
෺ཧࣨڭ೥࣍ใࠂॻ

ฏ੒̏̌೥౓

̎̌̍̕೥݄̏

۝भେֶେֶӃཧֶڀݚӃ෺ཧֶ෦໳



෺ཧ֩ݧ࣮

੒һߏࣨڀݚ

৿ాߒհ तڭ एڱஐ࢚ तڭ

ߴ੢ࣉ ।ڭत ࢤ૱ޱࡔ ।ڭत

༟܇ా౻ ॿڭ ଠ࿠৻ڷ ॿڭ

ଜཾయؠ ٕज़৬һ

〈〈 ത࢜ڀݚһ 〉〉
࿯޿ࢁฏ (ಛ೚ॿڭ, RCSHE) ଍ཱஐ (RCSHE) ాத੟ਉ (RCSHE)

〈〈 େֶӃ ത࢜՝ఔ 〉〉
ాதହو ఉ੉ོڿ

〈〈 େֶӃ म࢜՝ఔ 〉〉
ೖ෦߂ଠ࿠ େ৓ٱయ लฌ౻ޙ ᜊ౻ھ෉

ޔܚ౦ࡔ ਅ෦݈ଠ ີຊී࣏ ழ໺ݩେथ

൲ಸݪּ Ҫलॆࡔ നࡔ࿨໵ ຤઒ܚӳ ฏҐ༐ຏ

〈〈 ֶ෦ ଔڀݚۀੜ 〉〉
௕ాᣈࢠ ࢤอେٱ ໦ॏਔࡔ ಺౻Նथ

඿໺༑࠸ ౦ ੟ਓ ฏ઒ܒو ଜ্Үే

୲౰तۀ

෺ཧֶθϛφʔϧʢ৿ాߒհɾࣉ੢ߴʣɺ෺ཧֶೖ໳ IIʢ৿ాߒհʣɺྗֶɾಉԋश

(एڱஐ࢚)ɺ֩ࢠݪ෺ཧֶ (एڱஐ࢚)ɺ෺ཧֶ֓࿦A(ࣉ੢ߴ)ɺ֩ࢠݪɾߴΤωϧΪʔ

ֶݧ࣮ ઌ୺෺ཧֶ࠷ɺ(ߴ੢ࣉ) (৿ాߒհɺࣉ੢ߴ)ɺװج෺ཧ IAԋश جɺ(ࢤ૱ޱࡔ)

෺ཧװ IBԋश ૱ޱࡔଠ࿠ɺ৻ڷ༟ɺ܇ా౻ʢݧ࣮߹ɺ෺ཧֶ૯(ଠ࿠৻ڷɺࢤ૱ޱࡔ)

ʣߴ੢ࣉʢݧ࣮߹ʣɺࣗવՊֶ૯ࢤ

ҭ໨ඪͱ੒Ռڭɾڀݚ

௒ॏݩૉ֩ͷ༥߹োน෼෍ͷڀݚ (ఉ੉ོڿɺాதହوɺ಺౻Նथɺాத੟ਉɺ౻ా܇

༟ɺڷ৻ଠ࿠ɺࢤ૱ޱࡔɺ৿ాߒհ)

௒ॏݩૉ߹੒ʹ༻͍ΒΕΔมܗΞΫνϊΠυ֩ΛؚΉ༥߹൓Ԡͷোน෼෍ΛཧԽֶݚ

Γͷઆ͕޿ཚσʔλ͔Βಋग़͠ɺোน෼෍ͷࢄૉ֩ؒͷ४஄ੑݩॴʹͯଌఆͨ͠ॏڀ
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໌ʹ֩ͷมܗʹΑΔޮՌ͕ॏཁͳ໾ׂΛՌͨ͢͜ͱΛࣔͨ͠ɻ͞ΒʹɺಘΒΕͨোน

෼෍͔Β୹࣠ଆɾ௕࣠ଆ͔ΒͷিಥʹରԠ͢ΔೖࣹΤωϧΪʔΛಉఆ͠ɺৠൃ֩ཹ࢒

ੜ੒அ໘ੵͷΤωϧΪʔґଘੑͱൺֱ͢Δ͜ͱʹΑΓɺ͍ܰྖҬʹ͓͍ͯࣔࠦ͞Εͯ

͍ͨ୹࣠ଆ͔Βͷিಥʹ͓͚Δஅ໘ੵͷ૿େΛੈքͰॳΊͯ௚઀తʹͨ͠ূݕɻ·ͨɺ

దΤωϧΪʔΛਪ࠷ͷ༥߹൓Ԡʹ͓͚ΔܥతʹಘΒΕΔ༥߹োน෼෍͔Βະ஌ͷݧ࣮

ఆ͢Δख๏ΛఏҊͨ͠ɻ͜ΕΒͷ஌ݟ͸ୈ 8पظͷ৽ݩૉ߹੒ʹ͓͚Δ࣮ݧ৚݅ͷܾ

ఆʹେ͖ͳݙߩΛՌͨ͢ͱظ଴͞ΕΔɻ

·ͨɺ۝भେֶՃ଎ثɾϏʔϜԠ༻Պֶηϯλʔʹ͓͍ͯɺܰ֩Ͱ͋ΔϦν΢Ϝͱό

φδ΢Ϝͷ४஄ੑࢄཚΛଌఆ͠ɺোน෼෍Λಋग़ͨ͠ɻಘΒΕͨ݁ՌΛνϟωϧ݁߹

Λٞ࿦ͨ͠ɻڹঢ়ଶͳͲͱͷ݁߹ʹΑΔӨىͱൺֱ͠ɺόφδ΢Ϝͷྭࢉܭ

௒ॏݩૉ֩ͷ࣭ྔଌఆ (ఉ੉ོڿɺ৿ాߒհ)

