
෺ཧࣨڭ೥࣍ใࠂॻ

ฏ੒̎̑೥౓

̎̌̍̐೥݄̏

۝भେֶେֶӃཧֶڀݚӃ෺ཧֶ෦໳



(άϧʔϓݧ࣮֩ࢠݪ)࠲ߨ෺ཧֶࢠཻ

੒һߏࣨڀݚ

໺࿊఩෉ तڭ ɹ৿ాߒհ तڭ

एڱஐ࢚ ।ڭत ߴ੢ࣉ ।ڭत

༟܇ా౻ ॿڭ ɹࢤ૱ޱࡔ ॿڭ

લా๛࿨ ٕज़৬һ

〈〈 େֶӃ ത࢜՝ఔ 〉〉
޾༞ޱࢁ

〈〈 େֶӃ म࢜՝ఔ 〉〉
େதܙو େีۄၲ ੢ݑࢁҰ ෱Ӭ୓

લా༟࢙ ҆ా३ฏ ٱࠃඌڇ Ӵ౻ཽҰ

ాඌ੒ষ ඌल໌ߴ ੒ਗ਼ٛത ੢ඌو߁ ᖛ݈ݩҰ ଠɹܚྛ ൐

஧඙ɹ

〈〈 ֶ෦ ଔڀݚۀੜ 〉〉
ֲၭዉɹ େฏؒٱ খౡ୓࿠ ਐ౻༎ี

ాதହو ా୺৺ւ ৽໊ࡈ޹ ଇদګজ ຊᠳ໵ࢁ

୲౰तۀ

ɾಉԋशૅجֶྗ (໺࿊఩෉ɺࣉ੢ߴ)ɺίΞηϛφʔ (एڱஐ࢚)ɺ

গਓ਺ηϛφʔ ֶؾɺి࣓(ߴ੢ࣉ) (໺࿊఩෉)ɺࣗવՊֶ૯߹࣮ݧ ɺ(ߴ੢ࣉ)

෺ཧֶ࠷લઢ ɺྗֶ(ߴ੢ࣉ) (एڱஐ࢚)ɺిֶ࣓ؾ Iɾಉԋश (৿ాߒհ)ɺ

ઌ୺෺ཧֶ࠷ ෺ཧֶ֩ࢠݪɺ(ࢤ૱ޱࡔ) (໺࿊఩෉)ɺ

෺ཧֶ࣮ݧ (৿ాߒհɺ౻ా܇༟ɺࢤ૱ޱࡔɺएڱஐ࢚ɺࣉ੢ߴ)ɺ

෺ཧֶθϛφʔϧ (৿ాߒհɺएڱஐ࢚)ɺ֩ࢠݪɾߴΤωϧΪʔֶ࣮ݧ (৿ాߒհ)ɺ

ݧ࣮֩ࢠݪ (एڱஐ࢚)

ҭ໨ඪͱ੒Ռڭɾڀݚ

֩಺֩ؒࢠ૬࡞ޓ༻ͷڀݚͷͨΊͷதੑࢠεϐϯଌఆܥͷ։ൃ (҆ా३ฏɺएڱஐ࢚)

ͷੑ࣭͕มԽ͢Δʮഔ࣭ޮՌʯ͕͋Δͷ͔൱͔ࢠɾதؒࢠഔ࣭಺ʹ͓͍ͯɺ֩֩ࢠݪ

͸֩ࢠݪ෺ཧʹ͓͍ͯڵຯਂ͍ςʔϚͰ͋Δɻഔ࣭ޮՌΛௐ΂Δ্Ͱɺ֩಺Ͱͷ֩ࢠ

79



ϊοΫΞ΢τ൓Ԡ͸༗ޮͰ͋Δɻզʑ͸ɺExclusiveͳࢠཚʹରԠ͢Δ֩ࢄࢠ֩ (!p,!n p)

