶΛ࣮ݧɼཧͷ྆໘͔Β໌Β͔ʹ͢Δ͜ͱɼॏཁͳ՝ͱͳ͍ͬͯΔɽ

ຊڀݚͰɼಋిࢠͱΠδϯάεϐϯ͕݁߹ͨ࣌͠ʹͲͷΑ͏ͳ૬͕ԣ࣓தͰݱΕΔ͔ΛௐΔ

ͨΊʹɼԣ࣓ΛҹՃͨ̍͠ݩ࣍ͷ S = 1ҟํతۙ౻֨ࢠܕΛີ͘ྻߦΓ͜Έ܈Λ༻͍ͯղੳͨ͠ɽ

ಋిࢠͱͱʹछʑͷ૬͕ݱΕΔ͕ɼಛʹΫΥʔλʔϑΟϦϯάΑΓখ͍͞ϑΟϦϯάͰ͕ੑ࣓ڧ

҆ఆԽ͢Δ͜ͱ͕Θ͔ͬͨɽ͜ͷྖҬͰԣ࣓ͷޮՌΛௐͨͱ͜Ζɼ࣓ؾϞʔϝϯτ͕࣓ͷ͖ʹ

Ε͍ͯ͘աఔͰɼۙ౻ “ϓϥτʔ”૬ɼ͓ΑͼேӬϥοςΟϯδϟʔӷମ૬͕͋Γɼશภͨ͠ۃ૬ʹ

ୡ͢Δ͜ͱ͕Θ͔ͬͨɽੑ࣓ڧͱۙ౻ “ϓϥτʔ”૬௨ৗͷ̎ݩ࣍ΠδϯάϢχόʔαϦςΟΫϥεͷ

ೋ࣍సҠͰ͋Γɼۙ౻ “ϓϥτʔ”૬Ͱಋిࢠͱࡏہεϐϯ͕͍ڧੑ࣓ڧ૬ؔΛอͭ͜ͱͰ࣓Խա

ఔʹϓϥτʔͷΑ͏ͳྖҬ͕ग़͢ݱΔɽ·ͨɼ͜ͷ͜ͱΛөͯ͠εϐϯΪϟοϓ͕༗ݶʹ։͍͍ͯΔ

͜ͱ͕Θ͔ͬͨɽேӬϥοςΟϯδϟʔӷମ૬Ұ࣍సҠͰసҠ͠ɼجຊతʹΪϟοϓϨεͳৼΔ

͍Λ͢Δɽޙࠓภۃ૬·Ͱʹग़͢ݱΔ͜ΕΒͷ૬૬ڥքͳͲͰɼಋ༳Β͕͗ͲͷΑ͏ͳৼΔ

͍Λ͢Δͷ͔ΛௐɼURhGeͷಋࡉৄ͍ͯͭʹߏػͳݕ౼Λ͍ͨ͠ͱ͍ͯ͑ߟΔɽ

2. ۀڀݚ

1) จ

Katsunori Kubo and Takashi Hotta: Influence of lattice structure on multipole interactions in Γ3

non-Kramers doublet systems, Phys. Rev. B 95, 054425 (2017).

T. Nomoto, K. Hattori and H. Ikeda: Classification of “multipole” superconductivity in multi-orbital

systems and its implications, Phys. Rev. B 94, 174513 (2016).

Kazumasa Hattori and Hirokazu Tsunetsugu: Classical Monte Carlo Study for Antiferro Quadrupole

Orders in a Diamond Lattice, J. Phys. Soc. Jpn. 85, 094001 (2016).

2) ֶձߨԋ

˔ ຊཧֶձ 2016ळقେձ 2016 9݄ 13 (Ր) – 16ʢۚʣ(ۚେֶ)

ླ༤େ, ຊ, ෦Ұڡ, ాߒষɿBiS2ܥಋମʹ͓͚ΔҾྗݯىҟํతΪϟοϓߏͷՄੑ

෦Ұڡ, ຊ, ງా࢚و, ాߒষɿ݁থ४ҐߏʹΑΔಋ҆ఆԽߏػ

˔ ຊཧֶձ 2017ୈ 72ճ࣍େձ 2017 3݄ 17 (ۚ) – 20ʢ݄) (େࡕେֶ)

෦ҰڡɿΠδϯάੑ࣓ڧಋͷཧʢγϯϙδϜߨԋʣ

ླߒฏɼ෦Ұڡɿԣ࣓ԼҰ࣠ҟํੑͷ͋Δ S = 1Ұࢠ֨౻ۙݩ࣍ܕͷجఈঢ়ଶ

দҪେɼງా࢚وɿύΠΤϧεɾΞϯμʔιϯϞσϧʹ͓͚ΔిؾײࢠۃडͷԹґଘੑ

ΑΔʹࣅۙۉɿฏ࢚وଜྒ༞ɼງాࢁ Γ8ϋόʔυϞσϧͷଟࢠۃடংͷඍࢹతཧղ
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༺࡞ޓ૬ࢠۃͷଟܥɿඇΫϥϚʔεೋॏ߲࢚وɼງాنอউٱ

ձڀݚࠃ

˔ J-Physicsɿଟࢠۃಋܥͷཧɹฏ 28ྖҬશମձٞ 2016 5݄ 26ʢʣ–28ʢʣʢ

ւಓେֶʣ

෦Ұڡɿ తཧࢹಋʹؔ͢Δඍੑ࣓ڧॏྟքͱࡾੑ࣓ڧ

˔ J-Physicsɿଟࢠۃಋܥͷཧɹཧݕ౼ձ 2016 6݄ 4ʢʣ–5ʢʣʢ໌࣏େֶʣ

෦Ұڡ, ຊ, ງా࢚و, ాߒষɿଟيಓܥʹ͓͚ΔಋடংมͷྨͱͦͷԠ༻

˔ DMFT workshop 2017 2017 2݄ 16ʢʣ–17ʢۚʣʢ౦ژେֶʣ

෦Ұڡ, ຊ, ງా࢚و, ాߒষɿOn local and nodal superconductivity

˔ Topological Phases and Functionality of Correlated Electron Systems 2017 2݄ 20ʢ݄ʣ–22

ʢਫʣʢ౦ژେֶʣ

෦Ұڡ, Achim RoschɿTwo-particle backscattering at the edge of two-dimensional topological insu-

lators: quantum Monte Carlo analysis
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ࣨڀݚݧΤωϧΪʔཧ࣮ߴ

1. ಈͷ֓ཁ׆ڀݚ

ɾཻࢠͰɺຊ͕ੈքΛϦʔυ͍ͯ͠ΔBϑΝΫτϦʔʹ͓͚ΔɺཻࣨڀݚݧΤωϧΪʔཧ࣮ߴ

͔ΒͷχϡʔࢠݪثͷଞɺՃݧ࣮ثՃܕΤωϧΪʔিಥߴΊͱ͢Δ࢝ΛڀݚରশੑͷഁΕͷࢠ

τϦϊΛݕग़͢ΔχϡʔτϦϊৼಈ࣮ݧɺӉ͔Βඈདྷ͢ΔߴΤωϧΪʔͷχϡʔτϦϊݕग़࣮ݧͳͲ

ͷ෯͍ཧ࣮ݧΛల։͍ͯ͠Δɻ

1) Belle࣮ݧɺBelle II࣮ݧ

KEKBՃثͷ 50ഒͷϧϛϊγςΟʔΛ͢ࢦ SuperKEKBՃثͷݧࢼӡస͕ฏ 28 2݄ 1Α

Γ։࢝͞ΕɺͦͷޙɺPhase Iͱͯ͠H28 6݄·ͰੵిྲྀΛঃʑʹ૿Ճͤ͞ͳ͕ΒόοΫάϥϯ

ϯυͷଌఆٴͼϏʔϜύΠϓͷম͖ͩ͠Λ࣮ͨ͠ࢪɻՆҎ߱Ճثάϧʔϓ QCSͷઃஔۀ࡞Λܧଓ

ͨ͠ɻ

Belleଌఆثͷ upgrade൛Ͱ͋Δ Belle IIଌఆثͷݐઃ͕ॱௐʹਐΈɺTOPΧϯλʔͷઃஔ͕ྃ͠

ͨɻͦͷޙ 10݄ʹதԝඈݕग़ثʢCDCʣͷઃஔྃ͠ɺҾ͖ଓ͍ͯΤϯυΩϟοϓΧϩϦϝʔλ

(ECL)ઃஔ͞ΕͨɻࣨڀݚͰ Belle IIଌఆثΤϯυΩϟοϓ෦ͷཻࣝࢠผஔͷੑΛվળ͢Δ

ͨΊʹɺγϦΧΤΞϩήϧΛࣹମͱͨ͠ϦϯάΠϝʔδνΣϨϯίϑݕग़ثʢARICHʣͷ։ൃΛਐΊ

͍ͯΔɻ

ARICH 6ͭͷηΫλʔͰߏ͞Ε͍ͯΔ͕ɺࡏݱ 2ηΫλʔʹޫݕग़ثͰ͋ΔHAPDΛઃஔ͠ɺӉ

ઢΛ༻͍ͯϦϯάΠϝʔδΛߏ࠶͠ɺੑධՁΛ͍ͯͬߦΔɻHAPDͷײΛϞχλʔ͢ΔͨΊʹɺ

੨৭ LEDΛޫݯͱͯ͠ޫϑΝΠόʔΛ༻͍ͯҰ༷ͳޫྔΛHAPDʹরࣹ͢ΔϞχλʔγεςϜΛߏங

ͨ͠ɻඞཁͳޫྔ͕ηΫλʔͷHAPDશମʹরࣹͰ͖͍ͯΔ͜ͱ͕֬ೝ͞Εͨɻ

ࠓ Belle࣮ݧͰ 11ฤɺBelle IIͷARICHؔ࿈Ͱ 2ฤͷԤจࢽࡶͷߘจ͕ग़൛͞Εͨɻ

2) Double Chooz࣮ݧ

ຊࣨڀݚͰɺϑϥϯεɾChoozిൃྗࢠݪॴʹͯਐߦதͷڞࡍࠃಉ࣮ݧDouble ChoozʹࢀՃ͠ɺχϡʔ

τϦϊͷجຊతͳੑ࣭Λ୲͏ࠞ߹֯ θ13ͷଌఆΛ͍ͯͬߦΔɻࢠݪίΞ͔Βͷڑ͕ҟͳΔ ݕͷج2

ग़ثΛ༻͍ͯɺࢠݪ͔Βඈདྷ͢ΔిࢠχϡʔτϦϊͷৼಈݱΛਫ਼ྑ͘؍ଌ͢Δ͜ͱͰ θ13Λਫ਼

ີଌఆ͢Δɻ

ۙɺDouble Chooz࣮ݧɾT2K࣮ݧΛ͡Ίͱ͢ΔࢠݪɾՃثχϡʔτϦϊৼಈ࣮ݧʹΑΓ θ13͕

༗ݶΛͭ࣋͜ͱ͕ൃ͞ݟΕɺCPରশੑଌఆͷಓ͕͚ͨɻকདྷతͳCPରশੑଌఆʹΉ͚ͯɺਖ਼͔֬

ͭਫ਼ີͳ θ13ଌఆͷҙٛߴ·͍ͬͯΔɻटେֶάϧʔϓͰɺࠞ߹֯ θ13ͷৼಈղੳɾεςϥΠϧ

χϡʔτϦϊ୳ࡧɾݕग़ੑثͷධՁɾΦϑϥΠϯπʔϧͷ։ൃӡ༻ɾిߴѹిݯγεςϜͷҡ࣋ཧ

ͳͲΛ୲͓ͯ͠Γɺ࣮ݧάϧʔϓʹେ͖͍ͯ͘͠ݙߩΔɻ

ຊɺࡢ·Ͱͷ 1.5ഒͱͳΔ 15ϲ݄ͷ ଌఆσʔλΛੵͨ͠ɻ·ͨɺΨυϦχ࣌ಉج2

ϜʹՃ͑ͯਫૉͷதੑࣄ֫ัࢠΛղੳʹՃ͑ͨ͜ͱͰɺ౷ྔܭΛैདྷͷ 2.5ഒͱ͢Δ͜ͱʹޭ͠

ͨɻ͜ͷղੳख๏ͷมߋʹ͏ൃۮతόοΫάϥϯυͷ૿େɺଟมྔղੳΛಋೖ͢Δ͜ͱͰेʹ

੍͞Εͨɻ8݄ʹγΧΰͰߦΘΕͨࡍࠃձٞʢICHEP 2016ʣͳͲͰͦΕΒ࣮ݧͷݱঢ়Λใ͠ࠂɺܥ౷ޡ

ࠩͷධՁΛਐΊͯ ఆతͳʹ9݄ θ13ଌఆ݁Ռͷߋ৽Λͨͬߦɻ

ͦͷޙɺ͞Βʹৄࡉʹղੳख๏ܥ౷ࠩޡͷධՁΛਐΊͯɺ2جͷݕग़ثΛ༻͍ͨ࠷ॳͷ݁ՌΛจʹ

ͱΓ·ͱΊ͍ͯΔɻ·ͨฒͯ͠ߦɺ૿Ճͨ͠౷ྔܭͱ৽͍͠ղੳख๏Ͱظ͞ΕΔεςϥΠϧχϡʔτ

Ϧϊ୳ײࡧੵݟΒΕɺ࣮σʔλΛ༻͍ͨ୳͚ͯʹࡧ४උΛਐΊ͍ͯΔɻ
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3) DCBA࣮ݧ

χϡʔτϦϊɺిՙΛͨͳ͍ʮిࢠͷؒʯ(ʹϨϓτϯ)Ͱ͋Γɺऑ͍૬࡞ޓ༻࣭ͤͣͷͱͷ૬ޓ

͔͍ͬͯͳ͍ɻͦͷʹͩࠓΊͯऑ͍͜ͱ͔Βɺͦͷଟ͘ͷੑ࣭ۃ͕༺࡞ ͷ۠ผࢠͱཻࢠཻʹ1ͭ

͕͋ΔɻిࢠిՙΛ͍ͯͬ࣋ΔͨΊɺཻࢠͱཻࢠͷ۠ผͦͷిՙͷූ߸ʹΑͬͯ໌നͰ͋Δɻ͠

͔͠ͳ͕ΒχϡʔτϦϊిՙΛͨ࣋ͳ͍ͨΊɺཻͦͦࢠͱཻࢠͷ۠ผ͕͋Δͷ͔Ͳ͏͔͔ͬ

͍ͯͳ͍ɻཻࢠͱཻࢠͷ۠ผ͕ͳཻ͍ࢠΛϚϤϥφཻࢠͱݺͼɺૉཻࢠͷඪ४ܕΛ͑Δଟ͘ͷཧ

ͰɺχϡʔτϦϊ͕ϚϤϥφཻࢠͰ͋Δ͜ͱΛ͍ͯ࣋͠ࢧΔɻ

͠χϡʔτϦϊ͕ϚϤϥφཻࢠͰ͋Δ߹ɺχϡʔτϦϊϨεೋॏϕʔλ่յͱ͍͏ۃΊͯكͳࢠݪ

֩յม͕͜ىΔ͜ͱ͕༧͞Ε͍ͯΔɻDCBA ͰɺকདྷతͳχϡʔτϦϊϨεೋॏϕʔλ่յݧ࣮

ͷ؍ଌΛͯ͠ࢦɺ৽͍͠ଌఆݪཧ (ϕʔλઢͷӡಈྔ؍ଌ)ʹݧ࣮͘جஔͷ։ൃΛਐΊ͍ͯΔɻೋॏ

ϕʔλ่յΛ֩ࢠݪ͢ىͰ͋Δ 100Mo Λ 9.6%ؚΉϞϦϒσϯͷ൘Λ̎ຕͷυϦϑτνΣϯόʔͰғΈɺ

ಋιϨϊΠυίΠϧΛ༻͍ͯҰ༷࣓ΛҹՃ࣮ͨ͠ݧ (DCBA-T2.5)Λ 2011 ͔Βߦͳ͍ͬͯͨ

͕ɺຊ 7݄ʹσʔλऩूΛͨྃ͠ɻ

ஔݧԽ࣮ͨ͠ࡉԽ͔ͭνϟϯωϧִؒΛඍܕͱͯ͠େݧͷ࣮ੈ࣍ɺࡏݱ (DCBA-T3)ͷ։ൃʹऔ

ΓΜͰ͍ΔɻDCBA-T3࣮ݧͰɺ150NdΛؚΉࢎԽωΦδϜΛృͨ͠ઢݯ൘Λ༻͍ͯೋॏϕʔλ

่յͷ؍ଌΛ͏ߦ༧ఆͰ͋Γɺ؍ଌ։͚ͯʹ࢝४උΛਐΊ͍ͯΔɻ

4) T2K࣮ݧ

ҵݝ౦ւଜʹݐઃͨ͠ཅࢠՃث (J-PARCՃث)Λ༻͍ͯେڧͷϛϡʔχϡʔτϦϊϏʔϜΛੜ

͠ɺ295km Εͨذෞݝඈଭࢢʹ͋ΔେܕਫνΣϨϯίϑݕग़ثεʔύʔΧϛΦΧϯσͰଧͪग़͞Ε

ͨχϡʔτϦϊΛ؍ଌ͢ΔɺχϡʔτϦϊৼಈ࣮ݧΛߦͳ͍ͬͯΔɻT2K࣮ݧ 2013 7݄ʹϛϡʔ

χϡʔτϦϊ͔ΒిࢠχϡʔτϦϊมԽ͢Δ৽͍͠χϡʔτϦϊৼಈΛൃͨ͠ݟɻT2K Ͱɺকݧ࣮

དྷతͳχϡʔτϦϊʹ͓͚ΔCP ରশੑͷഁΕͷൃݟΛͯ͠ࢦɺैདྷͷϨϓτϯ 1 Λͭχϡʔτ

ϦϊΛ༻͍ͨχϡʔτϦϊৼಈ࣮ݧʹՃ͑ɺ৽ͨʹϨϓτϯ -1 ΛͭχϡʔτϦϊΛ༻͍ͨχϡʔ

τϦϊৼಈ࣮ݧ 2014ΑΓ։ͨ࢝͠ɻχϡʔτϦϊϞʔυͰͷ 4.01× 1020 POT(λʔήοτ্Ͱ

ͷཅࢠ)ͷσʔλΛ༻͍ͯɺχϡʔτϦϊফࣦࣄͷղੳΛ͍ߦɺϛϡʔχϡʔτϦϊʹΑΔχϡʔ

τϦϊৼಈͷύϥϝʔλɺϛϡʔχϡʔτϦϊʹΑΔৼಈύϥϝʔλͱໃ६͕ͳ͍ͱͷ݁ՌΛಘͨɻ

ɺχϡʔτϦϊϞʔυͱχϡʔτϦϊϞʔυͰͷσʔλΛ༻͍ͯɺCPࡏݱ ରশੑͷഁΕͷ͓ূݕΑ

ͼχϡʔτϦϊৼಈύϥϝʔλͷਫ਼ີଌఆΛࡏݱਐΊ͍ͯΔɻ

5) ӉઢϛϡΦϯΛ༻͍ͨࢠݪͷಁࢹ

ಉͰɺ2011ڞΑͼஜେֶͱ͓ߏػڀݚثΤωϧΪʔՃߴɺྗిژɺ౦ߏػ։ൃڀݚഇࡍࠃ 3݄

ʹൃੜͨ͠౦ຊେࡂʹ͏ౡୈҰނࣄൃݪͰଛইͨ͠ͱ͞ΕΔࢠݪ৺෦ΛɺӉઢϛϡΦϯ

Λ༻͍ͯௐࠪ͢ΔڀݚΛߦͳ͍ͬͯΔɻϓϥενοΫγϯνϨʔλΛՙిཻ͕ࢠ௨աͨ͠ࡍͷൃޫΛ

มϑΝΠόʔΛ௨ͯ͠ಋମޫݕग़ث (MPPC)ͰಡΈग़࣮ٕ͢ݧज़ΛԠ༻ͨ͠ɺӉઢϛϡΦϯͷ

ඈདྷํΛଌఆ͢ΔଌఆثΛ࡞͠ɺ2011ΑΓ 2013·Ͱ౦ւୈೋൃݪΛ༻͍࣮ͨূݧࢼΛͨͬߦɻ

ͦͷޙɺౡୈҰൃݪͷഇʹ͚ͨऔΓΈͷҰͭͱͯ͠ɺ༹༥ͨ͠ͱ͑ߟΒΕΔҰ߸͔ػΒػ߸ࡾ

ͷࢠݪͷ৺ͷ֩೩ྉͷঢ়ଶͷௐࠪʹ͍ͯ͠ྗڠΔɻࡢɺҰ߸ػͷ৺ͷঢ়ଶͷௐࠪΛͨͬߦɻ

ຊೋ߸ػͷݐͷଆʹɺ৽ͨʹ։ൃͨ͠খܕϛϡΦϯݕग़ثΛઃஔ͠ɺ৺͓Αͼ೩ྉϓʔϧ

Λ௨աͯ͘͠ΔϛϡΦϯͷ (ͷݮਰ)Λ༻͍ͯೋ߸ػͷ৺ͷௐࠪΛ͍ߦɺͦͷ݁ՌΛެදͨ͠ɻ͞

Βʹɺ์ࣹઢڥͷ͍͠ݫॴͷઃஔΛՄʹ͢ΔͨΊʹɺখܕϛϡΦϯݕग़ثͷ์ࣹઢੑΛߴ

ΊΔվྑΛͨͬߦɻ·ͨɺࢠݪͷ؍ଌͱฒͯ͠ߦɺؠखཱݝେֶͳͲͱڞಉͰؠखࢁͷ؍ଌΛਐΊͯ
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͍ΔɻؠखࢁɺۙՐ׆ࢁಈͷஹީ͕ݟΒΕ͕ͨ͋ظ࣌ΓɺؠࡏݱखཱݝେֶͳͲ͕த৺ͱͳΓɺ༷ʑ

ͳख๏ΛऔΓೖΕͨ؍ଌମ੍͕ߏங͞Εͭͭ͋ΔɻͦͷҰͱͯ͠ɺؠखࢁΛಁաͯ͘͠ΔӉઢϛϡ

Φϯͷ؍ଌΛɺຊ 10݄ΑΓ։ͨ࢝͠ɻޙࠓɺؠखࢁͷࢁମͷ෦ߏͷௐࠪɺՐࢁ෦ͷߏͷ

ཱ͍ͯͯ͘༧ఆͰ͋ΔɻʹࢹͳมԽͷܹٸ

6) ։ൃڀݚͷثग़ݕΤωϧΪʔχϡʔτϦϊߴණচΛ༻͍ͨۃԘ߭ೆؠ

ߴΤωϧΪʔχϡʔτϦϊ (> 1016eV )Ӊۭؒʹ͓͍ͯߴΤωϧΪʔӉઢͱӉΛຬͨͯ͠

͍ΔӉഎܠࣹͱͷিಥͰੜ͞ΕΔͱਪଌ͞ΕΔɻߴΤωϧΪʔχϡʔτϦϊඈདྷ͕ۃʹ

͍ͨΊ ग़ʹݕ/ͷࣄ10 50Gtͷڊେݕग़ഔ࣭͕ඞཁͱͳΔɻ͜ͷΑ͏ͳڊେ࣭ྔݕग़ഔ࣭ͱ͠

ͯఱવͷؠԘ߭ೆۃණচதͰͷߴΤωϧΪʔχϡʔτϦϊʹΑΔԠγϟϫʔͷݕग़ഔ࣭ͷہॴత

Թ্ঢ͕ऒ͞ىΕΔɻ༗ݶཁૉ๏ʹΑΔγϛϡϨʔγϣϯͰഔ࣭ද໘ʹஔͨ͠ϑΣʔζυΞϨΠ

ΞϯςφʹΑΔϨʔμʔʹΑΔہॴతԹ্ঢͷݕग़ՄੑΛࣔͨ͠ɻ

7) ण໋ π+π−ࢠݪͷ୳ࡧͱϥϜγϑτଌఆ͚ͯɺDIRAC࣮ݧ

CERNͷ 24GeVཅࢠγϯΫϩτϩϯͷཅࢠϏʔϜΛλʔήοτিಥͤ͞ɺͦͷൃ࣌ੜ͢Δ π+π−

K+π−ࢠݪͷଌఆ͕ऴྃ͠σʔλղੳΛͨͬߦɻ͞ΒʹߴΤωϧΪʔͷ CERNͷ SPSՃثΛར༻͢

ΔܭըΛݕ౼ͨ͠ɻ

8) ϙδτϩχϜͷ ڀݚյաఔͷ่ࢠɺ5ޫࢠ4ޫ

ະͩ͞ূݕΕ͍ͯͳ͍࣍ߴQEDաఔͰ͋ΔϙδτϩχϜͷ ࠓΔɻ͍ͯͬߦΛݧͷ࣮ݱյ่كࢠ5ޫ

ɺϙδτϩχϜੜͷͨΊͷཅిࢠઢݯΛݕग़ثதԝʹஔ͖ɺΨϯϚઢݕग़ثͷԖγʔϧυΛ

Ԇ͠ɺ͞Βʹσʔλऩूిࢠճ࿏Λͨͬߦɻ

͜ͷվྑʹΑΓɺόοΫάϥϯυΛͭͭͤ͞ݮɺݕग़৴߸ࣄΛ૿ՃͰ͖ɺ̍ͷ࣮ݧͰ༗ҙ

ͳଌఆ݁Ռ͕ಘΒΕΔͱظ͞ΕΔɻվྑ͞Εͨݕग़ثʹΑΔ࣮ݧɺ2017݄̍ʹ։࢝͞Εͨɻ

2. ۀڀݚ

1) จ

Studies of a hybrid avalanche photo-detector in magnetic field

L. S̆antelj et al.. 2017. 4 pp.,

Nucl.Instrum.Meth. A845 (2017) 459-462

Large-area silica aerogel for use as Cherenkov radiators with high refractive index, developed by

supercritical carbon dioxide drying

Makoto Tabata (Chiba U.), Ichiro Adachi (KEK, Tsukuba), Yoshikiyo Hatakeyama, Hideyuki Kawai,

Takeshi Morita (Chiba U.), Takayuki Sumiyoshi (Tokyo Metropolitan U., Math. Dept.). Dec 31,

2016. 14 pp.

