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۝भେֶେֶӃཧֶڀݚӃ෺ཧֶ෦໳



෺ཧ֩ݧ࣮

੒һߏࣨڀݚ

໺࿊఩෉ तڭ ɹ৿ాߒհ तڭ

एڱஐ࢚ ।ڭत ɹߴ੢ࣉ ।ڭत

༟܇ా౻ ॿڭ ɹࢤ૱ޱࡔ ॿڭ

ଜཾయؠ ٕज़৬һ

〈〈 ത࢜ڀݚһ 〉〉

〈〈 େֶӃ ത࢜՝ఔ 〉〉
޾༞ޱࢁ ҆ా३ฏ

〈〈 େֶӃ म࢜՝ఔ 〉〉
େ૔ҁ՚ ֲၭዉɹ খౡ୓࿠ ਐ౻༎ี

ాதହو ా୺৺ւ ৽໊ࡈ޹ ଇদګজ

ळࢁཅฏ Տ໺Ᏽ೭ ӫେีɹ ാޱढ़໵ ෱ଟوେ و໺༟ࢁ ౉ล

݈༑

〈〈 ֶ෦ ଔڀݚۀੜ 〉〉
্ϊொਫل ্໺ل۽ Ԭ঵ฏ ଟլஐ࠸

ଟ࿨رߤ தౡफ़ ੢ాफ़ ฏ໺߶ ޫԬॣ

୲౰तۀ

෺ཧֶ֓࿦A(ࣉ੢ߴ)ɺװج෺ཧֶ IB(໺࿊఩෉)ɺྗֶɾಉԋश (एڱஐ࢚)

ֶؾ࣓ి I(৿ాߒհ)ɺࣗવՊֶ֓࿦ (एڱஐ࢚)ɺ֩ࢠݪ෺ཧֶ (໺࿊఩෉)ɺ

ઌ୺෺ཧֶ࠷ ༟ʣɺ܇ా౻ɺࢤ૱ޱࡔஐ࢚ɺڱʢएݧ࣮߹ɺ෺ཧֶ૯(ࢤ૱ޱࡔ)

෺ཧֶθϛφʔϧ (৿ాߒհɺࣉ੢ߴ)ɺ֩ࢠݪɾߴΤωϧΪʔֶ࣮ݧ ɺ(ߴ੢ࣉ)

෺ཧֶ֩ݧ࣮ (໺࿊఩෉)

ҭ໨ඪͱ੒Ռڭɾڀݚ

௒ॏݩૉͷ߹੒ڀݚʢాதହوɺࢁ໺༟وɺ౉ล݈༑ɺ౻ా܇༟ɺ৿ాߒհʣ

ཧݚʹ͓͍ͯ 208Pb΍ 209BiͷΑ͏ʹඇৗʹ҆ఆͳඪతΛ༻͍ͨ༥߹൓Ԡ (ྫྷ͍ͨ༥

߹൓Ԡ)Λ༻͍ͯߦΘΕ͖ͯͨ௒ॏݩૉͷ߹੒͸ɺ113൪ݩૉ·Ͱͷ௒ॏݩૉΛ߹੒͠
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ಘ͕ͨɺࢠݪ൪߸ͷ૿Ճͱٸʹڞ଎ʹݮগ͢Δ༥߹֬཰ͷͨΊ 113ΑΓେ͖ͳࢠݪ൪