൓ԠͷੈքॳͷଌఆΛ͜͏ߦͱΛ໨͍ͯ͠ࢦΔɻͦͷͨΊʹɺ(1)தੑࢠภۃ౓ଌఆɺ

(2)Exclusiveଌఆɺͷ 2ͭͷཁૉΛ༗͢Δ (!p,!n p)൓Ԡʹ͓͚ΔภۃҠྔߦଌఆܥͷ։

ൃΛͨͬߦɻͦͷ݁Ռɺ6Liٴͼ 12C྆ඪతʹରͯ͠ 1sيಓͱ 1pيಓͷ෼཭ʹ੒ޭ͠ɺ

ඍ෼அ໘ੵٴͼภۃ෼ղೳͷऔಘʹ੒ޭͨ͠ɻ͞ΒʹɺภۃҠྔߦʹؔͯ͠΋ɺॴఆ

ͷ࣌ؒͷଌఆΛ͜͏ߦͱͰഔ࣭ޮՌͷڀݚʹඞཁͳਫ਼౓͕ಘΒΕΔͱͷ݁࿦Λಘͨɻ

εϐϯภۃཅࢠʹΑΔෆ҆ఆ֩ͷ൓Ԡɾߏ଄ڀݚʢࢤ૱ޱࡔʣ

ۙ೥ɺෆ҆ఆ֩ʹ͓͚ΔςϯιϧྗɾεϐϯيಓྗɾࡾମྗͳͲͷεϐϯґଘ૬࡞ޓ

༻ͷಇ͖͕஫໨ΛूΊ͍ͯΔɻ͜ΕΒͷ૬࡞ޓ༻ͷݱΕΛௐ΂ΔͨΊɺෆ҆ఆ֩Ϗʔ

Ϝ࣮ݧ༻ͷੈք།ҰͷภۃཅࢠඪతΛ༻͍ͯɺεϐϯࣗ༝౓Λ͔ͨ͠׆ෆ҆ఆ֩ڀݚ

ΛਐΊ͍ͯΔɻຊ೥౓͸ಛʹɺཧݚRIϏʔϜϑΝΫτϦʔʹ͓͍ͯʮ1. ཅࢠ஄ੑࢄཚ

.ͼʮ2ٴʯݧ࣮ ཅڞࢠ໐ࢄཚ࣮ݧʯΛ਱͢ߦΔͨΊͷ४උΛूதతʹਐΊͨɻ·ͨɺ

૷ஔ։ൃͷաఔʹ͓͚Δ෺ੑతͳڀݚʮ3. ๕߳଒ࡾॏ߲ภۃաఔͷղ໌ʯ΋ਪਐͨ͠ɻ

ɹ̍ɽʮཅࢠ஄ੑࢄཚʯɹ஄ੑࢄཚʹ͓͚Δεϐϯيಓ݁߹ͷऑԽʹܾؔͯ͠ఆతͳ݁

࿦ΛಘΔͨΊɺ൓Ԡཧ࿦ͷཱ֬͞ΕͨதߴΤωϧΪʔ 200MeV/Aʹ͓͚Δ p-6Heภۃ

෼ղೳଌఆΛཧݚ RIBFʹͯ਱͢ߦΔɻ͜ͷ໨తͷͨΊɺେܘޱͷภۃཅࢠඪతγε

ςϜΛߏங͠ɺैདྷͷ̒ഒڧɺੈք࠷େͷମੵΛ࣋ͭࢼྉΛภͤ͞ۃΔ͜ͱʹ੒ޭ͠

ͨɻ·ͨɺภۃ౓ͷ্޲ͷͨΊͷϚΠΫϩ೾ճ࿏ٴͼ৽೾௕Ϩʔβʔͷ։ൃɺ͞Βʹɺ

ηοτΞοϓͷثग़ݕυϦϑτνΣϯόʔ౳ɺܕ΍ଟਊઢثग़ݕࢠ෼ղೳͷ൓௓ཅߴ

ஙΛਐΊ͍ͯΔɻߏ

ɹ̎ɽʮཅڞࢠ໐ࢄཚʯɹཅڞࢠ໐ࢄཚ͸ɺཅࢠա৒֩ͷඇଋറঢ়ଶΛ͢ڀݚΔͨΊͷ

෺ཧྔଌఆͱͯ͠୸ૉۃཚʹ͓͚Δॳͷภࢄ໐ڞࢠͳख๏Ͱ͋Δɻෆ҆ఆ֩ʕཅྗڧ

̕–ཅࢄࢠཚ࣮ݧͷϚγϯλΠϜ͕ೝΊΒΕͨ͜ͱΛड͚ɺ௿ΤωϧΪʔ୸ૉ̕ϏʔϜ

։ൃ࣮ݧɺٴͼബບภۃཅࢠඪతͷ։ൃΛਐΊͨɻ

ɹ̏ɽʮࡾॏ߲ภۃաఔͷղ໌ʯɹඪతʹ༻͍͍ͯΔภݪۃཧ͸·ͩղ໌͞Ε͍ͯͳ͍

෦෼΋ଟ͘ɺ෺ੑతʹ΋ڵຯ͕࣋ͨΕ͍ͯΔɻຊ೥౓͸ɺͦͷ಺ͷ๕߳଒෼ىྭࢠঢ়

ଶͷण໋ٴͼεϐϯ֨ࢠ؇࿨ܾ࣌ؒఆͷͨΊͷղੳख๏ΛߟҊ͠ɺ݁ՌΛ౤ߘ࿦จͱ

ͯ͠·ͱΊ࢝Ί͍ͯΔɻ

(p, 2p)൓ԠΛ༻͍ͨCaͷཻ̍ڧࢠ౓෼෍ଌఆ (෱Ӭ୓ɺࢤ૱ޱࡔɺ໺࿊఩෉)

ۙ೥ͷෆ҆ఆ֩෺ཧͷൃలʹΑͬͯɺதੑࢠա৒֩ͳͲ҆ఆྖҬ͔Β཭Εͨ֩ࢠݪ

ͷ֪ߏ଄͕҆ఆྖҬͱ͸ҟͳ͍ͬͯΔ͜ͱ͕෼͔ͬͯདྷͨɻͦͷ֪ߏ଄มԽΛੜΈग़

ఏএͷςϯιϧྗʹΑΔɺϞϊϙʔϧޮՌ͕͋Δɻ͜ͷࢯҼͷҰͭͱͯ͠ɺେ௩ݪ͢

ޮՌ͕͋Δͱɺཅࢠͷ j>يಓͱ j<يಓͱͷΤωϧΪʔ͕ࠩɺಛఆͷيಓͷதੑࢠ਺
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ʹԠͯ͡มԽ͢Δɻ

͜ͷޮՌͷূݕʹ͸ɺf7/2يಓͷதੑࢠ਺͕େ͖͘ҟͳΔCaಉҐମͰཅࢠͷ d3/2ي

ಓͱ d5/2يಓͷ (ฏۉ)ΤωϧΪʔࠩͷมԽΛௐ΂Δ͜ͱ͕༗ޮͰ͋Δɻͦ͜Ͱɺ(!p, 2p)