༗ͷ෺ཧྔͰ͋ΔͨΊɺਫ਼ີͳ࣭ྔଌఆʹΑͬͯͦͷݻͷ࣭ྔ͸֩छ֩ࢠݪ ZͱAΛ

௚઀ࣝผ͢Δ͜ͱ͕Ͱ͖ΔɻͦͷͨΊɺ೤͍༥߹൓ԠͰ࡞ΒΕΔ֩छͷΑ͏ʹɺ่յ

࿈֩ൃ͕ࣗ࠯෼྾౳ʹΑͬͯط஌ͷ֩΁୧Γண͔ͳ͍Α͏ͳಉҐମͰ͋ͬͯ΋Ұҙͳ

֩छಉఆΛ͜͏ߦͱ͕Ͱ͖ΔɻཧԽֶڀݚॴͰ͸ؾମॆరܕ൓௓෼཭૷ஔGARIS-IIͱ

ଟॏ൓ࣹܕඈؒ࣌ߦଌఆ࣭ࣜྔ෼ޫثMRTOFΛ༻͍ͨ୹ण໋֩ͷ࣭ྔଌఆΛͯͬߦ

͓Γɺࡏݱ͸௒ॏ֩ͷਫ਼ີ࣭ྔ෼ੳΛ໨ڀݚͯ͠ࢦ։ൃΛ͍ͯͬߦΔɻຊ೥౓͸ɺཧ

ԽֶڀݚॴͷE6΁Ҡઃͨ͠MRTOFγεςϜͷߏ࠶ஙΛͨͬߦɻ·ͨɺࡢ೥౓ʹ։ൃ

ͨ͠ɺ֩ࢠݪͷ࣭ྔͱͦͷ่յΛ૬ؔܭଌͰ͖Δֵ৽తͳݕग़ثɺα-ToFΛMRTOF

΁ͱΠϯετʔϧ͠ɺॳͷΦϯϥΠϯ࣮ݧΛ݄̍̎ʹͨͬߦɻίϛογϣχϯάͷ݁

Ռɺ207Raͷਫ਼ີ࣭ྔͱͦΕʹ૬่ؔͨ͠յࣄ৅ͷ؍ଌʹ੒ޭ͠ɺಘΒΕ࣭ͨྔܽଛ஋

͸ AME2016ʹ͞ࡌهΕ͍ͯΔจݙ஋ͱҰக͍ͨɻ·ͨඈؒ࣌ߦͱ่յࣄ৅ͷ࣌ؒࠩ

͔Β൒ظݮͷಋग़ʹ΋੒ޭ͓ͯ͠Γɺͪ͜Β΋จݙ஋Λ࣋͢ࢧΔ݁Ռ͕ಘΒΕͨɻ·

ͨɺ֩෼ޫֶతʹݕग़ثΛ࢖༻ՄೳͰ͋Δ͜ͱ΋ࣔࠦ͞ΕͨɻҎ্ͷ݁ՌΑΓɺα-ToF

Λ༻͍ͯ֩ࢠݪͷਫ਼ີͳ࣭ྔͱ่յಛੑͷ૬ؔଌఆ͕ՄೳͰ͋Δ͜ͱ͕࣮ݧతʹࣔ͞

Εɺ௒ॏ͚֩ͩͰͳ͘ɺα่յΛ͢Δॏ֩શൠͷ࣭ྔଌఆʹ͓͍ͯɺத֩తͳ໾ׂΛՌ

ͨͤΔੑೳΛ༗͍ͯ͠Δ͜ͱ͕͔֬ΊΒΕͨɻ

119൪৽ݩૉࣝผͷͨΊͷσʔλղੳख๏ͷߏங (ଜ্Үేɺڷ৻ଠ࿠ɺాத੟ਉɺࡔ

(հߒɺ৿ాࢤ૱ޱ

ୈ 8पظͷݩૉͷൃݟΛ໨͠ࢦɺ౰ࣨڀݚ͸ཧԽֶڀݚॴ΍ΦʔΫϦοδڀݚཱࠃॴͱ

͍ͨ༺ಉͰɺ51V+248Cm༥߹൓ԠΛڞ 119൪ݩૉͷ߹੒࣮ݧΛਐΊ͍ͯΔɻ͜ͷ࣮ݧ

ʹ͓͍ͯ͸ɺ๲େͳσʔλͷத͔Βඇৗʹكͳࣄ৅Λޮ཰త͔͍ͭ֬ߴ౓Ͱࣝผ͢Δ

ඞཁ͕͋Δɻͦ͜Ͱզʑ͸ɺֱਖ਼σʔλͰ͋Δ 51V+159Tbσʔλதʹؚ·ΕΔ่յܥ
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ྻΛ༻͍ͯղੳख๏Λߏஙɾ͠ূݕɺ119൪ݩૉࣝผ༻ͷղੳख๏ͷཱ֬Λ໨͍ͯ͠ࢦ