߸ͷ௒ॏݩૉΛ߹੒͢Δ͜ͱ͸ࡏݱͷٕज़Ͱ͸ෆՄೳͱ͞Ε͍ͯΔɻ͞Βʹେ͖ͳݪ

͍༺൪߸ͷ௒ॏ֩Λ߹੒͢ΔͨΊʹɺΞΫνϊΠυඪతΛࢠ 48CaΛϏʔϜͱͯ͠༻͍

Δ༥߹൓Ԡ (೤͍༥߹൓Ԡ) ʹΑͬͯɺ112൪͔Β 118൪·Ͱͷ௒ॏݩૉͷ߹੒͕ใࠂ

͞Ε͍ͯΔɻࢠݪ൪߸ 118Λ௒͑Δ֩ࢠݪͷ߹੒͸͍·ͩใ͞ࠂΕ͍ͯͳ͍ɻཧݚͰ

͸ 51V΍ 52CrϏʔϜͱ 248Cm (Z = 96)ඪతΛ༻͍ͯࢠݪ൪߸ 119, 120൪ݩૉͷ߹੒

ΛΊ࣮͕ͨ͟͠ݧਐߦதͰ͋Γɺඪత΍ϏʔϜͷ։ൃΛ͍ͯͬߦΔɻ

͸ࡏݱ 118൪ݩૉΛैདྷ༻͍ΒΕ͖ͯͨ 48CaϏʔϜΛ࢖Θͣʹ߹੒͠ɺผͷಉҐମ

ੜ੒΋ࢼΈΔࣄΛ໨ͯ͠ࢦZ = 22ͷ 50TiΛϏʔϜͱͯ͠রࣹ͢Δ࣮ݧΛܭը͠ɺࡏݱ

ϏʔϜΛ։ൃதͰ͋Δɻ

ॏΠΦϯ༥߹൓Ԡͷڀݚʢాதହوɺࢁ໺༟وɺ౉ล݈༑ɺ౻ా܇༟ɺ৿ాߒհʣ

௒ॏݩૉͷ߹੒ʹ͸༥߹൓Ԡ͕༻͍ΒΕΔ͕ೖࣹΤωϧΪʔ͸ඪతͱϏʔϜͷΫʔ

ϩϯোนۙ๣ʹઃఆ͞ΕΔ͜ͱ͕ଟ͍ɻ൓ԠܥͷΫʔϩϯোนͷ෼෍Λ࣮ݧతʹ஌Δ

ͨΊ 180౓ํ޲ͷ४஄ੑࢄཚஅ໘ੵͷྭؔى਺ (ΤωϧΪʔґଘੑ)Λ༻͍Δ͜ͱ͕Ͱ

͖Δɻ248Cm + 48Ca,208Pb + 50Ti, 208Pb + 48Caͷ൓Ԡܥʹ͍ͭͯɺཧݚϦχΞοΫ

Ճ଎ثͱ൓௓෼཭ث (GARIS)Λ༻͍࣮ͨݧΛ͍ߦɺ180౓ํࢄʹ޲ཚ͞ΕΔ 48Caཻ༷

൓௓͢Δʹ޲ग़͢Δ୅ΘΓʹɺ0౓ํݕΛࢠ 248Cm, 208PbཻࢠΛGARISΛ༻͍ͯଌఆ

ͨ͠ɻ࣮݁ݧՌ͸νϟϯωϧ݁߹ࢉܭͱൺֱ͞ΕॏΠΦϯ൓ԠͷΫʔϩϯোน෼෍ʹ

ؔ͢Δ৽ͨͳ஌ݟΛಘͨɻ

ӡಈֶٯ 132Sn൓ԠʹΑΔΨϞϑςϥʔભҠͷڀݚ (҆ా३ฏɺएڱஐ࢚)

ΨϞϑςϥʔ (GT)ભҠ͸֩ࢠݪͷεϐϯɾΞΠιεϐϯΛͦΕͧΕҰ୯Ґม͑ɺͦ

ΕҎ֎ͷྔࢠ਺͸ม͑ͳ͍ɺ࠷΋جຊతͳྭىϞʔυͷҰͭͰ͋Δɻதॏ֩ྖҬʹ͓

͍ͯɺ͜ͷྭىϞʔυ͸GTڊେڞ໐ͱͯ͠ݱΕɺͦͷ৘ใ͸֩ؒࢠ૬࡞ޓ༻ͷΞΠ

ιϕΫτϧ߲Λཧղ͢Δ্ͰۃΊͯॏཁͰ͋Δɻ࣮ݧతʹ͸தؒΤωϧΪʔʹ͓͚Δ

ՙిަ׵൓ԠʹΑͬͯௐ΂ΒΕ͖͕ͯͨɺଟ͘͸҆ఆ֩ʹݶΒΕ͍ͯͨɻۙ೥ɺٯӡ

ಈֶʹ͓͚Δ (p, n)ՙిަ׵൓Ԡଌఆͷख๏ͷ։ൃʹΑΓɺෆ҆ఆ֩ͷGTભҠଌఆ͕

Մೳͱͳͬͨɻ

ຊڀݚͰ͸ɺ͜ͷख๏ΛΑΓྔ࣭͍޿਺ൣғʹ֦େͤ͞ΔͨΊɺཧݚRIBFʹ͓͍ͯɺ

େཱମ֯௿ΤωϧΪʔதੑݕࢠग़܈ث WINDS ͱେΞΫηϓλϯεεϖΫτϩϝʔλ

SAMURAI ͱΛ૊Έ߹ΘͤͨηοτΞοϓͷ։ൃΛ͍ߦɺ࣭ྔ਺ A ∼ 100 ࠷͍͓ͯʹ

΋ॏཁͰ͋ΔΔೋॏด֪֩ͷ 132Sn ͷ GT ભҠଌఆΛͨͬߦɻSAMURAI εϖΫτϩ

ϝʔλ͸ (p, n) ൓Ԡͷಉఆʹ༻͍͓ͯΓɺͦͷ͍޿ӡಈྔΞΫηϓλϯεͷͨΊɺऴ

ঢ়ଶ͕ଟཻ์ࢠग़่յ͢Δىྭ͍ߴঢ়ଶͷଌఆ͕ՄೳͰ͋Γɺγ-ɺ1n-ɺ͓Αͼ 2n-่

47



յʹରͯ͠ (p, n) ൓ԠΛࣔ͢ӡಈֶ૬ؔΛಘΔ͜ͱʹ੒ޭ͢Δͱͱ΋ʹɺGTڊେڞ

໐ͷϐʔΫͳΒͼʹεϐϯ૒ࢠۃ (SD)ڞ໐ͷϐʔΫ͕ೝΊΒΕͨɻ

ڀݚଟମޮՌͷΞΠιεϐϯґଘੑͷ֩ࢠݪϊοΫΞ΢τ൓ԠʹΑΔࢠ֩ (େ૔ҁ՚ɺ

एڱஐ࢚)

Ͱ͋ΔΞΠιεϐϯࢠ͸ɺ͢΂͕ͯಉछ֩ʹܥࢠ3֩ |T3| = 3/2(T = 3/2) ͷܥͱɺ1

ͭͷΈҟͳΔ |T3| = 1/2(ओʹ͸ T = 1/2)ͷ͕͋ܥΓɺ3֩ྗؒࢠ͸ T = 3/2Ͱ͸ੱྗ

తɺT = 1/2Ͱ͸ҾྗతͰ͋Δ͜ͱ͕஌ΒΕ͍ͯΔɻ("p, 2p)൓Ԡ͸ 3൪໨ͷ͕֩ࢠཅ

ͷͱ͖͸ࢠ T = 3/2ɺதੑࢠͷͱ͖͸ T = 1/2ͷ ༩͢ΔɻҰํد͕ྗؒࢠ3֩ ("p, np)