൓ԠΛ༻͍ͯ྆يಓͷڧ౓෼෍Λௐ΂ΔϓϩάϥϜΛ࢝Ί͍ͯΔɻ͜ͷଌఆͰ͸ɺݸʑ

ͷ४ҐΛ෼཭ଌఆ͢ΔͨΊʹߴ෼ղೳ͕ཁ͞ٻΕΔͨΊɺ਺೥લ͔ΒRCNPͷ 2Ξʔ

ϜεϖΫτϩϝʔλܥͷߴ෼ղೳԽʹऔΓ૊Έɺࡢ೥౓·Ͱͷ։ൃͰ∆E=160keVΛ

ୡ੒ɺຊଌఆ࣮ࢪʹ໨ॲΛ͚ͭͨɻ͜ͷ݁Ռʹ͍ͯͮج 2013೥ 5݄ʹRCNPʹ͓͍ͯ

ɻͨͬߦΛݧ࣮

RCNPͷภۃΠΦϯݯͷෆௐͰϏʔϜͷ࣭ɾྔͱ΋ॆ෼Ͱ͸ͳ͔͕ͬͨɺݶΒΕͨ

σʔλ͔ΒɺEp=200 MeVͰͷ (!p, 2p)൓Ԡ͕يಓͷಉఆͱཻ̍ڧࢠ౓ͷநग़ͷྗڠͳ

खஈʹͳΔ͜ͱΛ֬ೝ͠ɺ͜Ε·Ͱ 1d3/2Ͱ͋Δͱ͑ߟΒΕ͍ͯͨྖҬʹ 1d5/2ڧ౓͕

ɻ͍ͨͩ͠ݟΔ͜ͱΛ͍ͯ͠ࡏࠞ

pd෼ղ൓Ԡʹ͓͚Δ Space Starҟৗ (૬ྑࢸݐɺେதܙوɺલా༟࢙)

p+dˠp+p+n෼ղ൓Ԡ͔Βͷ ɺ(a)ਖ਼͕ࢠ3֩ Λͳͯ͠ԕ͔͟Γɺ(b)ͦͷਖ਼ܗ3֯ 3

ϏʔϜ࣠ͱਨ௚ͱͳΔӡಈֶ৚݅ΛSpace͕ܗ֯ StarʢSSʣͱݺͿɻ1989೥ʹEn = 13

MeVͰͷ̽+dˠ̽+̽+p൓ԠͷSSஅ໘ੵ͕ີݫͳFaddeevࢉܭ஋ͱ໿ 30%߹Θͳ͍

Ε͞ࠂ৅͕ใݱ SS anomalyͱݺ͹Ε͍ͯΔɻ͔͠͠ɺ4൒ੈࠓͨͬܦل΋ SS anomaly

ͷݪҼ͕ղ໌͞Ε͍ͯͳ͍ɻզʑ͸ɺߴ৴པ౓ͰଌఆͰ͖Δ p+dˠ p+p+n൓ԠͰ SS

anomalyΛ 1998೥͔Βܥ౷తʹௐ΂ɺ15೥ޙͷࠓ೥౓Ͱ࣮ݧΛͨྃ͠׬ɻࡢ೥౓·Ͱ

ͷ࣮ݧͰɺp+dˠ p+p+nͷҟৗ͸

(a)ਖ਼ܗ֯ࡾ৚݅Ͱ࠷େʹͳΔɺ

(b) ਨ௚৚݅Ͱ࠷େʹͳΔɺ

ͱͷ݁ՌΛಘͨɻͭ·Γɺҟৗ͸ SS৚݅Ͱ࠷େʹͳΔɺͱ൑໌ͨ͠ɻࠓ೥౓Ͱɺ(c)

ΤωϧΪʔґଘੑͷௐࠪΛऴ͑ͨɻ݁Ռ͸ҎԼͷͱ͓Γɻ

(c) p+dˠ p+p+nͷ SSҟৗ͸ E(p-beam) = 7.5, 9.5, 13 MeVͰ໿ −8%ͰҰఆͰ

͋Δɻ

͜ΕΒ (a),(b),(c)ͷ SS anomalyͷಛ࣭͔Βɺཧ࿦Ո͕ૣݪʹٸҼΛղ໌͢΂͖Ͱ͋

Δɻ

௒ॏݩૉͷ୳ࡧʢ੒ਗ਼ٛതɺ౻ా܇༟ɺ৿ాߒհʣ

ཧԽֶڀݚॴͷઢܗՃ଎ث (RILAC)͔Βͷେڧ౓ॏΠΦϯϏʔϜΛ༻͍ɺ৽͍͠௒

ॏݩૉͷ୳ݧ࣮ࡧΛ͍ͯͬߦΔɻࠓ೥౓͸ 12݄ʹ 248Cmʢࢠݪ൪߸ 96ʣඪతʹ 48Ca

ʢࢠݪ൪߸ 20ʣϏʔϜΛরࣹ͠ɺ׬શ༥߹൓ԠʹΑͬͯ߹੒͞ΕΔࢠݪ൪߸ 116ͷ Lv

ʢϦόϞϦ΢Ϝʣͷ߹੒࣮ݧΛͨͬߦɻ͜ͷ൓Ԡ͸ϩγΞɺυ΢ϒφʹ͋ΔϑϨϩϑ֩
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൓ԠڀݚॴʢFLNRʣ΍ɺυΠπͷॏΠΦϯՊֶڀݚॴʢGSIʣͰ͢Ͱʹߦ͕ڀݚΘΕ

͍ͯΔ͕ɺͦΕΒͷ࣮݁ݧՌΛ௥ೝ͢Δ݁ՌΛಘͨɻ߹੒͞Εͨ֩छ͸ 292Lv͓Αͼ
293LvͰ͋Δɻݕग़ޮ཰ʹ͓͍ͯ͸ੈքߴ࠷ͷ஋Λಘͨɻ·ͨࡏݱղੳதͰ͋Δ͕ 292Lv