Δɻຊख๏ʹ͓͍ͯ͸ɺγϦίϯݕग़ثDSSDͷಉ͡ετϦοϓʹ͓͍ͯ࿈ଓͯ͠ݕ

ग़͞Εͨ̎ຊͷ αઢͷΤωϧΪʔͷ ૬ؔΛͱΓɺετϦοϓ൪߸ɺΤωϧΪʔɺݩ2࣍

࣌ؒࠩΛநग़ޙɺΤωϧΪʔͱ൒͔ظݮΒଥ౰ͳ΋ͷΛ୳͢ࡧΔɻར఺ͱͯ͠͸ɺղ

ੳͷॳஈ֊ͰݶΒΕͨ৘ใʢ̎ͭͷ αઢͷΤωϧΪʔʣΛ༻͍ͯσʔλͷબผΛ͏ߦ

ͨΊɺղੳ଎౓͕଎͘ɺखֻ͔ΓΛ͚ͭݟ΍͍͢఺͕͛ڍΒΕΔɻσʔλதʹؚ·Ε

Δ 202Rnͷ่յࣄ৅ղੳ͔Β൒ظݮΛಋग़ͨ͠ͱ͜Ζɺจݙ஋ͱ൒ظݮͷࠩޡ಺ͰҰ

க͠ɺղੳख๏ͷଥ౰ੑ͕ࣔ͞Εͨɻຊख๏͸ 119൪ݩૉ߹੒࣮ݧͷσʔλղੳʹ΋

ద༻ՄೳͰ͋Γɺ͔ͭղੳ଎౓ʹ༏ΕΔɻ͜ͷར఺Λੜ͔͠ɺཧԽֶڀݚॴʹ͓͚Δ

ը͍ͯ͠ΔɻܭͷΦϯϥΠϯղੳʹద༻͢Δ͜ͱΛݧ࣮

6,7Li+51V ४஄ੑࢄཚଌఆʹΑΔޫֶϙςϯγϟϧͷ࣮ݧతܾఆ (ਅ෦݈ଠɺฏ઒و

(հߒɺ৿ాࢤ૱ޱࡔଠ࿠ɺ৻ڷฏɺ޿ࢁ༟ɺాத੟ਉɺ࿯܇ా౻ɺܒ

௒ॏݩૉ߹੒ͷͨΊͷೖࣹϏʔϜΤωϧΪʔΛਪఆ͢ΔͨΊʹ͸ɺਫ਼ີͳޫֶϙςϯ

γϟϧΛೖྗύϥϝʔλͱ͠ɺ༥߹োน෼෍Λཧ࿦ࢉܭͰ͢ݱ࠶Δ͜ͱ͕ॏཁͰ͋Δɻ

Ұํɺॏݩૉ֩ؒͷޫֶϙςϯγϟϧ͸ཻܰྖࢠҬ͔Βͷݧܦଇ΍֎ૠʹΑܾͬͯఆ

͞Ε͓ͯΓ (େҬతޫֶϙςϯγϟϧ)ɺෆఆੑͷେ͖ͳ෦෼Ͱ͋ͬͨɻͦ͜ͰຊڀݚͰ

͸ɺ஄ੑࢄཚஅ໘ੵͷ֯෼෍ଌఆʹΑΓɺ൓Ԡܥʹಛ༗ͳہॴతޫֶϙςϯγϟϧΛ

ܾఆ͢Δ͜ͱΛ໨తͱͨ͠ɻෳ਺֯౓ʹ͓͍ͯࢄཚཻࢠΛಉ࣌ଌఆՄೳͳγϦίϯݕ

ग़ܥثΛ։ൃ͠ɺ6,7Li+51V஄ੑࢄཚଌఆΛλϯσϜՃ଎ثΛ༻͍ͯͨͬߦɻଌఆσʔ

λΛ͢ݱ࠶ΔΑ͏ͳޫֶϙςϯγϟϧͷύϥϝʔλΛΧΠೋ৐๏ʹΑΔϑΟοςΟϯά

ʹΑΓܾఆ͠ɺνϟωϧ݁߹ࢉܭΛͨͬߦɻ݁ՌΛઌڀݚߦʹΑΔ༥߹োน෼෍ͷଌ

ఆ஋ͱൺֱͨ͠ͱ͜ΖɺσʔλΛ͢ݱ࠶ΔΑ͏ͳޫֶϙςϯγϟϧͷύϥϝʔλ͕ޡ

ࠩ಺ʹଘ͢ࡏΔ͜ͱ͕෼͔ͬͨɻ͜ͷ݁Ռ͸ɺେҬతޫֶϙςϯγϟϧͰ͸આ໌Ͱ͖

ͳ͔ͬͨ༥߹োน෼෍Λɺ࣮ݧతʹܾఆͨ͠ہॴతޫֶϙςϯγϟϧΛ༻͍ͯݱ࠶Ͱ

͖ΔՄೳੑ͕͋Δɺͱ͍͏͜ͱΛ͍ࣔͯ͠Δɻ

ॏΠΦϯݕग़༻MCP-ToF ͷ։ൃͱثग़ݕ ToF-ERDA๏ʹΑΔੑೳධՁ ܚ౦ࡔ)

(հߒɺాத੟ਉɺ৿ాࢤ૱ޱࡔଠ࿠ɺ৻ڷ༟ɺ܇ా౻ɺޔ

தثग़ݕຊతͳٕज़ͷҰͭͰ͋Δ͕ɺج΋࠷෺ཧʹ͓͚Δ֩ݧଌఆ͸࣮ؒ࣌ߦͷඈࢠཻ

Ͱͷඈఔͷ୹͍௿ΤωϧΪʔॏΠΦϯʹ͍ͭͯͷଌఆ͸ࠔ೉Ͱ͋Δɻ͜ͷଌఆΛՄೳͱ

͢ΔͨΊɺۙ೥ۃΊͯখ͞ͳ෺࣭ྔͰλΠϛϯάΛଌఆͰ͖ΔMCP-ToF ͷ։ثग़ݕ

ൃ͕ਐΊΒΕ͍ͯΔɻຊڀݚͰ͸ɺ۝भେֶͰMCP-ToFݕग़ثΛ։ൃ͠ɺλϯσϜՃ

଎ࢪثઃʹ͓͍ͯɺݻମࡐྉͷද໘ݩૉɾ૊੒෼ੳख๏Ͱ͋Δ஄ੑ൓௓ཻݕࢠग़෼ੳ๏

(ToF-ERDA) Λ։ൃ͢Δ͜ͱΛ໨తͱͨ͠ɻ૷ஔͷ։ൃʹ͓͍ͯ͸ɺϫΠϠʔרઢث
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Λ੡͠࡞ɺೋ࣍ి์ࢠग़ບʹAl Λৠண͠ɺΨεݕग़ثγϛϡϨʔλGarfield Λ༻͍ͯ

