
ཧࣨڭ࣍ใࠂॻ

ฏ̎̑

݄̎̌̍̐̏

भେֶେֶӃཧֶڀݚӃཧֶ෦



(άϧʔϓݧ࣮֩ࢠݪ)࠲ߨཧֶࢠཻ

һߏࣨڀݚ

࿊ तڭ ɹాߒհ तڭ

एڱஐ࢚ ।ڭत ߴࣉ ।ڭत

༟܇ా౻ ॿڭ ɹࢤ૱ޱࡔ ॿڭ

લా๛ ٕज़৬һ

〈〈 େֶӃ ത࢜՝ఔ 〉〉
༞ޱࢁ

〈〈 େֶӃ म࢜՝ఔ 〉〉
େதܙو େีۄၲ ݑࢁҰ Ӭ

લా༟࢙ ҆ా३ฏ ٱࠃඌڇ Ӵ౻ཽҰ

ాඌষ ඌल໌ߴ ਗ਼ٛത ඌو߁ ᖛ݈ݩҰ ଠɹܚྛ 

ɹ

〈〈 ֶ෦ ଔڀݚۀੜ 〉〉
ֲၭዉɹ େฏؒٱ খౡ ਐ౻༎ี

ాதହو ా৺ւ ৽໊ࡈ ଇদګজ ຊᠳࢁ

୲तۀ

ɾಉԋशૅجֶྗ (࿊ɺࣉߴ)ɺίΞηϛφʔ (एڱஐ࢚)ɺ

গਓηϛφʔ ֶؾɺి࣓(ߴࣉ) (࿊)ɺࣗવՊֶ૯߹࣮ݧ ɺ(ߴࣉ)

ཧֶ࠷લઢ ɺྗֶ(ߴࣉ) (एڱஐ࢚)ɺిֶ࣓ؾ Iɾಉԋश (ాߒհ)ɺ

ઌཧֶ࠷ ཧֶ֩ࢠݪɺ(ࢤ૱ޱࡔ) (࿊)ɺ

ཧֶ࣮ݧ (ాߒհɺ౻ా܇༟ɺࢤ૱ޱࡔɺएڱஐ࢚ɺࣉߴ)ɺ

ཧֶθϛφʔϧ (ాߒհɺएڱஐ࢚)ɺ֩ࢠݪɾߴΤωϧΪʔֶ࣮ݧ (ాߒհ)ɺ

ݧ࣮֩ࢠݪ (एڱஐ࢚)

ҭඪͱՌڭɾڀݚ

֩֩ؒࢠ૬࡞ޓ༻ͷڀݚͷͨΊͷதੑࢠεϐϯଌఆܥͷ։ൃ (҆ా३ฏɺएڱஐ࢚)

ͷੑ࣭͕มԽ͢Δʮഔ࣭ޮՌʯ͕͋Δͷ͔൱͔ࢠɾதؒࢠഔ࣭ʹ͓͍ͯɺ֩֩ࢠݪ

֩ࢠݪཧʹ͓͍ͯڵຯਂ͍ςʔϚͰ͋Δɻഔ࣭ޮՌΛௐΔ্Ͱɺ֩Ͱͷ֩ࢠ

79



ϊοΫΞτԠ༗ޮͰ͋ΔɻզʑɺExclusiveͳࢠཚʹରԠ͢Δ֩ࢄࢠ֩ (!p,!n p)