ͷ α่յνΣʔϯͷதʹࠓ·Ͱ͸֬ೝ͞Ε͍ͯͳ͔ͬͨɺ284Cnʢί΃ϧχγ΢Ϝɺݪ

߸൪ࢠ 112ʣͷα่յ͕؍ଌ͞Ε͍ͯΔՄೳੑ͕͍ߴɻ͞Βʹ͸ 284Cnͷα่յͷ່֩

Ͱ͋Δ 280DsʢμʔϜελν΢Ϝɺࢠݪ൪߸ 110ʣ͸ະ஌ͷಉҐମͰ͋Γɺ৽֩छ͕ൃ

ʹͱͱ΋͏ߦΛࢼͷ͞ΒͳΔ௥ݧ͸͜ͷ࣮ޙࠓɻ͍ߴΕ͍ͯΔՄೳੑ͕͞ݟ 50TiϏʔ

ϜʹΑΔ৽ݩૉ୳ݧ࣮ࡧΛܭը͍ͯ͠Δɻ

̎தੑڞࢠ໐୳ࡧख๏ͷ։ൃ (૬ྑࢸݐɺେதܙوɺલా༟࢙)

nnؒ૬࡞ޓ༻͸௚઀࣮͕ݧͰ͖ͳ͍ͷͰະ֬ఆͰ͋Δɻ2010ʹWitalaͱGloeckel

͕ɺnn૬࡞ޓ༻͕ 8%ఔ౓͍ڧͳΒ nn-QFSҟৗ͕આ໌Ͱ͖ɺnnڞ໐͕ଘ͢ࡏΔՄೳ

ੑ͕͋Δɺͱࢦఠͨ͠ɻͦ͜Ͱզʑ͸ nnڞ໐ͷଘ൱Λௐ΂ΔͨΊʹɺD(d,n)3He Ͱੜ

੒͢Δ n-beamΛ༻͍ͯஅ໘ੵΛଌఆ͢ΔͨΊͷ४උڀݚΛਐΊͨɻ

ͷ໰୊఺͸ɺD(n,p)nn͔Βͷ্ݧ࣮ p͕ඍྔͳ͜ͱͱɺD(d,n)3He͔Βͷେྔͷ͕̽

Siݕग़ثʹόοΫάϥϯυ (BG)Λੜͤ͡͞Δ͜ͱͰ͋Δɻલ೥౓ʹ͸DؾମඪతΛ

վྑ͠ɺԖʴύϥϑΟϯःณͷޮՌͱ?E-Eݕܕग़ثͷੑೳΛௐ΂ͨɻࠓ೥౓͸ɺ(n,p)

൓ԠΛ͜͞ىͳ͍୸ૉͰݕग़ثͷεϦοτͱγʔϧυΛ࡞Γɺ͔ͭ̽ःณޮՌେͷమΛ

େ࠷ 40cmް͞ (૯ॏྔ 200kg)ʹ഑ஔͯ͠ݕग़ثΛ෴ͬͨɻͦͷ݁Ռɺ̽ىҼͷ̿-BG

͸D(n,p)nn͔Βͷ p༧૝ྔͱಉఔ౓ʹͳͬͨɻຊڀݚͰɺD(n,p)nnͷ nnڞ໐୳ํࡧ

๏ͷΊͲ͕͍ͭͨɻݕग़ثΛΨεʴ Siʹ͢Ε͹ɺຊଌఆ͕͑ߦΔͩΖ͏ɻɹϏʔϜΛ

ύϧεԽͯ͠ඈࠩؒ࣌ߦ΋ଌఆ͢Ε͹͞ΒʹBG͕ݮΒͤΔɻ

ఱମϔϦ΢Ϝ-୸ૉ֩༥߹൓Ԡ଎౓ͷଌఆ ༟ɺ܇ా౻) ɺ޾༞ޱࢁ ాඌ੒ষɺ ੒ਗ਼ٛ

തɺ ᖛ݈ݩҰɺ ൐஧඙ɺ ૬ྑࢸݐ)

ϔϦ΢Ϝ೩মظͷ߃੕Ͱ͜ىΔఱମ֩൓Ԡ 12C+4He→16O+γͷશஅ໘ੵଌఆʹ͓͍

ͯɺ൓ԠΤωϧΪʔEcm = 1.2 MeVͰͷσʔλऔಘʹ੒ޭͨ͠ɻ͜Ε͸ 16OΛ௚઀ଌ

ఆ͢Δํ๏Ͱ͸ੈքॳͷσʔλͰ͋Δɻ

ʹ೥·Ͱࡢ 16OͷόοΫάϥ΢ϯυ͕ඪతʹ෇ணͨ͠ࢎԽൽບ͔Βൃੜ͍ͯ͠Δࣄ

Λಥ͖ࢭΊΒΕ͍ͯͨͷͰɺͦͷରࡦΛͨͬߦɻඪత༰ثͷ಺ܘΛ͛޿ɺඪత্ྲྀͷ 2

ΧॴʹεϦοτΛઃஔ͢ΔࣄͰϏʔϜ͕༰ثͷࢎԽൽບʹ৮Εͳ͍༷ͳϏʔϜ௨͠Λ

Մೳͱͨ͠ɻͦͷଞͷ൓Ԡੜ੒ 16Oͱಉ͡ΤωϧΪʔΛ࣋ͭ 12CόοΫάϥ΢ϯυ͸

։ൃͨ͠ΠΦϯνΣϯόʔ (E–∆EΧ΢ϯλ)Λ༻ཻ͍ͯࣝࢠผΛ͍ߦɺআ͢ڈΔ͕ࣄ

ग़དྷͨɻ

Ecm = 1.0 MeVҎԼͰͷଌఆͷͨΊʹRecoil Mass Separatorͷཱମ֯ΞΫηϓλϯ
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εͷ֦େΛͨͬߦɻQ2, Q4࣓ੴΛେܘޱͷ෺ʹަ͠׵ɺElectric Deflector ͷۃ൘ڑ཭