The Journal of Supercritical Fluids 110 (2016) 183

Lepton-Flavor-Dependent Angular Analysis of B → K∗ℓ+ℓ−

Belle Collaboration (S. Wehle (DESY) et al.). Dec 15, 2016. 7 pp.

Phys.Rev.Lett. 118 (2017) no.11, 111801

Search for D0 decays to invisible final states at Belle

Belle Collaboration (Y.-T. Lai (Taiwan, Natl. Taiwan U.) et al.). Nov 28, 2016. 8 pp.

Phys.Rev. D95 (2017) no.1, 011102
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Search for the 0−− Glueball in Υ(1S) and Υ(2S) decays

Belle Collaboration (S. Jia (Beihang U.) et al.). Nov 21, 2016. 19 pp.

Phys.Rev. D95 (2017) no.1, 012001

Search for a dark vector gauge boson decaying to π+π− using η → π+π−γ decays

Belle Collaboration (E. Won (Seoul U.) et al.). Sep 19, 2016. 6 pp.

Phys.Rev. D94 (2016) no.9, 092006

Measurement of the branching ratio of B̄0 → D∗+τ−ν̄τ relative to B̄0 → D∗+ℓ−ν̄ℓ decays with a

semileptonic tagging method

Belle Collaboration (Y. Sato (Nagoya U.) et al.). Jul 26, 2016. 12 pp.

Phys.Rev. D94 (2016) no.7, 072007

Study of Excited Ξc States Decaying into Ξ0
c and Ξ+

c Baryons

Belle Collaboration (J. Yelton (Florida U.) et al.). Jul 24, 2016. 14 pp.

Phys.Rev. D94 (2016) no.5, 052011

Measurement of the CKM angle φ1 in D̄(∗)0h0, D̄0 → K0
Sπ

+π− decays with time-dependent binned

Dalitz plot analysis

Belle Collaboration (V. Vorobyev (Novosibirsk State U. and Novosibirsk, IYF) et al.). Jul 20, 2016.

15 pp.

Phys.Rev. D94 (2016) no.5, 052004

Studies of charmed strange baryons in the ΛD final state at Belle

Belle Collaboration (Y. Kato (Kinki U., Osaka and Osaka City U.) et al.). May 30, 2016. 10 pp.

Phys.Rev. D94 (2016) no.3, 032002

Search for a massive invisible particle X0 in B+ → e+X0 and B+ → µ+X0 decays

Belle Collaboration (C.S. Park (Yonsei U.) et al.). May 14, 2016. 8 pp.

Phys.Rev. D94 (2016) no.1, 012003

Search for XY Z states in Υ(1S) inclusive decays

Belle Collaboration (C.P. Shen (BeiHang U.) et al.). May 3, 2016. 11 pp.

Phys.Rev. D93 (2016) no.11, 112013

First observation of γγ → pp̄K+K− and search for exotic baryons in pK systems

Belle Collaboration (C.P. Shen (BeiHang U.) et al.). Apr 9, 2016. 9 pp.

Phys.Rev. D93 (2016) no.11, 112017

Measurement of the muon neutrino inclusive charged-current cross section in the energy range of 13

GeV with the T2K INGRID detector,

K. Abe et al. (T2K Collaboration)

Phys. Rev. D 93, 072002 (2016)

Measurement of Muon Antineutrino Oscillations with an Accelerator-Produced Off-Axis Beam,

K. Abe et al. (T2K Collaboration)

Phys. Rev. Lett. 116, 181801 (2016)
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Measurement of Coherent π+ Production in Low Energy Neutrino-Carbon Scattering,

K. Abe et al. (T2K Collaboration)

Phys. Rev. Lett. 117, 192501 (2016)

First measurement of the muon neutrino charged current single pion production cross section on water

with the T2K near detector,
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Muon capture on light isotopes in Double Chooz
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Characterization of the Spontaneous Light Emission of the PMTs used in the Double Chooz Experi-
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Cosmic-muon characterization and annual modulation measurement with Double Chooz detectors

Double Chooz Collaboration (T. Abrahão (Rio de Janeiro, CBPF) et al.)

JCAP 1702 (2017) no.02, 017

Updated DIRAC spectrometer at CERN PS for the investigation of ππ and Kπ atoms

B. Adeva, et al. (DIRAC Collaboration)

Nucl. Instr. Meth. A839 (2016) 52-85.

Observation of K+π− and K−π+ atoms

B. Adeva, et al. (DIRAC Collaboration)

Physical Review Letter 117, 112001(2016).

Review of Particle Physics

Particle Data Group (C. Patrignani (Bologna U. and INFN, Bologna) et al.). 2016. 1808 pp.

Chin.Phys. C40 (2016) no.10, 100001

2) ࠂձٞใࡍࠃ

First double-detector results from Double Chooz experiment

T. Matsubara, PoS (ICHEP2016) 469.

Theta-13 oscillation analysis in Double Chooz with two detectors

G. Yang, T. Matsubara et al., PoS (ICHEP2016) 926.

Sterile neutrino search in the Double Chooz experiment

D. Hellwig and T. Matsubara, PoS (ICHEP2016) 927.

3) ֶձߨԋ

˔ ຊཧֶձ 2016ळقେձ 2016 9݄ 21ʙ24ʢ࡚ٶେֶʣ
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Belle II࣮ݧA-RICH༻σʔλಡΈग़͠γεςϜͷ։ൃ

ถӬڡ৳, ,ߦ٢ॅ ֯लҰ, ,ాټ ,मҰాؠ ഼୩ߤᏻ΄͔

˔ ຊཧֶձ ୈ 72ճ࣍େձ 2017 3݄ 17ʙ20ʢେࡕେֶ๛தΩϟϯύεʣ

ϙδτϩχϜ ग़ஔͷվྑݕଌͷͨΊͷ؍ࣄյ่ࢠ5ޫ

٢ཅ, ,ాټ ઍ༿խඒ, ྑี

τϩΠυ࣓ੴΛ༻͍ͨϛϡΦϯϥδΦάϥϑΟγεςϜͷ։ൃ

,ຏࢢ ֯लҰ, ,࢙࡚ߴ ,ฏߒྛ ౻Ҫܒจ, ,ଠ߁౻ࠤ ,ӳੈۄࣇ ݪ

Belle II࣮ݧARICH༻ Slow Control Systemͷ։ൃ

ถӬڡ৳, ,ߦ٢ॅ ֯लҰ, ,ాټ ,मҰాؠ ഼୩ߤᏻ, ޫޱଠ΄͔

ձٞࡍࠃ

˔ The 38th International Conference on High Energy Physics (ICHEP2016) August 3-10, 2016,

Chicago, USA

T. Matsubara: First double-detector results from Double Chooz experiment

G. Yang, T. Matsubara et al.: Theta-13 oscillation analysis in Double Chooz with two detectors

D. Hellwig and T. Matsubara: Sterile neutrino search in the Double Chooz experiment

˔ The 9th International Workshop on Ring Imaging Cherenkov Detectors (RICH 2016)

September 5-9, 2016. Bled, Slovenia

M. Yonenaga: Development of slow control system for the Belle II A-RICH detector

K. Hataya: Development of the ARICH monitor system for the Belle II experiment

4) ֶձࢽ

ઍ༿խඒʮੴփؠؠԘΛ༻͍ͨߴΤωϧΪʔχϡʔτϦϊݕग़ثʹؔ͢Δڀݚʯ

Journal of the Society of Inorganic Materials, Japan 24, 80-87(2017).
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ࣨڀݚݧཧ࣮ࢠݪ

1. ಈͷ֓ཁ׆ڀݚ

ࢠ࣭Խֶઐ߈ɾԠཧԽֶࣨڀݚ (ؙय़ڭतɼদຊ३ॿڭ) ͓Αͼ࿈ܞେֶӃڭतͰ͋ΔཧԽ

ͱͷόϥϯεڀݚɼಠࣗੑΛอͬͨͭͭ࣋͠ମ੍Λҡڀݚಉڞͳݻڧһͱͷڀݚओߦॴͷ౦ढ़ڀݚֶ

ΛऔΓͳ͕ΒɼΠΦϯিಥΛத৺ͱͨ͠ࢠݪɾࢠཧֶͷ࣮ݧతڀݚΛਫ਼ྗతʹਪਐ͍ͯ͠Δɻ

1) ੩ిܕΠΦϯੵϦϯάΛ༻͍ͨࢠݪࢠͷিಥɾྫྷ٫աఔͷڀݚ

੩ిܕΠΦϯੵϦϯά, ੩ిͷΈΛ༻͍ͯपճΠΦϯͷيಓ੍ޚΛ͜͏ߦͱͰ, पճΠΦϯछͷ࣭

ྔʹؔ͢Δ੍ݶΛղܾͨ͠ΠΦϯੵϦϯάͰ͋Δ. ຊֶઃஔͷ੩ిܕΠΦϯੵϦϯά TMU E-ring

Ͱ, ࢠ࣭Խֶઐ߈ɾؙάϧʔϓ͓Αͼཧݚͷ౦ढ़ߦओڀݚһͱͷڞಉڀݚͱͯ͠, ʹҾࡢ

͖ଓ͖ؒࢠΠΦϯͷީิͰ͋ΔૉࢠෛΠΦϯΛத৺ʹཱݽΠΦϯͷྫྷ٫աఔͷڀݚΛͨͬߦ.

(1) ૉࢠෛΠΦϯͷྫྷ٫ɾޫଌఆ :

ۭؒؒʹ͓͚ΔࢠෛΠΦϯͷ෦ΤωϧΪʔྫྷ٫աఔΛղ໌͘͢, ͜Ε·Ͱঢ়ૉࢠෛ

ΠΦϯΛੵɾϨʔβʔྭࢠిͯ͠ىण໋ͷଌఆΛ͖ͨͯͬߦ. ,ࢠΔ͋ʹڥཱͨ͠ݽ తࢠి

,ৼಈͱͯ͑͠ࢠΛ௨ͯࣗ͡ͷ෦ΤωϧΪʔΛΕΔͱ෦స͞ىྭʹ ͕ࣹͯભҠʹΑΓ

पғʹ֎ޫΛ์ग़ͯ͠ঃʑʹྫྷ٫͞ΕΔ (ࣹྫྷ٫, యܕతʹms – ඦmsͷ࣌ఆ).·ͨ, ࢠͷ

෦ΤωϧΪʔ૯͕ిࢠղͷᮢΛ͑Δ߹, ɾղΛͦͯ͜͠ىͷ෦ΤωϧΪʔ

ΛͣݮΔ.͞Βʹ͜ͷೋͭͷաఔʹՃ͑, ࢠͷ෦ΤωϧΪʔ͕ࢠిࢠʹूதͯ͠ిىྭࢠঢ়ଶͱ

ͳΓʢٯ෦సʣ, ͦͷࢠిʹ͙͢ޙભҠʹΑͬͯޫܬΛ์ग़͢Δʰޫܬؼ࠶ʱʹىҼ͍ͨ͠ྫྷ٫

աఔ ఆ࣌) 100 µsҎԼ)͕͔ۙͨͬͭݟ. ࣨڀݚͰ, ͜Ε·Ͱʹ੩ిܕΠΦϯੵϦϯάΛ༻͍

ͨૉࢠෛΠΦϯ C−
4,6ͷڀݚͰޫܬؼ࠶ʹΑΔͱ͑ߟΒΕΔ͍ྫྷ٫Λൃݟ, ͖͍͠Ҏࢠి

Լͷ෦ΤωϧΪʔྖҬʹ͓͍ͯྫྷ٫ͷ෦ΤωϧΪʔґଘੑΛৄࡉʹଌఆ͢Δ͜ͱͰޫܬؼ࠶ա

ఔͷଘࡏʹ͍ͭͯͷڌূ͍ڧΛಘͨ. ͞ΒʹC−
6 ʹ͍ͭͯ์ग़͞ΕΔޫܬؼ࠶ (C 2Π+

g ˠ X 2ΠuભҠ,

608 nm)ͷ؍ଌʹޭ͠,ޫܬؼ࠶աఔͷଘࡏΛ͔֬ͳͷͱͨ͠.

ຊ, ͜Ε·Ͱʹ։ൃͨ͠ޫܬؼ࠶ଌఆ༻ͷޫֶݕग़ܥثΛૉࢠෛΠΦϯC−
4 ʹదԠ͠, C−

4

͕์ग़͢Δޫܬؼ࠶ (C 2Π+
u ˠ X 2Πg ભҠ, 457 nm)ͷଌఆ࣮ݧΛͨͬߦ. ΠΦϯܕͰ੩ిݧ࣮

ੵϦϯάʹ༷ʑͳαΠζͷૉࢠෛΠΦϯC−
n (n : 3− 6)Λೖࣹ͠, ੵΠΦϯ͔Β์ग़͞ΕΔ࠶

বϑΟϧλʔׯΛޫܬؼ (ಁա: 460±7 nm)Λ௨ͯ͡ޫి૿ࢠഒͰ୯Ұޫܭࢠ๏ʹΑΓݕग़͠

ͨ. ଌఆͷ݁Ռ, C−
4 ͚ͩͰͳ͘ࠓճ༻͍ͨׯবϑΟϧλʔͰଌఆͰ͖ͳ͍ͣͷ C−

6 ͔Βͷޫܬؼ࠶

؍ଌ͞Εͨ. ͜Ε, ,ͱେ͖͘ҟͳΓޫܬͷࢠݪҰൠతͳ͕ޫܬؼ࠶ େ͖֦͕ͬͨ͘εϖΫτϧߏ

Λ༗͢ΔͨΊͱ͑ߟΒΕΔ.

·ͨ, ঢ়ͱঢ়ͷೋछྨͷߏҟੑମ͕ଘ͢ࡏΔͱ͑ߟΒΕΔૉࢠෛΠΦϯC−
10ʹ͍ͭͯ, ͦ

ͷྫྷ٫Λଌఆͨ͠. ͜Ε·ͰڀݚΛ͍ͨͯͬߦૉ 9ҎԼͷૉࢠෛΠΦϯͷ߹, C−
4 C−

6

ͳͲૉ͕ۮͰ͋ΕΤωϧΪʔిىྭࢠঢ়ଶΛ༗͢ΔͨΊޫܬؼ࠶աఔ͕ൃ٫͕ྫྷʹܹٸ͠ݱ

ਐΉ͜ͱ͕Θ͔͍ͬͯΔ.͔͠͠, C−
10Ͱૉ͕ۮʹؔΘΒͣΏͬ͘Γͱྫྷ٫͞ΕΔ͕ଘࡏ

͢Δ͜ͱ͕͔ͬͨ. ͜ͷΏͬ͘Γͱͨ͠ྫྷ٫աఔೖࣹ C−
ҟੑମʹΑΔͷͱߏΔঢ়͢ࡏࠞʹ10

.ΒΕΔ͑ߟ ,ࡏݱ ෦ΤωϧΪʔ͝ͱʹྫྷ٫ͷଌఆΛ͏ߦ͘४උΛਐΊ͍ͯΔ.

(2) ஔɾٕज़։ൃ :

੩ిܕΠΦϯੵϦϯάΛ༻͍࣮ͨݧͷߴԽΛ͠ࢦ, Ϩʔβʔྫྷ٫ٕज़Λར༻ͨ͠ੵΠΦϯϏʔ

Ϝͷߴ࣭ԽɾԽ, ,෦ΤωϧΪʔΠΦϯϏʔϜੜͳͲۃΑΔʹݯԹྫྷ٫ΠΦϯۃ ֤छͷ

ٕज़։ൃΛਐΊ͍ͯΔ. ੵΠΦϯϏʔϜͷϨʔβʔྫྷ٫ʹ͍ͭͯɺඞཁͳϨʔβʔޫݯ։ൃͷςε
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τͱͯ͠֎෦ڞৼܕثಋମϨʔβʔΛ࣮࡞ʹࡍ͠, RbࢠݪϏʔϜʹରͯ͠ϨʔβʔরࣹʹΑΔӡಈ

.Λ֬ೝͨ͠ޚ੍ ·ͨ, ΛΠΦϯޫֶγϛϡϨʔγϣϯܭશମͷઃݯ։ൃͰΠΦϯݯԹྫྷ٫ΠΦϯۃ

ΛϕʔεʹਐΊ, ϨʔβʔεύολΠΦϯੜ෦͓ΑͼΠΦϯϏʔϜ༌ૹ෦ͷҰ෦ʹ͍࣮ͭͯࡍʹ

ஔ࡞ͨྃ͠. .Δ͍ͯͬߦΛۀ࡞ऴతͳ٧Ίͷ࠷ͷܭΠΦϯτϥοϓɾྫྷ٫෦ઃࡏݱ

2) ଟՁΠΦϯͷిՙҠߦԠ

தੑ͔ࢠݪΒෳͷిࢠΛണ͗औΔ͜ͱͰੜ͞ΕΔଟՁΠΦϯɼ͍ߴ෦ΤωϧΪʔΛ༗͢ΔͨΊ

ʹதੑͷ࣭ͱඇৗʹܹ͍͠ԠΛ͢͜ىɻͦͷμΠφϛΫεࢠݪিಥཧֶͷॏཁͳڀݚରͰ

͋Δ͕ɼҰํͰɼॏࢠݪʹ͍ͭͯଟՁΠΦϯͷࢠݪޫֶతσʔλඇৗʹ͘͠ɼԠ༻తͳ͔

Βͷૅجσʔλͷཁٻʹରͯ͠ॆʹ͑ΒΕͳ͍ঢ়͕گଓ͍͍ͯΔɻຊࣨڀݚͰిࢠαΠΫϩτϩ

ϯڞ໐ܕଟՁΠΦϯݯΛ༻͍ͯ CͷΑ͏ͳܰݩૉ͔Β BiͷΑ͏ͳॏݩૉ·Ͱɼ༷ʑͳࢠݪͷଟՁΠΦ

ϯϏʔϜΛੜͯ͠ɼিಥμΠφϛΫεͱࢠݪޫͱ͍͏ೋͭͷཱͰͷڀݚΛਪਐ͍ͯ͠Δɻ

(1) ଠཅ෩ిՙަɿ

ଠཅ෩ʹ ppmΦʔμʔͱ͔ۇͰ͋Δ͕ɼૉΑΓॏ͍ݩૉͷిߴࢠݪΠΦϯؚ͕·Ε͍ͯΔɻ͜

ΕΒͷଠཅ෩ଟՁΠΦϯ͕Ӊۭؒͷඇৗʹرബͳதੑ࣭ͱিಥ͠ɼి֫ัࢠʹΑͬͯىྭߴঢ়ଶ͕

ੜ͢Δ͜ͱͰೈXઢΛ์ग़͢Δաఔ͕ӉཧֶͰ͞Ε͍ͯΔɻXઢ؍ଌӴʹΑΔ؍ଌσʔ

λͷৄࡉͳղੳʹɼ͜ͷিಥʹΑΔిՙҠߦஅ໘ੵͱൃޫஅ໘ੵͷσʔλ͕ඞཁͰ͋Δ͕ɼ৴པͰ͖

ΔৄࡉͳσʔλෆॆͰ͋Γɼະͩʹஅ໘ੵσʔλͷࠩޡେ͖͍ɻͦͷͨΊɼଠཅ෩ଟՁΠΦϯͷ

ओཁͰ͋Δ C͓ΑͼOʹ͍ͭͯɼ͍ฦ͠๏ʹΑΔిՙҠߦஅ໘ੵͷઈରଌఆΛ͕͖ͨͯͬߦɼ

͍ฦ͠๏ͰೖࣹΠΦϯϏʔϜͷௐʹΑͬͯಘΒΕΔஅ໘ੵ͕Β͖͕ͭੑݱ࠶্͍͠ʹɼೋ

͍ͯ༺ʹΑΔՁੳΛిஅ໘ੵͷଌఆ͕ඇৗʹ͍͠ͱ͍͏͕ܽ͋ͬͨɻͦ͜Ͱɼภ֫ัࢠి

ిՙҠߦஅ໘ੵΛଌఆ͢Δ৽ͨͳஔΛઃܭɾ։ൃͨ͠ɻ·ͩௐෆͰଌఆʹର͢Δ৴པੑ͕อূ

Ͱ͖͍ͯͳ͍͕ɼैདྷͷใࠂͱໃ६͠ͳ͍݁Ռ͕ಘΒΕ͓ͯΓɼޙࠓ͜ͷஔΛ༻͍ͨܥ౷తͳଌ

ఆΛ༧ఆ͍ͯ͠Δɻ

(2) ֩༥߹ϓϥζϚɿ

ݧ࣮߹֩༥ࡍࠃ (ITER) ͷμΠόʔλʹࡐྉͱͯ͠W͕༻͍ΒΕΔͨΊɼෆ७ͱͯ͠ϓϥζϚʹ

ࠞೖ͢ΔWଟՁΠΦϯͷޫֶతσʔλ͕ٻΊΒΕ͍ͯΔɻ֩༥߹Պֶڀݚॴͱͷڞಉڀݚͱͯ͠W

ʹؔ͢Δ࣮ݧΛ͕͖ͨͯͬߦɼWಉҐମ͕ଟ͍ͨΊʹ࣭ྔిՙൺͰΠΦϯϏʔϜΛબผ͢Δ࣮ݧʹ

ద͞ͳ͔ͬͨɻ͔͠͠ɼࢠݪ൪߸͕ 1͔ͭ͠ҧΘͳ͍Taɼ࣭ྔ 181ͷఱવଘࡏ͕ 99.98799 %Ͱ

͋Γɼ্࣮ࣄҰछྨͷ҆ఆಉҐମ͔͠ଘ͠ࡏͳ͍ͱݟͳͤΔ͜ͱʹணͯ͠ɼWͷΘΓʹ TaΛ༻͍

ͨޫ࣮ݧΛͨͬߦɻߴ७ͷ Taബ൘ΛرബͳO2Ψε͔Βੜͨ͠ϓϥζϚͷதʹૠೖ͢Δ͜ͱͰɼ

24Ձ·Ͱͷ TaଟՁΠΦϯΛੜ͠ɼ20 kVͷిҐࠩͰϏʔϜͱͯ͠Ҿ͖ग़ͯ͠ɼՁΛબผͨ͠ΠΦ

ϯϏʔϜΛ༻͍ͨిՙަޫΛͨͬߦɻ10Ձ͔Β 20Ձͷ TaΠΦϯͱO2͓Αͼ N2ඪతͷিಥ࣮ݧ

Λ͍ߦɼిՙҠߦʹ͏ۃࢵ֎ྖҬͷൃޫεϖΫτϧΛଌఆͨ͠ɻTaଟՁΠΦϯ͔ΒͷൃޫΛࢥΘ

ΕΔ ʹͱͷൺֱࢉܭଌ͞ΕɼCowanίʔυʹΑΔ༧උతͳཧ؍ଳ͕ޫൃ͍ͷඇৗʹ෯ͷྻܥ2

Αͬͯɼ4f–5d͓Αͼ 4f–5gભҠʹରԠ͢ΔUTA (Unresolved Transition Array) ଐ͢Δͷ͕ଥͱؼʹ

Ίɼ͍ͨଌ͞Ε͍ͯΔUTAΑΓඇৗʹ෯͕؍ૉΠΦϯͰݩΔ͜ͱ͕Ͱ͖ͨɻୠ͠ɼଞͷॏ͑ߟ

ͦͷཧ༝ͷղ໌ΛਐΊ͍ͯΔɻҰํɼೖࣹ TaΠΦϯͷՁʹґଘͤͣɼඪత͔Βੜͨ͠O͓ࢠݪΑ

ͼNࢠݪͷଟՁΠΦϯ͔ΒͷൃޫͱࢥΘΕΔ؍ଌ͞ΕͨɻଟՁΠΦϯিಥ࣮ݧʹ͓͍ͯඪత͔Βͷൃޫ

Λ؍ଌͨ͠ྫগͳ͘ɼࢠඪత࣮ݧͰͷղͨ͠ࢠݪͷଟՁΠΦϯ͔Βͷൃޫʹ͍ͭͯશ͘ใྫࠂ

͕ͳ͍ɻଟՁΠΦϯʹΑΔࢠղͷ࣮ݧͰղΠΦϯยͷӡಈΤωϧΪʔ (KER, Kinetic Energy

Release) Λଌఆ͢Δख๏͕ҰൠతͰɼൃޫʹؔ͢Δใࠂશ͘ݟͨΒͳ͍ɻͦͷͨΊɼղʹ͏ి
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ΛਐΊ͍ͯ͘༧ఆͰ͋Δɻڀݚʹ౷తܥணͯ͠ɼʹߏػىྭࢠ