൓ԠͰ͸ 3൪໨ͷ֩ࢠʹΑΒͣ T = 1/2Ͱ͋Γɺ3֩ྗؒࢠͷӨڹ͸ৗʹҾྗతͰ͋Δ

ͷͰɺͦͷӨڹ͸ ("p, 2p) ൓Ԡʹൺ΂ΑΓݦஶʹݱΕΔͱظ଴͞ΕΔɻ

ຊڀݚͰ͸ɺ12C("p, np)൓ԠΛଌఆ͠ɺ3൪໨ͷ֩ࢠͷଘ֬ࡏ཰ʹରԠ͢Δ༗ޮ֩ີ

౓͕௨ৗ֩ີ౓ͷ 0.3ഒఔ౓ͱͳΔ 1pيಓΛର৅ͱͨ͠ɻͦͷ݁Ռɺஅ໘ੵͷൺͷΤ

ωϧΪʔґଘੑʹ͓͍ͯɺ2ମྗͷΈΛࢉܭྀͨ͠ߟʹൺ΂ɺ࣮ݧ஋͕༗ҙʹখ͍͜͞

ͱ͕෼͔ͬͨɻ࣍ʹɺ3ମྗΛࢉܭྀͨ͠ߟͱൺֱ͢Δͱɺ࣮ݧ஋ͱཧ࿦ࢉܭͷࠩҧ͸

3ମྗΛྀ͢ߟΔࣄʹΑΓখ͘͞ͳΔํ޲Ͱ͋ͬͨɻ͔͠͠ɺࡏݱͷ ͷޮՌྗؒࢠ3֩

Ͱ͸࣮ݧ஋Λ͢ݱ࠶Δʹ͸ෆे෼Ͱ͋Δɻ͜ͷࣄ͸ɺ3֩ྗؒࢠͷޮՌͷΞΠιεϐϯ

ґଘੑ͕ࡏݱͷཧ࿦ϞσϧΑΓେ͖͍ՄೳੑΛ͍ࣔࠦͯ͠ΔɻຊڀݚʹΑΓࣔࠦ͞Ε

ͷ਺͕ΞϯόϥϯεͰࢠͱதੑࢠΞΠιεϐϯґଘੑ͸ɺཅ͍ڧଟମޮՌͷ֩ࢠݪͨ

ΞΠιεϐϯͷେ͖͍ෆ҆ఆ֩൓Ԡͷཧղʹ΋ॏཁͰ͋Δɻɹ

Ep = 197 MeVͰͷ (p, 2p)൓ԠʹΑΔཻ̍ڧࢠ౓ͷଌఆ (ਐ౻༎ีɺా୺৺ւɺࡔ

(ஐ࢚ɺ໺࿊఩෉ڱɺएࢤ૱ޱ

RCNPʹ͓͍ͯඪهϏʔϜΤωϧΪʔͰ (p, 2p)൓ԠͷଌఆΛ͍ߦɺ͜ͷΤωϧΪʔ

ྖҬͰͷ (p, 2p)൓Ԡͷ෼ޫֶత༗༻ੑΛௐ΂ͨɻ͜ͷ࣮ݧ (E413)ͷຊདྷͷ໨త͸ɺCa

ಉҐମΛର৅ͱͯ͠LS෼཭ΤωϧΪʔͷಉҐମґଘੑ͔Βςϯιϧྗͷಇ͖Λௐ΂Α

͏ͱ͢Δ΋ͷͰ͕͋ͬͨɺࠓճ͸ 48CaͷΈΛඪతͱͨͨ͠Ίɺࢹ఺Λม͑ͨղੳΛࢼ

Έͨ΋ͷͰ͋Δɻୠ͠ɺࠓճͷ໨తͷͨΊʹ௥ՃϏʔϜλΠϜΛਃ੥͠ɺ90Zrɺ40Caɺ
12CΛඪతͱͨ͠୹࣌ؒͷଌఆ΋ͨͬߦɻ

෼ޫֶత༗༻ੑͱͯ͠͸ɺطʹEp = 392 MeVʹ͓͍ͯ 40Caͱ 12C Λඪతͱͨ͠ଌ

ఆ/ղੳΛ͓ͯͬߦΓɺ࠷΋৴པ౓͕͍ߴͱ͞ΕΔ (e, e′p)൓Ԡͷ݁Ռͱ 10-15%ఔ౓ͷ

ਫ਼౓ͰҰக͢Δ݁Ռ͕ಘΒΕΔ͜ͱΛ͔֬ΊͯདྷͨɻࠓճͷΤωϧΪʔͰ͸ 392 MeV

ΑΓ࿪ޮۂՌ͕େ͖͘ͳΔͨΊʹͦͷ৴པੑ͕௿Լ͢Δ͜ͱ͕ݒ೦͞ΕΔҰํɺͦͷ࿪

ՌͷͨΊʹ൓Ԡͷޮۂ j-ґଘੑ͕େ͖ͯ͘ɺଋറيಓͷશ֯ӡಈྔ j = l + sͷܾఆ͕

༰қͰ͋Δͱͷେ͖ͳಛ௃͕͋Δɻղੳͷ݁Ռ͸ɺಛఆͷيಓΛআ͍ͯ֓Ͷ 392 MeV
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Ͱͷঢ়گʹඖఢ͢Δ݁Ռ͕ಘΒΕɺ͜ͷΤωϧΪʔʹ͓͍ͯ΋෼ޫֶతखஈͱͯ͠༗