Λ͛޿Δվ଄ΛͨͬߦɻprotonͷϖϯγϧϏʔϜΛ༻͍ͯଌఆ͠ɺϏʔϜ࣠ʹରͯ͠

্Լɺࠨӈ2±ʹڞ౓Ҏ্ͷΞΫηϓλϯε͕͋ΔࣄΛ֬ೝͨ͠ɻ

௕ظଌఆͷͨΊͷHeΨε॥ܥ؀΋։ൃ͕ྃ͠׬ɺਖ਼ৗʹಈ͍ͯ͠࡞ΔࣄΛ֬ೝͨ͠ɻ

Ψεඪతʹ࢖༻ͨ͠Heͷ 95%͸ϙϯϓͰճऩ͞ΕͨޙɺΫϥΠΦྫྷౚػͰྫྷ٫͞Εͨ

೤ަث׵΍ϑΟϧλʔΛ௨ͬͯෆ७෺͕औΓআ͔ΕɺϦβʔόλϯΫʹஷଂ͞Εඪతʹ

͕߹ׂ߹ཚΛଌఆ͠ɺෆ७෺ͷࠞࢄར༻͞ΕΔɻ12CϏʔϜͱඪతͱͷ஄ੑ࠶ 0.1%Ҏ

ԼͰ༗Δ͕֬ࣄೝ͞Εͨɻ

࣍೥౓ͷλϯσϜγϟοτμ΢ϯ·ͰʹTOFݕग़ثͷ։ൃΛ͍ߦɺEcm = 1.0 MeV

Ͱͷஅ໘ੵଌఆΛͤྃ͞׬Δ༧ఆͰ͋Δɻ

௿ΤωϧΪʔෆ҆ఆ֩ϏʔϜʹΑΔෆ҆ఆ֩ͷڀݚ (ߴ੢ࣉ)

RIϏʔϜΛ༻͍ͯෆ҆ఆ֩ͷڞ໐४ҐΛ୳͠ࡧɺෆ҆ఆ֩ͷߏ଄΍ෆ҆ఆ͕֩ؔ༩͢

Δఱମ֩൓Ԡʹ͍ͭͯͷ஌ݟΛಘΔ͜ͱΛ໨ඪʹ͍ͯ͠Δɻຊ೥౓͸࣮ݧσʔλ͕΄

ͱΜͲͳ͍ཅࢠඇଋറ֩ 10N ͷϨϕϧΛௐ΂ΔͨΊɺ௿ΤωϧΪʔ 9CϏʔϜͱภۃ

ཅࢠඪతΛ༻͍ͨ 9C+p ըΛܭཚͷଌఆࢄ໐஄ੑڞ RIBF PAC ʹఏҊ͠ɺςετϚγ

ϯλΠϜΛऔಘͨ͠ɻདྷ೥౓Ҏ߱ʹςετ࣮ݧΛ࣮͢ࢪΔ༧ఆͰ͋Δɻ

RFɾՙిަ׵ΠΦϯݯͷ։ൃ (ߴ੢ࣉɺٱࠃඌڇେɺܚྛ)

খن໛ɾ௿ίετͷRIϏʔϜੜ੒๏ͱͯ͠ɺण໋͕਺෼Ҏ্ͷதɾ௕ण໋ෆ҆ఆ֩ͷ

̎࣍ΠΦϯΛΨε෼ࢠͷܗͰΠΦϯݯʹ஫ೖ͠ɺෛΠΦϯͱͯ͠Ҿ͖ग़͠ɺλϯσϜ

Ճ଎ثʹΑΓՃ଎͢Δͱ͍͏ख๏ͷ։ൃΛ໨͍ͯ͠ࢦΔɻຊ೥౓͸ɺকདྷͷ 11C΍ 14C

ϏʔϜੜ੒Λ೦಄ʹஔ͖ɺ୸ૉΛؚΜͩΨε෼ࢠͰ͋Δඇ์ࣹੑ CO2ΛRFɾՙిަ

ద࠷ɺӡస৚݅ͷޙࠓɻͨͬߦ΁஫ೖ͠ɺ୸ૉϏʔϜΛҾ͖ग़͢ςετΛݯΠΦϯ׵

ԽΛ͍ߦɺଞͷΨεΛ༻͍ͨςετ΋͏ߦ༧ఆͰ͋Δɻ

Ճ଎ྔ࣭ث෼ੳͷ։ൃͱར༻ (੢ݑࢁҰɺӴ౻ཽҰɺߴඌल໌ɺ໺࿊఩෉ɺࢤ૱ޱࡔ)

۝େͷλϯσϜՃ଎ثΛ༻͍ͨՃ଎ྔ࣭ث෼ੳγεςϜͷ࣮༻ԽͷͨΊɺΠΦϯݯɺ

ϏʔϜ༌ૹܥɺݕग़ܥثͷվྑΛ͍ͯͬߦΔɻཧܥͷΩϟϯύεҠస͕ 2015೥౓ʹܾ

ఆ͠ɺͦΕʹ൐ͬͯശ࡚λϯσϜՃ଎͕ث 2014೥຤ʹγϟοτμ΢ϯ͞ΕΔ͜ͱʹͳͬ

ͨͨΊɺҏ౎ΩϟϯύεͰͷ࣮ݱΛݟਾ͑ͨ։ൃ׆ಈΛͨͬߦɻ

ϏʔϜ༌ૹܥͷ։ൃͱͯ͠͸ɺՃ଎ྲ্ྀثͱԼྲྀͷϏʔϜΤϛολϯεΛଌఆɺͦͷ

ൺֱ͔ΒɺՃ଎ثετϦούʔບͰΤϛολϯε૿େ͕͋Δ͜ͱΛ֬ೝͨ͠ɻ

·ͨɺϚϧνΞϊʔυΠΦϯνΣϯόʔʹ͍ͭͯ͸ɺ࣮ࡍʹ 13Cཻࢠͱ 14Cཻࢠͷݕ

ग़৴߸Λൺֱ͠ɺσʔλॲཧʹΑͬͯ෼཭౓ 85ՄೳͰ͋Δͱͷ݁ՌΛಘͨɻͦΕͱಉ
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࣌ʹɺిؾతόοΫάϥ΢ϯυʹΑͬͯ෼ղೳ͕ѱԽ͍ͯ͠Δ͜ͱ͕֬ೝ͞ΕͨͨΊɺ