(3) தੑࢠ߹ମʹΑΔॏݩૉ߹աఔɿ

ϏοΫόϯҎ߱ʹͨͬ͜ىॏݩૉ߹ߏػͱͯ͠ɼ߃Ͱ͜ىΔ sաఔ (slow-process) ͕ Fe·Ͱͷݩ

ૉʹ͍ͭͯఆઆͱ͞Ε͍ͯΔ͕ɼFeҎ্ͷॏݩૉʹ͍ͭͯɼrաఔ (rapid-process) Ͱ͋Δͱ͑ߟΒ

Ε͍ͯΔ͕ɼͦΕ͕͜ىΔॴͱͯ͠৽രൃͱதੑࢠ߹ମͷೋͭͷઆ͕፰͓ͯ͠߅Γɼࠓͷͱ

͜Ζ֬ఆ͍ͯ͠ͳ͍ɻதੑࢠ߹ମͷ߹ʹॏྗͷ์ग़͕͋ΔͨΊɼLIGO (Laser Interferometer

Gravitational-Wave Observatory) ͷΑ͏ͳॏྗ؍ଌஔʹΑΔ؍ଌޙʹதੑࢠ߹ମྖҬ͔Βͷ

ՄࢹεϖΫτϧΛ؍ଌ͢Δ͜ͱͰɼॏݩૉ߹ߏػΛ໌Β͔ʹͰ͖ΔՄੑ͕ࢦఠ͞Ε͍ͯΔɻ͜ͷε

ϖΫτϧͷཧతͳཧղͷͨΊʹɼൃޫʹد༩͢ΔશͯͷॏݩૉଟՁΠΦϯͷൃޫͱભҠ֬ͷ

σʔλ͕ඞཁͰ͋Δɻ͔͠͠ɼͦͷΑ͏ͳॏݩૉʹର͢Δࢠݪޫֶతσʔλஶ͘͠ෆ͍ͯ͠Δͨ

Ίɼݱঢ়ͷγϛϡϨʔγϣϯͷ৴པੑۃΊ͍ͯͷ͕࣮Ͱ͋Δɻ͜ͷΛղܾ͢ΔͨΊʹɼதੑ

ޫͷཧࢠݪάϧʔϓͱڀݚఱจɾ্ஐେֶɾ౦େֶͷཱࠃΔ͍ͯͬߦΛڀݚ߹ମͷཧతͳࢠ

ɾ࣮ݧΛ͍ͯͬߦΔ֩༥߹ݚɾి௨େɾटେ͕ڞಉڀݚΛ։ͨ࢝͠ɻटେͰ ErΠΦϯʹର͢Δ

ՄྖࢹҬͰͷిՙަޫΛ͍ߦɼ3Ձͷ ErΠΦϯ͕ 454 nmʹඇৗʹ෯ͷޫൃ͍ઢΛͭ࣋͜ͱ

Λݟग़ͨ͠ɻ͜ͷൃޫະಉఆͰ͋Δ͕ɼޙࠓॏݩૉΠΦϯͷՄྖࢹҬʹ͓͚Δ৽ͨͳൃޫઢͷൃݟ

Λݧ࣮ͨ͠ࢦΛܧଓ͢Δ༧ఆͰ͋Δɻ

3) ԹϔϦϜؾମதͷΠΦϯҠಈ

1997ʹ։ൃͨ͠ԹҠಈ࣭ྔੳஔΛ༻͍ͯɼӷମૉ͓ΑͼӷମϔϦϜʹΑͬͯྫྷ٫ͨ͠ϔ

ϦϜؾମதʹ͓͚ΔΠΦϯͷҠಈଌఆΛܧଓ͍ͯ͠ΔɻࠓɼॏΞϯϞχΞਫ (ND3ΛD2Oʹ

(ༀࢼ༹͔ͨ͠ Λ༻͍ͯɼND3ৠ͔ؾΒిࢠিܸʹΑͬͯੜͨ͠ND+
n (n = 1− 4) ʹؔ͢ΔؾମԹ

77 K͓Αͼ 4.3 KͰͷଌఆΛͨͬߦɻࡢ·Ͱʹͨͬߦ NH+
n (n = 1 − 4) ͷ݁Ռͱൺֱ͢Δͱɼಉ

ҐମޮՌʹ͍ͭͯٞ͢Δ͜ͱ͕Ͱ͖ΔɻNH+ͱNH+
3 Ͱ౸ணؒ࣌εϖΫτϧʹ 2ͭͷϐʔΫ͕ݱΕ

+ଌ͞Ε͕ͨɼNH؍ঢ়ଶ͕ىతͳ४҆ఆྭࢠిͯ
2 ͱNH+

4 ͰϐʔΫͷ྾؍ଌ͞Εͳ͔ͬͨɻ͜Ε

ʹରͯ͠ɼND+ͱ ND+
4 ͰಉҐମʹΑΔҧ͍؍ଌ͞Εͳ͔ͬͨͷͷɼND+

3 Ͱ౸ணؒ࣌εϖΫ

τϧʹ྾ݟΒΕͣɼٯʹND+
2 Ͱ 2ͭͷϐʔΫ͕؍ଌ͞ΕͨɻNH+

2 ͷࢠϙςϯγϟϧΤωϧ

Ϊʔ݁ࢉܭՌʹΑΕɼH-N-Hͷม֯ৼಈϞʔυʹ͓͍ͯجఈঢ়ଶ X̃ 3B1ͱྭىঢ়ଶ ã 1A1ͷϙςϯ

γϟϧۂઢ͕֯ 100◦ۙʹ͓͍ͯަ͍ࠩͯ͠Δɻ͜ͷม֯ৼಈϞʔυͷྵৼಈ४Ґ͕ɼྔ࣭ࢉͷ

খ͍͞NH+
2 ͰަࠩΑΓ্ʹ͋ΓɼND+

2 ͰٯʹԼʹ͋Δͱ͢ΔͱɼަࠩΛհͨ͠ঢ়ଶؒͷભҠ

ʹΑͬͯNH+
2 Ͱ४҆ఆྭىঢ়ଶ ã 1A1͕ྭ͠ىɼND+

2 Ͱ͜ͷܦ࿏ʹΑΔྭى͜ىΒͳ͍ͷ

Ͱεϐϯ੍ېͰ͋ΔͨΊʹण໋Ͱ͋Δͱ͑ߟΒΕΔɻ͜ͷԾઆNH+
2 ͱND+

2 ʹ͓͚ΔಉҐମޮՌΛ

આ໌ͯ͘͠ΕΔ͕ɼNH+
3 ͱ ND+

3 +ΒΕͨಉҐମޮՌʹ͍ͭͯɼNHݟʹ
3 ʹ͓͚Δ 2ͭͷϐʔΫͷؼ

ଐͰ͢Βະͩʹ໌֬Ͱͳ͘ݪҼෆ໌Ͱ͋ΔɻOH+
n (n = 1 − 3) ͓Αͼ OD+

n (n = 1 − 3) Ͱిࢠ

ঢ়ଶͷશ͘؍ଌ͞Εͳ͔͕ͬͨɼOΛNʹม͚͑ͨͩͰେ͖ͳҧ͍͕؍ଌ͞Εͨɻͦ͜Ͱ࣍ʹ

CH+
n (n = 1− 4) ʹؔ͢Δಉ༷ͳଌఆΛܭը͍ͯ͠Δɻ·ͨɼOH+ͱOD+ͷҠಈͷిґଘੑʹ

খඇৗʹઙ͘ɼಉҐۃΒΕ͕ͨɼNH+ͱND+ͷݟখ͕͋Γɼͦͷਂ͞ʹେ͖ͳಉҐମґଘੑ͕ۃ

ମґଘੑ໌ྎͰͳ͔ͬͨɻҎ্ͷΑ͏ʹɼখ͞ͳਫૉԽΠΦϯͷҠಈʹҙ֎ͳ΄Ͳͷଟ༷ੑ

ΛਐΊ͍ͯ͘༧ఆͰ͋ΔɻڀݚΒΕ͓ͯΓɼͦͷ౷ҰతͳཧղΛతͱͨ͠ݟ͕
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2. ۀڀݚ

1) จ

Kazunari Takaya, Yuya Hasegawa, Tetuo Koizumi, and Hajime Tanuma: Mobilities of polyatomic

molecular ions in He gas, Int. J. Ion Mobil. Spec. 19, 183 (2016).

Kazunari Takaya, Takahiro Kaneko, Hajime Tanuma, Tatsuhiro Nishide, Hiroaki Sugiyama, Nobuo Nakano,

Hisayuki Nagashima, and Yasuo Seto: Model calculation for ion mobility in air using the MOBCAL

program, Int. J. Ion Mobil. Spec. 19, 227 (2016).

Yuta Ebara, Takeshi Furukawa, Jun Matsumoto, Hajime Tanuma, Toshiyuki Azuma, Haruo Shiro-

maru, and Klavs Hansen: Detection of recurrent fluorescence photons, Phys. Rev. Lett. 117, 133004

(2016).

2) ࠂձٞใࡍࠃ

3) ֶձߨԋ

˔ ຊཧֶձ 2016ळقେձɹ 2016 9݄ 13ʙ16ʢۚେֶɾ֯ؒΩϟϯύεʣ

Տࢠɼ٢ాᣈੜɼࢁ܀Έ͖͞ɼݹɼদຊ३ɼ౦ढ़ߦɼాপഹ, Klavs Hansenɼؙय़ɿC−
6 

෦ΤωϧΪʔͷࣹྫྷ٫ʹΑΔؒ࣌มԽ II

ླཽଠɼՏࢠɼ҆౻ྯ൏ɼݹɼদຊ३ɼ౦ढ़ߦɼాপഹɼKlavs Hansenɼؙय़ɿཱݽ

Լʹ͓͚Δڥ C−
4 ͷৼಈࣹྫྷ٫աఔ

˔ িಥֶձୈࢠݪ 41ճձɹ 2016 12݄ 10ʙ11ʢࢁେֶɾޒΩϟϯύεʣ

ౡా݈ਓɼপؘथɼٛಧɼѨٱɼLing Liuɼాপഹɿిՙަিಥʹ͓͚Δྭىঢ়ଶ༗

ͷൃؒ࣌లγϛϡϨʔγϣϯ

ླཽଠɼՏࢠɼ҆౻ྯ൏ɼݹɼদຊ३ɼ౦ढ़ߦɼాপഹɼKlavs Hansenɼؙय़ɿཱݽ

Լʹ͓͚Δڥ Cʵ4 ͷৼಈྭىʹΑΔࣹྫྷ٫աఔ

+ɼాপഹɿԹHeதͷ͓͚ΔNDܒজٶୡ࿕ɼ݈ଡɼᴳਔඒɼೋ࡚ࢁ
n (n=1–3) ͷҠಈଌఆ

༄ϲେሡɼݹɼాপഹɼদຊ३ɼؙय़ɼ౦ढ़ߦɿۃԹྫྷ٫ΠΦϯݯͷΠΦϯޫֶγϛϡϨʔ

γϣϯ

Ѩٱɼాপഹ 1ɼপؗथɼٛಧɼౡా݈ਓɼElaine LongɼGerry O’Sullivanɿλϯλϧଟ

ՁΠΦϯͷిՙަޫ

ٛಧɼౡా݈ਓɼѨٱɼপؘथɼౡ୩࢙ߛɼੴాɼాপഹɿଠཅ෩ిՙަԠղੳ

ͷͨΊͷஅ໘ੵଌఆஔͷ։ൃ

Տࢠɼࢁ܀Έ͖͞ɼݹɼদຊ३ɼాপഹɼ౦ढ़ߦɼHansen Klavsɼؙय़ɿߴԹͳૉΫϥ

ελʔෛΠΦϯ C−
n (n = 3− 12)ͷྫྷ٫աఔ
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ɼKlavsߦ༔ଠɼ٢ాᣈੜɼদຊ३ɼాপഹɼ౦ढ़ݪߐɼݹ Hansenɼؙय़ɿཱݽૉΫϥελʔ

ෛΠΦϯͷޫܬؼ࠶ଌఆ

˔ʮϓϥζϚՊֶʹ͓͚ΔޫܭଌͷߴԽͱࢠݪࢠաఔڀݚͷ৽ల։ʯʮࢠݪࢠσʔλԠ༻ϑΥʔ

ϥϜηϛφʔʯ߹ಉڀݚձɹ 2016 12݄ 20ʙ22ʢ֩༥߹Պֶڀݚॴɼࢢذʣ

পؘथɿଟՁ TaΠΦϯͷిՙަޫ͓ΑͼϨʔβʔੜϓϥζϚޫ

˔ ຊཧֶձ 2017࣍େձɹ 2017 3݄ 17ʙ20ʢେࡕେֶɾ๛தΩϟϯύεʣ

Տࢠɼݹɼদຊ३ɼాপഹɼ౦ढ़ߦɼKlavs Hansenɼؙय़ɿཱݽC−
10ࢠෛΠΦϯͷྫྷ٫

ʹ͓͚Δߏҟੑମͷد༩

༄ϲେሡɼݹɼాপഹɼؙय़ɼদຊ३ɼ౦ढ़ۃߦԹΠΦϯݯͷྫྷ٫෦γϛϡϨʔγϣϯٴ

ͼΠΦϯൃੜ࣮ݧ

ୡ࿕ɼాপഹɼখઘɿ4.3࡚ࢁ୩Ұɼ୩༏ɼߴ KͷHeதʹ͓͚Δ 2-ϒλϊʔϧͷϑϥάϝ

ϯτΠΦϯͷҠಈ

+ମதͷ͓͚ΔNDؾɼాপഹɿԹϔϦϜܒজٶୡ࿕ɼ݈ଡɼᴳਔඒɼೋ࡚ࢁ
n (n=1–3) ͷҠಈ

ٛಧɼপؘथɼౡా݈ਓɼѨٱɼాপ ഹɼElaine LongɼGerry O’SullivanɿଟՁॏΠΦϯ

ͱதੑࢠͷিಥʹ͓͚ΔଟՁϑϥάϝϯτΠΦϯ͔Βͷ EUVൃޫͷ؍ଌ

পؘथɼٛಧɼౡా݈ਓɼѨٱɼాপഹɼElaine LongɼOisin Maguire, Domagoj Kosɼ

John SheilɼGerry O’SullivanɿిՙަޫͱϨʔβʔϓϥζϚޫʹΑΔଟՁTaΠΦϯͷۃࢵ֎

ྖҬʹ͓͚ΔൃޫεϖΫτϧ

,࠸ஐ౻ࠤ ,༤Ұࢢ Ҫ্ࢤ, ࢁѪࢠ, ,ࢠๆѪߴ খౡमҰ, सࢁஐՎࢠ, ాதढ़, ,ຊ༤ࡔ େ༑༞

Ұ, ฏඌઍՂ, ۙਖ਼හ, ాֆཬ, ,ݹ ,জ༸ݟ٢ C.P. Bidinosti, ழོ, ্लथ, দඌ༝լར, 

,ࢤࢁ ٢Ӭঘ, ञݟହ, ѴߞҰɿಈ֩ܕؐؼεϐϯϝʔβʔʹ͓͚Δ࣓ؐؼҹՃํࣜͱप

҆ఆੑ

,տ্ߐ ,ܛଜࠓ ,ࢠๆѪߴ খྛߤ, ౻ా๎ඒ, Ӭେथ, ,ᑍਅࡾ தଜ༞ଠ, ༚Ҫਸࢤ, ,ݹ ্ल

थ, দඌ༝լརɿྲྀಈϔϦϜதʹଧͪࠐ·Εͨऩྔ֩ࢠݪͷඍߏࡉִؒଌఆʹֶޫ͚ͨΫ

ϥΠΦελοτͷ։ൃ

খྛߤ, ,ܛଜࠓ ,տ্ߐ ࡔଠࢤ, ,ࢠๆѪߴ ౻ా๎ඒ, Ӭେथ, ,ᑍਅࡾ தଜ༞ଠ, ༚Ҫਸࢤ, ݹ

, ্लथ, দඌ༝լརɿऩྔ֩ࢠݪͷ֩ߏ͚ͨʹڀݚྲྀಈϔϦϜதࢠݪͷϨʔβʔ༠ܬى

Խߴͷܥग़ݕޫ

,ᑍਅࡾ ,ܛଜࠓ ,ࢠๆѪߴ ౻ా๎ඒ, ,տ্ߐ Ӭେथ, খྛߤ, தଜ༞ଠ, ༚Ҫਸࢤ, ,ݹ ্ल

थ, দඌ༝լརɿऩྔ֩ࢠݪͷ֩ߏ͚ͨʹڀݚྲྀಈϔϦϜதࢠݪͷϨʔβʔ༠ݕޫܬىग़ܥ

ͷߴԽ

ձٞࡍࠃ

˔ The 6th China-Japan-Korea Joint Seminar on Atomic and Molecular Processes in Plasma (AMPP

2016), Chengdu, China, 26–29 July, 2016
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Naoki Numadate, Hirofumi Shimaya, Takuya Ishida, Kunihiro Okada, Nobuyuki Nakamura, and Ha-

jime Tanuma: Observation of forbidden transitions from highly charged ions in a Kingdon trap (oral)

Hajime Tanuma, Naoki Numadate, Yoshiyuki Uchikura, Kento Shimada, Takuto Akutsu, Elaine Long,

and Gerry O’Sullivan: Charge exchange spectroscopy for multiply charged ions of high Z elements

(oral)

˔ 18th International Conference on the Physics of Highly Charged Ions (HCI 2016), Kielce, Poland,

11–16 September, 2016

Naoki Numadate, Hirofumi Shimaya, Takuya Ishida, Kunihiro Okada, Nobuyuki Nakamura, and Ha-

jime Tanuma: Solar wind charge exchange in laboratory - Observation of forbidden x-ray transitions

(poster)

Hajime Tanuma, Naoki Numadate, Yoshiyuki Uchikura, Kento Shimada, Takuto Akutsu, Elaine Long,

and Gerry O’Sullivan: EUV emission spectra in collisions of highly charged tantalum ions with nitrogen

and oxygen molecules (poster)

˔ ISCA Ireland–Japan Collaboration Workshop , Dublin, Ireland, 3–4 November, 2016

Hajime Tanuma: Charge exchange spectroscopy of high Z element ions in the EUV region (invited)

˔ International Symposium on Ion Mobility Spectrometry and Mass Spectrometry, Moscow, Russia,

2016

Hajime Tanuma: Mobility and collision dynamics of atomic and small molecular ions in cooled helium

gas at 4.3 K (invited)

Hajime Tanuma: Model potentials in the MOBCAL calculation for polyatomic ions in atmospheric

air (invited)

˔ IAEA Technical Meeting on Uncertainty Assessment and Benchmark Experiments for Atomic and

Molecular Data for Fusion Applications, Vienna, Austria, 19–21 December, 2016

Hajime Tanuma: Atomic and molecular data provided by multiply charged ion beam collision exper-

iments at low energies (invited)

˔ 18th International Symposium on Small Particles and Inorganic Clusters (ISSPIC XVIII), Jyvskyl,

Finland, 14–19 August, 2016

Naoko Kono, Takeshi Furukawa, Jun Matsumoto, Hajime Tanuma, Toshiyuki Azuma, Klavs Hansen,

Haruo Shiromaru: Radiative cooling processes of vibrationally hot C4- and C6- stored in an electro-

static ion storage ring (poster)

˔ The Workshopʠ From Ultrafast to Ultraslow Dynamics in Molecules and Clustersʡ, Weizmann

Institute of Science, Israel, 23–25 January, 2017

Naoko Kono, Takeshi Furukawa, Jun Matsumoto, Hajime Tanuma, Toshiyuki Azuma, Klavs Hansen,

Haruo Shiromaru: Radiative cooling of carbon cluster anions below the threshold for electronic cooling