ԠͷੈքॳͷଌఆΛ͜͏ߦͱΛ͍ͯ͠ࢦΔɻͦͷͨΊʹɺ(1)தੑࢠภۃଌఆɺ

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

ൃΛͨͬߦɻͦͷ݁Ռɺ6Liٴͼ 12C྆ඪతʹରͯ͠ 1sيಓͱ 1pيಓͷʹޭ͠ɺ

ඍஅ໘ੵٴͼภۃղͷऔಘʹޭͨ͠ɻ͞ΒʹɺภۃҠྔߦʹؔͯ͠ɺॴఆ

ͷؒ࣌ͷଌఆΛ͜͏ߦͱͰഔ࣭ޮՌͷڀݚʹඞཁͳਫ਼͕ಘΒΕΔͱͷ݁Λಘͨɻ

εϐϯภۃཅࢠʹΑΔෆ҆ఆ֩ͷԠɾߏڀݚʢࢤ૱ޱࡔʣ

ۙɺෆ҆ఆ֩ʹ͓͚ΔςϯιϧྗɾεϐϯيಓྗɾࡾମྗͳͲͷεϐϯґଘ૬࡞ޓ

༻ͷಇ͖͕ΛूΊ͍ͯΔɻ͜ΕΒͷ૬࡞ޓ༻ͷݱΕΛௐΔͨΊɺෆ҆ఆ֩Ϗʔ

Ϝ࣮ݧ༻ͷੈք།ҰͷภۃཅࢠඪతΛ༻͍ͯɺεϐϯࣗ༝Λ͔ͨ͠׆ෆ҆ఆ֩ڀݚ

ΛਐΊ͍ͯΔɻຊಛʹɺཧݚRIϏʔϜϑΝΫτϦʔʹ͓͍ͯʮ1. ཅࢠੑࢄཚ

.ͼʮ2ٴʯݧ࣮ ཅڞࢠ໐ࢄཚ࣮ݧʯΛ͢ߦΔͨΊͷ४උΛूதతʹਐΊͨɻ·ͨɺ

ஔ։ൃͷաఔʹ͓͚Δੑతͳڀݚʮ3. ๕߳ࡾॏ߲ภۃաఔͷղ໌ʯਪਐͨ͠ɻ

ɹ̍ɽʮཅࢠੑࢄཚʯɹੑࢄཚʹ͓͚Δεϐϯيಓ݁߹ͷऑԽʹܾؔͯ͠ఆతͳ݁

ΛಘΔͨΊɺԠཧͷཱ֬͞ΕͨதߴΤωϧΪʔ 200MeV/Aʹ͓͚Δ p-6Heภۃ

ղଌఆΛཧݚ RIBFʹͯ͢ߦΔɻ͜ͷతͷͨΊɺେܘޱͷภۃཅࢠඪతγε

ςϜΛߏங͠ɺैདྷͷ̒ഒڧɺੈք࠷େͷମੵΛࢼͭ࣋ྉΛภͤ͞ۃΔ͜ͱʹޭ͠

ͨɻ·ͨɺภۃͷ্ͷͨΊͷϚΠΫϩճ࿏ٴͼ৽Ϩʔβʔͷ։ൃɺ͞Βʹɺ

ηοτΞοϓͷثग़ݕυϦϑτνΣϯόʔɺܕଟਊઢثग़ݕࢠղͷཅߴ

ஙΛਐΊ͍ͯΔɻߏ

ɹ̎ɽʮཅڞࢠ໐ࢄཚʯɹཅڞࢠ໐ࢄཚɺཅࢠա֩ͷඇଋറঢ়ଶΛ͢ڀݚΔͨΊͷ

ཧྔଌఆͱͯ͠ૉۃཚʹ͓͚Δॳͷภࢄ໐ڞࢠͳख๏Ͱ͋Δɻෆ҆ఆ֩ʕཅྗڧ

̕–ཅࢄࢠཚ࣮ݧͷϚγϯλΠϜ͕ೝΊΒΕͨ͜ͱΛड͚ɺΤωϧΪʔૉ̕ϏʔϜ

։ൃ࣮ݧɺٴͼബບภۃཅࢠඪతͷ։ൃΛਐΊͨɻ

ɹ̏ɽʮࡾॏ߲ภۃաఔͷղ໌ʯɹඪతʹ༻͍͍ͯΔภݪۃཧ·ͩղ໌͞Ε͍ͯͳ͍

෦ଟ͘ɺੑతʹڵຯ͕ͨ࣋Ε͍ͯΔɻຊɺͦͷͷ๕߳ىྭࢠঢ়

ଶͷण໋ٴͼεϐϯ֨ࢠ؇ܾؒ࣌ఆͷͨΊͷղੳख๏ΛߟҊ͠ɺ݁ՌΛߘจͱ

ͯ͠·ͱΊ࢝Ί͍ͯΔɻ

(p, 2p)ԠΛ༻͍ͨCaͷཻ̍ڧࢠଌఆ (Ӭɺࢤ૱ޱࡔɺ࿊)

ۙͷෆ҆ఆ֩ཧͷൃలʹΑͬͯɺதੑࢠա֩ͳͲ҆ఆྖҬ͔ΒΕͨ֩ࢠݪ

ͷ֪ߏ͕҆ఆྖҬͱҟͳ͍ͬͯΔ͜ͱ͕͔ͬͯདྷͨɻͦͷ֪ߏมԽΛੜΈग़

ఏএͷςϯιϧྗʹΑΔɺϞϊϙʔϧޮՌ͕͋Δɻ͜ͷࢯҼͷҰͭͱͯ͠ɺେ௩ݪ͢

ޮՌ͕͋Δͱɺཅࢠͷ j>يಓͱ j<يಓͱͷΤωϧΪʔ͕ࠩɺಛఆͷيಓͷதੑࢠ
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ʹԠͯ͡มԽ͢Δɻ

͜ͷޮՌͷূݕʹɺf7/2يಓͷதੑࢠ͕େ͖͘ҟͳΔCaಉҐମͰཅࢠͷ d3/2ي

ಓͱ d5/2يಓͷ (ฏۉ)ΤωϧΪʔࠩͷมԽΛௐΔ͜ͱ͕༗ޮͰ͋Δɻͦ͜Ͱɺ(!p, 2p)

ԠΛ༻͍ͯ྆يಓͷڧΛௐΔϓϩάϥϜΛ࢝Ί͍ͯΔɻ͜ͷଌఆͰɺݸʑ

ͷ४ҐΛଌఆ͢ΔͨΊʹߴղ͕ཁ͞ٻΕΔͨΊɺલ͔ΒRCNPͷ 2Ξʔ

ϜεϖΫτϩϝʔλܥͷߴղԽʹऔΓΈɺࡢ·Ͱͷ։ൃͰ∆E=160keVΛ

ୡɺຊଌఆ࣮ࢪʹॲΛ͚ͭͨɻ͜ͷ݁Ռʹ͍ͯͮج 2013 5݄ʹRCNPʹ͓͍ͯ

ɻͨͬߦΛݧ࣮

RCNPͷภۃΠΦϯݯͷෆௐͰϏʔϜͷ࣭ɾྔͱॆͰͳ͔͕ͬͨɺݶΒΕͨ

σʔλ͔ΒɺEp=200 MeVͰͷ (!p, 2p)Ԡ͕يಓͷಉఆͱཻ̍ڧࢠͷநग़ͷྗڠͳ

खஈʹͳΔ͜ͱΛ֬ೝ͠ɺ͜Ε·Ͱ 1d3/2Ͱ͋Δͱ͑ߟΒΕ͍ͯͨྖҬʹ 1d5/2ڧ͕

ɻ͍ͨͩ͠ݟΔ͜ͱΛ͍ͯ͠ࡏࠞ

pdղԠʹ͓͚Δ Space Starҟৗ (૬ྑࢸݐɺେதܙوɺલా༟࢙)