GEM(Ψεి૿ࢠ෯ບ)Λૠೖͯ͠एׯͷΨε૿෯Λ͜͏ߦͱΛݕ౼͍ͯ͠Δɻ

Ճ଎ثɾϏʔϜԠ༻ՊֶηϯλʔͰͷλϯσϜՃ଎ࢪثઃͷݐઃ (ɺ໺࿊఩෉ߴ੢ࣉ)

ɾϏʔϜԠ༻Պֶηϯλʔثɺҏ౎ΩϟϯύεͷՃ଎ࡏݱ (ҎԼɺՃ଎ثηϯλʔʣʹ

͓͍ͯɺ8 MVλϯσϜՃ଎ثͷઃஔΛਐΊ͍ͯΔɻຊՃ଎ثͷओཁثػ͸ɺژ౎େֶ

ཧֶ෦͔Β۝भେֶ΁ 2012೥౓ʹҠઃ͞Εͨ΋ͷͰ͋ΓɺՃ଎ثλϯΫɺSF6Ψεɾ

ϦβʔόʔλϯΫɺ੍ܥޚɺΠΦϯݯɺϏʔϜϥΠϯͷҰ෦ͳͲҠઃ͕ࠔ೉ͳ΋ͷ΍࿝

৽ͭͭ͋͠Δɻ2013೥౓͸ߋԽͨ͠΋ͷ͸۝भେֶͰٺ 6݄͔Β೥౓຤·Ͱɺλϯσ

ϜՃ଎ثɾ࣮ݧ౩ (ҎԼɺ৽౩)ͷݐઃ͕Ճ଎ثηϯλʔͷ FFAGՃ଎ث౩ͷྡʹ૿ઃ

͢ΔܗͰߦΘΕͨɻ͜ͷ৽౩͸ɺ2012೥౓ʹλϯσϜՃ଎ثઃஔۀ࡞ͷͨΊʹԾઃ͞

ΕͨϓϨϋϒ౩ΛऔΓғΈͳ͕Βݐઃ͞Εɺ৽౩׬੒ޙʹϓϨϋϒ౩ͷนͱ԰͕ࠜऔ

Γআ͔ΕͨɻҰํɺՃ଎ثௐ੔ۀ࡞͸৽౩ݐઃલͷ 4݄ͱ 5݄ͷΈʹߦΘΕɺ͜Ε·

ͰʹɺՃ଎ثλϯΫͷਅۭςετ͓Αͼס૩ѹॖۭؾʹΑΔՃѹςετ͕ྃ͠׬ɺ·

ΘΕͨɻ2014೥ߦςετͷҰ෦͕ܥޚ੍ͨ 4݄͔ΒՃ଎ثௐ੔࠶͕ۀ࡞։͞Εɺ2014

೥౓಺ʹ࠷ॳͷϏʔϜՃ଎͕ߦΘΕΔ༧ఆͰ͋Δɻ

ൃද࿦จ

ஶ࿦จݪ〉〉 〉〉
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The 22nd European Conference on Few Body Problems in Physics, Krakow Poland,

2013.9.9-13.

Systematic measurement of pd breakup cross section around Space Star:

K. Ohnaka, K. Sagara, Y. Maeda, K. Ishibashi, S. Kimura, S. Tanaka, T. Fukunaga,
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ԋߨ಺Ͱͷࠃ〉〉 〉〉
Anti-analog giant dipole resonance and neutron skin thickness in 208Pb:

J. Yasuda, T. Wakasa, M. Okamoto, M. Dozono, K. Hatanaka, M. Ichimura, S. Kuroita,

Y. Maeda, T. Noro, Y. Sakemi, M. Sasano, and K. Yako

THe 12th Asia Pacific Physics Conference (APPC12), July 2013, Tokyo, Japan

Superheavy Element Research at RIKEN:

K. Morita

The 12th Asia Pacific Physics Conference (APPC12), July 2013, Chiba, Japan

Ecm=1.2MeVҎԼͰͷ 4He(12C,16O)Ѝ൓Ԡͷ௚઀ଌఆ:

Ұɼ݈ݩେีɼ੒ਗ਼ٛതɼాඌ੒ষɼᖛۄɼၲ޾༞ޱࢁɼߴ੢ࣉɼࢸݐ༟ɼ૬ྑ܇ా౻

൐஧඙

೔ຊ෺ཧֶձ

৽ൃݟͷ 113൪ݩૉʖݱ୅ͷ࿉ۚज़ʖɿ

৿ాߒհ

ཧԽֶڀݚॴҰൠެ։ಛผߨԋɺཧԽֶڀݚॴɺ4݄ (2013).

113൪৽ݩૉͷ୳ࡧɿ

৿ాߒհ

ۙະདྷ΁ͷট଴ঢ়ʢՊֶٕज़ɾֶज़੓ڀݚࡦॴओߨ࠵ԋձʣɺจ෦Պֶলɺ5݄ (2013).