༻Ͱ͋Δ͜ͱ͕֬ೝͰ͖ͨɻ

εϐϯภۃཅࢠʹΑΔෆ҆ఆ֩ͷ൓Ԡɾߏ଄ڀݚʢࢤ૱ޱࡔʣ

ɹۙ೥ɺෆ҆ఆ֩ʹ͓͚ΔςϯιϧྗɾεϐϯيಓྗɾࡾମྗͳͲͷεϐϯґଘ૬

ΕΛௐ΂ΔͨΊɺෆ҆ఆ֩ݱͷ༺࡞ޓͷಇ͖͕஫໨ΛूΊ͍ͯΔɻ͜ΕΒͷ૬༺࡞ޓ

ϏʔϜ࣮ݧ༻ͷੈք།ҰͷภۃཅࢠඪతΛ։ൃ͠ɺεϐϯࣗ༝౓Λ͔ͨ͠׆ෆ҆ఆ֩

ΛਐΊ͍ͯΔɻڀݚ

ຊ೥౓͸ಛʹɺཧݚ RIϏʔϜϑΝΫτϦʔʹ͓͍ͯ 2016೥౓ 6݄ʹ༧ఆ͞Ε͍ͯ

Δɺภۃཅ6–ࢠHe஄ੑࢄཚ࣮ݧͷͨΊͷ४උΛूதతʹਐΊͨɻ۩ମతʹ͸ɺେܘޱ

ඪత༻݁থͷ੡࡞ͱཅࢠภݧࢼۃɺཅݕࢠग़༻ϓϥενοΫγϯνϨʔλͷઃܭͱ੡

ثग़ݕɺݧࢼͼٴͷ։ൃߏػ಺νΣϯόʔͷϔϦ΢Ϝॆరث෼ੳؾɺSAMURAI࣓࡞

഑ஔ΍࣓ؾ෼ੳثͷઃఆͷݕ౼ɺཅݕࢠग़ٴثͼඪతՍ୆ͷઃٴܭͼൃ஫ɺਅۭ഑؅

ίϥϘϨʔࡍࠃஙΛਐΊͨɻ·ͨɺߏηοτΞοϓͷݧͼൃ஫ɺͳͲɺ࣮ٴܭͷઃܥ

γϣϯͷߏஙɺڞಉ࣮ݧͷ୲౰෦෼ͷΞαΠϯɺϚϯύϫʔͷख഑ͳͲɺιϑτํ໘

ͷ४උΛਐΊͨɻ

͞Βʹɺ๕߳଒෼ࢠͷࡾॏ߲ঢ়ଶΛ༻͍ͨಈత֩ภٕۃज़ʹΑΔ֩ࢠݪ෺ཧٴͼͦ

ͷԠ༻Λٞ࿦͢ΔͨΊɺ۝भେֶʹͯϫʔΫγϣοϓΛ։ͨ͠࠵ɻ

λϯσϜՃ଎ثʹΑΔRIϏʔϜੜ੒ٕज़ͷ։ൃ (ଇদګজɺࣉ੢ߴ)

ຊڀݚͷ໨త͸λϯσϜՃ଎ثʹΑΓɺण໋͕਺෼Ҏ্ͷ֩छͷRIϏʔϜΛੜ੒͢Δ

ٕज़Λ։ൃ͢Δ͜ͱͰ͋Δɻຊ೥౓͸ࡾॏཅࢠ (t)ͷੜ੒ɾՃ଎ͷՄೳੑΛ୳ͬͨɻϚ

Ϋϩͳྔͷࡾॏਫૉ͸์ࣹੑ෺࣭ͱͯ͠औΓѻ͍ʹ੍͚͔͕نΒΕ͓ͯΓɺ௨ৗͷݪ

ର৅੍ن೉Ͱ͋Δɻ΋͠ɺ๏ࠔ͕༺࢖ઃͰ͸҆શ؅ཧͷ఺͔ΒࢪثͷՃ଎༺ݧ࣮֩ࢠ

֎ͷۃ௿ೱ౓ͷτϦν΢ϜΛؚΜͩਫૉΨεΛΠΦϯԽ͠λϯσϜՃ଎ثʹΑΓՃ଎

͢Δ͜ͱ͕Ͱ͖Ε͹ɺྫ͑ڧ౓͕ऑ͍ϏʔϜͰ͋ͬͯ΋ɺதੑࢠҠߦ൓Ԡͷڀݚɺݕ

ग़ثςετ౳ʹ༗༻Ͱ͋Δɻ͜ͷख๏ͷͨΊͷ༧උ࣮ݧͱͯ͠ɺλϯσϜՃ଎ثʹΑ

ΓՃ଎ͨ͠ॏཅࢠϏʔϜΛॏਫૉΨεඪత͋ͯɺd(d, t)൓ԠʹΑΓۃඍྔͷτϦν΢

ϜΛੜ੒͢ΔςετΛ͍ߦɺ૝ఆ͢Δੜ੒཰͕ಘΒΕΔ͜ͱΛ֬ೝͨ͠ɻ·ͨɺਫૉ

ΨεΛRFɾՙిަܕ׵ΠΦϯݯʹಋೖ͠ɺਫૉෛΠΦϯΛੜ੒͢ΔςετΛ͍ߦɺΠ

ΦϯԽޮ཰ͷૅجσʔλΛಘͨɻ෭࢈෺త੒Ռͱͯ͠ɺਫૉΨεಋೖͱ RFҹՃ͚ͩ

ͰෛΠΦϯΛੜ੒͢Δͱ͍͏؆ศͳਫૉෛΠΦϯੜ੒๏Λཱ֬͢Δ͜ͱ͕Ͱ͖ͨɻ͜

ͷํ๏͸ɺΠΦϯݯॳஈͰੜ੒͞ΕͨਫૉཅΠΦϯͱΠΦϯݯ಺ʹ଺ཹ͍ͯ͠Δਫૉ

෼ࢠͷՙిަ׵൓ԠʹΑͬͯਫૉෛΠΦϯ͕ੜ੒͞ΕΔͱ͍͏ݱ৅Λར༻͍ͯ͠Δɻ
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9C+p ཚʹΑΔࢄ໐ڞ 10Nڞ໐ঢ়ଶͷ୳ࡧ (ֲၭዉɺࢤ૱ޱࡔɺࣉ੢ߴ)