ΛToF-ERDAثग़ݕɺຊޙͷݧࢼదͳిҐΛܾఆͨ͠ɻΦϑϥΠϯ࠷ͷۃి֤ ๏ʹΑ

Δࢼྉ෼ੳ࣮ݧʹద༻͠ɺλϯσϜՃ଎ثΛ༻͍ͯςετ࣮ݧΛͨͬߦɻYBa2Cu3O7

Λࢼྉͱͯ͠ɺ50MeV ͷ 127I ϏʔϜΛরࣹ͠൓௓ཻࢠͷ෼ੳΛͨͬߦɻ൓௓ཻࢠͷඈ

͸ॏΠΦϯʹରͯ͠ͷ࣭ྔ෼ղೳ͕ثग़ݕͱΤωϧΪʔͷ૬͔ؔΒɺ։ൃͨؒ࣌͠ߦ

े෼ʹ͋Γɺ͞Βʹਂ͞ํ޲ͷ෼෍Λ୳Δ͜ͱ͕ՄೳͰ͋Δ͜ͱΛ֬ೝͨ͠ɻ͜Εʹ

ΑΓ۝भେֶʹ͓͚ΔToF-ERDA ๏͕࣮ݱՄೳͰ͋Δ͜ͱΛ࣮ূͨ͠ɻ

ϒϥοάΧʔϒݕग़ثΛ༻͍ͨ௒ॏ֩ͷࢠݪ൪߸ଌఆ (ᜊ౻ھ෉ɺ౻ా܇༟)

119൪ݩૉΛ͸͡Ίͱ͢Δ৽ݩૉ୳ݧ࣮ࡧʹ͓͍ͯ͸ɺ༥߹൓ԠͰੜ੒ͨ͠ৠൃཹ࢒

֩ͷࢠݪ൪߸ (Z)Λɺैདྷͷ α่յ࿈࠯Λط஌֩·ͰͨͲΔͱ͍͏ؒ઀ख๏ʹ୅Θͬ

ͯɺ௚઀ଌఆ͢Δख๏ͷ։ൃ͕ٻΊΒΕ͍ͯΔɻΠΦϯ͕ΨεதΛ௨ա͢Δࡍʹࣦ͏

ΤωϧΪʔͷۭؒ෼෍ (ϒϥοάΧʔϒ)͸ Zʹහײͳ෺ཧྔͰ͋ΔͨΊɺ͜ΕΛిՙ

ͷ࣌ؒ৘ใͱͯ͠ಘΔ͜ͱͷग़དྷΔɺϒϥοάΧʔϒݕग़ثΛ։ൃͨ͠ɻઃܭʹ͸ɺܭ

ίʔυࢉ Gmsh, ElmerΛ༻͍ͯϝογϡٴͼి৔ࢉܭΛޙͨͬߦɺΨεݕग़ثγϛϡ

ϨʔγϣϯίʔυGarfield++Λ༻͍ͯͨͬߦɻ৽ݩૉ୳ݧ࣮ࡧͷΑ͏ʹɺೖཻࣹ͕ࢠ

1.5MeV/uҎԼͷ௿ΤωϧΪʔΠΦϯͷ৔߹͸ϒϥοάϐʔΫͷ͕͞ߴೖࣹΤωϧΪʔ

ʹґଘ͢ΔͨΊɺैདྷߦΘΕ͖ͯͨ 2ͭͷγΣʔϐϯάΞϯϓΛ༻͍Δಡग़͠๏Ͱ͸

Zͷࣝผೳྗ͕௿Լ͢Δɻͦ͜Ͱɺຊݕग़ثͷಡग़͠ճ࿏ʹ͸ FADCΛ༻͍ͨσδλ

ϧ೾ܗಡग़͠Λ͍ߦɺϒϥοάΧʔϒશମΛऔಘ͢Δ͜ͱͰ Zͷ෼཭ೳྗΛ্ͤ͞޲

ͨɻ۝େλϯσϜՃ଎͔ثΒͷϤ΢ૉϏʔϜͱ Z=50ۙ๣ͷඪతͱͷ஄ੑࢄཚΛͨ͠

൓௓ΠΦϯΛ༻͍ɺ1.0MeV/uҎԼͷॏΠΦϯʹରͯ͠ϒϥοάΧʔϒͷଌఆʹॳΊͯ

੒ޭͨ͠ɻ

஗ൃதੑࢠඈؒ࣌ߦଌఆ๏ʹΑΔೋॏຐ๏਺֩ 78Niͷڀݚ (ଠ࿠৻ڷ)

ཅࢠͱதੑࢠͷ਺͕Ξϯόϥϯεͳෆ҆ఆ֩ʹ͓͍ͯɺ҆ఆ֩Ͱ͑ߟΒΕ͖ͯͨຐ๏

਺͕ҡ࣋͞ΕΔͷ͔͸ࣗ໌Ͱ͸ͳ͘ɺۙ೥ͷߏ֩ࢠݪ଄ڀݚͷڵຯͷͻͱͭͱ͍͑Δɻ

֩ࢠݪಛʹ҆ఆͱͳΔೋॏຐ๏਺Λ͕࣋ͭ֩ࢠݪ 78Ni͸ෆ҆ఆ֩ྖҬʹଘ͢ࡏΔ͕ɺ

ͦͷ֩ߏ଄͸ະͩʹ໌Β͔Ͱ͸ͳ͍ɻͦͷͨΊɺཧԽֶڀݚॴRIBFʹ͓͍ͯ 78Niͷ

ϕʔλ่յʹ൐͏஗ൃதੑࢠଌఆΛ਱ͨ͠ߦɻϕʔλ่յͷଌఆʹதੑࢠͷඈؒ࣌ߦ

ଌఆΛ૊Έ߹ΘͤΔ͜ͱʹΑΓɺதੑࢠա৒֩ͷ่յϞʔυʹݱΕΔ஗ൃதੑࢠͷΤ

ωϧΪʔͷ෼ޫ͕ՄೳͱͳΓɺ78Niͷ֩ߏ଄ͷ৘ใΛৄࡉʹௐ΂Δ͜ͱ͕Մೳͱͳͬ

ͨɻࡏݱɺಘΒΕͨσʔλͷৄࡉͳղੳΛਐΊ͍ͯΔɻ

தੑࢠա৒Χϧγ΢Ϝ֩ͷϕʔλ่յͷڀݚ (ଠ࿠৻ڷ)
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Χϧγ΢Ϝ֩͸ཅ͕ࢠຐ๏਺Λ࣋ͭ֩ࢠݪͰ͋Δɻۙ೥ͷෆ҆ఆ֩ੜ੒ٕज़ͷਐలʹ