(poster)
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Ӊཧ࣮ࣨڀݚݧ

1. ಈͷ֓ཁ׆ڀݚ

ʮͻͱΈʯӴ (ASTRO-H) 2016 2݄ͷଧ্ͪ͛ޙɺ 1ϲ݄Ͱ؍ଌͰ͖ͳ͍ঢ়ଶʹͳ͕ͬͨɺ͜ͷ

ؒʹಘΒΕͨσʔλͷղੳจ࡞ΛਐΊͨɻ·̭ͨઢସػͷܭը্ཱ͕͕ͪΓɺຊάϧʔϓͦ

ͷࢀʹ౼ݕՃͨ͠ɻҰํɺۜՏ࣭ؒ୳ࠪΛ͢ࢦ Super DIOSɺ୳ࠪΛ͢ࢦকདྷͷ̭ઢϛο

γϣϯͷͨΊʹɺTESϚΠΫϩΧϩϦϝʔλMEMSٕज़ʹΑΔ̭ઢԕڸͷ։ൃΛਐΊͨɻ

1) ʮͻͱΈʯʹΑΔ̭ઢ؍ଌڀݚ

ʮͻͱΈʯ࢟ҟৗͱͳΔ·Ͱͷ 1ϲ݄ͷؒʹ 6ͭͷ̭ઢఱମΛ؍ଌͨ͠ɻੈքॳͱͳΔ SXSݕ

ग़ث (ϚΠΫϩΧϩϦϝʔλɺͦͷਅۭஅ༰ثΛਤ 1ʹࣔ͢) ɺྫྷܥ٫ؚΊͯ͜ͷؒॱௐʹಈ͠࡞ɺ

ಓ্ͰΤωϧΪʔղي 4.9 eV (FWHM at 5.9 keV)Λୡͨ͠ɻ͜ΕैདྷͷCCDݕग़ثΛ 25ഒ

΄Ͳ্ճΔղͰ͋Γɺ̭ઢఱମʹ͓͚Δ͞·͟·ͳաఔͰൃੜ͢ΔًઢٵऩઢΛ͍ߴਫ਼Ͱ

ଌ͢Δ͜ͱ͕Ͱ͖Δɻ·ͨઢεϖΫτϧʹؔ༩͢ΔΨεͷӡಈΛɺ؍ 10 km s−1ͱ͍͏ਫ਼Ͱυοϓ

ϥʔޫ͢Δ͜ͱ͕Ͱ͖ɺΨεμΠφϛΫεΛ௨ͯ͡ӉͷߴΤωϧΪʔաఔΛ໌Β͔ʹ͢Δͱ͍͏ɺ

̭ઢఱจֶͷ৽͍͠खஈΛՄʹ͢Δͱ͍͏ҙຯΛͭ࣋ɻʮͻͱΈʯಛʹϖϧηεۜ࠲ՏஂΛ 300

ksecҎ্؍ଌ͠ɺۜՏஂͷߴԹϓϥζϚʹ͍ͭͯ৽ͨͳ੍ݶΛ༩͑ͨɻ

ୈҰͷՌ͕ۜՏஂத৺෦ʹ͓͚Δཚྲྀͷ੍ݶͰ͋Δɻਤ 2ʹࣔ͢Α͏ʹɺమͷ He-likeΠΦϯͷ K

ًઢΛɺڞ໐ઢɺ੍ېઢɺinter-combinationઢͳͲʹ͢Δ͜ͱ͕Ͱ͖ͨɻً֤ઢ SXSͷΤωϧ

ΪʔղΑΓ໌Β͔ʹ͍͕ͯͯͬɺͦͷ෯ ઢ෯ͷΨγΞϯͷࢹ) 1σɺࠩޡ 90%৴པ)

 164± 10 km s−1ͱͳͬͨɻཚྲྀͷѹྗߴԹΨεͷྗֶతѹྗͷ 4%ʹ͗͢ͳ͍ɻϖϧηεۜ࠲

Տஂͷத৺ʹ׆ಈۜՏNGC ԹΨεΛԡ͠ͷ͚͍ͯΔ͜ͱ͕Θ͔͍ͬͯߴϩʔϒ͕ిͨͬ࡞1275͕

Δͷ͕ͩɺຊ݁Ռɺ׆ಈۜՏͷग़͢δΣοτͷྗֶతΤωϧΪʔ͕ͦͷ··ཚྲྀΛ௨ͯ͡ΨεͷՃ

ΘΔͱ͍͏୯७ͳඳ૾Ͱͳ͍͜ͱΛࣔ͢ͷͰ͋ΔɻҰํͰɺΨε੩ਫѹฏߧʹ͍ۙ͜ͱ͕֬

ೝ͞Εɺैདྷਪఆ͞Ε͍ͯͨۜՏஂͷμʔΫϚλʔͷ࣭ྔʹେ͖ͳؒҧ͍͕ͳͦ͞͏Ͱ͋Δ͜ͱࣔ

͞Εͨɻຊ݁Ռɺ2016 7݄ʹNatureࢽʹൃද͞ΕɺʮͻͱΈʯʹࢀՃͨ͠ଟ͘ͷؔػͰൃऀهද

ΘΕͨɻߦ

ୈೋͷՌ͕ 3.5 keVۙͷًઢߏͷ੍ݶͰ͋Δɻϖϧηεۜ࠲ՏஂΛ͡Ίͱͯ͠ɺओʹXMM-

NewtonӴʹΑͬͯಘΒΕͨۜՏɾۜՏஂͷΤωϧΪʔεϖΫτϧதʹɺ3.5 keVۙʹऑً͍ઢߏ

Ҽͱͯ͠εςϥΠϧχϡʔτϦϊͷ่յʹ͏ًઢ͕ҰͭͷՄݪΕ͍ͯͨɻͦͷ͞ࠂΔ͜ͱ͕ใ͕

ੑͱͯٞ͠͞Ε͍ͯͨɻϖϧηεۜ࠲Տஂಛʹ͍ڧ 3.5 keVًઢ͕ใ͞ࠂΕ͍ͯͨͨΊɺʮͻͱ

ΈʯSXSʹΑΔ؍ଌ͔Βͷ੍ݶॏཁͰ͋ΔɻSXSͷ؍ଌ݁Ռ 3.5 keVʹ໌֬ͳًઢߏ͑ݟͳ͍

ͱ͍͏ͷͰ͋ΓɺXMM-Newtonͷ݁ՌΛ 3σͷ৴པͰ٫͢غΔͷͰ͋Δɻͨͩ͠ɺଞͷଟ͘ͷۜ

ՏஂΛॏͶ߹Θͤͨσʔλʹରͯ͠ใ͞ࠂΕ͍ͯΔ 3.5 keVًઢڧɺ͞Βʹ 1/30ͱ͍͏ऑ͍ͷ

ͳͷͰɺ͜ΕΛ൱ఆ͢Δ·Ͱͷ݁Ռʹ͍ͯͬࢸͳ͍ɻຊ݁Ռ 2017 3݄ʹ Astrophysical Journal

Lettersʹใ͞ࠂΕͨɻ

ʮͻͱΈʯͷ؍ଌ݁Ռɺ׆ಈۜՏNGC 1275ɺ৽֚N132D, G21.5-0.9, ΧχӢͳͲʹ͍ͭ

ͯಘΒΕ͓ͯΓɺޙࠓ 10ฤͷจΛग़ͤΔͱࠐݟ·Ε͍ͯΔɻσʔλ 2017 10݄ 1ʹެ։͞Ε

Δ༧ఆͰ͋Δ͕ɺʮͻͱΈʯνʔϜͱͯͦ͠ΕҎલʹଟ͘ͷจΛ্͛ΔͨΊʹɺจ͝ͱʹνʔϜΛ

ΜͰղੳࣥචΛଓ͚͍ͯΔɻटେάϧʔϓ (େڮ) ϓϩδΣΫταΠΤϯςΟετͱͯ͠αΠΤ

ϯεձٞ (2016 5݄ɺ2017 2݄)Λओ͠࠵ɺจ࡞͚ͨͱΓ·ͱΊۀ࡞Λ͍ͯͬߦΔɻ
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·ͨɺيಓ্σʔλΛ༻͍ͨ SXS͓Αͼ̭ઢԕڸ SXTͷΩϟϦϒϨʔγϣϯʹྗΛ͍ͩɻϖ

ϧηεۜ࠲Տஂɺ؍ଌதʹ SXSͷԹ͕ฏߧʹୡ͢Δ్தͰ͋ͬͨ΄͔ɺήʔτόϧϒ͕։͍͓ͯ

Βͣ 300µmްͷϕϦϦϜ૭Λ௨ͨ͠؍ଌͰ͋ͬͨͨΊɺ35ϐΫηϧͷΤωϧΪʔεέʔϧͱɺΤ

ωϧΪʔશମʹΘͨͬͯͷ༗ޮ໘ੵΛܾΊɺਖ਼֬ͳԠؔΛ֬ఆͤ͞ΔͨΊʹଟ͘ͷۀ࡞Λͨͬߦɻ

2) ̭ઢସػݕ͚ͨ౼

ʮͻͱΈʯ͕ૣظʹ̭ઢ؍ଌΛஅ೦͢Δʹͨͬࢸͱ͍͏ঢ়گΛड͚ͯɺJAXAͱNASAΛத৺ʹ SXS

ͷαΠΤϯεΛૣظʹ෮ͤ͞׆ΔͨΊͷ৽ͨͳӴ (XARM: X-ray Astronomy Recovery Mission)͕

ΕఏҊ͞ΕͨɻXARMͱͯ͠ϚΠΫϩΧϩϦϝʔλ͞౼ݕ SXS (ͦͷޙResolveͱ໊শมߋ) ͓Αͼ

CCDݕग़ث SXIͷ 2ͭΛத৺ͱ͠ɺ̭ߗઢݕग़ثͱೈΨϯϚઢݕग़ث͠ࡌͳ͍ํͱͳ͍ͬͯΔɻ

टେάϧʔϓResolveͷٕज़తͳݕ౼Λத৺ͱͳͬͯਐΊɺ2017ͷϛογϣϯ։͚࢝ͨϨ

Ϗϡʔͷ४උΛͨͬߦɻXARMͷثػࡌʮͻͱΈʯ͔Β࠷খݶͷมߋͱ͠ɺӴܭըΛਐΊΔମ੍

ϓϩδΣΫτϚωʔδϟʔͱ PIͱΛผʹ͢ΔͳͲɺ͜Ε·ͰͱҧͬͨܗͰݕ౼ΛਐΊ͍ͯΔɻ

3) ଠཅܥXઢͷ؍ଌతڀݚ

ଠཅܥզʑʹ࠷͍ۙఱମͰ͋Γɺ୳ࠪӴͷʮͦͷʯ؍ଌͱ XઢఱจӴΛ߹ΘͤΔ͜ͱͰɺ

Ӊʹීวతͳཧૉաఔͷൃݟظ͕ڀݚͰ͖ΔྖҬͰ͋ΔɻຊࣨڀݚͰɺຊͷʮ͘͢͟ʯӴ

Λ༻͍ͨଠཅ͔ܥΒͷXઢڀݚΛݗҾ͖ͯͨ͠ɻ

զʑʮ͘͢͟ʯͷશσʔληοτ (2007-2015ɺ ؾେߴͷٿɺ͍ߦ౷ղੳΛܥͷ(ݸ3100

Ͱ͋Δ֎ݍͱଠཅ෩ͷিಥʹ͏ిՙަԠXઢʹΑΔൃޫΠϕϯτͷॳΊͯͷܥ౷୳ࠪΛ͍ߦɺ

90ΠϕϯτΛൃͨ͠ݟɻٿपճͷXઢఱจӴͷશ؍ଌͷલࣹ์ܠͱͳΔͨΊॏཁͰ͋Δ্ɺرബͳ

·ґଘੑʹண͠ɺจͱͯ͠ઢํࢹ༩ͱɺدXઢ์ࣹͷܠɺഎࡏݱΛ୳ΔϓϩʔϒͱͳΔɻݍ֎

ͱΊ͍ͯΔ࠷தͰ͋Δɻͦͷଞʹɺʮ͘͢͟ʯΛ༻͍ͨ์ࣹઢଳ͔Βͷ͕ͨͬ Xઢ์ࣹͷڀݚ

ਐΊͨɻ

Ұ࿈ͷڀݚՌΛݩʹɺকདྷӴܭըओಋ͓ͯ͠ΓɺٿपลͷXઢΛ༻͍ͨݍؾ࣓ٿXઢՄࢹ

Խܭը GEO-X ͷݕ౼ΛਐΊ͍ͯΔɻখܕӴΛ݄ۙʹೖ͠ɺ࣓ݍؾ֎͔ΒੈքͰॳΊͯٿप

ลXઢͷ૾ࡱΛ͢ࢦɻࠓɺJAXA ӉݚʹϦαʔνάϧʔϓΛऀڀݚͱڞʹ݁͠ɺӴ

ͷݕૅج౼ΛਐΊ͍ͯΔɻ

4) TESΧϩϦϝʔλͷ։ൃ

JAXAӉݚ࢈૯ݚͱͷڞಉͰ  100ૉ͔ࢠΒͳΔΞϨΠܕ TES (Transition Edge Sensor)Χϩ

Ϧϝʔλͷ։ൃΛਐΊ͍ͯΔɻੵઢͱ͍͏ಠࣗͷํ๏Ͱɺ1 cm ʹͷத࢛֯ 400ૉࢠΛஔͰ͖Δ

Α͏ Siج൘ͷް͞ํ 2ͷઢΛ࡞ΓࠐΜͰ͍ΔɻಋసҠಛੑͷྑ͠ѱ͕͠ɺද໘ૈ͞ʹؔ

͍ͯ͠Δ͜ͱ͔Βɺ1 nm΄Ͳͷਫ਼Ͱද໘ΛεϜʔζʹอͭΑ͏ͳૉࢠ࡞Λ͍ߦɺసҠʹ͍ͭͯ

ͷ࣭ྔΛਫ਼Αܾ͘ΊΔͨΊʹɺTESΧϩϦϝʔλࢠɺKதؒͯ͠ߦ௨͕͠ಘΒΕͨɻ͜Εͱฒݟ΅΄

ͰKதؒࢠݪࢠͷಛੑ̭ઢͷΤωϧΪʔΛਖ਼֬ʹٻΊΔ࣮ݧΛɺཧݚɺNISTͳͲͱڞಉͰਐΊ͍ͯΔɻ

NISTͷஅফ࣓ྫྷౚػͱTESΧϩϦϝʔλΛಋೖ͠ɺJ-PARCͰ༧උ࣮ݧΛ͍ߦɺϏʔϜڥԼͰ

 TESͱͯ͠ेΑ͍ΤωϧΪʔղ ( 5 eV)͕ग़Δ͜ͱΛ֬ೝͨ͠ɻ

5) ͷ։ൃڸͷܰྔXઢԕੈ࣍

զʑӉXઢԕڸΛੈ࣍ʹਐΊΔ͘ɺSi ͷ։ൃΛਪਐܥΛ༻͍ͨಠࣗͷޫֶՃࡉ൘ͷඍج

͍ͯ͠ΔɻJAXA Ӊݚɺ࢈૯ݚɺ౦େΒͱڞಉͰ͋Γɺ΄΅ΠϯϋεͰઃܭɾ͢࡞Δɻզʑͷ

ख๏ബ͍ Si ൘ʹेج µmͷ؏௨݀Λ։͚ɺଆนΛࣹڸͱͯ͠ར༻͢Δɻ
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զʑޫֶܥͷ֯ղͷվળʹ͚ͯɺ࡞ͱଌఆͷվળΛͨͬߦɻ࡞Ͱɺඍ݀ࡉΛ։͚Δ

υϥΠΤονϯάͷϓϩηεͷ݅ग़͠ΛਐΊɺ100 µm εέʔϧͰͷද໘ૈ͞ 15 nm rms Λୡͨ͠ɻ

ΞχʔϧʹΑΓฏԽͨ͠ڸʹXઢΛরࣹͨ͠ॴɺPoint Spread Function ͷίΞ 5֯ͱ·ͣ·ͣ

Ͱ͕͋ͬͨɺ20֯ఔʹ Lorentzian ঢ়ʹ͕Δ͕ݟΒΕɺXઢࢄཚͷͨΊͱ͑ߟΒΕΔɻඪ

ͱ͢Δ 15 ඵ֯ʹ͚ͯɺද໘ૈ͞ͷ͞ΒͳΔվળ͕ඞཁͰ͋Δɻ

ͦ͜Ͱଆนͷද໘ૈ͞ͷվળʹ͚ͯɺ10 hr ͷؒ࣌ΞχʔϧΛ͍ߦɺؒ࣌ʹର͢Δද໘ૈ͞ͷվ

ળ͔Β Si ͷ֦ࢄΛਪఆ͠ɺඞཁͳΞχʔϧؒ࣌Λੵݟͬͨॴɺ50-100 hr ͕ඞཁͱ͔ͬͨɻ

ಉ࣌ʹɺఱମ͔ΒͷฏߦXઢΛूޫ݁૾͢ΔͨΊͷߴԹϓϨεมܗͷ݅ग़͍͠ߦɺ৽ͨʹද໘ܗ

ঢ়ͷཧٿ໘͔ΒͷͣΕ͔Βɺڸͷஔਫ਼͢ͳΘͪ֯ղͷد༩Λਪఆ͢Δख๏Λཱ֬͠ɺվ

ળͷॲΛ͚ͨɻ

ຊํࣜܘ 4 inch ͰΘ͔ͣ g ͱܰྔͳͨΊɺখܕӴʹ͏͚ͬͯͭͰ͋Δɻͦ͜Ͱटେ

ؒظಈۜՏத৺֩Λ׆ಉͰɺڞӉͱۭߤ (∼1.5)؍ଌ͠ɺόΠφϦϒϥοΫϗʔϧͷஹީΛͭݟ

͚ΔͨΊͷ ORBIS ɺWolterࠓΔɻ͢ࡌΛڸըɺຊԕܭ IܕԕڸͷৼಈݧࢼΛ͍ߦɺ

ɺ͠ࢦͷଧ্ͪ͛ΛࠒΛ֫ಘ͠Ӵ։ൃதͰ͋Γɺ2020ࢉ͑Δ͜ͱΛ࣮ূͨ͠ɻจՊলͷ༧ʹڥ

JAXA ͷ૬ΓӴͷਃͨͬߦɻ

6) DIOSͷݕ౼

ӉͷόϦΦϯશମͷ͕ະݕग़ͰμʔΫόϦΦϯͱݺΕΔɻͦΕΛࢎૉͷًઢ (OVII, OVIII)

Ͱݕग़͢ΔͨΊʹɺDIOS (Diffuse Intergalactic Oxygen Surveyor)Λ 2022͝Ζͷଧ্ͪ͛Λ͠ࢦ

Εɺͦͷ͞ࢪXARM͕࣮ʹظ࣌ɻ͜ͷ͖ͨͯ͠౼ݕͯ 5–6ޙʹେܭܕըAthena͕༧ఆ͞Ε͍ͯΔ͜

ͱΛ౿·͑ͯɺDIOS 2030͝Ζͷଧ্ͪ͛Λͯ͠ࢦɺ̭ઢԕڸͷ֯ղͱ TESΧϩϦϝʔ

λͷૉࢠΛ૿ͨ͠ڧ Super DIOSͱ͍͏৽ͨͳܭըͱͯ͠ݕ౼͢Δ͜ͱͱͨ͠ɻຊɺ͜Ε·Ͱ

ͷݕ౼ͷମͱͳ͖ͬͯͨ DIOS WGΛҰ୴ऴྃͤ͞Δ͜ͱͱ͠ɺӉݚͷཧֶҕһձऴྃͷใࠂ

Λͨͬߦɻͳ͓ɺDIOS 2017 3݄ʹެද͞Εͨຊֶज़ձٞͷϚελʔϓϥϯʹ࠾͞Ε͓ͯΓɺ

μʔΫόϦΦϯ୳ࠪͷॏཁੑ͕͘ೝࣝ͞Ε͍ͯΔ͜ͱͷݱΕͰ͋Δɻ

ਤ 1: ʮͻͱΈʯͷ SXSݕग़ثΛऩΊͨਅۭஅ
༰ثͰɺ͞ߴ 1.3 mɺ૯ॏྔ 300 kgɺ্෦
͕̭ઢೖࣹ૭ɻӷମϔϦϜͷഉܥؾटେͷ
୲Ͱ͋Γɺيಓ্Ͱਖ਼ৗʹಈͨ͠࡞ɻ
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LETTERRESEARCH

The tightest previous constraint on the velocity dispersion of a cluster  
gas was from the XMM-Newton reflection grating spectrometer,  
giving11,12 an upper limit of 235 km s−1 on the X-ray coolest gas (that is, 
kT < 3 keV, where k is Boltzmann’s constant and T is the temperature) in 
the distant luminous cluster A1835. These measurements are available 
for only a few peaked clusters13; the angular size of Perseus and many 
other bright clusters is too large to derive meaningful velocity results 
from a slitless dispersive spectrometer such as the reflection grating 
spectrometer (the corresponding limit for Perseus13 is 625 km s−1). The 
Hitomi SXS achieves much higher accuracy on diffuse hot gas owing 
to it being non-dispersive.

We measure a slightly higher velocity broadening, 187 ± 13 km s−1, 
in the central region (Fig. 3a) that includes the bubbles and the nucleus. 
This region exhibits a strong power-law component from the AGN, 
which is several times brighter than the measurement14 made in 2001 
with XMM-Newton, consistent with the luminosity increase seen at 
other wavelengths. A fluorescent line from neutral Fe is present in 
the spectrum (Fig. 1), which can be emitted by the AGN or by the 
cold gas present in the cluster core15. The intracluster medium has a 
slightly lower average temperature (3.8 ± 0.1 keV) than the outer region 
(4.1 ± 0.1 keV). By fitting the lines with Gaussians, we measured a ratio 
of fluxes in Fe xxv Heα resonant and forbidden lines of 2.48 ± 0.16, 
which is lower than the expected value in optically thin plasma (for 
kT = 3.8 keV, the current APEC16 and SPEX17 plasma models give ratios 
of 2.8 and 2.9–3.6) and suggests the presence of resonant scattering of 
photons18. On the basis of radiative transfer simulations19 of resonant 
scattering in these lines, such resonance-line suppression is in broad 
agreement with that expected for the measured low line widths, provid-
ing independent indication of the low level of turbulence. Uncertainties 
in the current atomic data, as well as more complex structure along the 
line of sight and across the region, complicate the interpretation of these 
results, which we defer to a future study.

A velocity map (Fig. 3b) was produced from the absolute energies 
of the lines in the Fe xxv Heα complex, using a subset of the data for 
which such a measurement was reliable, given the limited calibration 
(see Methods). We find a gradient in the line-of-sight velocities of about 
150 ± 70 km s−1, from southeast to northwest of the SXS field of view.  
The velocity to the southeast (towards the nucleus) is 48 ± 17  
(statistical) ± 50 (systematic) km s−1 redshifted relative to NGC 1275 
(redshift z = 0.01756) and consistent with results from Suzaku CCD 
(charge-coupled device) data20. Our statistical uncertainty on relative 
velocities is about 30 times better than that of Suzaku, although there 
is a systematic uncertainty on the absolute SXS velocities of about 
50 km s−1 (see Methods).

NGC 1275 hosts a giant (80-kpc wide) molecular nebula seen in 
CO and Hα data with a total cold-gas mass of several 1010M⊙, which 
dominates the total gas mass out to a 15-kpc radius. The velocities of 

all 1-arcmin-resolution bins have broadening of less than 200 km s−1. 
With just a single observation we cannot comment on how this result 
translates to the wider cluster core.
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Figure 1 | Full array spectrum of the core of 
the Perseus cluster obtained by the Hitomi 
observatory. The redshift of the Perseus cluster 
is z = 0.01756. The inset has a logarithmic scale, 
which allows the weaker lines to be better seen. 
The flux S is plotted against photon energy E.
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Figure 2 | Spectra of Fe xxv Heα, Fe xxvi Lyα and Fe xxv Heβ from  
the outer region. a–c, Gaussians (red curves) were fitted to lines with  
energies (marked by short red lines) from laboratory measurements in  
the case of He-like Fe xxv (a, c) and from theory in the case of Fe xxvi  
Lyα (b; see Extended Data Table 1 for details) with the same velocity  
dispersion (σv = 164 km s−1), except for the Fe xxv Heα resonant line,  
which was allowed to have its own width. Instrumental broadening with  
(blue line) and without (black line) thermal broadening are indicated in a.  
The redshift (z = 0.01756) is the cluster value to which the data were 
self-calibrated using the Fe xxv Heα lines. The strongest resonance (‘w’), 
intercombination (‘x’, ‘y’) and forbidden (‘z’) lines are indicated. The  
error bars are 1 s.d.