ຊڀݚ͸ 9C+p ֩ࢠݪཚʹΑΓະ஌ͷࢄ໐ڞ 10Nͷڞ໐ঢ়ଶΛ୳͠ࡧɺ΍͸Γ·ͩ׬

શʹ͸໌Β͔ʹ͞Ε͍ͯͳ͍ϛϥʔ֩ 10Liͷ४ҐͱͷରԠؔ܎Λ໌Β͔ʹ͠ɺ͜ΕΒ

ͷ֩ߏ଄ʹؔ͢Δ஌ݟΛಘΔ͜ͱΛ໨తͱ͍ͯ͠Δɻຊ೥౓͸ҎԼͷ̎఺ʹऔΓ૊Μ

ͩɻ

1) ௿ΤωϧΪʔ 9C ϏʔϜͷੜ੒ςετ

ཧԽֶڀݚॴͷ RIPSϏʔϜϥΠϯʹ͓͍ͯɺ֩ͨ͋ࢠΓ໿ 4 MeV ͷ 9CϏʔϜΛੜ

੒͢ΔςετΛ͍ߦɺকདྷͷຊ࣮ݧͷηοτΞοϓΛઃ͢ܭΔͨΊʹඞཁͳϏʔϜڧ

౓ɺ७౓ɺΤωϧΪʔɾҐஔɾ֯౓͕޿ΓͷσʔλΛऔಘͨ͠ɻ

2) 9C+p ཚͷςετଌఆࢄ໐ڞ

কདྷͷຊ࣮ݧͰ͸ڞ໐ঢ়ଶͷ໌֬ͳࣝผͷͨΊɺཧݚɾ۝େʹΑΓ৽ͨʹ։ൃ͞ΕΔ

௿ΤωϧΪʔ࣮ݧ༻ͷภۃཅࢠඪత͕༻͍ΒΕΔ༧ఆͰ͋Δɻࠓճ͸ɺ্هϏʔϜੜ

੒ςετͷ௚ޙʹɺ༧උଌఆͱͯ͠ɺඇภۃͷཅࢠඪత (ϙϦΤνϨϯບ)Λ༻͍ͯɺ
9C+p ஄ੑࢄཚͷྭؔى਺Λଌఆͨ͠ɻࡏݱσʔλղੳதͰ͋Δɻ

Ճ଎ྔ࣭ث෼ੳܥͷ։ൃ (খౡ୓࿠ɺ৽໊ࡈ޹ɺാޱढ़໵ɺՏ໺Ᏽ೭ɺ໺࿊఩෉ɺޱࡔ

(ࢤ૱

ശ࡚ͷλϯσϜࢪઃ͸લ೥౓Ͱγϟοτμ΢ϯ͠ɺҏ౎Ωϟϯύεͷ৽Ճ଎ࢪثઃΛ

༻͍ͯͷAMSγεςϜͷߏஙʹऔΓ૊Έग़ͨ͠ɻΠΦϯݯ (MC-SNICS)ͷੑೳධՁɺ

ೖࣹϏʔϜฒͼʹՃ଎ޙͷϏʔϜͷΤϛολϯεଌఆɺAMSϏʔϜϥΠϯͷ੔උ౳ʑɺ

ѹߴͳ͔ͬͨ͜ͱͱͯ͠͸ɺ͍ͯͬߦઃͰ͸ࢪతͳ੔උͱௐ੔͕ओͰ͋Δɻശ࡚ૅج

λʔϛφϧͰͷΨεετϦούʔʹΑΔՙిม׵ͷςετΛ։࢝͠ɺCϏʔϜʹؔ͠

ͯ͸୸ૉബບʹΑΔՙిม׵ʹൺ΂ͯ໌Β͔ʹϏʔϜͷΤϛολϯεͷ૿େ͕ԡ͑͞

ΒΕΔͱͷ݁ՌΛಘ͍ͯΔɻ

ҏ౎ΩϟϯύελϯσϜՃ଎ࢪثઃͷ্ཱͪ͛ͱശ࡚Ճ଎ࢪثઃͷഇࢭાஔ (ελοϑ

શһ)

ҏ౎ΩϟϯύεͷՃ଎ثɾϏʔϜԠ༻ՊֶηϯλʔͰ͸ژେ͔ΒλϯσϜՃ଎͕ثҠ

ઃ͞ΕɺH26೥ ՄೳʹͳͬͨɻҰํɺϏʔ͕༺࢖ɺ10݄͔Βͯ֨͠߹ʹࠪݕઃࢪʹ9݄

ϜϥΠϯ͸γϟοτμ΢ϯͨ͠ശ࡚λϯσϜՃ଎ࢪثઃ ͷثػͷओཁ(ࣨݧ࣮֩ࢠݪ)

΁ͷೖثཚ૧ϏʔϜϥΠϯɺAMSϏʔϜϥΠϯɺFFAGՃ଎ࢄܕར༻ʹΑͬͯɺେ࠶

ࣹϏʔϜϥΠϯΛઃஔ͢Δ͜ͱʹ͠ɺH26೥౓தͷઃܭͱ৽ثػنͷ੡࡞ΛͯܦɻH27

೥ 3݄ʹΑ͏΍͘ҏ౎ࢪઃʹҠઃɾߏங͞Εͨɻ͜ͷͨΊ 4݄͔ΒٸϐονͰ૯߹ۦಈ

ςετ΍੍ܥޚͷௐ੔ΛਐΊɺ6݄ʹϏʔϜϥΠϯܥͷࢪઃࠪݕʹ߹֨ɺಉ݄ʹ༧ఆ͠

͍ͯͨ෺ཧֶՊ 3೥ੜͷֶੜ࣮ݧʹؒʹ߹ΘͤΔܗͰશܥͷڙ༻͕ՄೳͱͳͬͨɻՆ
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Ҏ߱͸ͦΕͧΕͷϏʔϜϥΠϯͷ૯߹ௐ੔ɺژେΑΓҠઃͨ͠ΞϧϑΝτϩεΠΦϯ