ΑΓɺதੑ͕ࢠཅࢠʹରͯ͠ա৒ʹଘ͢ࡏΔΧϧγ΢Ϝ֩ͷੜ੒͕ՄೳͱͳΓɺۙ೥

ͷڀݚͰ͸தੑ͕ࢠ ΕΔ·ؚݸ40 60Caͷ߹੒΋ใ͞ࠂΕɺ֩ࢠݪͷੑ࣭Λ൓ө͢Δ

൒ظݮ΍ୈҰྭىΤωϧΪʔͳͲͷଌఆ͕଴ͨΕ͍ͯΔɻͦͷͨΊɺதੑࢠա৒ͳΧ

ϧγ΢Ϝ֩ͷ൒ظݮͷܥ౷ੑɺ͓Αͼϕʔλ่յʹ൐͏஗ൃதੑ์ࢠग़֬཰ͷଌఆ࣮

ఏҊ͕ೝݧ՝୊৹ࠪձʹ͓͍ͯఏҊ͠ɺධՁA/BͰ࣮ݧॴʹ͓͚Δ࣮ڀݚΛཧԽֶݧ

ΊΒΕͨɻ

ड़هతࢹͷ֩෼྾൓Ԡʹ͓͚Δඍ֩ࢠݪ (࿯޿ࢁฏ)

༩͢Δେৼ෯ूஂӡಈͷͻͱͭͰ͋Γɺ͕֩ؔࢠͷ֩෼྾൓Ԡ͸େଟ਺ͷ֩಺֩֩ࢠݪ

෼྾൓ԠΛຬ଍ʹهड़͢Δඍࢹతྔࢠଟମཧ࿦͸·ͩͳ͍ɻຊڀݚͰ͸ɺۙ೥ൃలΛ

਱͍͛ͯΔີ֩ࢠݪ౓൚ؔ਺Λૅجʹ֩෼྾൓ԠΛهड़͢Δ͜ͱΛ໨ඪʹ͍ͯ͛ܝΔɻ

ຊ೥౓͸ɺ֩෼྾ͷ͕ڀݚ੝ΜʹߦͳΘΕ͍ͯΔ 240Pu ʹରͯ֩͠෼྾ܦ࿏্ͷूஂ

๏ࣅҐ૬ۙࡶॴཚہΛࢉܭͷྔ࣭ੑ׳ (LQRPA) Λ༻͍ͯߦͳͬͨɻ༻͍ͨ۩ମతͳ

ख๏͸ҎԼͷͱ͓ΓͰ͋Δɻʢ̍ʣ֩෼྾ܦ࿏্ͷ֤มܗ౓Ͱͷ߆ଋ৚݅෇͖ີ౓൚ؔ

਺ࢉܭΛߦͳ͍ɺʢ̎ʣಘΒΕͨঢ়ଶΛجʹ LQRPA ํఔࣜΛղ͍ͯूஂతͳ࢛ॏۃ௿

ஙߏΛྔ࣭ੑ׳Ϟʔυͷղ͔ΒूஂىΊɺʢ̏ʣಘΒΕͨ௿ྭٻ༗ղΛݻϞʔυͷىྭ

ͨ͠ɻຊڀݚͰ͸ɺڊେ࣍ݩͷ LQRPA ํఔࣜΛର֯Խ๏Ͱ௚઀ղ͘୅ΘΓʹ਺஋త

ʹ؆ศͰ͔ͭಉ౳ͳ݁ՌΛ༩͑Δ༗ݶৼ෯๏Λ༻͍ͨɻಘΒΕͨूஂྔ࣭ੑ׳͸ 240Pu

ͷجఈঢ়ଶٴͼ֩෼྾ΞΠιϚʔঢ়ଶͰଞͷมܗ౓ʹൺ΂ͯେ͖ͳ஋Λࣔͨ͠ɻ·ͨɺ

มܗ౓͕มԽ͢ΔʹͭΕͯूஂ͕ྔ࣭ੑ׳େ͖͘มԽ͢ΔมྖܗҬ͕ଘ͢ࡏΔ͜ͱΛ

ࣔͨ͠ɻ͜Ε͸͜ͷมྖܗҬͰ 240Pu ͷҰཻߏࢠ଄͕ܶతʹมԽ͍ͯ͠Δ͜ͱ൓ө͠

ͨ݁ՌͰ͋Δɻ

("p, 2p)൓ԠΛ༻͍ͨ 16Oʹ͓͚Δ֪ޮՌͷഁΕͷڀݚ (ີຊ࣏৾ɺएڱஐ࢚)