ਤ 2: ʮͻͱΈʯ͕؍ଌͨ͠ϖϧηεۜ࠲Տஂ͔
ΒͷమًઢͷΤωϧΪʔεϖΫτϧɻڞ໐ઢWʹ
ɺΤωϧΪʔղͷ෯ ɺϓϥζϚͷӡ(ࠇ)
ಈʹΑΔ෯ (੨)͕߹Θͤͯࣔ͞Ε͍ͯΔɻ(Nature
535, 117ʹൃද)
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3) ֶձߨԋ

ֶձࠃ

˔ ݚ૯࢈ IoT ΠϊϕʔγϣϯϚονϯάϑΥʔϥϜ 2016 9݄ 15ʢນுϝοηʣ

:෭༞Ұߐ Ӊͷηϯγϯά - MEMS X ઢԕڸͷ։ൃ (টߨԋ)

˔ Ԡ༻ཧֶձ 2016ळقձ 2016 9݄ 13ʙ16ʢ৽ׁେֶʣ

தଜ Ռɺߐ෭ ༞Ұɺੴ ඒɺপᖒٱ ਖ਼थɺ അɺాࣉ ༏ɺҏࢣ େوɺ౻୩ ຑҥࢠɺా

༔༞ɺେڮ ɺຬా࠸ོ ٱ: γϦίϯυϥΠΤονϯάΛ༻͍ͨ 4 Πϯν X ઢޫֶܥ։ൃͷݱঢ়

˔ ຊఱจֶձ 2016ळقձ 2016 9݄ 14ʙ16ʢѪඤେֶʣ

Toshiki Sato (Tokyo Metropolitan University, ISAS/JAXA, Rutgers University), John P. Hughes

(Rutgers University): Direct Ejecta Velocity Measurements of Tycho’s Supernova Remnant

தఉ, ,لण౻ࠤ ٠ಓ, ౢᠳ (टେֶ౦ژ), ൧௩྄, લాྑ, ੴాላ (ISAS), Ԭౡਸ,  ӳ೭,

ྛଟՂ༝ (GSFC), ଞ the ASTRO-H SXT team: ʮͻͱΈ (ASTRO-H)ʯࡌೈ X ઢԕڸʹ༻͍Δ

ࣹڸͷࣹଌఆ

ੴ࡚ۍঘ,ాࢁਅ,ా༟ඒ (टେ),ా৴,ޭాࣉ,Ճ౻༏Ֆ ࢤࢁখ,߂ڡ௰ຊ,ٱຬా,(େۄ࡛)

༐ (ISAS/JAXA),ᖒాਅཧ (੨ֶࢁӃେ), Kevin R. Boyce, Meng P. Chiao, Tomomi Watanabe, Megan

Eckart, Maurice Leutenegger, F. Scott Porter, Caroline Kilbourne, Richard L. Kelley (NASA/GSFC),

ʮͻͱΈʯSXS νʔϜ: ʮͻͱΈ (ASTRO-H)ʯࡌ SXS ͷܗॲཧஔͷيಓ্ੑ

˔ γϯϙδϜݍిݍؾ࣓ 2016 10݄ 20ʢJAXA Ӊݚʣ

:෭༞Ұߐ GEO-X : GEOspace X-ray imager (টߨԋ)

˔ ϫʔΫγϣοϓ͚ͨʹӉ࿈ϩʔυϚοϓվగߴ 2016 12݄ 27 (टେֶ౦ژ)
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େ࠸ོڮɺDIOSϫʔΩϯάάϧʔϓ: Future DIOS

˔ ϒϥοΫϗʔϧ߱ணྲྀϛχϫʔΫγϣοϓ 2017 3݄ 8 (ઍ༿େֶ)

:ਅాࢁ Astro-H/HitomiӴͷঢ়گใࠂͱͦͷޙ

˔ ຊఱจֶձ 2016य़قձ 2017 3݄ 15ʙ18ʢभେֶʣ

େ࠸ོڮ (टେ): ಛผηογϣϯ : XઢఱจӴܭըͷ֓ཁ –ʮͻͱΈʯͱʮXઢఱจӴସػʯ:

ʮͻͱΈӴॳ؍ظଌͷՌʹ͍ͭͯʯ

,ਅాࢁ ੴ࡚ ,ঘۍ Ұށ༔ਓ, ,੩ݫؙࠇ ླᠳଠ, ᖒҰ, ૣ྄େ (टେཧ), D.A. Bennett,

W.B. Doriese, J.W. Fowler, D.R. Schmidt, D.S. Swetz, J.N. Ullom (NIST), Ԭా৴ೋ, ຊڮ (ཧݚ),

ాതจ (౦େ), ཽलߦ (ϧϯυେ), HEATES νʔϜ: ಋ TES ΧϩϦϝʔλΛ༻͍ͨ K தؒ

ࢠݪࢠ X ઢͷਫ਼ີޫϓϩδΣΫτ (3-1)

ૣ྄େ, ,ਅాࢁ ੴ࡚ ,ঘۍ Ұށ༔ਓ, ,੩ݫؙࠇ ླᠳଠ, ᖒҰ (टେཧ), D.A. Bennett,

W.B. Doriese, J.W. Fowler, D.R. Schmidt, D.S. Swetz, J.N. Ullom (NIST), Ԭా৴ೋ, ຊڮ (ཧݚ),

ాതจ (౦େ), ཽलߦ (ϧϯυେ), HEATES νʔϜ: ಋ TES ΧϩϦϝʔλΛ༻͍ͨ K தؒ

ࢠݪࢠ X ઢͷਫ਼ີޫϓϩδΣΫτ (3-2)

খޗ݈ࡔ, ,੩ݫؙࠇ ླᠳଠ, ᖒҰ, ,ཅฏాࢁ ૣ྄େ, େ࠸ོڮ, ੴ࡚ۍঘ, ,෭༞Ұߐ ాࢁ ਅ

 (टେ), ຬాٱ (Ӊݚ), ߴກ, ӬलҰ, ҏࡔඒઍ :(ݚ૯࢈) কདྷӴʹੵ͚ͨઢ

TES ܕ X ઢϚΠΫϩΧϩϦϝʔλͷ։ൃ

ౢᠳ, ,لण౻ࠤ தఉ, ઙҪཾଠ (टେֶ౦ژ), ੴాላ, લాྑ, ൧௩྄, ্ాपଠ࿕ (ISAS), Ԭ

ౡਸ, ӳ೭, ྛଟՂ༝ (GSFC), ా༟೭ɺాத໌ ɺதౢେɺҪ্ᠳଠ(େژ) (େࡕେ)ɺߒ ೋ

ɺ৴ਖ਼ॱ(େ࡚ٶ) (ಸྑڭҭେ): ͻͱΈ (ASTRO-H) ࡌೈXઢԕڸͷ Crab ಓ্ͰيଌʹΑΔ؍

ͷੑධՁ

தఉ, ,لण౻ࠤ ౢᠳ, ઙҪཾଠ (टେֶ౦ژ), ੴాላ, લాྑ, ൧௩྄, ্ాपଠ࿕ (ISAS), 

ా༟೭, ాத໌ ,(େֶژ) தౢେ, Ҫ্ᠳଠ (େࡕେֶ), ߒೋ ,(େֶ࡚ٶ) ৴ਖ਼ॱ (ಸྑڭҭେ

ֶ), Ԭౡਸ, ӳ೭, ྛଟՂ༝ (GSFC):ʮͻͱΈ (ASTRO-H)ʯࡌೈXઢԕڸ (SXT)ͷيಓ্Ͱͷ

༗ޮ໘ੵͷධՁ

ҏࢣେو (टେ), ੴٱඒ (ISAS), ,෭༞Ұߐ େ࠸ོڮ (टେ): ʮ͘͢͟ʯӴʹΑΔٿपล͔

Βͷଠཅ෩ిՙަ X ઢΠϕϯτͷܥ౷୳ࠪ

لण౻ࠤ (टେɺӉݚ)ɺউా (தԝେ)ɺഅ࠼ (౦ژେ)ɺੴాላɺલాྑ (Ӊݚ): ΧγΦϖ

Ξ A ͷߦٯিܸͷݻ༗ӡಈͱεϖΫτϧมಈͷௐࠪ

˔ ຊཧֶձ 2017य़قେձ 2014 3݄ 17ʙ20ʢେࡕେֶʣ

ᖒҰ, େ࠸ོڮ, ੴ࡚ۍঘ, ,෭༞Ұߐ ,ਅాࢁ ,੩ݫؙࠇ ླᠳଠ, খޗ݈ࡔ, ૣ྄େ, ཅాࢁ

ฏ, ຬాٱ, ҏࡔඒઍ, ӬलҰ, ߴກ: CMPݚຏΛ༻͍ͨੵઢ TESܕ XઢϚΠΫϩΧϩ

Ϧϝʔλͷ։ൃ

˔ ਂӉ୳ֶࠪγϯϙδϜ 2017 3݄ 28ʢ౦ژେֶʣ
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:෭༞Ұߐ X ઢʹΑΔଠཅܥ୳ࠪͱখܕӴͷ׆༻ (টߨԋ)

ձٞࡍࠃ

˔ Workshop on Perspectives on the Extragalactic Frontier: from Astrophysics to Fundamental Physics

International, Trieste, Italy, May 2 – 6, 2016

M. Axelsson: Fermi observations of Gamma-ray Bursts

˔ Xmm-Newton: The Next Decade, Madrid, Spain, May 9 – 11, 2016

T. Ohashi: Report of Hitomi (ASTRO-H) (Invited)

˔ SPIE : Space Telescopes and Instrumentation 2016: Ultraviolet to Gamma Ray, Edinburgh, UK,

May 9 – 11, 2016

M. Tsujimoto, Y. Ezoe, Y. Ishisaki, T. Ohashi, S. Yamada, et al.: In-orbit operation of the ASTRO-H

SXS

R. Kelley, Y. Ezoe, Y. Ishisaki, T. Ohashi, S. Yamada, et al.: The Astro-H high resolution soft x-ray

spectrometer
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system for the soft x-ray spectrometer onboard ASTRO-H
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R. Fujimoto, Y. Ezoe, Y. Ishisaki, S. Yamada, T. Ohashi, et al.: Performance of the helium dewar
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astronomy satellite
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ࣨڀݚੑࢠి

1. ಈͷ֓ཁ׆ڀݚ

݁থதͷిࢠʮిՙɼيಓͱεϐϯʢ͋Δ͍ଟࢠۃʣʯͷ෦ࣗ༝Λͭ࣋ɽ͜ΕΒͷͷ͔ͭز

ɼ݁থͷڥʹґଘͯ͠ੑ׆Խ͠ɼଟ࠼ͳిࢠੑΛੜΈग़͢ɽ݁থߏͷಛΛөͯ͠ిूࢠ

ஂͷੑ࣭͕͕ΒΓͱมΘΓɼಋɾ࣓ؾடংɾۚଐઈԑମసҠͳͲɼଟ࠼ͳੑ͕ൃ͢ݱΔ͜ͱʹզʑ

ڵຯΛ͍ͯͬ࣋Δɽಛʹɼ࣓ੑΠΦϯͷͭ࣋ଟࢠۃɼඇैདྷܕͷಋྔྟࢠքతڍಈͳͲͷݱ

ΛͨΒ͢ڧ૬ؔޮՌʢྔֶྗࢠతଟମޮՌʣɼτϩϙδΧϧిࢠঢ়ଶɼ݁থߏͷ܈తಛʹண

͠ͳ͕Βɼ७ྑ୯݁থͷҭͱ֤छૅجੑଌఆʹΑΓɼ͜Ε·Ͱʹͳ͍৽ݱنͷ୳ࡧͱग़ɼͦͷ

ɼελοϑࠓΔɽ͍ͯͬߦΛڀݚతݧ࣮ͨ͠ࢦղ໌Λߏػ 3໊ɼຊֶज़ৼڵձ֎ࠃਓಛผݚ

һRajveerڀ JhaࢯɼେֶӃੜ 8໊ʢതظޙ࢜ 2໊ [ֶৼಛผڀݚһDC1ͱDC2]ͱത࢜લظ 6໊ʣɼֶ

෦ੜ 5໊ʢཹֶੜ 1໊ʣͷମ੍ͰڀݚΛਐΊͨɽҎԼʹओཁͳՌΛࣔ͢ɽ

1) τϙϩδΧϧ࣭ʮϫΠϧۚଐʯWTe2ͷੈքߴ࠷Ϩϕϧͷߴ७୯݁থͷҭ: 1,500,000 %ʹ
ୡ͢Δڊେ࣓ؾޮ߅Ռ

࣭தΛ͔࣭͋ͨྔθϩͷঢ়ଶͰߴҠಈ͢ΔిࢠɼDirac fermionͱݺΕɼάϥϑΣϯͷΑ͏

ͳۃΊͯബ͍ Λࢠిͭ࣋Δ͜ͱ͕ΒΕ͍ͯΔɽ͜ͷ༷ͳಛҟͳੑ࣭Λ͢ࡏͷੈքʹଘݩ࣍2 ۭݩ࣍3

ؒͰݟग़ͦ͏ͱɼ࣭୳ࡏݱ͕ࡧΜʹߦΘΕ͍ͯΔɽWeyl fermionʢޫͰҠಈ͢Δཻࢠͱͯ͠ 1929

ʹυΠπͷཧཧֶऀHermann WeylʹΑΓཧతʹఏএ͞Εͨ֓೦ɽ࣮ଘ͢Δૉཻࢠͱͯ͠؍ଌ

͞Ε͍ͯͳ͍ʣɼͦͷҰͭͷީิͰ͋Δɽۙ࠷ɼۚଐͰ͋ΔભҠۚଐμΠΧϧίήφΠυWTe2

ͷ࣭ʹWeyl fermion͕ଘ͍ͯ͠ࡏΔՄੑ͕ࢦఠ͞ΕΛूΊ͍ͯΔɽWeyl fermionʹҐ૬

Կֶతز (τϙϩδΧϧ)ͳੑ࣭͕͋ΓɼΧΠϥϦςΟ(ిࢠͷӡಈྔϕΫτϧͱεϐϯ͕ฏ͔ߦฏߦ

͔Λද͢ࢦඪ)ͷූ߸ͷҟͳΔ 2ͭͷཻ͕ࢠϖΞͰ࣭தʹݱΕΔɽ͜ͷಛ͋Δੑ࣭͕ɼ৽حͳੑ

ΛͨΒ͢͜ͱ͕༧͞Ε͍ͯΔɽ

զʑɼͦͷ༷ͳʮWeylۚଐʯͷީิ࣭Ͱ͋ΔWTe2ͷڀݚΛ։࢝͠ɼཹ߅ൺ͕ 1,300Ҏ্ͱ

ͳΔੈքߴ࠷Ϩϕϧͷߴ७୯݁থͷҭʹޭͨ͠ (ਤ ɽ͜ͷ୯݁থʹ͓͍ͯɼԹ࣓தͰ((ࠨ)1

1,500,000 %ʹୡ͢Δҟৗͳڊେ࣓ؾޮ߅ՌΛ؍ଌͨ͠ɽ͜ͷৼΔ͍ɼຊ࣭ʹిࢠͱਖ਼͕

ಉଘ͠ࡏʢۚଐͷূڌʣɼ྆ऀͷқಈ͕ۃΊͯେ͖͍Λͭ࣋͜ͱΛ͍ࣔͯ͠Δɽਤ 1(ӈ)ʹɼ

ৼಈʢShubnikov-deࢠΕͨྔݱʹͷ࣓ґଘ߅ Haas oscillationʣΛࣔ͢ɽ࣓ͷٯʹରͯ͠ɼपظత

ৼಈ͍ͯ͠Δ͜ͱ͕Θ͔Δɽ͜ͷৼಈͷϑʔϦΤεϖΫτϧʹ͕߅ؾిʹ 4ͭͷϐʔΫߏ͕ݱΕ

ʢৼಈϑΣϧϛ໘ͷۃகஅ໘ੵʹൺྫ͢Δʣɼిࢠͱਖ਼ͷϑΣϧϛϙέοτ͕ͦΕͧΕ 2ͭͮͭ͋

Δ͜ͱ͕Θ͔ΔɽಘΒΕͨ७ྑ୯݁থࢼྉΛ༻͍ͯɼࠃ֎ͷଟ໘తͳڞಉڀݚΛ։ͨ࢝͠ɽޙࠓɼػ

͞ΕΔɽظͷେ͖ͳਐల͕ڀݚͨ͠ࢦղ໌Λߏ

2) Ln(O1−xFx)BiS2 (Ln:رྨΠΦϯʣʹ͓͚Δ 4fిੑ࣓ࢠͱಋɼҰ࣠ѹྗޮՌ

CeOBiS2͕ۃԹྖҬʹ͓͍ͯɼCe 4fిىʹࢠҼ͢Δඇैདྷܕͷྔྟࢠքత log T ൺൃࢄΛࣔ͢

͜ͱΛ 2015ʹใͨ͠ࠂɽ͜ͷڀݚΛ͞Βʹൃలͤ͞ɼLn =Pr,Ndʹ͓͚Δ 4fిੑ࣓ࢠͱಋͷৼ

Δ͍Λ७ྑ୯݁থࢼྉΛ༻͍ͯௐͨɽNdܥͰɼൺ͕ԹͰ log T తൃࢄΛࣔͣ͞ɼ͔͋ͨॏ

͓ͯͬ࣋ఈঢ়ଶΛجͰɼPrΠΦϯ͕݁থҰॏ߲ܥͰ͋Δ͔ͷΑ͏ͳৼΔ͍Λࣔ͢ɽPrܥࢠి͍

ΓɼCe,NdݟʹܥΒΕΔΑ͏ͳൺҟৗ͕ԹʹݟΒΕͳ͍ɽͲͷܥʹ͓͍ͯɼ࣓Խݦஶͳҟํੑ

Λ͓ͯͬ࣋Γɼجຊతʹͨ͠ࡏہ 4fి͕݁ࢠথޮՌʹΑΓෳͷ४Ґʹ྾ͨ͠ঢ়ଶʹ͋Δ͜ͱ͕Θ

͔ͬͨɽ͜ΕΒͷ࣓ੑΛ૬ิతʹௐΔͨΊɼµSRଌఆۃԹ࣓ԽଌఆͨͬߦɽBiS2 ಋମܥ
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ਤ 1: ʢࠨʣWeylۚଐWTe2 ͷ࣓த߅ͷԹґଘɽ1,500,000 %ʹୡ͢Δڊେ࣓ؾޮ߅Ռ͕ൃ͍ͯ͠ݱΔɽʢӈʣ࣓
Ͱ͋Δɽڌ࣭Ͱ͋Δ͜ͱͷূߴྉ͕७ྑࢼৼಈɽ୯݁থࢠΕΔγϡϒχίϑʖυɾϋʔεྔݱʹ߅ؾ

ͷ݁থߏͷڵຯ͋Δಛɼ2ຕͷ BiS2 ͕ van der WaalsྗʹΑΓ݁߹͍ͯ͠ΔͰ͋ΔɽBiS2

ʹਨʹҰ࣠ѹྗΛҹՃ͠ɼಋసҠԹ Tc͕ͲͷΑ͏ʹมԽ͢Δ͔ଌఆ͢ΔஔΛ্ཱͪ͛ͨɽ

NdO0.5F0.5BiS2୯݁থࢼྉΛ༻͍ͯ༧උ࣮ݧΛ։࢝͠ɼ0.4 GPaҎԼͷҰ࣠ѹྗྖҬͰɼTcʹݦஶͳ

มԽ͕ݟΒΕͳ͍͜ͱ͕Θ͔ͬͨɽ

3) BiS2ܥಋମͷ୯݁থࢼྉΛ༻͍ͨ์ࣹޫ࣮ݧ

BiS2ܥಋମͷ୯݁থΛҭ͠ɼࣨڀݚͰͦͷૅجੑଌఆΛ͍ͭͭߦɼࠃ֎ͱͷڞಉڀݚ෯

ʹؔΘΔॏཁͳՌΛҎԼʹࣔ͢ɽߏࢠͷిܥΑΓಘͨຊʹݧਐΊ͍ͯΔɽͦͷதͰɼ์ࣹޫ࣮͘

ʢ̍ʣCeO1−xFxBiS2୯݁থͷXઢٵऩޫͱڞ໐ޫిࢠޫͷଌఆʹΑΓɼCe 4fి͕ࢠதؒՁঢ়

ଶʹ͋Γ͍ͭͭͯ͠ࡏہΔ͜ͱͱɼ4fి͕ࢠBi-6pzيಓͱ͍ࠞͯ͠Δ͜ͱ͕໌Β͔ͱͳͬͨɽ·ͨɼ

Eu3F4Bi2S4୯݁থͷXઢٵऩޫͱ֯ղޫిࢠޫ (ARPES)ͷଌఆʹΑΓɼEuΠΦϯ͕தؒՁ

ঢ়ଶʹ͋ΓɼBiS2ʹΩϟϦΞ͕υʔϓ͞Ε͓ͯΓʢBiαΠτͨΓ ʣɼXʹଞͷࢠͷిݸ0.23

BiS2ܥͱಉ༷ͳϑΣϧϛϙέοτ͕ଘ͢ࡏΔ͜ͱ͕໌Β͔ͱͳͬͨɽͳ͓ɼۭؒղ ARPESʹΑΓɼ

ϚΠΫϩϝʔτϧεέʔϧͰ EuՁ͕ۉҰͰ͋Δ͜ͱ͕֬ೝ͞Εͨɽ

ʢ̎ʣߴਫ਼୯݁থߏղੳʹΑΓɼಋମͷ૬ͱͳΔ LaOBiS2 ͷ݁থରশੑ͕ɼtetragonal

P4/nmm ͔Βɼmonoclinic P21m ͱԼ͍ͯ͠Δ͜ͱΛલʹ໌Β͔ʹ͕ͨ͠ɼࠓɼ෦

తʹ Fஔ͞Εͨ LaO1−xFxBiS2ͱڀݚΛ֦ுͨ͠ɽෆ߹֨ࢠࣹΛݟग़͕͠ɼ͜Ε͕ຊܥͷ

Β͔ʹ্͍ͯ͘͠Ͱॏཁͳ໌ޙࠓΛߏࢠҼ͍ͯ͠ΔՄੑ͕͋Γɼిىʹෆ҆ఆੑ͕ͭ࣋ߏࢠి

ՌͰ͋ΔɽલऀਿຊࢯɾߔࣨڀݚʢૣҴాେʣɼSainiࣨڀݚ (ϩʔϚɾϥɾαϐΤϯπΝେ)ͱɼޙ

ऀࠤլࢯࢁɾଜ্ࣨڀݚʢKEKʣͱͷڞಉڀݚͷՌͰ͋Δɽɹ

4) YbOs4Sb12ͷߴ७୯݁থҭͱԹੑ

૬ؔڧ f ΒΕΔԹͷੑҟৗ͑ߟҼ͢ΔͱىʹૉͷՁͷࣗ༝ݩྨرͷཧͰɼۙɼܥࢠి

ʹ͍͕ͭͯू·͍ͬͯΔɽಛʹԽ߹தʹ͓͍ͯෳͷՁঢ়ଶΛͱΓ͏Δ CeͷΈͳΒͣɼSmɼ

Euͦͯ͠YbԽ߹͕ͦΕΒͷڀݚରͱͯ͠ॏతʹௐΒΕ͍ͯΔɽզʑͷڀݚάϧʔϓͰɼయ

εΫοςϧμΠτԽ߹ܕͰ͋Δॆరܥࢠ૬ؔిڧతͳܕ RT4X12 (R:رྨɼT :ભҠۚଐɼX: ϓχ

Ϋτήϯ)Λ͓͖ͯͯ͠ڀݚΓɼಛʹɼ͜ͷՁͷࣗ༝ʹىҼ͢Δͱ͑ߟΒΕΔ Smܥͷॏ͍ిࢠঢ়ଶ

ɼະղ໌ͳԹͷடংมͷڀݚΛ͕͖ͨͯͬߦɼۙ࠷ɼڀݚରΛ͛ɼYbॆరܕεΫοςϧμΠ
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τԽ߹ͷڀݚΛ͢͢Ί͍ͯΔɽҰൠʹ͜ͷॆరܕεΫοςϧμΠτɼॏرྨٴܥͼɼXΛAs, Sb