p+dˠp+p+nղԠ͔Βͷ ɺ(a)ਖ਼͕ࢠ3֩ Λͳͯ͠ԕ͔͟Γɺ(b)ͦͷਖ਼ܗ3֯ 3

ϏʔϜ࣠ͱਨͱͳΔӡಈֶ݅ΛSpace͕ܗ֯ StarʢSSʣͱݺͿɻ1989ʹEn = 13

MeVͰͷ̽+dˠ̽+̽+pԠͷSSஅ໘ੵ͕ີݫͳFaddeevࢉܭͱ 30%߹Θͳ͍

Ε͞ࠂ͕ใݱ SS anomalyͱݺΕ͍ͯΔɻ͔͠͠ɺ4ੈࠓͨͬܦل SS anomaly

ͷݪҼ͕ղ໌͞Ε͍ͯͳ͍ɻզʑɺߴ৴པͰଌఆͰ͖Δ p+dˠ p+p+nԠͰ SS

anomalyΛ 1998͔Βܥ౷తʹௐɺ15ޙͷࠓͰ࣮ݧΛͨྃ͠ɻࡢ·Ͱ

ͷ࣮ݧͰɺp+dˠ p+p+nͷҟৗ

(a)ਖ਼ܗ֯ࡾ݅Ͱ࠷େʹͳΔɺ

(b) ਨ݅Ͱ࠷େʹͳΔɺ

ͱͷ݁ՌΛಘͨɻͭ·Γɺҟৗ SS݅Ͱ࠷େʹͳΔɺͱ໌ͨ͠ɻࠓͰɺ(c)

ΤωϧΪʔґଘੑͷௐࠪΛऴ͑ͨɻ݁ՌҎԼͷͱ͓Γɻ

(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 anomalyͷಛ࣭͔ΒɺཧՈ͕ૣݪʹٸҼΛղ໌͖͢Ͱ͋

Δɻ

ॏݩૉͷ୳ࡧʢਗ਼ٛതɺ౻ా܇༟ɺాߒհʣ

ཧԽֶڀݚॴͷઢܗՃث (RILAC)͔ΒͷେڧॏΠΦϯϏʔϜΛ༻͍ɺ৽͍͠

ॏݩૉͷ୳ݧ࣮ࡧΛ͍ͯͬߦΔɻࠓ 12݄ʹ 248Cmʢࢠݪ൪߸ 96ʣඪతʹ 48Ca

ʢࢠݪ൪߸ 20ʣϏʔϜΛরࣹ͠ɺશ༥߹ԠʹΑͬͯ߹͞ΕΔࢠݪ൪߸ 116ͷ Lv

ʢϦόϞϦϜʣͷ߹࣮ݧΛͨͬߦɻ͜ͷԠϩγΞɺυϒφʹ͋ΔϑϨϩϑ֩
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ԠڀݚॴʢFLNRʣɺυΠπͷॏΠΦϯՊֶڀݚॴʢGSIʣͰ͢Ͱʹߦ͕ڀݚΘΕ

͍ͯΔ͕ɺͦΕΒͷ࣮݁ݧՌΛೝ͢Δ݁ՌΛಘͨɻ߹͞Εͨ֩छ 292Lv͓Αͼ
293LvͰ͋Δɻݕग़ޮʹ͓͍ͯੈքߴ࠷ͷΛಘͨɻ·ͨࡏݱղੳதͰ͋Δ͕ 292Lv

ͷ α่յνΣʔϯͷதʹࠓ·Ͱ֬ೝ͞Ε͍ͯͳ͔ͬͨɺ284CnʢίϧχγϜɺݪ

߸൪ࢠ 112ʣͷα่յ͕؍ଌ͞Ε͍ͯΔՄੑ͕͍ߴɻ͞Βʹ 284Cnͷα่յͷ່֩

Ͱ͋Δ 280DsʢμʔϜελνϜɺࢠݪ൪߸ 110ʣະͷಉҐମͰ͋Γɺ৽֩छ͕ൃ

ʹͱͱ͏ߦΛࢼͷ͞ΒͳΔݧ͜ͷ࣮ޙࠓɻ͍ߴΕ͍ͯΔՄੑ͕͞ݟ 50TiϏʔ

ϜʹΑΔ৽ݩૉ୳ݧ࣮ࡧΛܭը͍ͯ͠Δɻ

̎தੑڞࢠ໐୳ࡧख๏ͷ։ൃ (૬ྑࢸݐɺେதܙوɺલా༟࢙)

nnؒ૬࡞ޓ༻࣮͕ݧͰ͖ͳ͍ͷͰະ֬ఆͰ͋Δɻ2010ʹWitalaͱGloeckel

͕ɺnn૬࡞ޓ༻͕ 8%ఔ͍ڧͳΒ nn-QFSҟৗ͕આ໌Ͱ͖ɺnnڞ໐͕ଘ͢ࡏΔՄ

ੑ͕͋Δɺͱࢦఠͨ͠ɻͦ͜Ͱզʑ nnڞ໐ͷଘ൱ΛௐΔͨΊʹɺD(d,n)3He Ͱੜ

͢Δ n-beamΛ༻͍ͯஅ໘ੵΛଌఆ͢ΔͨΊͷ४උڀݚΛਐΊͨɻ

ͷɺD(n,p)nn͔Βͷ্ݧ࣮ p͕ඍྔͳ͜ͱͱɺD(d,n)3He͔Βͷେྔͷ͕̽

Siݕग़ثʹόοΫάϥϯυ (BG)Λੜͤ͡͞Δ͜ͱͰ͋ΔɻલʹDؾମඪతΛ

վྑ͠ɺԖʴύϥϑΟϯःณͷޮՌͱ?E-Eݕܕग़ثͷੑΛௐͨɻࠓɺ(n,p)