ݯ (ЋཻࢠͳͲؾମࢼྉ༻ΠΦϯݯ)ͷߏ࠶ஙͳͲΛ࣮ࢪɺશܥͷػೳڧԽʹऔΓ૊Μ

Ͱ͍Δɻ

Ұํɺശ࡚ࢪઃͰ͸؅ཧ۠Ҭղআʹ͚ͯ޲ͷഇࢭાஔΛ࣮ͨ͠ࢪɻ਺೥લʹ์ࣹԽ

ͷڧ੍نԽ͕͋Γɺ๏վਖ਼͜ޙͷن໛ͷՃ଎ࢪثઃͷഇࢭ͸ॳΊͯͰ͋ͬͨͨΊɺن

੍ி΋զʑ΋ख୳Γͷঢ়ଶͰͷελʔτͰ͋ͬͨɻղମۀ࡞ͱฒثػ֤ͯ͠ߦͷଌఆ

Λ͍ߦͳ͕Βݕ౼ΛՃ͑ͨ݁Ռɺઢྔଌఆ݁Ռʹࣹ์͍ͨͮجԽ෺ͷ൑ఆج४ΛߟҊ

͢ΔʹࢸΓɺ੍نிͷཧղ΋ಘΒΕͯાஔͷ໨ॲཱ͕ͬͨɻҏ౎ࢪઃͰͷՃ଎ཱͪث

্͛ͱฒͯ͠ߦͷ࣮ࢪͰ͋ͬͨͨΊɺ౰ॳͷ༧ఆΑΓ͸গ͠஗ΕͯH28೥౓ʹҰ෦ͷ

Λ࣋ͪӽ͢͜ͱʹͳ͕ͬͨۀ࡞ 9݄຤ʹ͸ྃ͢׬ΔࠐݟΈͰ͋Δɻ

ൃද࿦จ
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ภۃҠྔߦʹΑΔ૒ىྭࢠۃϞʔυͷڀݚ:

एڱஐ࢚

೔ຊ෺ཧֶձ 2015೥ळقେձ (2015೥ 9݄ɺେཱࢢࡕେֶ)

৽ݩૉ߹੒΁ͷ௅ઓ:

৿ాߒհ (ট଴ߨԋ)

೔ຊ෺ཧֶձୈ 71ճ೥࣍େձ, 2016೥ 3݄ 19೔, ౦๺ֶӃେֶ

Ecm = 1.0 MeVͰͷ 4He(12C,16O)γશ൓Ԡஅ໘ੵଌఆ:

,༟܇ా౻ ૬ྑࢸݐ, ాඌ੒ষ, ੒ਗ਼ٛത, ᖛ݈ݩҰ, ൐஧඙, ޾༞ޱࢁ

೔ຊ෺ཧֶձୈ 71ճ೥࣍େձ, 2016೥ 3݄ 21೔, ౦๺ֶӃେֶ

132Sn(p, n)൓ԠʹΑΔΨϞϑςϥʔભҠͷڀݚ:

҆ా३ฏ, एڱஐ࢚, ,ࢤ૱ޱࡔ ଞ

ୈ 71ճ೔ຊ෺ཧֶձ೥࣍େձ (2016೥ 3݄ɺ౦๺ֶӃେֶ)

۝भେֶཧֶ෦ͷߴେ࿈ۀࣄܞͷࢼΈ —ΤΫηϨϯτɾενϡʔσϯτɾΠϯɾαΠ

Τϯεҭ੒ϓϩδΣΫτ (ESSP)—:

໺࿊఩෉

2015೥౓ ෺ཧڭҭֶձ೥ձ ୈ 32ճ෺ཧڭҭڀݚେձ (2015೥ 8݄ɺ۝भେֶ)

ӡಈֶٯ 132Sn(p, n)൓ԠʹΑΔΨϞϑςϥʔભҠͷڀݚ:

҆ా३ฏ, ,لڡ໺࡫ Remco Zegerds, ଞ SAMURAI17 Collaboration

ୈ 121ճ೔ຊ෺ཧֶձ۝भࢧ෦ྫձ (2015೥ 12݄ɺ۝भۀ޻େֶ)

(p,2p) ൓ԠʹΑΔ 48Ca ͷҰཻڧࢠ౓෼෍ଌఆ:

ਐ౻༎ี, ໺࿊఩෉, एڱஐ࢚, ,ࢤ૱ޱࡔ ҆ా३ฏ, ా୺৺ւ, େ૔ҁ՚, ຽҪ३, Guil-

laume Gey, ,ຊͪͻΖؠ ౉ลचҎ, ౻Ԭ޺೭, ,गԻ্ࡕ Yang Zaihong, Panin Valerii

ୈ 121ճ೔ຊ෺ཧֶձ۝भࢧ෦ྫձ (2015೥ 12݄ɺ۝भۀ޻େֶ)

෼ޫֶతखஈͱͯ͠ͷ (p,2p) ൓Ԡͷ৴པੑ:

ా୺৺ւ, ໺࿊఩෉, एڱஐ࢚, ,૱ޱࡔ ҆ా३ฏ, ਐ౻༎ี, େ૔ҁ՚, தౡቒ

ୈ 121ճ೔ຊ෺ཧֶձ۝भࢧ෦ྫձ (2015೥ 12݄ɺ۝भۀ޻େֶ)