ͱ͢ΔʹͭΕɼرྨݩૉͷॆర͕ஶ͘͠Լ͢Δɼ͋Δ͍݁থͦͷͷ҆ఆ͠ͳ͍͘ڧ͕

ͳΓɼ߹͕ۃΊͯ͘͠ͳΔɽզʑɼYbOs4Sb12ͷߴ७୯݁থҭΛࢼΈɼͦͷੑଌఆΛͬߦ

ͨɽॏرྨॆరܕεΫοςϧμΠτܥͷ߹ɼҰൠతʹߴѹ߹๏͕༗ޮͱ͞Ε͍ͯΔ͕ɼզʑ

ৗѹԼͰͷ݁থҭࢼΈɼEDXٴͼ୯݁থXઢճં࣮ݧͳͲ͔Βஸೡʹ݁থͷ࣭ΛධՁͨ݁͠Ռɼ

ৗѹԼͰҭͨ͠୯݁থͷ࣭͕ѹతʹ͍͜ߴͱΛ໌Β͔ʹͨ͠ɽͦͷ্ͰɼຊܥͷੑΛௐͨ݁Ռɼ

YbΠΦϯͷՁ͕̎ՁʹۃΊ͍ͯۙঢ়ଶͰ͋Δʹ͔͔ΘΒͣɼిࢠൺ γ ͕ɼ50 mJ/K2· mol

ͱɼYbܥͰใ͕ྫࠂগͳ͍ॏ͍ిܥࢠͰ͋Δ͜ͱ͕໌Β͔ʹͳͬͨɽଳ࣓ͷϐʔΫߏɼిؾ߅

ͷߏݞɼHallʹݱΕΔେ͖ͳԹґଘੑͳͲ͔Βɼॏ͍ిࢠঢ়ଶʹؔΘΔ૬࡞ޓ༻ͷಛతͳΤ

ωϧΪʔεέʔϧ͕ 50 ʙ 70 K ఔͰ͋Δͱ͑ߟΒΕΔ͜ͱ͔ΓɼޙࠓɼۃԹੑؚΊॏ

తʹ͢ڀݚΔඞཁͷ͋Δڵຯਂ͍ܥͰ͋Δ͜ͱΛݟग़ͨ͠ɽ

5) ৽ڧن૬ؔ SmԽ߹ͷ୳ࡧ

Ͱड़ͨΑ͏ʹɼզʑه্ SmԽ߹ʹ͓͍ͯɼՁͷࣗ༝࣓ؾతࣗ༝ෳͷࣗ༝͕བྷ

Μͩɼڧ૬ؔిڀݚ͍ͯͭʹܥࢠΛ͖ͨͯͬߦɽ͜ΕΒڵຯਂ͍ੑΛࣔ͢ܥͷ୳ࡧɼͱԹʹؔ

͢Δঢ়ଶਤԽ߹σʔλϕʔεɼ͞ΒʹݧܦଇΛͱʹ୳ࡧΛ͏ߦͷ͕ҰൠతͰ͋Δ͕ɼզʑͷ

͖͢ΠΦੑݩ࣍ຊͱ͠ɼ͔ͦ͜ΒجΛߏͷ݁থܥຯਂ͍࣭ڵΒΕ͍ͯΔʹطͰɼڀݚ

ϯͷہͭ࣋ॴରশੑʹ͠ɼ܈త͔ߟΒɼ෦܈ʹ͋ͨΔۭؒ܈ʹରԠ͢Δ݁থߏΛ༧ͨ͠

্Ͱɼੵۃతͳ࣭୳ࡧΛࢼΈ͍ͯΔɽͦͷ݁Ռͱͯ͠ɼ৽ن࣭ RPd3Ga8(R:رྨ)Λൃ͠ݟɼੑ

૬ؔڧɼߏɽRPd3Ga8ͷ݁থͨͬߦΛڀݚ f ܈ͱͯ͠ΒΕཱͨํথRCd11ͷۭؒܥࢠి Pm3̄m

ͷ෦܈ʹରԠ͢ΔߏΛͭ࣋ɽRCd11ͰɼہॴରশੑͷҟͳΔ̐ͭͷ CdαΠτΛ͕ͭ࣋ɼͦͷ͏

ͪͷҰͭΛભҠۚଐݩૉͱGaݩૉʹஔ͖͑ɼ݁থߏશମͱͯ͠ରশੑΛԼͤ͞Δ͜ͱͰɼඛ໘

ମথܥͱมԽͤͨ͞ͷ͕ RPd3Ga8ͷߏͱͳΔɽ͜ͷ݁থߏʹ͓͍ͯɼθϩ࣓ԼͰرྨ

ΠΦϯαΠτ̍ͭͷ··Ͱ͋Δͷͷɼཱํথ͔ܥΒඛ໘ମথܥʹͳͬͨ͜ͱͰɼՁͳ ⟨111⟩͕ ̍

ͭͷओ࣠ͱͦΕͱҟͳΔ 3ͭͷ࣠ʹ͔ΕΔ͜ͱͰɼҰ࣠తͳҟํੑ͕ظͰ͖Δɽ·ͣ͜ͷൺΛ

ͷਫ਼ີԽʹ͍͓ͨͬͯΒͣɼ͜Ε·ͰཱߏΕ͍ͯΔͷͷɼ݁থ͞ࠂҰ෦ใʹطԽ߹ɼͭ࣋

ํথܥͱͯ͠ཧղ͞Ε͓ͯΓɼࠓճͷզʑͷ͔ڀݚΒॳΊͯ໌Β͔ʹͳͬͨɽ͞ΒʹɼRݩૉʹ͍ͭͯ

ɼԹ͍͓ͯʹܥΔ͜ͱॳΊ͖ͯ͋Β͔ʹͨ͠ɽੑଌఆ͔ΒɼSm͢ࡏ౷తʹ࣭͕ଘܥ 3 K

ʹ͓͍ͯੑ࣓ڧతసҠΛࣔ͢ͷͷɼͦͷடংԹҎԼʹ͓͍ͯɼൺͷৼΔ͍ʹҟৗͳߏ͕ݱ

ΕΔ͜ͱ͕͖͋Β͔ʹͳͬͨɽՃ͑ͯɼடং૬ʹ͓͍ͯɼ100 mJ/K2·mol Ҏ্ͷॏ͍ిࢠঢ়ଶ͕࣮

ΔՄੑ͕͋Δ͜ͱ͕͔ͬͨɽ͜ͷΑ͏ͳ͍ͯ͠ݱ SmܥԽ߹ʹ͓͚ΔԹடং૬ʹ͓͚Δॏ͍

ɽ͍ߴͰ̎ྫͱͳΔՄੑ͕ܥΔ͕ɼຊ͍ͯ͠ࠂঢ়ଶɼ͜Ε·ͰզʑɼSmPt2Si2ʹ͓͍ͯใࢠి

SmPt2Si2Ͱɼ࣓ؾతϑϥετϨʔγϣϯʹΑΔ෦ແடংঢ়ଶ͕ؔΘΔҟৗͰ͋ΔՄੑΛࢦఠ͠

͍ͯΔ͕ɼSmPd3Ga8ʹ͓͍ͯɼ[111]ʹਨͳΧΰϝ֨ੵ͕ࢠͨ͠ߏΛ͓ͯͬ࣋Γɼຊܥಉ༷

ͷϝΧχζϜ͕հ͍ͯ͠ࡏΔՄੑ͑ߟΒΕɼڵຯਂ͍ܥͰ͋Δ͜ͱΛݟग़ͨ͠ɽ

6) V3AlͷߴԹ૬ʹ͓͚Δిੑ

V3AlͷࣨԹ҆ఆ૬Ͱ͋Δ A15ߏॳΊͯ 20 KΛ͑ΔಋసҠԹΛ࣭ࣔͨ͠܈ͱͯ͠༗໊

Ͱ͋Δ͕ɼຊ࣭ 650ˆҎ্Ͱ͢ྫྷٸΔ͜ͱʹΑΓ D03ٖ Heusler ͕҆ఆ૬ͱͳΓɼTNߏ ∼ 600

Kͷੑ࣓ڧΪϟοϓϨεಋମͱͳΔ͜ͱ͕ΒΕ͍ͯΔɽϑΣϧϛ໘ۙͰಋଳͱՁిࢠଳؒͷ

Ϊϟοϓ͕ফࣦ͍ͯ͠ΔͨΊɼVͱAlͷൺΛগ͠มԽͤ͞Δ͚ͩͰ༗ҙͳྔͷిࢠυʔϓɼϗʔϧ

υʔϓ͕ՄͰ͋Δɽυʔϓ࣭ͨ͠ͰɼϑΣϧϛ໘͕Ϊϟοϓۙʹଘ͢ࡏΔͨΊɼঢ়ଶີͷΤ

ωϧΪʔґଘੑ͕ඇৗʹେ͖͘ͳΓɼେ͖ͳిಛੑΛࣔ͢͜ͱ͕༧͞ΕΔɽ͞Βʹɼੑ࣓ڧ૬Ͱ

93



 upεϐϯͱ downεϐϯ͕ҟͳΔঢ়ଶີͷΤωϧΪʔґଘੑΛࣔͨ͢Ίɼεϐϯภͨ͠ۃόϯυ

ΩϟϦΞʔΛυʔϓ͢Δ͜ͱ͕ՄͳͨΊɼຊ࣭Ͱɼ࣓ͨ͠ۃΛͱΔɽͦͷͨΊɼεϐϯภߏ

ҹՃʹΑΔిಛੑ੍ޚͷՄੑ͕ظ͞Εɼ͞ΒʹεϐϯτϩχΫεͷԠ༻ظͰ͖Δɽαό

ςΟΧϧؒظதʹͨ͠ࡏΟʔϯՊେֶʹ͓͍ͯɼV3−xAl1+x (x = 0, ± 0.01, ± 0.05)ͷଟ݁থࢼ

ྉ࡞ʹޭ͠ɼXઢߏղੳ͔Βશͯͷʹ͓͍ͯߴԹ૬Ͱ͋ΔD03ߏΛܗ͠ɼʹґଘ͠

ਐΊ͍ͯΔɽࡏݱੑଌఆΛૅجɽిಛੑΛؚΊ͍ͨͨͩ͠ݟఆ͕มԽ͍ͯ͠Δ͜ͱΛࢠ֨ͯ

7) SmPt2Cd20ʹ͓͚Δྟࢠྔੑ࣓ڧքݱͷ؍ଌ

୯݁থҭʹޭͨ͠ࡢ SmPt2Cd20 ʹ͓͍ͯɼTC ʹ 0.64 Kʹੑ࣓ڧసҠΛൃͨ͠ݟɽ͞Βʹɼ

C/T ग़ͨ͠ɽ·ͨɼݟసҠԹҎԼͰԹͷԼͱͱʹ૿େ͢ΔҟৗͳৼΔ͍Λࣔ͢͜ͱΛؾ࣓͕

͜ͷܥͷిؾ߅ ρ 2 KҎԼͰ T 0.74ʹൺྫ͢ΔԹґଘੑΛ͓ࣔͯ͠Γɼ͜ΕΒͷԹͰͷੑ

ҟৗ SmPt2Cd20͕ྟੑ࣓ڧքۙʹҐஔ͢ΔԽ߹Ͱ͋ΔՄੑΛ͍ࣔͯ͠Δɽ͜ͷܥͷθϩ࣓

Ͱͷ࣓ؾΤϯτϩϐʔɼTC ͰR ln2ʹୡ͓ͯ͠Βͣɼۙ౻ޮՌ͘͠ TC Ҏ্ͷԹྖҬͰͷ

ڑடংͷӨ͑ߟ͕ڹΒΕΔɽ͜ͷ࣓ؾΤϯτϩϐʔͱ J = 5/2 ͷཱํথͷ݁থΛྀۙͨ͠ߟ౻Ϟ

σϧͱൺֱ͠ɼجఈঢ়ଶ Γ7 ೋॏ߲ɼ݁থ྾ʹΑΔୈҰྭىΤωϧΪʔ∆ 30 KͰ͋Δͱ͍

͏݁ՌΛಘͨɽԹ 2 K-10 Kͷؒͷ࣓ԽͷCurie-Weiss fitting͔Β࣓Խ͕ 0.46µB/Smͱ͍͏ Γ7

ೋॏ߲ͷظʹ͍͕ۙಘΒΕɼҎ্ͷ݁Ռ Γ7 ೋॏ߲͕݁থجఈঢ়ଶͰ͋Δ͜ͱΛ͍ࣔͯ͠Δɽ
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May. 8 – 13, 2016

T. Kubo, R. Miyake, H. Kotegawa, H. Tou, H. Harima, R. Higashinaka, A. Nakama, Y. Aoki, H. Sato,

Y. Ihara, T. Goto, T. SasakiɿSingle Crystal NMR Studies of PrT2Al20 Systems (T = Nb, Ta)
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ࣨڀݚϏʔϜੑࢠཻ

1. ಈͷ֓ཁ׆ڀݚ

Tb2Ti2O7(ਤ 1)ɺ݁থߏ͕زԿֶతϑϥετϨʔγϣϯͱݺΕΔಛघͳੑ࣭Λͨͭ࣋ΊɺԹͰ

εϐϯ͕டংԽ͠ͳ͍ʮεϐϯӷମʯͱݺΕΔେม͍͠ྔࢠঢ়ଶΛ࣭ࣔ͢ͱͯ͠ 1999 ͷൃ

؆୯ͳཧϞσϧʹΑΔͱ࠷ͨ͑ߟͷΈΛ༺࡞ޓͷ૬࢜Ε͖ͯͨɻεϐϯಉ͞ڀݚʹҎདྷɺਫ਼ྗతݟ

͜ͷ࣭ԹͰεϐϯྻ͖͢Ͱ͋Δͱ༧͞ΕΔ͕ɺ࣮ࡍʹͦͷΑ͏ͳྻ؍ଌ͞Ε͍ͯͳ

͍ͨΊɺ͜ΕʹΘΔ༷ʑͳཧϞσϧ͕ఏҊ͞Ε͖ͯͨɻҰํɺ࣮ݧతʹεϐϯӷମͷੑ࣭Λࣔ͢

ྉʹεϐϯྻͷடংͱҟͳΔʮӅΕͨடংʯͱ͍͏͖ಾͷࢼྉ͋Δͷͷɺ͍͔ͭ͘ͷࢼ

டং͕ʑ؍ଌ͞Ε͓ͯΓɺ͜ͷடংঢ়ଶҰମԿͳͷ͔ʁ Tb2Ti2O7 ຊʹεϐϯӷମͳͷ͔ʁͱ

͍͏Λɺֶૅجज़্ͷେ͖ͳڀݚςʔϚͷͻͱͭͱଊ͍͑ͯͯ͠ڀݚΔɻ

զʑɺલʹͨͬߦଟ݁থΛ͔ڀݚͨͬΒɺTb2Ti2O7 ʹΈΒΕΔεϐϯӷମ૬ͱӅΕͨடং

૬ͷ Tb2+xTi2−xO7+y ͱ͍͏Α͏ʹ x  y ͷ͕Θ͔ͣʹҟͳΔޮՌͰཧղͰ͖Δ͜ͱɺͦ

ͯ͠ɺ x ΛΘ͔ͣ 1ˋҎԼͱۃඍগྔมԽͤ͞Δͱεϐϯӷମ͔ΒڑடংΛ༠ൃͰ͖ɺͦΕ͕

ԿͰ͋Δͷ͔ܾఆతʹΘ͔Βͳ͔͕ͬͨݯىɻடংͷͨ͠ࠂΔՄੑΛใ͍͖ͯى૬సҠͱͯ͠ࢠྔ

ͷͷɺΛΑ͘ίϯτϩʔϧͨ͠७ྑͳ୯݁থΛڀݚݧ࣮ͨͬͱ৽͍͠ࢹʹཱͬͨཧ͔ڀݚ

ΒͷΞϓϩʔν͕ Tb2Ti2O7 ͷεϐϯӷମͦͷۙ͘ʹ͋ΒΘΕΔಾͷடংΛཧղ͢Δ্Ͱॏཁͱ͑ߟ

དྷͨɻͯͬߦΛڀݚͯ

ਤ 1: Tb2Ti2O7ͷ݁থߏͱࢠۃ࢛டংߏɻTb2Ti2O7ɺύΠϩΫϩΞ֨ݺࢠΕΔ࢛໘ମ (άϨʔ
ͷϐϥϛου)͕ڞ༗Ͱ 3 ໘ମʹςϧϏϜΠΦϯ͕࢛͢ΔɻܗΛߏతʹ࿈ͳͬͨݩ࣍
ஔ͓ͯ͠Γɺࢵ৭ͷΜͩٿࢠۃ࢛டংޙͷςϧϏϜΠΦϯͷిՙΛද͢ɻύΠϩΫϩΞ֨ࢠ
ɺ[111] ͢Δੵʹޓ໘͕ަࢠ໘ͱΧΰϝ֨ࢠ֨֯ࡾʹํ 2 Δɻ͍ͯͬ࣋తͳಛݩ࣍

ͦͷޙɺڑடংͷੑ࣭Λࣔ͢ Tb2Ti2O7 ͷ७ྑͳ୯݁থΛੈքʹઌ͚ͯۦ߹͢Δ͜ͱʹ͍ͭʹ

ޭ͠ɺͦͷ୯݁থΛ࣓ͯͬதʹ͓͚Δൺ࣓Խͷਫ਼ີͳੑଌఆɺͦͯ͠தੑࢄࢠཚ࣮ݧʹऔΓ

Μͩɻ·ͨɺԹঢ়ଶͷ Tb2Ti2O7 Ͱ TbΠΦϯʹ͢ࡏΔʮిࢠۃ࢛ؾʯͱݺΕΔిيࢠಓͷࣗ༝

͕டং૬εϐϯӷମ૬ͷग़ݱʹॏཁͳׂΛ୲͏͜ͱ͕ཧతʹࢦఠ͞Ε͍ͯͨͷͰɺ࣮݁ݧՌΛཧ

ղ͢ΔͨΊʹిࢠۃ࢛ؾͷد༩ΛऔΓೖΕͨཧϞσϧΛྀͯ͠ߟղੳΛͨͬߦɻͦͷ݁ՌɺTb2Ti2O7

ͷ༷ʑͳ࣮݁ݧՌɺྔࢠεϐϯΞΠεͱ͍͏ྔࢠӷମ૬ʹඇৗʹ͍ۙͱ͜ΖʹҐஔ͢Δࢠۃ࢛டং૬ͷ
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ύϥϝʔλʔͰઆ໌Ͱ͖Δ͜ͱ͕͔ͬͨɻ͜ͷ݁Ռ Tb ΠΦϯͱ Ti ΠΦϯͷ ൺΛ 1ˋҎԼͷۃ

ඍগྔͰมԽͤ͞ΔͱɺTb2Ti2O7 ͕εϐϯӷମͷͷ͔ΒڑடংͷͷʹมΘΔͱ͍͏࣮݁ݧՌ

ͱྑ͘Ұக͢Δɻैͬͯɺ͜Ε·Ͱ໌Β͔ʹ͞Εͯ͜ͳ͔ͬͨ Tb2Ti2O7 ͷಾͷڑடংͷɺ

७ྑͳ୯݁থΛಘ࣮͕ͯݧͰ͖ͨ͜ͱɺͦͯ͠৽͍͠ࢹʹཱͬͯͦͷཧతղऍ͕Ͱ͖ͨ͜ͱʹΑΓɺ

ςϧϏϜΠΦϯ͕ࢠۃ࢛ؾిͭ࣋ͷࣗ༝ͷடংԽͰ͋Δͱ 20 ͷ࣌Λͯܦղ໌͞Εͨͱ͑ݴΔɻ

ʢ H. Takatsu et al. PRL 116, 217201 (2016) and http://www.tmu.ac.jp/news/topics/12819.html ʣ

2. ۀڀݚ

1) จ

H. Takatsu, S. Onoda, S. Kittaka, A. Kasahara, Y. Kono, T. Sakakibara, Y. Kato, B. Fâk, J. Ollivier,

J. W. Lynn, T. Taniguchi, M. Wakita, H. Kadowaki: Composite spin and quadrupole wave in the

ordered phase of Tb2+xTi2−xO7+y, Phys. Rev. Lett. 116, 217201 (2016).

2) ֶձߨԋ

ձٞࡍࠃ

˔ The 8th International Conference on Highly Frustrated Magnetism (HFM 2016), Taipei, Taiwan,

Sept. 7 - 11, 2016

H. Takatsu, T. Taniguchi, S. Kittaka, T. Sakakibara, H. Kadowaki: Thermodynamic properties of

quadrupolar states in the frustrated pyrochlore magnet Tb2Ti2O7.
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φϊੑࣨڀݚ

1. ಈͷ֓ཁ׆ڀݚ

ߏ࣭ɺΧʔϘϯφϊνϡʔϒʢCNTʣɺθΦϥΠτɺϑϥʔϨϯͳͲͷφϊϝʔτϧαΠζͷࢠݪ

Λ༗͢Δ࣭ܥͰɺόϧΫ࣭ͰݟΒΕͳ͍ڵຯਂ͍ੑ࣭͕ݱΕΔ.ຊάϧʔϓͰɺ͜ͷΑ͏ͳ

φϊߏ࣭ܥʹ͓͍ͯɺ৽نੑͷ୳ࡧͱͦͷൃߏػݱʹ͍ͭͯɺݧ࣮ػࢉܭΛؚΉੑ࣮ݧͷछʑ

ͷख๏Λ༻͍͍ͯͯ͠ڀݚΔ.2016ͷओͳڀݚɾڭҭ׆ಈͷ֓ཁҎԼͷͱ͓ΓͰ͋Δ.

1) ୯ΧʔϘϯφϊνϡʔϒͷిੑ

ຊࣨڀݚͰɺߴ७ಋମܕ୯ΧʔϘϯφϊνϡʔϒʢSWCNTʣϑΟϧϜ͕࣮༻ిࡐྉʹඖఢ͢

Δେ͖ͳθʔϕοΫ Sʢൃੜྗిىͱࢼྉ྆ͷԹࠩͷൺʣΛ༗͢Δ͜ͱΛݟग़͍ͯ͠Δʢ౦ژ

ཧՊେֶͱͷڞಉڀݚʣ.͔͠͠ͳ͕ΒɺSͷઈରಋମܕ SWCNTͷཧ༧ଌͷ 10ͷ̍ఔ

ҎԼ͔͠ͳ͘ɺϑΟϧϜͷۚଐత SWCNTͷࠞೖɺ͓Αͼ SWCNTʵ SWCNT߹ͷଘ͕ࡏϑΟϧ

Ϝͷిੑʹ༩͑ΔޮՌͷॏཁੑΛࢦఠͨ͠.͢ͳΘͪۚଐత SWCNTͷΘ͔ͣͳࠞೖʹΑΓಋମ

ܕ SWCNTͷ Sͷઈର͕ݮʹܹٸগ͢Δ͜ͱɺҰํͰ SWCNTʵ SWCNT߹ϑΟϧϜͷ Sͷઈ

ରʹ΄ͱΜͲӨڹΛ༩͑ͳ͍͕,ిؾ߅Λܹٸʹ૿େͤ͞,ϑΟϧϜͷిύϑΥʔϚϯεΛѱ

͘͢Δ͜ͱΛ໌Β͔ʹͨ͠.͜ͷ͜ͱΑΓ,ϑΟϧϜͷ”ߴ࣭Խ”ʹΑΓજࡏతύϫʔϑΝΫλʔ Pʢൃ

ిిྗྔͷ҆ʣΛݱঢ়ͷ 10ഒҎ্,1000µW/(mK2)Ҏ্ͱ͢Δ͜ͱ͕ՄͰ͋Δͱͷ༧ଌΛͨͬߦ.