ԠΛ͜͞ىͳ͍ૉͰݕग़ثͷεϦοτͱγʔϧυΛ࡞Γɺ͔ͭ̽ःณޮՌେͷమΛ

େ࠷ 40cmް͞ (૯ॏྔ 200kg)ʹஔͯ͠ݕग़ثΛ෴ͬͨɻͦͷ݁Ռɺ̽ىҼͷ̿-BG

D(n,p)nn͔Βͷ p༧ྔͱಉఔʹͳͬͨɻຊڀݚͰɺD(n,p)nnͷ nnڞ໐୳ํࡧ

๏ͷΊͲ͕͍ͭͨɻݕग़ثΛΨεʴ Siʹ͢Εɺຊଌఆ͕͑ߦΔͩΖ͏ɻɹϏʔϜΛ

ύϧεԽͯ͠ඈࠩؒ࣌ߦଌఆ͢Ε͞ΒʹBG͕ݮΒͤΔɻ

ఱମϔϦϜ-ૉ֩༥߹Ԡͷଌఆ ༟ɺ܇ా౻) ɺ༞ޱࢁ ాඌষɺ ਗ਼ٛ

തɺ ᖛ݈ݩҰɺ ɺ ૬ྑࢸݐ)

ϔϦϜ೩মظͷ߃Ͱ͜ىΔఱମ֩Ԡ 12C+4He→16O+γͷશஅ໘ੵଌఆʹ͓͍

ͯɺԠΤωϧΪʔEcm = 1.2 MeVͰͷσʔλऔಘʹޭͨ͠ɻ͜Ε 16OΛଌ

ఆ͢Δํ๏ͰੈքॳͷσʔλͰ͋Δɻ

ʹ·Ͱࡢ 16OͷόοΫάϥϯυ͕ඪతʹணͨ͠ࢎԽൽບ͔Βൃੜ͍ͯ͠Δࣄ

Λಥ͖ࢭΊΒΕ͍ͯͨͷͰɺͦͷରࡦΛͨͬߦɻඪత༰ثͷܘΛ͛ɺඪత্ྲྀͷ 2

ΧॴʹεϦοτΛઃஔ͢ΔࣄͰϏʔϜ͕༰ثͷࢎԽൽບʹ৮Εͳ͍༷ͳϏʔϜ௨͠Λ

Մͱͨ͠ɻͦͷଞͷԠੜ 16Oͱಉ͡ΤωϧΪʔΛͭ࣋ 12CόοΫάϥϯυ

։ൃͨ͠ΠΦϯνΣϯόʔ (E–∆EΧϯλ)Λ༻ཻ͍ͯࣝࢠผΛ͍ߦɺআ͢ڈΔ͕ࣄ

ग़དྷͨɻ

Ecm = 1.0 MeVҎԼͰͷଌఆͷͨΊʹRecoil Mass Separatorͷཱମ֯ΞΫηϓλϯ
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εͷ֦େΛͨͬߦɻQ2, Q4࣓ੴΛେܘޱͷʹަ͠ɺElectric Deflector ͷۃ൘ڑ

Λ͛ΔվΛͨͬߦɻprotonͷϖϯγϧϏʔϜΛ༻͍ͯଌఆ͠ɺϏʔϜ࣠ʹରͯ͠

্Լɺࠨӈ2±ʹڞҎ্ͷΞΫηϓλϯε͕͋ΔࣄΛ֬ೝͨ͠ɻ

ظଌఆͷͨΊͷHeΨε॥ܥ։ൃ͕ྃ͠ɺਖ਼ৗʹಈ͍ͯ͠࡞ΔࣄΛ֬ೝͨ͠ɻ

Ψεඪతʹ༻ͨ͠Heͷ 95%ϙϯϓͰճऩ͞ΕͨޙɺΫϥΠΦྫྷౚػͰྫྷ٫͞Εͨ

ަثϑΟϧλʔΛ௨ͬͯෆ७͕औΓআ͔ΕɺϦβʔόλϯΫʹஷଂ͞Εඪతʹ

͕߹ׂ߹ཚΛଌఆ͠ɺෆ७ͷࠞࢄར༻͞ΕΔɻ12CϏʔϜͱඪతͱͷੑ࠶ 0.1%Ҏ

ԼͰ༗Δ͕֬ࣄೝ͞Εͨɻ

ɺEcm͍ߦͷ։ൃΛثग़ݕͷλϯσϜγϟοτμϯ·ͰʹTOF࣍ = 1.0 MeV

Ͱͷஅ໘ੵଌఆΛͤྃ͞Δ༧ఆͰ͋Δɻ

ΤωϧΪʔෆ҆ఆ֩ϏʔϜʹΑΔෆ҆ఆ֩ͷڀݚ (ߴࣉ)

RIϏʔϜΛ༻͍ͯෆ҆ఆ֩ͷڞ໐४ҐΛ୳͠ࡧɺෆ҆ఆ֩ͷߏෆ҆ఆ͕֩ؔ༩͢

Δఱମ֩Ԡʹ͍ͭͯͷݟΛಘΔ͜ͱΛඪʹ͍ͯ͠Δɻຊ࣮ݧσʔλ͕΄

ͱΜͲͳ͍ཅࢠඇଋറ֩ 10N ͷϨϕϧΛௐΔͨΊɺΤωϧΪʔ 9CϏʔϜͱภۃ

ཅࢠඪతΛ༻͍ͨ 9C+p ըΛܭཚͷଌఆࢄ໐ੑڞ RIBF PAC ʹఏҊ͠ɺςετϚγ

ϯλΠϜΛऔಘͨ͠ɻདྷҎ߱ʹςετ࣮ݧΛ࣮͢ࢪΔ༧ఆͰ͋Δɻ

RFɾՙిަΠΦϯݯͷ։ൃ (ߴࣉɺٱࠃඌڇେɺܚྛ)