ঢ়ଶΛௐ΂Δ͜ͱ͸ॏཁͰ͋Δɻͦͷखஈͱͯ͠ɺೖࢠ଄Λ୳Δ্ͰɺҰཻߏͷ֩ࢠݪ

Λୟ͖ग़͢ϊοΫΞ΢τ൓Ԡ͕༗ྗͰ͋Δ͕ɺଌఆ͞ΕͨҰཻࢠΑͬͯ֩಺֩ʹࢠཻࣹ

ܕ໛֪ࢠ౓࿨͸ɺಠཱཻڧࢠ (IPSM) ͷ໿ 70%ʹ͔͠ຬͨͳ͍ɻ͜ͷΫΤϯνϯά͸ɺ

୹ڑ཭૬ؔ΍ςϯιϧ૬ؔͷޮՌͱ͑ߟΒΕ͍ͯΔ͕ɺ֪ߏ଄ͷഁΕͷӨڹ΋ྀ͢ߟ

Δඞཁ͕͋Δɻͦ͜ͰຊڀݚͰ͸ɺঢ়ଶີ౓͕௿֪͘ޮՌͷഁΕ͕࣮ݧతʹ͠ূݕқ

ૉʹରͯ͠ࢎ͍ ("p, 2p)൓ԠΛ༻͍Δ͜ͱͰɺҰཻڧࢠ౓෼෍ͷଌఆͱ֤ϐʔΫͷيಓ

֯ӡಈྔͷಉఆΛ͍ߦɺաߦʹڈΘΕͨ (e, e′p)൓Ԡͷ݁Ռͱൺֱ֪ͭͭ͠ߏ଄ͷഁΕ

Λͨ͠ূݕɻΠΦϯޫֶత༌ૹྻߦΛิਖ਼͢Δ͜ͱͰߴ࠷ 165 keV ͷߴ෼ղೳΛୡ੒

͠ɺ֪ߏ଄ͷഁΕΛࣔ͢ 2s1/2͓Αͼ 1d5/2يಓ༝དྷͷϐʔΫͷ؍ଌʹ੒ޭͨ͠ɻ࿈ଓ

ঢ়ଶͷد༩Λཧ࿦తʹิਖ਼͢Δͱɺ1pيಓͷ઎༗਺͕໿ ଄ͷഁΕߏର֪ͯ͠ʹݸ5.2
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ʹ൐͏ sdيಓͷ઎༗਺͕໿ ໿͕ڹ཭૬ؔͷӨڑɻ͜Ε͸ɺ୹ͨͬ·ٻͱݸ0.3 10%Ͱ

͋Δ͜ͱΛ͓ࣔࠦͯ͠Γɺཧ࿦ิਖ਼ͷෆఆੑ͸͋Δ΋ͷͷۙ࠷ͷڀݚ੒Ռͱ΋ແໃ६

Ͱ͋Δɻ

தॏ֩ʹ͓͚Δ෼ޫֶతखஈͱͯ͠ͷภۃཅࢠʹΑΔϊοΫΞ΢τ൓Ԡͷڀݚ (େ৓ٱ

యɺएڱஐ࢚)

ෆ҆ఆ֩ʹର͢Δ෼ޫֶతखஈͱͯ͠஫໨͞Ε͍ͯΔ (p, 2p)൓Ԡͷ৴པੑΛٞ࿦͢Δ

ͨΊʹɺ40Ca(p, 2p)൓Ԡʹ͓͚Δ෼ޫֶతҼࢠ (S-factor)ͷଌఆΛͨͬߦɻ࣮ݧ͸େࡕ

େֶ֩෺ཧڀݚηϯλʔ (RCNP)ʹ͓͍ͯɺڞࡍࠃಉڀݚE413ͱͯͨͬ͠ߦɻ(p, 2p)

൓ԠͰ؍ଌ͞Εͨ௿ྭىͷ཭ࢄతͳঢ়ଶʹରͯ͠ɺඍ෼அ໘ੵ͓Αͼภۃ෼ղೳͷ൓

௓ӡಈྔ෼෍͔Βيಓ֯ӡಈྔ #͓Αͼશ֯ӡಈྔ jͷಉఆΛͨͬߦɻ͞Βʹɺ࣮ݧ஋

ͱ࿪ۂ೾Πϯύϧεۙࣅ (DWIA)ࢉܭͱͷൺֱ͔Β S-factorΛಋग़͠ɺաߦʹڈΘΕ

ͨ (e, e′p)൓ԠʹΑΔ݁Ռͱൺֱͨ͠ɻͦͷ݁Ռɺ(e, e′p)൓Ԡʹରͯ͠ (p, 2p)൓ԠͰ͸

தॏ֩ʹ͓͍ͯ΋໿ 20%ͷਫ਼౓Ͱ S-factor ΛಘΔ͜ͱ͕ग़དྷΔ͜ͱ͕֬ೝ͞Εͨɻ

ภۃཅࢠΛ༻͍ͨ ("p, 2p)൓ԠଌఆʹΑΔ 40Caਂ෦Ұཻࢠঢ়ଶͷڀݚ ڱलฌɺए౻ޙ)

ஐ࢚)

্ड़ͷେ৓ࢯͷ݁ՌΛड͚ɺຊڀݚͰ͸աڈͷ࣮ݧʹ͓͍ͯ౷͕ྔܭগͳ͘ɺ໌֬ͳ

ٞ࿦͕͞Ε͍ͯͳ͍ىྭߴঢ়ଶʹண໨ͨ͠ɻ֩ཹ࢒Ͱ͋Δ 39K͕֩ࢠඇଋറঢ়ଶͱͳ

ΔྭىΤωϧΪʔ 6 MeV Ҏ্ʹ͍ͭͯɺඍ෼அ໘ੵͱภۃ෼ղೳͷ൓௓ӡಈྔ෼෍Λ

ಓي֤͍ͯ༺ల։ΛۃΔͨΊɺଟॏ͢ࡏಓ͕ࠞيඇଋറঢ়ଶʹ͸ෳ਺ͷࢠΊͨɻ֩ٻ

ͷ෼ޫֶతҼࢠ S-factor ΛٻΊΔ͜ͱͰɺ40Caͷਂ෦Ұཻڧࢠ౓෼෍ΛٻΊͨɻͦͷ

݁Ռɺ1d5/2, 1d3/2يಓͷيಓ઎༗཰͸ͦΕͧΕ 89%, 87% ͱͳΓɺཹ࢒૬࡞ޓ༻Ͱߴ

౓͔ڧࢠঢ়ଶʹ෼෍ͨ͠΋ͷΛ΄΅શͯଌఆͨ͜͠ͱΛ֬ೝͨ͠ɻಘΒΕͨҰཻىྭ

Β֤يಓͷଋറΤωϧΪʔΛࢉग़͠ɺيಓؒͷ૬ରΤωϧΪʔΛٻΊΔͱɺઌڀݚߦ

ͱ͸ҟͳΔ݁Ռ͕ಘΒΕͨɻ͕ͨͬͯ͠ɺςϯιϧྗͷޮՌͷٞ࿦ʹॏཁͳ૬ରΤω

ϧΪʔͷಋग़ʹͯ͠ࡍ͸ɺ࿈ଓঢ়ଶ·ͰؚΜͩղੳ͕ॏཁͰ͋Δͱͷ஌͕ݟಘΒΕͨɻ

190 MeVͰͷ (p, n)൓ԠʹΑΔ 48Cr͓Αͼ 64Ge͔ΒͷGamow-TellerભҠͷڀݚ

(ழ໺ݩେथɺּݪ൲ಸɺฏҐ༐ຏɺେ৓ٱయɺޙ౻लฌɺີຊ࣏৾ɺࡔ໦ॏਔɺ඿໺

༑࠸ɺएڱஐ࢚)