(p, np)൓ԠଌఆʹΑΔ֩ࢠݪଟମޮՌͷڀݚ:

55



େ૔ҁ՚, एڱஐ࢚, ҆ా३ฏ, ,ࢤ૱ޱࡔ ਐ౻༎ี, ా୺৺ւ, தౡቒ, ໺࿊఩෉, લా

,ॏ޾ ຊୡ໵ࢁ

ୈ 121ճ೔ຊ෺ཧֶձ۝भࢧ෦ྫձ (2015೥ 12݄ɺ۝भۀ޻େֶ)

εϐϯґଘྗͷ֩಺ഔ࣭ޮՌڀݚͷͨΊͷதੑࢠภۃ౓ܭͷֱਖ਼:

தౡቒ, एڱஐ࢚, େ૔ҁ՚A, ໺࿊఩෉, ,ࢤ૱ޱࡔ લా޾ॏ, ҆ా३ฏ, ਐ౻༎ี, ా

୺৺ւ, ຊୡ໵ࢁ

ୈ 121ճ೔ຊ෺ཧֶձ۝भࢧ෦ྫձ (2015೥ 12݄ɺ۝भۀ޻େֶ)

ཅڞࢠ໐ࢄཚ࣮ݧͷͨΊͷ௿ΤωϧΪʔ 9C ϏʔϜͷ։ൃ:

ӫେี, Evgeniy Milman, ,ߴ੢ࣉ ,ࢤ૱ޱࡔ ֲၭዉ, ଇদګজ, ळࢁཅฏ, ෱ଟوେ,

Sergey Chebotaryov, Wooyoung Kim, ,༑༸ࡔ্ ,઒༤Ұࢢ ,لڡ໺࡫ ཱੴ݈Ұ࿠, ࠓ

Ҫ৳໌, ,ӳ੪ޱࢁ ૣ઒੎໵, Daid Miles Kahl, ,༟࢘ޱࡔ ҆෦࣏ܟ࿠, ๺ଜಙོ, ۚ

,ஐতࢠ ,ଠ࿕ߛాࢁ Sanghoon Hwang, Dahee Kim, Alfredo Galindo-Uribarri, Elisa

Romero-Romero, Didier Beaumel

ୈ 121ճ೔ຊ෺ཧֶձ۝भࢧ෦ྫձ (2015೥ 12݄ɺ۝भۀ޻େֶ)

۝େλϯσϜՃ଎ثʹ͓͚Δ৽ AMS ϏʔϜϥΠϯͷ։ൃ

Տ໺Ᏽ೭, ໺࿊఩෉, ,ߴ੢ࣉ ,ࢤ૱ޱࡔ খౡ୓࿠, ৽໊ࡈ޹, ֲၭዉ, ଇদګজ, ാޱढ़

໵, ᒇେี, ෱ଟوେ, ळࢁཅฏ, ੢ాቒ, ্ϊொਫل

ୈ 121ճ೔ຊ෺ཧֶձ۝भࢧ෦ྫձ (2015೥ 12݄ɺ۝भۀ޻େֶ)

۝भେֶλϯσϜՃ଎ࢪݧ࣮ثઃݱঢ়ใࠂɿഇࢭͱҠస:

,ߴ੢ࣉ ໺࿊఩෉, ৿ాߒհ, एڱஐ࢚, ,༟܇ా౻ ࢤ૱ޱࡔ

ୈ 28ճλϯσϜՃ଎ٴثͼͦͷपลٕज़ͷڀݚձɺ2015೥ 07݄ 03೔ɺ౦๺େֶ

֎෦ۚࢿ

〈〈จ෦লՊֶڀݚඅิॿۚ 〉〉
ڀݚ൫ج (C)ʮεϐϯภۃΛऔΓೖΕͨඇଋറ֩෼ޫ๏ͷ։ൃʯ

ߴ੢ࣉ) 2015ʙ2017೥౓)

एखڀݚ (B) ʮ௿ΤωϧΪʔෆ҆ఆ֩ϏʔϜ࣮ݧ༻ͷബບภۃཅࢠඪతͷ։ൃʯ

ࢤ૱ޱࡔ) 2013ʙ2015೥౓)
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೔ຊֶज़ৼڵձಛผڀݚһ౳ٴͼڞಉڀݚͷ࠾୒ (ֶ֎͔Βͷड͚ೖΕΛؚΉ)

҆ా३ฏɺ೔ຊֶज़ৼڵձಛผڀݚһ (DC1)

ଞେֶͰͷڀݚͱڭҭ

ूதٛߨɿ๺ւಓେֶཧֶ෦ (৿ాߒհ)

ूதٛߨɿಸྑঁࢠେֶཧֶ෦ (৿ాߒհ)