খنɾίετͷRIϏʔϜੜ๏ͱͯ͠ɺण໋͕Ҏ্ͷதɾण໋ෆ҆ఆ֩ͷ

ೖ͠ɺෛΠΦϯͱͯ͠Ҿ͖ग़͠ɺλϯσϜʹݯͰΠΦϯܗͷࢠΠΦϯΛΨε࣍̎

ՃثʹΑΓՃ͢Δͱ͍͏ख๏ͷ։ൃΛ͍ͯ͠ࢦΔɻຊɺকདྷͷ 11C 14C

ϏʔϜੜΛ೦಄ʹஔ͖ɺૉΛؚΜͩΨεࢠͰ͋Δඇ์ࣹੑ CO2ΛRFɾՙిަ

ద࠷ɺӡస݅ͷޙࠓɻͨͬߦೖ͠ɺૉϏʔϜΛҾ͖ग़͢ςετΛݯΠΦϯ

ԽΛ͍ߦɺଞͷΨεΛ༻͍ͨςετ͏ߦ༧ఆͰ͋Δɻ

Ճྔ࣭ثੳͷ։ൃͱར༻ (ݑࢁҰɺӴ౻ཽҰɺߴඌल໌ɺ࿊ɺࢤ૱ޱࡔ)

େͷλϯσϜՃثΛ༻͍ͨՃྔ࣭ثੳγεςϜͷ࣮༻ԽͷͨΊɺΠΦϯݯɺ

ϏʔϜ༌ૹܥɺݕग़ܥثͷվྑΛ͍ͯͬߦΔɻཧܥͷΩϟϯύεҠస͕ 2015ʹܾ

ఆ͠ɺͦΕʹͬͯശ࡚λϯσϜՃ͕ث 2014ʹγϟοτμϯ͞ΕΔ͜ͱʹͳͬ

ͨͨΊɺҏΩϟϯύεͰͷ࣮ݱΛݟਾ͑ͨ։ൃ׆ಈΛͨͬߦɻ

ϏʔϜ༌ૹܥͷ։ൃͱͯ͠ɺՃྲ্ྀثͱԼྲྀͷϏʔϜΤϛολϯεΛଌఆɺͦͷ

ൺֱ͔ΒɺՃثετϦούʔບͰΤϛολϯε૿େ͕͋Δ͜ͱΛ֬ೝͨ͠ɻ

·ͨɺϚϧνΞϊʔυΠΦϯνΣϯόʔʹ͍ͭͯɺ࣮ࡍʹ 13Cཻࢠͱ 14Cཻࢠͷݕ

ग़৴߸Λൺֱ͠ɺσʔλॲཧʹΑͬͯ 85ՄͰ͋Δͱͷ݁ՌΛಘͨɻͦΕͱಉ
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తόοΫάϥϯυʹΑͬͯղ͕ѱԽ͍ͯ͠Δ͜ͱ͕֬ೝ͞ΕͨͨΊɺؾɺిʹ࣌

GEM(Ψεి૿ࢠ෯ບ)Λૠೖͯ͠एׯͷΨε૿෯Λ͜͏ߦͱΛݕ౼͍ͯ͠Δɻ

ՃثɾϏʔϜԠ༻ՊֶηϯλʔͰͷλϯσϜՃࢪثઃͷݐઃ (ɺ࿊ߴࣉ)

ɾϏʔϜԠ༻ՊֶηϯλʔثɺҏΩϟϯύεͷՃࡏݱ (ҎԼɺՃثηϯλʔʣʹ

͓͍ͯɺ8 MVλϯσϜՃثͷઃஔΛਐΊ͍ͯΔɻຊՃثͷओཁثػɺژେֶ

ཧֶ෦͔Βभେֶ 2012ʹҠઃ͞ΕͨͷͰ͋ΓɺՃثλϯΫɺSF6Ψεɾ

ϦβʔόʔλϯΫɺ੍ܥޚɺΠΦϯݯɺϏʔϜϥΠϯͷҰ෦ͳͲҠઃ͕ࠔͳͷ

৽ͭͭ͋͠Δɻ2013ߋԽͨ͠ͷभେֶͰٺ 6݄͔Β·Ͱɺλϯσ

ϜՃثɾ࣮ݧ౩ (ҎԼɺ৽౩)ͷݐઃ͕Ճثηϯλʔͷ FFAGՃث౩ͷྡʹ૿ઃ

͢ΔܗͰߦΘΕͨɻ͜ͷ৽౩ɺ2012ʹλϯσϜՃثઃஔۀ࡞ͷͨΊʹԾઃ͞

ΕͨϓϨϋϒ౩ΛऔΓғΈͳ͕Βݐઃ͞Εɺ৽౩ޙʹϓϨϋϒ౩ͷนͱ͕ࠜऔ

Γআ͔ΕͨɻҰํɺՃثௐۀ࡞৽౩ݐઃલͷ 4݄ͱ 5݄ͷΈʹߦΘΕɺ͜Ε·

ͰʹɺՃثλϯΫͷਅۭςετ͓Αͼס૩ѹॖۭؾʹΑΔՃѹςετ͕ྃ͠ɺ·

ΘΕͨɻ2014ߦςετͷҰ෦͕ܥޚ੍ͨ 4݄͔ΒՃثௐ࠶͕ۀ࡞։͞Εɺ2014

ʹ࠷ॳͷϏʔϜՃ͕ߦΘΕΔ༧ఆͰ͋Δɻ

ൃදจ

ஶจݪ〉〉 〉〉
Extraction of anti-analog giant dipole resonance and neutron skin thickness for 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

Prog. Theor. Exp. Phys. 063D02 (2013).