∆L = 0ɺ∆S = 1ɺ∆T = 1Λಛ௃ͱ͢ΔGamow-TellerભҠ͸ɺ೾ಈؔ਺ͷۭؒ෦෼

ʹӨڹΛ༩͑ͳ͍ͨΊɺεϐϯΞΠιεϐϯۭؒ಺ͷӡಈͷڀݚʹద͍ͯ͠Δɻͦͷ

தͰ΋A > 50ͷ҆ఆ֩Ͱ͸GTڊେڞ໐Λࣔ͠ɺ֩ؒࢠ֩-ࢠ༗ޮ૬࡞ޓ༻ͷΞΠιϕ

Ϋτϧ෦෼Λཧղ͢ΔͨΊʹඇৗʹॏཁͳ৘ใΛ༩͑ΔͨΊ௕೥͞ڀݚΕ͖ͯͨɻ࠷
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ۙͰ͸ɺෆ҆ఆಉҐମϏʔϜΛ༻͍ͨٯӡಈֶʹ͓͚Δ (p, n)൓ԠΛ༻͍ͨ৽͍࣮͠ݧ

ख๏ཱ͕֬͞Εɺෆ҆ఆͳ֩ʹ͓͍ͯGTڊେڞ໐ྖҬΛؚΉىྭ͍޿ΤωϧΪʔྖ

ҬʹΘͨΔGTڧ౓෼෍ͷநग़ʹ࢖༻͞Ε͍ͯΔɻ࣮ݧ͸ɺཧԽֶڀݚॴਔՊՃ଎ث

Պֶڀݚηϯλʔʹ͓͍ͯߦΘΕɺ190 MeV/uͷ 48Cr͓Αͼ 64GeϏʔϜΛ༻͍ͨٯ

ӡಈֶͰͷ (p, n)൓ԠΛଌఆͨ͠ɻ͜ͷڀݚʹ͸ཧԽֶڀݚॴͱͷڞಉ࣮ݧͱͯ͠ࢀՃ

͠ɺզʑ͸ओʹཻࣝࢠผதੑݕࢠग़ث (PANDORA)ͷ੡࡞΍ֱਖ਼Λͨͬߦɻ͜͜Ͱಘ

ͨ PANDORAͷಈ࡞ಛੑ΁ͷཧղΛɺޙࠓͷզʑͷάϧʔϓͰͷ࣮ݧʹԠ༻͢Δɻ

PANDORAݕग़ثΛ༻͍ͨதੑࢠϋϩʔ֩ʹ͓͚ΔGamow-TellerભҠͷڀݚ (ฏ

Ґ༐ຏɺழ໺ݩେथɺּݪ൲ࡊɺएڱஐ࢚)

ɹGamow-TellerભҠ͸ɺيಓ֯ӡಈྔ͕มԽͤͣɺεϐϯɾΞΠιεϐϯͷྔࢠ਺͕

͚̍ͩมԽ͢Δ࠷΋୯७ͳભҠͰ͋ΔͨΊɺ֩ࢠݪͷεϐϯɾΞΠιεϐϯྭىͷڀݚ

ʹ͠͹͠͹༻͍ΒΕ͍ͯΔɻதੑࢠϋϩʔ֩ʹ͓͚ΔGamow-TellerભҠΛ͑ߟΔͱɺ

தੑࢠϋϩʔ֩ͷதੑࢠʹಇ͘૬࡞ޓ༻͕ɺ҆ఆ֩ʹಇ͍͍ͯΔ૬࡞ޓ༻ʹൺ΂ͯੜ

ͷ֩ྗʹۙ͘ɺ(p, n)൓Ԡޙ΋ੜͷ p–n૬࡞ޓ༻ʹ͍ۙ͜ͱ͕ظ଴͞ΕΔͨΊɺதੑࢠ

ϋϩʔ֩ͷεϐϯɾΞΠιεϐϯྭى͸҆ఆ֩ͷͦΕͱҟͳΔ͜ͱ͕༧૝͞ΕΔɻຊ

ϋϩʔ֩ͰࢠΘΕɺதੑߦ͍͓ͯʹηϯλʔڀݚՊֶثॴਔՊՃ଎ڀݚ͸ཧԽֶݧ࣮

͋Δ 11Liͱ 14BeΛؚΊͨΧΫςϧϏʔϜΛ༻͍ͨٯӡಈֶͰͷ (p, n)൓ԠΛଌఆͨ͠ɻ

ຊ࣮ݧͰ͸ཻࣝࢠผதੑݕࢠग़ث (PANDORA)ΛॳΊ࣮ͯݧʹಋೖ͠ɺΨϯϚઢͱத

ͱͰɺશΠϕϯτͷ͓Αͦ൒෼ఔ౓ͷΠϕϯτΛΨϯϚઢʹΑΔ͜͏ߦͷหผΛࢠੑ

όοΫάϥϯυͱͯ͠཈͑Δ͜ͱʹ੒ޭͨ͠ɻ·ͨ 11Liͷ (p, n)൓Ԡޙʹੜ੒͞ΕΔ
11Be͕ɺ9Liͱॏཅࢠʹ่յ͢ΔաఔΛੈքͰॳΊͯ؍ଌͨ͠ɻ͞ΒʹGamow-Teller

ΤωϧΪʔ͕ى໐ΛؚΊͨྭڞେڊ͸ͦͷޙࠓ໐Λࣔࠦ͢Δ݁ՌΛಘ͓ͯΓɺڞେڊ

30 MeVఔ౓·ͰͷྖҬͷৄࡉͳղੳΛ͏ߦɻ

ඈؒ࣌ߦଌఆ๏Λ༻͍ͨ (d, n) ൓ԠଌఆʹΑΔதੑࢠੜ੒ߏػͷڀݚ ໦ॏਔɺ඿ࡔ)