͜ͷ SWCNTϑΟϧϜͷڊେͳ P ,ۙ͘͝࠷,ۚଐɾಋମࢼ߹ࠞܕྉʹ͍࣮ͭͯࡍʹ֬ೝ͞Εͨ

ʢW. Zhou et al., Small 12, 3407-3414 (2016)ʣ. ຊ,͞ΒʹύϑΥʔϚϯεͷ্ΛΊ͟͠,ߴೱ

ϗʔϧυʔϐϯάͷ࣮ݧతɾཧతڀݚΛͨͬߦ.SWCNTͷ όϯυ͕ଟॏʹॏͳΔҐஔʹϑΣݩ࣍1

ϧϛϨϕϧΛνϡʔχϯά͢Δ͜ͱʹΑΓ,ύϫʔϑΝΫλʔ P Λஶ͘͠վળͰ͖Δ͜ͱΛࣔͨ͠.·

ͨ,SWCNTϑΟϧϜΛॊೈͳిมૉࢠͱͯ͠ར༻͢Δ߹,ബ͍ϑΟϧϜບํʹ༗ޮͳԹࠩΛ

֬อ͢Δٕज़ͷ։ൃ͕ॏཁͰ͋Δ.ຊ,͜ͷΑ͏ͳૉߏࢠΛ͠ڀݚ,ిૉࡐΛϑΟϧϜ໘ʹର

ͯ͠ฏߦʹஔͨ͠ςʔϓঢ়ܗঢ়ͷૉࢠΛఏҊͨ͠ʢຊڷɹଔڀݚۀʣ.

2) ͷਫۭؒݶ੍

ਫ͋ΒΏΔͱ͜Ζʹଘ͢ࡏΔ.֪,ੜମ෦େؾத,Ӊۭؒʹ͑͞ଘ͢ࡏΔ.ਫ͋͘͝Γ

;Ε࣭ͨͰ͋Δ.͔ͦ͠͠ͷੑͷຊ࣭ະͩॆʹ໌Β͔ʹ͞Ε͍ͯΔͱ͍͑ͳ͍.όϧΫͷӷମ

ͷਫʹ 2छྨ͋Δͱ͑ߟΒΕ͍ͯΔ.ີߴਫͱີਫͰ͋Δ.͜ͷ 2छྨͷਫʹؔΘΔୈ 2ྟք

Ծઆ͕ఏҊ͞Ε,4ˆͰີ͕࠷େʹͳΔͳͲͷਫͷҟৗͷݯىʹ͍ͭͯٞ͞Ε͍ͯΔ.͜ͷΑ͏ͳਫ

,ඍࡉͳۭؒ͋Δ͍زԿֶతʹ͘ڧଋറ͞Εͨ݅Լʹ͓͍ͯଘ͠ࡏ,ࣗવքʹ͓͚Δ༷ʑͳݱ

ʹ͓͍ͯࢧతͳׂΛ୲͍ͬͯΔ.·ͨඍۭؒࡉͷਫͷཧղ,ϓϩτϯಋମ৽نບͳͲ

ͷ։ൃʹ͓͍ͯॏཁͰ͋Δ. ຊ,ܘͷଠ͍ SWCNTʹ͓͍ͯ,ࣨԹͰٵண͞Εͨਫ͕ԹͰ֎

෦ʹഉग़͞ΕΔ wet-dryసҠߏػͷڀݚΛ͍ߦ,ͦͷߏػΛ໌Β͔ʹͨ͠.͞ΒʹԹͰഉग़͞Εͳ͍Ͱ

෦ʹ͞Εͨਫ͕ԿΒ͔ͷߏ૬సҠΛ͜͢͜ىͱΛݟग़ͨ͠.

3) φϊߏ࣭ͷిࢠঢ়ଶ͓Αͼ࣓֩ڞؾ໐ʢNMRʣʹΑΔڀݚ

SWCNTͳͲͷిࢠঢ়ଶΛ໌Β͔ʹ͢ΔతͰඍࢹతϓϩʔϒͰ͋ΔNMRʹΑΔڀݚΛͨͬߦ.ਫ਼ॲ

ཧʹΑΓ࣓ੑෆ७Λআͨ͠ڈଠ͍ SWCNTࢼྉͷ 13C-NMRଌఆΛͨͬߦ.εϐϯ֨ࢠ؇ؒ࣌ͷଌఆ

Λ͍ߦ,φϊνϡʔϒ͕ଋ (όϯυϧ)ΛΜͩࡍͷ ঢ়ଶࢠଐಛ༗ͷேӬ-ϥοςΟϯδϟʔతిۚݩ࣍1

ʹͯ͠ݕ౼ͨ͠.ͦͷ݁Ռ,όϯυϧΛΉ͜ͱʹΑͬͯిࢠ૬͕ؔมԽ͠,ಛʹۚଐܕ SWCNTͷ
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ਤ 1: ୯ΧʔϘϯφϊνϡʔϒͷਫͷ૬ਤ.ଠ͍ SWCNTԹͰૄਫతͱͳΓ,ਫ͕ৠൃ͢Δ.

Έ͔ΒͳΔόϯυϧͷ߹ʹిࢠ૬͕ؔݦஶʹ੍͞ΕΔ͜ͱ͕Θ͔ͬͨʢా۔म࢜จʣ. φϊΧʔϘ

ϯܥͷݩ࣍ࡾ൛ͱ͍͑Δݩ࣍ࡾDiracిิީܥࢠ࣭Ͱ͋Δ,PtSn4ͷ୯݁থ߹Λ͍ߦ,φϊΧʔϘϯ

ͱΛ֬ೝͨ͠.·ͨ,͜ͷ࣭͕άϥϑΣϯͱҟͳΔ,Diracͭ࣋͜ΒΕΔେ͖ͳ࣓ੑΛݟʹวతීʹܥ

Line nodeͱݺΕΔಛҟͳిࢠঢ়ଶΛͭՄੑΛNMRଌఆͱୈҰݪཧ͔ࢉܭΒࢦఠͨ͠ʢԬ෦ ଔ

ݚੑࢠి,ڀݚۀ ౦தࢯͱͷڞಉڀݚʣ

4) φϊߏૉͷߏͱ࣓ੑͷڀݚ

άϥϑΝΠτ༷φϊૉ,ඍົͳߏͷҧ͍ʹґଘ͢Δେ͖ͳيಓ࣓ੑΛͭ.ͦ͜Ͱ,ଟछྨͷφ

ϊૉʹ͍ͭͯ,࣓ੑͱߏͷ૬ؔΛͨ͠ڀݚ.φϊૉͷيಓ࣓ੑ͕,ੵߏͷඍົͳҧ͍ʹහײ

Ͱ͋Δ͜ͱ͕֬ೝ͞Εͨʢதଜम࢜จʣ.·ͨ༗ݶαΠζͷφϊάϥϑΣϯͷߏʹ͍ͭͯࢠಈྗֶ

Λࣔࠦ͢Δ݁ՌΛಘͨݱԹʹ͓͍ͯද໘༥ղߴ,͍͓ͯʹαΠζͷଟάϥϑΣϯݶ༗.ͨͬߦΛࢉܭ

ʢਂᖒम࢜จʣ.

5) ৽ࢠݪن͓Αͼࢠݪϔςϩߏͷ݁থͱੑղ໌

σόΠεࢠޫɾిݱͱͯ͠,ಛҟͳੑͷൃߏݩ࣍ೋޱ,ैདྷʹͳ͍ਓߏ࣭ͷϔςϩࢠݪ

Ԡ༻͕ظ͞Ε͍ͯΔ.ΘΕΘΕ,Խֶؾ૬Λར༻͠,ೋེԽϞϦϒσϯೋེԽλϯάεςϯͳͲ

ͷભҠۚଐμΠΧϧίήφΠυ (TMDC)ͷࢠݪΛ߹͠,ͦͷޫɾిࢠੑʹ͍ͭͯڀݚΛਐΊ͍ͯ

Δ.ಛʹ,Խֶؾ૬Λར༻ͯ͠৽͍͠ࢼྉ߹ʹऔΓΈ,༷ʑͳҟछݩૉΛؚΉ TMDC,ηϨϯ

ࢠݪͷ߹ख๏Λཱ͖֬ͯͨ͠.۩ମతʹ,χΦϒΛෆ७ͱؚͯ͠ΉೋེԽλϯάεςϯࢠݪͷܥ

ͷ߹ͱൃޫಛੑͷղ໌ʢࠤʑम࢜จ,AIST,ژେֶͱͷڞಉڀݚʣ,ϞϦϒσϯɾϨχϜ͕ࠞ

,ʣڀݚಉڞจ,ஜେֶ,AISTͱͷ࢜ঢ়ଶͷղ໌ʢमࢠͱి࡞୯ΧϧίήφΠυ߹ۚͷͨ͠ࡏ

ϨχϜΛυʔϓͨ͠୯ೋེԽϞϦϒσϯͷిؾಋಛੑʢ٢ଜଔڀݚۀ,AISTͱͷڞಉڀݚʣ,ೋ

ηϨϯԽλϯάεςϯͷ߹ͱిքޮՌτϥϯδελͷ࡞ʢޱߴଔݹ໊,ڀݚۀେֶͱͷڞಉڀݚʣ

ʹ͍ͭͯਐΊ͖ͯͨ.ޙࠓ,ଟ༷ͳੑ࣭Λͭ࣋TMDCΛෳ߹Խͨ͠ϔςϩߏΛ࡞͠,ޫɾిࢠੑͷ

.σόΠεԠ༻ͱల։͍ͯ͘͠ޚ੍

101



6) ѹྗԼESRʹΑΔ β’-(BEDT-TTF)2ICl2ͷిࢠঢ়ଶ

༗ిػՙҠಈࡨମ β’-(BEDT-TTF)2ICl2ՃѹʹΑͬͯ,ৗѹͰͷઈԑମঢ়ଶ͔Βۚଐঢ়ଶมԽͯ͠

͍͖,8.2 GPaҎ্ͷѹྗԼͰ༗ػಋମͱ͍ͯ͠ߴసҠԹ 14.2 KͰಋసҠΛࣔ͢.ຊڀݚͰ,

ৗѹͷిࢠঢ়ଶ͔ΒѹྗԼͰͷۚଐతঢ়ଶʹมԽ͢Δ༷ࢠΛ,ѹྗԼ ESRΛ༻͍࣓ͯੑͷ໘͔ΒௐΔ

ͨΊʹ,ߴѹԼʢ3ʙ10 GPaʣଌఆ༻ͷΩϡʔϏοΫΞϯϏϧηϧΛར༻ͨ͠ ESRஔ։ൃΛਐΊ͍ͯ

Δ.͜Ε·ͰESRγάφϧͷϕʔεϥΠϯͷେ͖ͳΈ͕େ͖ͳ՝Ͱ͕͋ͬͨ,ࢼྉΛऩΊΔΨεέο

τͷܗঢ়Λ͢Δ͜ͱͰղܾͰ͖ͨ.͜ΕੑݚͷάϧʔϓʹΑΓݟग़͞ΕͨͷͰ,ཱํମঢ়Ψε

έοτͷ֤໘Λ,ΞϯϏϧͷઌʹϑΟοτ͢ΔΑ͏ʹ͋Β͔͡ΊՃ͖͓ͯ͠,ॳظͷՃѹ͕҆ఆͯ͠ߦ

͑ΔΑ͏ʹ͢ΔͷͰ͋Δ.͜ͷͨΊ,෦ͷߴप༻ίΠϧͷΈ͕ආ͚ΒΕ,·ͨ,ΞϯϏϧʹऔΓ

͚ͨ੩࣓ίΠϧͷҐஔ͘ΔΘͣ੩࣓ͷҰ༷ੑ͕อͨΕΔͱ͑ߟΒΕΔ.,͜ΕʹΑͬͯ,ESRඪ४ࢼ

ྉDPPHΛ༻͍ͯ,80 tonʢ 8 GPaʣ·ͰΈ͕ͳ͘,৴߸ͷઢ෯໘ੵͷղੳ͕Ͱ͖Δ৴߸ΛಘΔ͜

ͱ͕Ͱ͖ͨ.·ͨ,ΞϯϏϧͷ࣭ࡐͱͯ͠,ඇ࣓ੑͷδϧίχΞʢZrO2ʣ,ۚଐͷԽΧʔόΠυ (WC)

ͲͪΒ,৴߸ΛΊΔ͜ͱͳ͘༻Ͱ͖Δ͜ͱ͕Θ͔ͬͨ.ʢ࡛ۄେ,࢈૯ݚ,ઍ༿େͱͷڞಉڀݚʣ

7) ͷଞͦ,ڀݚઃʹΑΔࢪ༺ಉརڞ֎ֶ

KEK์ࣹޫࢪઃʹ͓͍ͯڞಉར༻ڀݚΛͨͬߦ.՝໊ (՝൪߸)ɿΧʔϘϯφϊνϡʔϒ͓Αͼ

άϥϑΣϯͷߏڀݚʢ2016G634ʣ

ϔࢠݪੑػ՝໊ʢ՝൪߸ʣɿޫ.ͨͬߦΛݧඍޫ࣮ݦ͍͓ͯʹॴڀݚେֶΤωϧΪʔཧژ

ςϩߏͷ։ൃʢZE28A-15ʣ
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༞հ, ຊڷ, ٬ང

4) ֶձߨԋ

˔ ຊཧֶձɹୈ 72ճ࣍େձ 2017 3݄ 17-20ʢେࡕେֶɹ๛தΩϟϯύεʣ

٬ང, দా೭, தҪ༞հ, ,ଜྒྷଠࢢ ,ؽ౻ࡈ ,ॆߞాٶ ਅఉ๛ɿ୯ΧʔϘϯφϊνϡʔϒʹแ͞

ΕͨਫͷμΠφϛΫεͱ૬సҠڍಈ

ਂᖒӴ, ٬ང, ,ଜྒྷଠࢢ দా೭, தҪ༞հ, ,ॆߞాٶ ,ؽ౻ࡈ ਅఉ๛: ΧʔϘϯφϊνϡʔϒแਫ

ͷ wet-dryసҠɿݹయࢠಈྗֶ๏Λ༻͍ͨڀݚ

࡚७࢘, ଜଂ, ੨থ, ਅఉ๛, ๗ాཅฏ, ༄ɿిքޮՌۙʹΑΔ୯MoS2ബບͷہॴ

ΩϟϦΞೖͱߏ੍ޚ

খྛ༎, ٢ాতೋ, ᓎాཾ࢘, ,ޛౡ݈ߴ ,തوຊࢁ ੪౻ً, খು, ୩ޱঘ, ᬑ࢘ݡ, ਅఉ๛, म,

ॏल࣮, ܗΊϙςϯγϟϧͷࠐด͡ݩ࣍ʹ͓͚ΔҰߏɿWS2/MoS2ϔςϩॆߞాٶ

ᴡ౻ً, খྛ༎, ᬑ࢘ݡ, ୩ޱঘ, ਅఉ๛, ʹ͓͚ΔؒྭߏϔςϩܕɿWS2/MoS2ੵॆߞాٶ

ࢠى

,ޛʑকࠤ খྛ༎, ཱུቑ, ୩༐հ, Ӭ, ਅఉ๛, ,༤ฏٶ ɿ୯NbυʔϓWS2ͷॆߞాٶ

ͱޫֶతੑ࣭
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ྛେհ, ্ాஐେ, தҪ༞հ, ٬ང, ,ॆߞాٶ ,തوຊࢁ ,ؽ౻ࡈ ി࣏ݡ, ਅఉ๛: ୯ΧʔϘϯφϊ
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φϊνϡʔϒബບͷిੑͷ্

Ұϊངଠ, தଜণູ, Տ߹ӳً, ਅఉ๛, ๗ాཅฏ, ༄: ۚଐܕ୯ΧʔϘϯφϊνϡʔϒʹ͓͚Δ

ݱঢ়ଶͰͷޫిม߅θʔϕοΫɾߴ

࡚७࢘, ,ޛʑকࠤ ,ॆߞాٶ ਅఉ๛, ๗ాཅฏ, ༄: ଳҬۙޫଌఆʹΑΔ Nbυʔϓ

WS2୯ബບͷہॴޫٵऩߏͷղ໌

٬ང, ,ྒྷࢁޫ ,෦ཅհߴ দా೭, தҪ༞հ, ,ॆߞాٶ ݪ༸, ,୩ོژ ਅఉ๛: φϊࡉΛ༻͍ͨ

৽نΞϞϧϑΝεرΨεݻମͷ࡞

˔ ୈ 77ճԠ༻ཧֶձळֶقज़ߨԋձ 2016 9݄ 13-16ʢगϝοηʣ

ล ݈ଠ࿕, ༄ ༐࣏, ྛ େհ, தҪ ༞հ, ٬ ང, ాٶ ,ॆߞ ౻ࡈ ,ؽ ਅఉ ๛: ͨ͠୯ΧʔϘ

ϯφϊνϡʔϒࢼྉͷిੑ
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উฏ,ࠤʑকޛ,খྛ༎,ཱུቑ,٢ాতೋ,ߴ,ॏल࣮,Ӭ,ਅఉ๛,ॆߞాٶɿ୯Mo1-

xRexS2߹ۚͷͱධՁ

ϔςϩ߹ͷͱධՁࢠݪɿ໘ॆߞాٶ

˔ ୈ 51ճϑϥʔϨϯɾφϊνϡʔϒɾάϥϑΣϯ૯߹γϯϙδϜ 2016 9݄ 7ʙ9ʢւಓཱಓ
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খྛ༎ɼ٢ాতೋɼᓎాཾ࢘ɼౡ ຊࢁɼޛ݈ ౻തɼ੪و ًɼখು ɼᬑ࢘ݡɼ୩ޱঘɼਅఉ๛ɼ
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˔ γϦίϯࡐྉɾσόΠεڀݚձ (SDM) 2016 6݄ 29

ͷͱධՁࢠݪɿભҠۚଐμΠΧϧίήφΠυॆߞాٶ

ձٞࡍࠃ

˔ The 9th Singapore International Chemical Conference (SICC-9) 2016 12݄ 12

ɿGrowthॆߞాٶ and electronic properties of MoS2/WS2 lateral heterostructures
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දք໘ޫࣨڀݚ

1. ಈͷ֓ཁ׆ڀݚ

ຊࣨڀݚͰɼʢ̍ʣφϊ࣭ͷք໘Λ੍͢ޚΔ͜ͱʹΑΓͦͷද໘ੑΛ੍͢ޚΔ͜ͱɼʢ̎ʣφϊ

࣭ͷޫੑɼͷೋͭΛओͨΔ՝ͱͯ͠׆ڀݚಈΛ͍ͯͬߦΔɽओͱͯ͠ɼ୯ΧʔϘϯφϊνϡʔϒ

ʢ̨̬̘̣̩ʣೋࢠݪݩ࣍ࡐྉʹද͞ΕΔφϊ࣭Λࡐڀݚྉͱͯ͠༻͍ͯɼ୯ମɼෳ߹ߏɼ͓

ΑͼͦΕΒͷಛҟͳߏ࣍ߴʹ͓͚Δ৽حੑ୳ࡧɾ࣭ɾٕज़։ൃɾσόΠε։ൃΛ͍ͯͬߦΔɽ

ɼ͍ߦͤ͞ɼΩϟϦΞೖΛܗೋॏΛؾిʹͰɼΠΦϯӷମΛిղ࣭ͱͯ͠༻͍ɼ࣭ք໘ۙ࠷

ϑΣϧϛϨϕϧΛࣗࡏʹγϑτͤ͞ɼ༷ʑͳଟ༷ͳੑΛ੍͢ޚΔڀݚΛਐΊ͍ͯΔɽ·ͨɼۙ

ޫٕज़Λ։ൃ͠ہॴߏͱͦͷޫੑͱͷ૬ؔͷղ໌ΛਐΊ͍ͯΔɽ

1) ޫੑڀݚ

ిքޮՌۙޫଌఆٕज़ͷ։ൃͱࢠݪࡐྉͷߏ੍ޚͱہॴޫੑ ભҠۚଐΧϧίήφΠυ

(TMDC)ঢ়Խ߹ͷҰͭͰ͋Γɼͦͷଟࢼྉͷޫੑ 1980ʹଟ͘͞ڀݚΕ͍ͯΔɽ͠

͔͠ɼ୯ࢼྉҟͳΔछྨͷTMDC͕ੵ͋Δ͍ฏ໘߹ͨ͠ϔςϩࢼྉ͕͞Εɼ৽ͨͳੑ

ͰɼMoS2ۙ࠷ͳ͞Ε͍ͯΔɽ͕ڀݚʹൃ׆ΊͯۃՊֶɾԠ༻ͷ྆໘͔Βɼۙɼૅجग़͞Εɼ͍ݟ͕

WSe2ʹ͓͍ͯ 2Hߏʢಋମ૬ʣͱ 1Tߏʢۚଐ૬ʣؒͷసҠ͕υʔϐϯάɾΞχʔϦϯάʹΑ

Γ੍ޚՄͰ͋Δ͜ͱ͕ใ͞ࠂΕ͍ͯΔɽTMDCʹ͓͚Δ৽ͨͳޫੑɼߏܽؕɾάϨΠϯόϯ

μϦʢGBʣɾ߹ք໘ͱ͍ͬͨಛҟͳہॴߏʹ͓͍ͯݦஶʹݟΒΕΔɽྫ͑ɼߏܽؕɼൃޫ૿

ΒΕ͕ڧஶͳ૿ݦಛੑͷֶޫܗΕɼGBඇઢ͞ࠂใͷԠ༻͕ใࢠΒΕྔݟੜ͕ൃࢠ୯Ұޫڧ

͍ͯ ɽࢠݪʹ͓͚Δ͜ͷಛҟͳαΠτɼμΠϠϞϯυͷNVηϯλʔͷΑ͏ͳྔࢠใɾηϯαԠ

༻ͷՄੑ͕͋Γɼͦͷૅجੑͷղ໌ੑٸۓͷ͍ߴɽ͔͠͠ɼ͜ΕΒہॴαΠτʹ͓͚Δޫੑͷ

ཧղෆेͰ͋Δɽྫ͑ɼܽؕ༝དྷͷଋറྭ͔ࢠىΒͷൃޫήʔτిѹʹେ͖͘ґଘ͢Δ͕ɼہ

ॴߏͱྭࢠىͷిԠಛੑͱͷରԠؔਖ਼֬ʹ͔͍ͬͯͳ͍ɽ

ͦ͜Ͱզʑɼ͜ΕΒಛҟͳαΠτͰݱΕΔޫੑΛਖ਼֬ʹཧղ੍͢͠ޚΔҝʹɼہॴαΠτͰ͋

ΒΘΕΔޫֶಛੑΛμΠϨΫτʹిքมௐͰ͖Δٕज़։ൃ͕ॏཁͰ͋Δͱண͠؟ɼڀݚΛਐΊ͍ͯΔɽ

ͦͷΞϓϩʔνͱͯ͠ɼۙޫଌఆٕज़ʢSNOMʣͱిքҹՃͷٕज़ΛΈ߹ΘͤΔ͜ͱΛݕ౼͠

͍ͯΔɽۙޫଌఆٕज़ͱɼΧϯνϨόͷઌʹ͋ΔφϊαΠζͷʢ60 ∼ 90nmʣʹ͓͍ͯൃ

ੜ͢ΔۙޫΛ༻͍Δޫ๏Ͱ͋Δɽ͜ͷۙޫͱࢼྉͱͷ૬࡞ޓ༻ʹΑΓൃੜͨ͠ޫΛର

ϨϯζͰݕग़͢Δ͜ͱͰɼճંݶքΛ͑ͨղͰࢼྉͷޫֶಛੑΛղ໌ՄͰ͋Δɽࢼྉ͕ް͍ό

ϧΫͳࢼྉͷ߹ଌఆ͕ࠔͰ͋Δ͕ɼࢠݪͱ͍͏୯ࢼྉʹ͓͍ͯαΠτʹμΠϨΫτʹΞΫ

ηεՄͰ͋ΔҝɼͷہॴੑΛਖ਼֬ʹ؍ଌͰ͖ΔಛΛ༗͢Δɽ͜Ε·Ͱࢠݪࡐྉʹ༻͍ΒΕ͖ͯ

ͨ SNOMٕज़ɼͦͷہॴൃޫଌఆʹݶΒΕɼ࠷جຊతͳޫֶಛੑͰ͋ΔޫٵऩεϖΫτϧͱہॴ

ଳҬϨʔβʔʹɼॴ༗ͷۙޫଌఆஔࡢօແͰ͋ͬͨɽڀݚͱͷରԠΛղ໌ͨ͠ߏ

ॴతͳޫہքΛ͑ͨղͰݶʣΛΈ߹ΘͤɼճંݯɼSRޫݯʢεʔύʔίϯςΟχϡΞϜޫݯޫ

ΛߏػɺΧϯνϨόͷઌΑΓిքΛҹՃ͢ΔࠓऩɾൃޫεϖΫτϧΛऔΔ͜ͱʹޭͨ͠ɽٵ

ઃ͚ɺہॴతʹΩϟϦΞೖ੍ޚΛ͍ߦɺMoS2୯ࢼྉͷہॴൃޫͷมௐ͕ՄͰ͋Δ͜ͱΛ໌Β͔

ʹͨ͠ɻߋʹɺిքҹՃͱۙޫরࣹΛΈ߹ΘͤΔ͜ͱʹΑΓɺہॴతʹMoS2ࢼྉΛΤονϯ

ά͢Δ͜ͱ͕Ͱ͖Δ͜ͱΛ໌Β͔ʹͨ͠ɻ
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2) ݩ࣍φϊ࣭ܥʹ͓͚Δిࢠੑͱͦͷ੍ޚ