Observation of Low- and High-Energy Gamow-Teller Phonon Excitations in Nuclei

Y. Fujita, H. Fujita, T. Adachi, C.L. Bai, A. Algora, G.P.A. Berg, P.von Brentano,

G. Colo, M. Csatlos, J.M. Deaven, E.Estevez Aguado, C. Fransen, D.De Frenne,

K. Fujita, E. Ganioglu, C.J. Guess, J. Gulyas, K. Hatanaka, K. Hirota, M. Honma,

D. Ishikawa, E. Jacobs, A. Krasznahorkay, H. Matsubara, K. Matsuyanagi, R. Meharc-

hand, F. Molina, K. Muto, K. Nakanishi, A. Negret, H. Okamura, H.J. Ong, T. Otsuka,

N. Pietralla, G. Perdikakis, L. Popescu, B. Rubio, H. Sagawa, P. Sarriguren, C. Scholl,

Y. Shimbara, Y. Shimizu, G. Susoy, T. Suzuki, Y. Tameshige, A. Tamii, J.H. Thies,
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M. Uchida, T. Wakasa, M. Yosoi, R.G.T. Zegers, K.O. Zell, and J. Zenihiro

Phys. Rev. Lett. 112, 112502 (2014).

Proton polarization in photo-excited aromatic molecule at room temperature enhanced

by intense optical source and temperature control:

S. Sakaguchi, T. Uesaka, T. Kawahara, T. Ogawa, L. Tang, T. Teranishi, Y. Urata, S.
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Nuclear Instruments and Methods in Physics Research B 317 (2013) 679?684.

Investigation of the thermonuclear 18Ne(α,p)21Na reaction rate via resonant elastic

scattering of 21Na + p:

L.Y. Zhang, J.J. He, A. Parikh, S.W. Xu, H. Yamaguchi, D. Kahl, S. Kubono, P. Mohr,

J. Hu, P. Ma, S. Z. Chen, Y. Wakabayashi, H.W. Wang, W.D. Tian, R.F. Chen,
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P. Ma, S.Z. Chen, Y. Wakabayashi, B.H. Sun, H.W. Wang, W.D. Tian, R.F. Chen,

B. Guo, T. Hashimoto, Y. Togano, S. Hayakawa, T. Teranishi, N. Iwasa, T. Yamada,

T. Komatsubara,

Physical Review C 88 (2013) 012801.

Resonant scattering of 22Na+p studied by the thick-target inverse-kinematic method:

S.J. Jin, Y.B. Wang, J. Su, S.Q. Yan, Y.J. Li, B. Guo, Z.H. Li, S. Zeng, G. Lian,
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H. Miyasako, T. Noro, T. Saito, Y. Sakemi, T. Yabe, and K. Yako
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future plans:

T. Teranishi, S. Sakaguchi, T. Uesaka et al.,
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Measurement of 4He(12C,16O)Ѝ in inverse kinematics:

K. Fujita, K. Sagara, T. Teranishi, M. Iwasaki, D. Kodama, S. Liu, S. Matsuda, T.

Mitsuzumi, J. Y. Moon, M. T. Rosary, and H. Yamaguchi

Few-Body Systems Vol. 54 #7-10 (2013) 1603-1606.

ԋߨ

〈〈ւ֎Ͱͷߨԋ 〉〉
Study of anti-analog giant dipole resonance in 208Pb(p, n) and neutron skin thickness

for 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

International Nuclear Physics Conference (INPC2013), June 2013, Florence, Italy

(p, pN) studies with spin measurements at intermediate energies:

T. Noro
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2nd International Workshop on Quasi-Free Scattering with Radioactive-Ion Beams

(QFS-RB13), Sep. 2013, Terceira, Portugal)

Study of Unstable Nuclei with Spin-polarized Protons:

S. Sakaguchi

Nuclear Physics Seminar, Institute for Basic Science, Daejeon, Korea, 19 Feb., 2014.

Study of Unstable Nuclei with Spin-polarized Protons:

S. Sakaguchi

Nuclear Physics Seminar, Kyungpook National University, Daegue, Korea, 17 Feb.,

2014.

Recent Results on Superheavy Element Research at RIKEN:

K. Morita

International conference FUSION14, February 2014, New Delhi, India

Recent Few-Nucleon Experiments and Discrepancies to be solved:

K. Sagara (invited)

The 22nd European Conference on Few Body Problems in Physics, Krakow Poland,

2013.9.9-13.

Feasibility study of nn-resonance state search using 2H(n,p)nn reaction at En=12 MeV:

Y. Maeda, K. Sagara, K. Ohnaka, K. Ishibashi, S. Tanaka, S. Kimura, S. Kuroita

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,

J. Yasuda, T. Yabe, K. Yashima, Y. Eguchi, H. Shimoda, T.Sueta, S. Kuroita

The 22nd European Conference on Few Body Problems in Physics, Krakow Poland,

2013.9.9-13.