৽ݩૉͷ୳ࡧʖݱ୅ͷ࿉ۚज़ʖɿ

৿ాߒհ

ཧԽֶڀݚॴՊֶߨԋձɺ౦ژɺ10݄ (2013)ɽ

৽ݩૉͷ୳ࡧʖݱ୅ͷ࿉ۚज़ʖɿ

৿ాߒհ

ཧԽֶڀݚॴՊֶߨԋձɺௗ੘ɺௗ੘தֶߍɺ߳ೇதֶߍɺௗ੘ߴ౳ֶߍɺ11݄ (2013)ɽ

৽ݩૉͷ୳ࡧʖݱ୅ͷ࿉ۚज़ʖɿ
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৿ాߒհ

౦ژେֶ෺ཧࣨڭίϩΩ΢Ϝɺ౦ژɺ12݄ (2013)ɽ

৽ݩૉͷ୳ࡧʖݱ୅ͷ࿉ۚज़ʖɿ

৿ాߒհ

ɺ12݄ۄɺ࡛ߍߴށࡔԋձɺߨ (2013)ɽ

৽ݩૉͷ୳ࡧʖݱ୅ͷ࿉ۚज़ʖɿ

৿ాߒհ

෱Ԭۀ޻େֶ౔༵ஊ࿩ձɺ෱Ԭɺ12݄ (2013)ɽ

৽ݩૉͷ୳ࡧʖݱ୅ͷ࿉ۚज़ʖɿ

৿ాߒհ

೔ຊԽֶձࢢຽ࠲ߨɺ໊ݹ԰େֶɺ3݄ (2014)ɽ

ཅࢠ஄ੑࢄཚͷΞΠιεϐϯۭؒ΁ͷ֦ுͰ୳ΔதੑࢠεΩϯްͱঢ়ଶํఔࣜ:

ࢤ૱ޱࡔ

۝େ෼໺ԣஅڀݚܕձ –ΫΥʔΫɾࢠݪ ɾ֩தੑࢠ੕Λ၆ᛌ͢Δ–ɺ۝भେֶɺ3݄ (2014).

Preparation status of SAMURAI13 experiment:

S. Sakaguchi

SAMURAI International Workshop, Tokyo Institute of Technology, Tokyo, Japan, 9

Sept., 2013.

λϯσϜՃ଎ثʹ͓͚ΔRFՙిަܕ׵ΠΦϯݯͷ։ൃɿ

জګɺଇদٱࠃඌڇɺߴ੢ࣉେɺܚྛ

ୈ 119ճ೔ຊ෺ཧֶձ۝भࢧ෦ྫձ,2013೥ 11݄ 30೔, େֶۀ޻ถཹٱ

۝भେֶλϯσϜΛ༻͍ͨAMSଌఆͷ։ൃɿ

Ӵ౻ཽҰ

ୈ 119ճ೔ຊ෺ཧֶձ۝भࢧ෦ྫձ,2013೥ 11݄ 30೔, େֶۀ޻ถཹٱ

Ճ଎ث஌Δ௒෼ੳͷͨΊͷϚϧνΞϊʔυΠΦϯνΣϯόͷ։ൃɿ

੢ݑࢁҰɺӴ౻ཽҰɺখౡ୓࿠ɺ৽໊ࡈ޹

ୈ 119ճ೔ຊ෺ཧֶձ۝भࢧ෦ྫձ,2013೥ 11݄ 30೔, େֶۀ޻ถཹٱ
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ఱମ֩൓Ԡ 12C ʴЋˠ 16O ʴЍͷ Ecm=1.2MeV ʹ͓͚Δશ൓Ԡஅ໘ੵଌఆ:

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

ଠฏ,ɹֲၭዉ

ୈ 119ճ೔ຊ෺ཧֶք۝भࢧ෦ྫձɺཹٱถۀ޻େֶɹ 2013೥ 11݄ 30೔

Ecm=1MeVҎԼͰͷ 4He(12C,16O)ЍଌఆͷͨΊͷ൓௓࣭ྔ෼ੳثվ଄:

ాඌ੒ষ, ,޾༞ޱࢁ ,େีۄၲ,ࢸݐ༟,૬ྑ܇ా౻ ੒ਗ਼ٛത, ᖛ݈ݩҰ

ୈ 119ճ೔ຊ෺ཧֶք۝भࢧ෦ྫձɺཹٱถۀ޻େֶɹ 2013೥ 11݄ 30೔

̳̿෼ղ൓Ԡʹ͓͚Δ Star Anomalyͷܥ౷తଌఆ:

େதوዳɺ૬ྑࢸݐ, લా༟࢙, ੴڮ࿨ٱ, ໦ଜॣଠ࿠, ాதᠳج,෱Ӭ୓ɺ҆ా३ฏɺ໼

෦ୡ໵ɺീౢܙհɺࠇ൘ᠳ

ୈ 119ճ೔ຊ෺ཧֶք۝भࢧ෦ྫձɺཹٱถۀ޻େֶɹ 2013೥ 11݄ 30೔

nn෼ղ൓ԠΛ༻͍ͨ nn :ڀݚख๏ʹؔ͢ΔݧͷͨΊͷ࣮ࡧ໐ঢ়ଶ୳ڞ

લా༟࢙,૬ྑࢸݐ, େதوዳɺੴڮ࿨ٱ, ໦ଜॣଠ࿠, ాதᠳج, ൘ᠳࠇ

ୈ 119ճ೔ຊ෺ཧֶք۝भࢧ෦ྫձɺཹٱถۀ޻େֶɹ 2013೥ 11݄ 30೔

֎෦ۚࢿ

〈〈จ෦লՊֶڀݚඅิॿۚ 〉〉
ڀݚ൫ج (B)ʮఱମΤωϧΪʔʹ͓͚Δ୸ૉʖϔϦ΢Ϝ༥߹൓Ԡશஅ໘ੵͷ௚઀ଌఆʯ

ʢ૬ྑࢸݐɹ 2012ʙ2014೥౓)