̨̬̘̣̩ͷిੑͷ੍ޚ ೋॏΩϟϦΞೖͷٕज़ʹΑΓɼSWCNTͷϑΣϧϛϨϕϧΛେؾి

͖͘γϑτͤ͞Δ͜ͱ͕ՄͰ͋Δɽࡐݩ࣍ྉɼಛʹҰࡐݩ࣍ྉɼిมੑ͕͍͜ߴͱ͕Β

Ε͍ͯΔɽ͔͠͠ͳ͕Βɼͦͷੑେ͖͘ϑΣϧϛϨϕϧʹґଘ͢ΔɽզʑɼిؾೋॏΩϟϦΞ

ೖٕज़Λൃలͤ͞ɼಋମܕ SWCNTͷθʔϕοΫͷϑΣϧϛϨϕϧґଘੑΛղ໌͠ɼPܕɾN

ͰɺΧΠϥϦςΟɾϑΣϧϛϨϕϧ͓Αͼిಛࡏݱɽ͖ͨͯͬߦΛޚ੍ͷ྆ํͷθʔϕοΫܕ

ੑͷऀࡾͷؔΛղ໌͢Δ͜ͱΛඪʹڀݚΛਐΊ͍ͯΔɻಛʹɺ(6,5)SWCNTʹ͓͍ͯɺిՙதੑ

ۙͰͷৼ͍͕ཧతͳ༧ͱେ͖͘ҟͳ͍͕ͬͯͨ͋ͬͨɻͦͷΛղܾ͢Δҝɺࠓɺ

(6,5)SWCNTͷߴ७ԽʹऔΓΈɺ७ 99%ͷߴ७ (6,5)SWCNTΛಘΔ͜ͱʹޭͨ͠ɻಉࢼྉ

ʹରͯ͠ిଌఆΛ͜͏ߦͱʹΑΓɺಋମܕ SWCNTʹ͓͚ΔిಛੑͷϑΣϧϛϨϕϧґଘੑΛཧ

ͱͷؔΛਖ਼֬ʹٞͰ͖Δঢ়گͱͳͬͨɻ

Ұݩ࣍ભҠۚଐΧϧίήφΠυφϊνϡʔϒͷੑ੍ޚ

SWCNTͰ͖ͨͯͬߦϑΣϧϛϨϕϧૢ࡞ʹΑΔੑ੍ޚͷٕज़͕ଞͷҰݩ࣭࣍ܥʹ͓͍ͯՄ

͔Ͳ͏͔͢ূݕΔҝɼࠓೋݩ࣭࣍Ͱ͋ΔભҠۚଐΧϧίήφΠυ͕ঢ়ʹͳͬͨભҠۚଐΧϧ

ίήφΠυνϡʔϒʹରͯ͠ɼిؾೋॏΩϟϦΞೖͷڀݚΛࡢΑΓ͍ͯͬߦΔɽࡢʹ͓͍

ͯɺ໌֬ͳ྆ੑۃͷಈ࡞Λ࣮͢ݱΔ͜ͱʹޭͨ͠ɽWS2φϊνϡʔϒʹ͓͍ͯɼੈքͰ͡Ίͯͷ

Δ͜ͱʹޭͨ͠ɽWS2͕ΧΠϥϦςΟʹґଘͤͣʹશͯಋମతੑ࣭Λࣔ͢͜ͱ͢ݱΛ࣮࡞ಈੑۃ྆

ʹண͠ɺͦͷిಛੑͷධՁΛͨͬߦɻΩϟϦΞ͕ೖ͞Ε͍ͯͳ͍ঢ়گʹ͓͍ͯɺθʔϕοΫ

ΛධՁ͢Δ͜ͱ͕ग़དྷͳ͔͕ͬͨɺΩϟϦΞೖͱͱʹɺಋύε͕ܗ͞Εɺͦͷ݁ՌɺP͓ܕ

ΑͼNܕͷൺֱత ͖ͳʢ¿ 200µV K−1ʣθʔϕοΫΛࣔ͢͜ͱΛ໌Β͔ʹͨ͠ɻ

ਤ 1: ిքޮՌۙޫଌఆܥͷ։ൃͱMoS2 ߏྉͷࢼ
੍ޚͱޫੑ ਤ 2: WS2 φϊνϡʔϒͷిੑͷ੍ޚ
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ιϑτϚλʔࣨڀݚ

1. ಈͷ֓ཁ׆ڀݚ

ιϑτϚλʔͱɼߴࢠӷথɼΰϜͱ͍ͬͨʡॊΒ͔͍ʡ࣭܈ͷ૯শͰ͋Γɼ̏ Sͱ͍͏ಛΛ

ɽ̏ͭ࣋ SͱɼSoftɾSlowɾSeeableͷ಄จࣈͰɼॊΒ͔͘ɾ͘ɾݟ͍͢ɼͷ͜ͱͰ͋ΔɽҰൠʹ

ιϑτϚλʔ֊తͳߏɼ͢ͳΘͪɼߏͨ͠߹͕݁ࢠΛ࡞Γɼ͞Βʹͦͷߏ͕ΑΓେ͖ͳߏ

Λ࡞Δɽ͜ͷ֊ੑͷͨΊɼΤωϧΪʔఔͷΤωϧΪʔͰ༷ʑͳసҠΛ͢͜ىɽզʑͷࣨڀݚͰ

ɼओʹιϑτϚλʔͷ૬సҠμΠφϛΫεඇฏڵʹܥߧຯΛͯͬ࣋ɼڀݚΛ͍ͯͬߦΔɽ

1) ԹޯԼʹ͓͚ΔΤωϧΪʔ༌ૹ

ք໘ࡎੑ׆ɾਫࠞ߹ܥͰɼք໘͕ࡎੑ׆ೋࢠບΛܗ͠ɼͦͷೋࢠບ͕τϙϩδʔతʹҟͳΔϥ

ϝϥ૬εϙϯδ૬Λܗ͢Δɽࠓճนʹฏߦʹྻͨ͠ϥϝϥ૬Λܗ͠ɼͦͷঢ়ଶʹԹޯΛ

ҹՄͨ͠ɽϥϝϥ૬ͷΤωϧΪʔບؒڑ dͱԹ Tʹ͍ؔͯ͠ΔɽԹޯΛ༩͑Δ͜ͱʹΑ

Γɼϥϝϥ૬ͷΤωϧΪʔۭؒΛͭ͜ͱʹͳΓɼΤωϧΪʔ༌ૹ͕͜ىΔɽ͔͠͠ɼϥϝϥ૬

ͷບؒڑ dزԿֶతʹܾఆ͞ΕΔྔͰ͋ΓɼͲͷΑ͏ʹΤωϧΪʔΛ༌ૹ͢Δͷ͔Θ͔Βͳ͍ঢ়ଶ

Ͱ͋ͬͨɽզʑɼϥϝϥ૬ʹଘ͢ࡏΔບͷંΓͨͨΈܽؕʢઢܽؕʣ͕ॏཁͳಇ͖Λ͍ͯ͠ΔࣄΛൃ

ΒΕΔɽ௨ৗɼΤωϧΪʔతͳෆར͑ߟͰ͋ΔͨΊͩͱߏɽઢܽؕບͷຕΛՄมʹ͢Δͨ͠ݟ

ͳߏͰ͋ΔʹؔΘΒͣɼඇฏߧԼͰॏཁͳಇ͖Λ͢Δͱ͍͏ݱେมڵຯਂ͍ɽ

2) ήϧͷରྲྀ

ਫͳͲͷӷମΛԼ͔Β͢Δͱରྲྀ͕͜ىΔࣄΑ͘ΒΕ͍ͯΔɽ֦͕ࢄ೪ੑʹଧͪউͭࣄͰϚΫ

ϩͳྲྀΕΛੜ͍ͯ͡Δͱ͍͏ϝΧχζϜͰ͋Γɼ೪ੑ͕େࣄͳཁૉͰ͋Δ͜ͱٙ͏༨ͳ͍ɽ೪ੑ

͕Թґଘ͢Δڀݚɼ͜Ε·ͰਫͳͲͷऑ͍ґଘੑΛͭ࣋ͷʹݶΒΕ͍ͯͨɽࠓճɼ೪ੑ͕͘ڧ

Թʹґଘ͢ΔཧήϧʢθϥνϯʣͷରྲྀΛ࣮ݧతʹௐͨɽϙϦενϨϯϥςοΫεΛ༻͍ͯɼ

ྲྀΕΛՄࢹԽ͠ɼରྲྀͷμΠφϛΫεΛௐͨɽҎԼɼΘ͔ͬͨ͜ͱʹ͍ͭͯྻ͢هΔɽ(a) ਫͷରྲྀ

ͱॳظաఔ͕શ͘ҟͳΓɼθϥνϯͷ߹ϩʔΧϧʹྲྀΕ͍ͯΔॴͱྲྀΕ͍ͯͳ͍ॴ͕͢

Δɽ(b) ྲྀΕ͍ͯͳ͍ۭؒͭܦ͕ؒ࣌ͱɼॏྗͰ߱͢Δɽ(c) ͦͷ߱ͷྲྀΕʹΑͬͯɼϚΫϩͳྲྀ

Ε͕ܹٸʹมԽ͢Δɽ͜ΕΒͷ࣮࣮ࣄݧਫͷ߹ͱେ͖͘ҟͳΓɼඇฏܥߧ౷ֶྗܭʹ͓͍ͯॏཁ

ͳ݁ՌʹͳΔͱ͍ͯ͑ߟΔɽ

3) ϒϨϯυͷ݁থԽμΠφϛΫεࢠߴ

Ұൠʹߴࢠ݁থԽ͢Δͷɼ͠ͳ͍ͷʹྨ͢Δ͕ࣄग़དྷΔɽڥʹ͍͞͠ͱݴΘΕ͍ͯΔੜ

ղੑϙϦϚʔͰ͋ΔPCL༥ҎԼʹͳΔͱ༰қʹ݁থԽ͢Δɽߴࢠͷ݁থԽʹ͓͍ͯɼ௨ৗͷӷ

ମͱҟͳΓɼ༹༥ঢ়ଶʹ͓͍ͯߴࢠಉ͕࢜བྷΈ߹͍ͬͯΔɽ݁থԽͷࡍɼབྷΈ߹͍Λ΄Ͳ͘ɼߴ

ࢠΛք໘ʹҠಈ͢ΔɼଞͷߴࢠҾ͖ͮΒΕΔͳͲɼଟ͘ͷޮՌ͕ೖͬͯ͘ΔͨΊɼͦͷμΠφϛ

Ϋεଟ͘ະղ໌ͳ··Ͱ͋Δɽզʑ༹༥ঢ়ଶʹ͓͚ΔߴࢠͷབྷΈ߹͍ɼҾ͖ͮΓࠐΈʹؔͯ͠ɼ

໌֬ʹ͢Δ࣮͘ݧΛ͍ͯͬߦΔɽ·ͨɼPCL݁থԽ͠ͳ͍ PVBͱࠞ߹͢Δͱɼ֩ܗස͕ܹݮ

͢Δɼ݁থ໘͕Ͷ͡ΕΔͳͲ݁থԽμΠφϛΫεʹେ͖ͳӨݱ͕ڹΕΔɽ͜ΕΒͷޮՌ݁থաఔͱؔ

Γɼ༹༥ঢ়ଶͱͷؔ࿈ੑʹؔͯ͠ௐ͍ͯΔɽ͓ͯ͑ߟΔͱ͍ͯ͠

4) μΠφϛΫεूڽͷە๔ੑ೪ࡉ

ੜͷதʹूஂʹͳΔͱڠಉతͳಈ͖Λൃ͠ݱɼ໘ന͍ڍಈΛࣔ͢ͷ͕͍Δɽྫ͑ɼੜ͕ϨΠ

ϦʔɾςΠϥʔෆ҆ఆੑʹΑΓରྲྀ͢ΔੜରྲྀόΫςϦΞͷίϩχʔܗͳͲ͕͛ڍΒΕΔɽ·ͨ
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ঢ়ʹू·ΔͷͰͳ͘ɼώήͷΑ͏ʹ৳ͼͨωοτܗɼ୯७ͳԁͷʹࡍΔ͢ूڽͷूஂ͕ە๔ੑ೪ࡉ

ϫʔΫύλʔϯΛܗ͢Δɽ͜ͷωοτϫʔΫܗͷϝΧχζϜ·ͩΘ͔͍ͬͯͳ͍ɽզʑͷࣨڀݚ

ͰɼੜʹݟΒΕΔ͜ΕΒͷಛతͳڠಉݱʹରͯ͠ཧతͳཁҼΛൈ͖ग़ͨ͠γϯϓϧͳϞσϧ

ΛఏҊ͠ɼࢉܭΛ͜͏ߦͱʹΑͬͯϝΧχζϜΛཧղ͢Δ͜ͱΛ͍ͯ͠ࢦΔɽ

5) ๐ລͷঢ়ଶؒసҠ

ӷମதʹؾ๐͕ଟ͘ೖ͍ͬͯΔঢ়ଶΛ๐ລͱݺͿ. ͜Ε·Ͱؾ๐ͷମੵʹΑͬͯ, ঢ়ଶ͕ݧܦతʹ

ྨ͞Ε͖ͯͨ. 95%Ҏ্Ͱ͋Ε, dry foamͱݺΕ, 85%ҎԼͰ͋Ε, wet foamͱྨ͞Ε͖ͯͨ.

͜Ε·Ͱؾ๐ͷܗঢ়Ͱݧܦతʹྨ͖͕ͯͨ͠, զʑ dry-wetసҠ͕ᐆດͳͷͰͳ͘, γϟʔϓͳ

సҠͰ͋Γ, .ग़ͨ͠ݟΔ͜ͱΛ͕͋ஔͱؔ࠶๐ͷؾ ͢ͳΘͪ, ྗֶతͳಛੑʹΑͬͯঢ়ଶ͕సҠ͠

͍ͯΔ͜ͱΛҙຯ͍ͯ͠Δ. ͞Βʹ dryঢ়ଶͷ্ʹ superdryঢ়ଶ͕͋Δ͜ͱݟग़ͨ͠. ͜ͷ superdry

ঢ়ଶ dryঢ়ଶͱྗֶతͳಛੑ͕ҟͳΔ͜ͱ͕Θ͔ͬͨ. , ະղ໌Ͱ͋ͬͨ๐ລͷཧֶతͳঢ়ଶΛ

໌֬ʹ͠, ,ޙࠓ ཧֶͷൃల͚ͩͰͳ͘, Ԡ༻ʹେ͖͕͘ܨΔڀݚͱͳͬͨ.
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˔ ຊཧֶձ 2016ळقେձʢۚେֶ ֯ؒΩϟϯύεʣ

Ӭ ٴɼر߃ యࢠɼా܀ ྰɿΧϦϛϣόϯͷ݁࠶থʹର͢Δࠞ߹Ԙ༹ӷͷޮՌ

ాݹ ༞ೋ࿕ɼٴ యࢠɼా܀ ྰɿ๐ລʹ͓͚Δ dry-wetసҠͱྗֶಛੑ

ా܀ ྰɿτϦΨʔ༠ى૬ͷύλʔϯܗ

ੴ࡚ ݈ଠɼٴ యࢠɼా܀ ྰ ɿΠιཙࢎ-ਫܥͷ༹ղաఔʹ͓͚ΔඇฏߧμΠφϛΫε
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ਂ ٴଠɼܒ యࢠɼా܀ ྰ ɿ༹ӷதʹ͓͚ΔΠΦϯӷମͷΞϝʔόӡಈͷൃݱ

˔ ୈ̍̑ճ ؔ౦ιϑτϚλʔڀݚձʢटେֶ౦ژɹೆେΩϟϯύεʣ

ٴ యࢠɼా܀ ྰɿബບͷ༹ղʹ͏༹ӷք໘ͷΞΫςΟϒӡಈ

খྛ ɼٴ యࢠɼా܀ ྰɿθϥνϯΛ༻͍ͨ͘͞ͼܕʹ͓͚ΔରྲྀμΠφϛΫε

ਂ ٴଠɼܒ యࢠɼా܀ ྰɿΠΦϯӷମͷ༹ӷதʹ͓͚ΔΞϝʔόӡಈͷ؍

Ӭ ٴɼر߃ యࢠɼా܀ ྰɿࠞ߹༹ӷதʹ͓͚ΔΧϦϛϣόϯͷ݁থԽ

ੴ࡚ ݈ଠɼٴ యࢠɼా܀ ྰɿΠιཙࢎ-ਫܥΛ༻༹͍ͨղաఔʹ͓͚ΔඇฏߧμΠφϛΫεͷ؍

˔ ຊཧֶձɹୈ̓̎ճ࣍େձʢେࡕେֶ ๛தΩϟϯύεʣ

খྛ ɼా܀ ྰɿࠞ߹༹ӷܥʹ͓͚Δҟৗରྲྀ

ٴ యࢠɼా܀ ྰɿີߴཻܥࢠʹ͓͚Δथࢬঢ়ύλʔϯܗͷཧϞσϧ

ా܀ ྰɿٖ ๐ລʹ͓͚Δӷମͷଌఆݩ࣍2
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ฤूهޙ

ઌɺҾͬӽ͠Λͨ͠ɻ͕ͪͨڙࢠมԽΛ͕ͯͬݏҾͬӽ͠ʹ͘ڧରΛ͍͕ͯͨ͠ɺಉ͡౩Ͱಉ͡

֊ʹ͋Δগ͍͠෦ʹۭ͖͕ͰͨͷͰɺҾͬӽ͠Λ͢Δ͜ͱʹͨ͠ɻؔݰΛग़ͯਅ͍͔ͷ෦Ͱ͋

Γɺৗੜ׆ʹ΄ͱΜͲมԽ͕ͳ͍ɻ৽͍͠෦ɺͻͱ෦૿͑ͨ͜ͱΛͷ͚ͧɺΩονϯϦ

Ϗϯάόε΄ͱΜͲಉؒ͡औΓʹͳ͍ͬͯΔɻ͔͠͠ɺ͍͔͕ؔݰ߹Θͤͱ͍͏͜ͱͰલͷ෦

ͱઢରশͷؔͰ͋ͬͯɺ෦ͷத͕ࠨӈٯʹͳ͍ͬͯΔɻ͜ͷมԽؾʹͳΒͳ͍ͩΖ͏ͱ͍ͯͬࢥ

͕ͨɺͨࣅΑ͏ͳͨݟͰࠨӈ͕ٯͱ͍͏ͷɺ͔ͳΓ͕ͪ࣋ؾѱ͍ɻԿؾͳ͘ిؾΛফͦ͏ͱͯ͠

ͳ͜ͱͰʮ͋Εʁʯࡉɺʑɻৗͷࠣ͘ΛରํͯͬࢥΛ։͚Α͏ͱݿख͕ग़Δɺྫྷଂʹͷํٯ

ͱ͕ߟࢥೖΔɻਓؒৗͷͳΜͰͳ͍ߦಈʹ͍͍ͪͪΛಇ͔ͤͳ͍ͰࡁΉΑ͏ʹͰ͖͍ͯΔͷ

ͩΖ͏ɻͦ͏Ͱͳ͍ͱ͕ർΕͯ͠·͏ɻԿ͑ߟͳͯ͘ମ͕ಈ͘ʮϧʔςΟʔϯʯͷ͋Γ͕ͨ͞ʹ

छ಄ΛۀΉͷͰ͋Ζ͏͔ɻ͔֬ʹ୯ௐͳຖͰୀ۶Ͱ͋ΔɻզʑͷΕͨɻਓมԽΛ͔ͮ͞ؾ

͏͜ͱͰʑͷྐΛಘ͍ͯͯɺৗʹԿ͔มԽΛٻΊΑ͏ͱ͍ͯ͠Δɻ͔͠͠ɺͳΜͰ͔ΜͰ಄Λ

͏͜ͱ͔ΓͩͱർΕͯ͠·͏ɻมԽͷͳ͍ϧʔςΟʔϯతͳৗʹ಄ΛΘͣɺ৽͍͜͠ͱͷ

ಥൃతͳͷରԠͳͲඇৗతͳ͜ͱʹΛϑϧճసͤ͞Δɻ͜ͷೋͭͷόϥϯε͕େͩࣄͱࢥ

͏ɻࠓࡢɺΘΕΘΕͷऔΓ͘רঢ়گɺ৫࠶ฤೖࢼվֵɺ͋Δ͍ۃͳडऀݧͷ૿ݮɺΉ

·͟Δʹؔͳ͘มԽ͕ԡͯͤ͘͠دΔɻඇৗ͕ৗԽͯ͠͠·͍ͬͯΔΑ͏ʹࢥΘΕΔɻ͋·Γ

มԽ͔Γͩͱ͕ർฐ͠ߟࢥʹରͯ͠༨༟͕ͳ͘ͳΔɻ͜ͷ͜ͱ͕৽͍͜͠ͱΛੜΈग़͢׆ڀݚಈʹ

େ͖ͳϚΠφεʹͳΒͳ͍ͩΖ͏͔ɻ

ಓେհ࣊) (ه
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