Direct Measurement of 4He (12C, 16O)Ѝ cross section with RMS at TUTL:

K. Sagara

Workshop in Caserta Direct measurements in Nuclear Astrophysics with Recoil Mass
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separators, 2014.10.04-05, Caserta, Italy.

ԋߨͰͷࠃ〉〉 〉〉
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)ЍԠͷଌఆ:

Ұɼ݈ݩେีɼਗ਼ٛതɼాඌষɼᖛۄɼၲ༞ޱࢁɼߴࣉɼࢸݐ༟ɼ૬ྑ܇ా౻



ຊཧֶձ

৽ൃݟͷ 113൪ݩૉʖݱͷ࿉ۚज़ʖɿ

ాߒհ

ཧԽֶڀݚॴҰൠެ։ಛผߨԋɺཧԽֶڀݚॴɺ4݄ (2013).

113൪৽ݩૉͷ୳ࡧɿ

ాߒհ

ۙະདྷͷটঢ়ʢՊֶٕज़ɾֶज़ڀݚࡦॴओߨ࠵ԋձʣɺจ෦Պֶলɺ5݄ (2013).

৽ݩૉͷ୳ࡧʖݱͷ࿉ۚज़ʖɿ

ాߒհ

ཧԽֶڀݚॴՊֶߨԋձɺ౦ژɺ10݄ (2013)ɽ

৽ݩૉͷ୳ࡧʖݱͷ࿉ۚज़ʖɿ

ాߒհ

ཧԽֶڀݚॴՊֶߨԋձɺௗɺௗதֶߍɺ߳ೇதֶߍɺௗߴֶߍɺ11݄ (2013)ɽ

৽ݩૉͷ୳ࡧʖݱͷ࿉ۚज़ʖɿ
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ాߒհ

౦ژେֶཧࣨڭίϩΩϜɺ౦ژɺ12݄ (2013)ɽ

৽ݩૉͷ୳ࡧʖݱͷ࿉ۚज़ʖɿ

ాߒհ

ɺ12݄ۄɺ࡛ߍߴށࡔԋձɺߨ (2013)ɽ

৽ݩૉͷ୳ࡧʖݱͷ࿉ۚज़ʖɿ

ాߒհ

Ԭۀେֶ༵ஊձɺԬɺ12݄ (2013)ɽ

৽ݩૉͷ୳ࡧʖݱͷ࿉ۚज़ʖɿ

ాߒհ

ຊԽֶձࢢຽ࠲ߨɺ໊ݹେֶɺ3݄ (2014)ɽ

ཅࢠੑࢄཚͷΞΠιεϐϯۭؒͷ֦ுͰ୳ΔதੑࢠεΩϯްͱঢ়ଶํఔࣜ:

ࢤ૱ޱࡔ

େԣஅڀݚܕձ –ΫΥʔΫɾࢠݪ ɾ֩தੑࢠΛ၆ᛌ͢Δ–ɺभେֶɺ3݄ (2014).

Preparation status of SAMURAI13 experiment:

S. Sakaguchi

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

Sept., 2013.

λϯσϜՃثʹ͓͚ΔRFՙిަܕΠΦϯݯͷ։ൃɿ

জګɺଇদٱࠃඌڇɺߴࣉେɺܚྛ

ୈ 119ճຊཧֶձभࢧ෦ྫձ,2013 11݄ 30, େֶۀถཹٱ

भେֶλϯσϜΛ༻͍ͨAMSଌఆͷ։ൃɿ

Ӵ౻ཽҰ

ୈ 119ճຊཧֶձभࢧ෦ྫձ,2013 11݄ 30, େֶۀถཹٱ

ՃثΔੳͷͨΊͷϚϧνΞϊʔυΠΦϯνΣϯόͷ։ൃɿ

ݑࢁҰɺӴ౻ཽҰɺখౡɺ৽໊ࡈ

ୈ 119ճຊཧֶձभࢧ෦ྫձ,2013 11݄ 30, େֶۀถཹٱ
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ఱମ֩Ԡ 12C ʴЋˠ 16O ʴЍͷ Ecm=1.2MeV ʹ͓͚ΔશԠஅ໘ੵଌఆ:

, ૬ྑࢸݐ, ,༟܇ా౻ ,༞ޱࢁ ,େี,ਗ਼ٛതۄၲ ᖛ݈ݩҰ, ాඌষ, ؒٱ

ଠฏ,ɹֲၭዉ

ୈ 119ճຊཧֶքभࢧ෦ྫձɺཹٱถۀେֶɹ 2013 11݄ 30

Ecm=1MeVҎԼͰͷ 4He(12C,16O)ЍଌఆͷͨΊͷ࣭ྔੳثվ:

ాඌষ, ,༞ޱࢁ ,େีۄၲ,ࢸݐ༟,૬ྑ܇ా౻ ਗ਼ٛത, ᖛ݈ݩҰ

ୈ 119ճຊཧֶքभࢧ෦ྫձɺཹٱถۀେֶɹ 2013 11݄ 30

̳̿ղԠʹ͓͚Δ Star Anomalyͷܥ౷తଌఆ:

େதوዳɺ૬ྑࢸݐ, લా༟࢙, ੴڮٱ, ଜॣଠ, ాதᠳج,Ӭɺ҆ా३ฏɺ

෦ୡɺീౢܙհɺࠇ൘ᠳ

ୈ 119ճຊཧֶքभࢧ෦ྫձɺཹٱถۀେֶɹ 2013 11݄ 30

nnղԠΛ༻͍ͨ nn :ڀݚख๏ʹؔ͢ΔݧͷͨΊͷ࣮ࡧ໐ঢ়ଶ୳ڞ

લా༟࢙,૬ྑࢸݐ, େதوዳɺੴڮٱ, ଜॣଠ, ాதᠳج, ൘ᠳࠇ

ୈ 119ճຊཧֶքभࢧ෦ྫձɺཹٱถۀେֶɹ 2013 11݄ 30

֎෦ۚࢿ

〈〈จ෦লՊֶڀݚඅิॿۚ 〉〉
ڀݚ൫ج (B)ʮఱମΤωϧΪʔʹ͓͚ΔૉʖϔϦϜ༥߹Ԡશஅ໘ੵͷଌఆʯ

ʢ૬ྑࢸݐɹ 2012ʙ2014)