ֶ෦̐೥ੜଔڀݚۀ

(1) ্ϊொਫل : ʢࢦಋڭһɺ໺࿊఩෉ʣ

۝େλϯσϜՃ଎ثʹ͓͚ΔAMSγεςϜͷ։ൃ – ϏʔϜ࣠ௐࠪ –

(2) ্໺ل۽ : ʢࢦಋڭһɺࣉ੢ߴʣ

Geݕग़ثʹΑΔΨϯϚઢܭଌͱίϯϐϡʔλʔɾγϛϡϨʔγϣϯ

(3) Ԭ঵ฏ : ʢࢦಋڭһɺࣉ੢ߴʣ

RFɾՙిަ׵ΠΦϯݯʹΑΔਫૉෛΠΦϯͷੜ੒

(4) ଟլஐ࠸ : ʢࢦಋڭһɺ৿ాߒհʣ
12C+12Cڞ໐ࢄཚ࣮ݧͷͨΊͷϏʔϜيಓࢉܭ

(5) ଟ࿨رߤ : ʢࢦಋڭһɺࣉ੢ߴʣ

Geݕग़ثʹΑΔΨϯϚઢܭଌͱίϯϐϡʔλʔɾγϛϡϨʔγϣϯ

(6) தౡफ़ : ʢࢦಋڭһɺएڱஐ࢚ʣ

εϐϯґଘྗͷ֩಺ഔ࣭ޮՌڀݚͷͨΊͷதੑࢠภۃ౓ܭͷֱਖ਼

(7) ੢ాफ़ : ʢࢦಋڭһɺ໺࿊఩෉ʣ

λʔϛφϧిѹ 6.5MeVʹ͓͚Δՙిฏߧঢ়ଶͷଌఆ

(8) ฏ໺߶ : ʢࢦಋڭһɺ৿ాߒհʣ

12Cͷ஄ੑࢄཚΛ༻͍ͨλϯσϜՃ଎ثͷΤωϧΪʔֱਖ਼

(9) ޫԬॣ : ʢࢦಋڭһɺ৿ాߒհʣ

۝भେֶλϯσϜՃ଎ثʹ͓͚ΔΤωϧΪʔֱਖ਼

म࢜࿦จ

(1) େ૔ҁ՚ɿ(ࢦಋڭһɺएڱஐ࢚)

ڀݚଟମޮՌͷΞΠιεϐϯґଘੑͷ֩ࢠݪϊοΫΞ΢τ൓ԠʹΑΔࢠ֩
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(2) ֲၭዉɿʢࢦಋڭһɺࣉ੢ߴʣ

ཅڞࢠ໐ࢄཚ࣮ݧͷͨΊͷ௿ΤωϧΪʔ 9CϏʔϜ։ൃ

(3) খౡ୓࿠ɿ(ࢦಋڭһɺ໺࿊఩෉)

۝େλϯσϜՃ଎ࢪثઃʹ͓͚ΔAMSγεςϜͷ։ൃ – ಉҐମ෼ੳܥͷߏங –

(4) ਐ౻༎ีɿʢࢦಋڭһɺ໺࿊఩෉ʣ

("p, 2p)൓ԠʹΑΔ 48CaͷҰཻڧࢠ౓෼෍ଌఆ

(5) ాதହوɿ(ࢦಋڭһɺ৿ాߒհ)

ॏ֩ಉ࢜ͷ༥߹൓Ԡͷোน෼෍ͷڀݚ

(6) ా୺৺ւɿʢࢦಋڭһɺ໺࿊఩෉ʣ

෼ޫֶతखஈͱͯ͠ͷ (p, 2p)൓Ԡͷ৴པੑ

(7) ৽໊ࡈ޹ɿ(ࢦಋڭһɺ໺࿊఩෉)

۝େλϯσϜՃ଎ࢪثઃʹ͓͚ΔAMSγεςϜͷ։ൃ – ΠΦϯϏʔϜͷੜ੒ͱ

Ճ଎ –

(8) ଇদګজɿ(ࢦಋڭһɺࣉ੢ߴ)

ͷ։ൃͱDD൓ԠͷଌఆݯਫૉෛΠΦϯ͚ͨ޲ʹϏʔϜੜ੒ࢠॏཅࡾ

ֶ֎Ͱͷֶձ׆ಈ

໺࿊఩෉ɿ෺ཧֶձएख঑ྭ৆ ҕһ௕ߟஊ࿩ձ৽ਓ৆બ֩ࢠݪɾ(෺ཧྖҬ֩ݧ࣮)

֩෺ཧҕһձҕһɺେࡕେֶ֩෺ཧڀݚηϯλʔӡӦҕһձҕһ

ಉ αΠΫϩτϩϯࢪઃߴ౓Խɾٕज़ࢾ໰ҕһձҕһ

J-PARC์ࣹઢ҆શҕһձҕһ

৿ాߒհɿؖࠃՃ଎ܭثըRISPϓϩάϥϜॿݴҕһ

एڱஐ࢚ : େࡕେֶ֩෺ཧڀݚηϯλʔܭڀݚըݕ౼ઐ໳ҕһձҕһ

ಉ ՝୊৹ࠪઐ໳ҕһձҕһݧ࣮

ɿʮ೔ຊͷ֩෺ཧͷকདྷϨϙʔτʯฤूҕһࢤ૱ޱࡔ

ͦͷଞͷ׆ಈͱ੒Ռ

ମݧೖֶɾ࣮ݧʮ෺࣭Λಁա͢Δཻࢠઢʯࣉ੢ߴ (2016೥ 3݄ 29೔)

ମݧೖֶɾ࣮ݧʮ਎ͷճΓͷ์ࣹೳମݧʯ౻ా܇༟ (2015೥ 3݄ 29೔)

ͭ͘͹ࡍࠃձٞ৔ɺୈ 5ճՊֶͷࢠߕԂશࠃେձ

հߒ΁ʯ৿ాऀݕԋʮະ஌΁ͷྖҬ΁௅Ήʂ୳ߨௐج (2015೥ 3݄ 20೔)

๛ాཧԽֶڀݚॴɺୈ 12ճ๛ాཧ࠙ݚ࿩ձ ʮ113൪ݩૉൃݟʯ৿ాߒհ

(2015೥ 12݄ 18೔)

ϫʔΫγϣοϓ “Nuclear physics with Triplet-DNP technique and its application”
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ੈ࿩ਓʢࢤ૱ޱࡔʣʢ۝भେֶҏ౎Ωϟϯύεɺ2016೥ 1݄ 8೔ʣ

ग़લٛߨʮ֩ࢠݪͷੈքͱӉ஦ͷྺ࢙ʯ ໺࿊఩෉ (2015೥ 9݄ɺদࢁೆߴ౳ֶߍ)
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