ڀݚ൫ج (C) ʮ࣍ੈ୅ܕෆ҆ఆ֩൓Ԡ࣮͚ͨ޲ʹݧRIੜ੒ɾՃ଎ͷ৽ख๏։ൃʯ

ߴ੢ࣉ) 2012ʙ2014೥౓)

एखڀݚ (B) ʮ௿ΤωϧΪʔෆ҆ఆ֩ϏʔϜ࣮ݧ༻ͷബບภۃཅࢠඪతͷ։ൃʯ

ࢤ૱ޱࡔ) 2013ʙ2015೥౓)

৽ֶज़ྖҬڀݚ ʯࡧೳ཰୳ࢠۃ૒ؾిࢠి͍ͨ༺Λࢠݪʮྫྷ٫ෆ҆ఆ(ܕҬఏҊྖڀݚ)

(ஐ࢚ڱɺ෼୲ऀ:ए׮ହݟ୅දऀ:ञڀݚ)
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ֶ෦̐೥ੜଔڀݚۀ

(1) ֲၭዉ : ʢࢦಋڭһɺ৿ాߒհʣ
4He(12C,16O)Ѝ࣮ݧʹ͓͚Δඪత෇͔ۙΒͷ 16OόοΫάϥϯυ I

(2) େฏؒٱ : ʢࢦಋڭһɺ৿ాߒհʣ
4He(12C,16O)Ѝ࣮ݧʹ͓͚Δඪత෇͔ۙΒͷ 16OόοΫάϥϯυ II

(3) খౡ୓࿠ : ʢࢦಋڭһɺ໺࿊఩෉ʣ

ΠΦϯνΣϯόΛ༻͍ͨಉҐମ෼཭ೳͷධՁ

(4) ਐ౻༎ี : ʢࢦಋڭһɺएڱஐ࢚ʣ

ΞΠιόϦοΫɾΞφϩάঢ়ଶ΁ͷભҠΛ༻͍࣭ͨྔެࣜͷΫʔϩϯ߲ͷ܎਺ͷ

ଌఆ

(5) ాதହو : ʢࢦಋڭһɺ৿ాߒհʣ

ث൓௓෼཭ܕମॆరؾ (GARIS)ͷಈݪ࡞ཧ?

(6) ా୺৺ւ : ʢࢦಋڭһɺएڱஐ࢚ʣ

ΞΠιόϦοΫΞφϩάঢ়ଶΛར༻ͨ֩͠ࢠݪͷిՙ൒ܘͷଌఆ

(7) ৽໊ࡈ޹ : ʢࢦಋڭһɺ໺࿊఩෉ʣ

ҏ౎Ωϟϯύε৽ϏʔϜϥΠϯͷͨΊͷి࣓ੴͷੑೳධՁ

(8) ଇদګজ : ʢࢦಋڭһɺࣉ੢ߴʣ

RFՙిަ׵ΠΦϯݯͷ։ൃ

(9) ຊᠳ໵ࢁ : ʢࢦಋڭһɺ৿ాߒհʣ

ث൓௓෼཭ܕମॆరؾ (GARIS)ͷಈݪ࡞ཧ?

म࢜࿦จ

େதܙوɿ(ࢦಋڭһɺएڱஐ࢚)

pd෼ղ൓Ԡʹ͓͚Δ Space Star Anomalyͷ֬ఆͱΤωϧΪʔґଘੑͷڀݚ

(հߒһɺ৿ాڭಋࢦ)େีɿۄၲ

Ecm = 1.2 MeVͰͷ 4He(12C,16O)γ൓Ԡ༧උଌఆͱHe॥ܥ؀։ൃ

੢ݑࢁҰɿʢࢦಋڭһɺ໺࿊఩෉ʣ

۝େλϯσϜՃ଎ثΛ༻͍ͨAMSγεςϜͷ։ൃ

— ϏʔϜΤϛολϯεଌఆͱݕग़ثͰͷϏʔϜࣝผ —

෱Ӭ୓ɿʢࢦಋڭһɺ໺࿊఩෉ʣ

(!p, 2p)൓ԠʹΑΔCaͷཻ̍ڧࢠ౓෼෍ଌఆ

લా༟࢙ɿ(ࢦಋڭһɺएڱஐ࢚)

nnঢ়ଶ୳ࡧͷͨΊͷ 2H(n,p)nn൓Ԡͷ௿όοΫάϥϯυଌఆ

҆ా३ฏɿ(ࢦಋڭһɺएڱஐ࢚)
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֩಺֩ؒࢠ૬࡞ޓ༻ͷڀݚͷͨΊͷதੑࢠεϐϯଌఆܥͷ։ൃ

ֶ֎Ͱͷֶձ׆ಈ

໺࿊఩෉ɿ೔ຊ෺ཧֶձ ୅ٞһɺJ-PARC์ࣹઢ҆શҕһձҕһ

֩෺ཧҕһձҕһɺେࡕେֶ֩෺ཧڀݚηϯλʔӡӦҕһձҕһ

ҕһݴॿࡍࠃ (2004೥ 4݄ʙʣ

एڱஐ࢚ : େࡕେֶ֩෺ཧڀݚηϯλʔܭڀݚըݕ౼ઐ໳ҕһձҕһ

େࡕେֶ֩෺ཧڀݚηϯλʔ࣮ݧ՝୊৹ࠪઐ໳ҕһձҕһ

ߴ੢ࣉ : ೔ຊ෺ཧֶձ۝भࢧ෦ҕһ

૬ྑࢸݐ : Asia-Pacific Conference on Few-Body Problems in Physics (APFB)

ͦͷଞͷ׆ಈͱ੒Ռ

ମݧೖֶɾ࣮ݧʮ෺࣭Λಁա͢Δཻࢠઢʯ2014೥ 3݄ 24೔ (ߴ੢ࣉ)
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