ڀݚ൫ج (C) ʮੈ࣍ܕෆ҆ఆ֩Ԡ࣮͚ͨʹݧRIੜɾՃͷ৽ख๏։ൃʯ

ߴࣉ) 2012ʙ2014)

एखڀݚ (B) ʮΤωϧΪʔෆ҆ఆ֩ϏʔϜ࣮ݧ༻ͷബບภۃཅࢠඪతͷ։ൃʯ

ࢤ૱ޱࡔ) 2013ʙ2015)

৽ֶज़ྖҬڀݚ ʯࡧ୳ࢠۃؾిࢠి͍ͨ༺Λࢠݪʮྫྷ٫ෆ҆ఆ(ܕҬఏҊྖڀݚ)

(࢚ஐڱɺ୲ऀ:एହݟදऀ:ञڀݚ)
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ֶ෦̐ੜଔڀݚۀ

(1) ֲၭዉ : ʢࢦಋڭһɺాߒհʣ
4He(12C,16O)Ѝ࣮ݧʹ͓͚Δඪత͔ۙΒͷ 16OόοΫάϥϯυ I

(2) େฏؒٱ : ʢࢦಋڭһɺాߒհʣ
4He(12C,16O)Ѝ࣮ݧʹ͓͚Δඪత͔ۙΒͷ 16OόοΫάϥϯυ II

(3) খౡ : ʢࢦಋڭһɺ࿊ʣ

ΠΦϯνΣϯόΛ༻͍ͨಉҐମͷධՁ

(4) ਐ౻༎ี : ʢࢦಋڭһɺएڱஐ࢚ʣ

ΞΠιόϦοΫɾΞφϩάঢ়ଶͷભҠΛ༻͍࣭ͨྔެࣜͷΫʔϩϯ߲ͷͷ

ଌఆ

(5) ాதହو : ʢࢦಋڭһɺాߒհʣ

ثܕମॆరؾ (GARIS)ͷಈݪ࡞ཧ?

(6) ా৺ւ : ʢࢦಋڭһɺएڱஐ࢚ʣ

ΞΠιόϦοΫΞφϩάঢ়ଶΛར༻ͨ֩͠ࢠݪͷిՙܘͷଌఆ

(7) ৽໊ࡈ : ʢࢦಋڭһɺ࿊ʣ

ҏΩϟϯύε৽ϏʔϜϥΠϯͷͨΊͷి࣓ੴͷੑධՁ

(8) ଇদګজ : ʢࢦಋڭһɺࣉߴʣ

RFՙిަΠΦϯݯͷ։ൃ

(9) ຊᠳࢁ : ʢࢦಋڭһɺాߒհʣ

ثܕମॆరؾ (GARIS)ͷಈݪ࡞ཧ?

म࢜จ

େதܙوɿ(ࢦಋڭһɺएڱஐ࢚)

pdղԠʹ͓͚Δ Space Star Anomalyͷ֬ఆͱΤωϧΪʔґଘੑͷڀݚ

(հߒһɺాڭಋࢦ)େีɿۄၲ

Ecm = 1.2 MeVͰͷ 4He(12C,16O)γԠ༧උଌఆͱHe॥ܥ։ൃ

ݑࢁҰɿʢࢦಋڭһɺ࿊ʣ

େλϯσϜՃثΛ༻͍ͨAMSγεςϜͷ։ൃ

— ϏʔϜΤϛολϯεଌఆͱݕग़ثͰͷϏʔϜࣝผ —

Ӭɿʢࢦಋڭһɺ࿊ʣ

(!p, 2p)ԠʹΑΔCaͷཻ̍ڧࢠଌఆ

લా༟࢙ɿ(ࢦಋڭһɺएڱஐ࢚)

nnঢ়ଶ୳ࡧͷͨΊͷ 2H(n,p)nnԠͷόοΫάϥϯυଌఆ

҆ా३ฏɿ(ࢦಋڭһɺएڱஐ࢚)
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֩֩ؒࢠ૬࡞ޓ༻ͷڀݚͷͨΊͷதੑࢠεϐϯଌఆܥͷ։ൃ

ֶ֎Ͱͷֶձ׆ಈ

࿊ɿຊཧֶձ ٞһɺJ-PARC์ࣹઢ҆શҕһձҕһ

֩ཧҕһձҕһɺେࡕେֶ֩ཧڀݚηϯλʔӡӦҕһձҕһ

ҕһݴॿࡍࠃ (2004 4݄ʙʣ

एڱஐ࢚ : େࡕେֶ֩ཧڀݚηϯλʔܭڀݚըݕ౼ઐҕһձҕһ

େࡕେֶ֩ཧڀݚηϯλʔ࣮ݧ՝৹ࠪઐҕһձҕһ

ߴࣉ : ຊཧֶձभࢧ෦ҕһ

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

ͦͷଞͷ׆ಈͱՌ

ମݧೖֶɾ࣮ݧʮ࣭Λಁա͢Δཻࢠઢʯ2014 3݄ 24 (ߴࣉ)
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