໺༑࠸ɺ౦੟ਓɺழ໺ݩେथɺּݪ൲ಸɺฏҐ༐ຏɺएڱஐ࢚)

ॏཅࢠ෼ղ൓Ԡʹ͓͚Δதੑࢠੜ੒ྔͷ࣭ྔ਺ґଘੑͷཧղΛ໨తͱͯ͠ɺ(d, n)൓Ԡ

ͷܥ౷తଌఆΛͨͬߦɻ࣮ݧ͸ɺେࡕେֶ֩෺ཧڀݚηϯλʔ (RCNP)ͷதੑݧ࣮ࢠ

ɻnatCɺ27Alɺ59Coͷͨͬߦͯʹࣨ 3 ඪతʹ 56 MeV ͷॏཅࢠϏʔϜΛরࣹ͠ɺ(d, n)

൓ԠΛඈؒ࣌ߦଌఆ๏ʹΑΓଌఆͨ͠ɻͦͷࡍɺݕग़ثʹೖΔ γઢͱதੑࢠʹ͍ͭͯɺ

೾ܗหผ๏Λ༻͍ͯࣝผ্ͨ͠Ͱೋ֊ඍ෼அ໘ੵΛಋग़ͨ͠ɻ͞Βʹɺ 3 ඪతʹ͍ͭ

ͯɺೖࣹॏཅ͕ࢠඪత಺Ͱશͯ෼ղ͢Δ΄Ͳͷް͍ඪతͷଌఆ΋ͨͬߦɻೋ֊ඍ෼அ

໘ੵ͸ɺͦͷϐʔΫஅ໘ੵ͕͓Α࣭ͦྔ਺ Aͷ 2/3৐ʹൺྫ͢Δ͜ͱ͕֬ೝ͞Εͨɻ

ϐʔΫΤωϧΪʔ͸ A ͷ૿Ճͱݮʹڞগ͓ͯ͠ΓɺΫʔϩϯɾϙςϯγϟϧʹΑΔॏ
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ཅࢠͷݮ଎ͷӨ͕ڹೝΊΒΕͨɻ·ͨɺް͍ඪతʹ͓͍ͯ͸ A ͷ૿Ճͱڞʹऩྔ͕ݮ

গ͢Δ݁Ռ͕ಘΒΕɺඪతதͰͷதੑࢠͷ൓Ԡ͕ແࢹग़དྷͳ͍͜ͱΛ͍ࣔࠦͯ͠Δɻ

λϯσϜՃ଎ثʹ͓͚Δྭؔى਺ଌఆܥͷ։ൃ ɺ௕ాᣈࢤอେٱҪलॆɺࡔɺߴ੢ࣉ)

(ࢠ

λϯσϜՃ଎ڞ͍͓ͯʹث໐൓Ԡͷྭؔى਺Λޮ཰Α͘ߴਫ਼౓Ͱଌఆ͢ΔͨΊʹϏʔ

ϜϥΠϯ͓Αͼ੍ܥޚͷ੔උΛ͍ͯͬߦΔɻຊ೥౓͸ɺεϦοτܥͷ੔උɺ෼ੳి࣓

ੴͷઃఆਫ਼౓্޲ɺ࣓৔ͷϑΟʔυόοΫ੍ޚɺϏʔϜϥΠϯύϥϝʔλʔͷҰׅઃ

ఆΛ࣮ͤ͞ݱɺଌఆͱଌఆͷؒͷΤωϧΪʔมؒ࣌ߋΛ໿ 2෼Ҏ಺ʹ͢Δ͜ͱ͕Մೳ

ʹͳͬͨɻຊγεςϜΛ༻͍ͯɺมڞܗଘ֩ͱͯ͠஌ΒΕΔ 118Snͷཅڞࢠ໐஄ੑɾඇ

஄ੑࢄཚͷ༧උଌఆΛͨͬߦɻ·ͨɺΤωϧΪʔܥ౷ࠩޡΛධՁ͢ΔͨΊɺ12Cͷཅࢠ

஄ੑࢄཚʹ͓͚Δط஌ͷڞ໐ঢ়ଶͷଌఆΛ࣮ͨ͠ࢪɻ

௿଎RIϏʔϜΛ༻͍ͨ 93Zrͷཅࢠɾॏཅࢠ༠ى൓Ԡଌఆ (ೖ෦߂ଠ࿠ɺࣉ੢ߴ)

RIBFͰ৽ͨʹ։ൃ͞Εͨ௿଎ RIϏʔϜϥΠϯ OEDO Γͨ͋ࢠ͍͓֩ͯʹ 30 MeV
93ZrϏʔϜΛੜ੒͠ཅࢠɾॏཅࢠඪతʹΑΔ༠ى൓ԠͷଌఆΛͨͬߦɻ93Zr ͸൒ظݮ

153ສ೥ͷ௕ण໋֩෼྾ੜ੒෺ (LLFP)ͱͯ͠஌ΒΕɺ֩ഇغ෺ͷதʹؚ·ΕΔɻຊ࣮

ϓϩδΣΫτͷҰ؀ͱͯ͠ɺ௚઀ͷԠ༻ʹ͸ͭڀݚ͚ͨ޲ʹ༰Խݮ෺ͷغ͸ɺ֩ഇݧ

ͳ͕Βͳ͍΋ͷͷɺؔ࿈͢Δ֩σʔλΛܥ౷తʹऔಘ͢Δͱ͍͏؍఺ͰߦΘΕͨɻ·

ͨɺ֩෺ཧ্ڀݚ༗༻ͳɺ௿଎RIϏʔϜϥΠϯʹ͓͚Δ֩൓Ԡଌఆख๏Λ։ൃ͢Δ͜

ͱ΋໨ඪͱͨ͠ɻຊ೥౓͸ղੳΛਐΊɺBigRIPS+OEDOϏʔϜϥΠϯʹ͓͚ΔϏʔ

Ϝཻࣝࢠผͱɺ൓ԠඪతҎ߱ͷ SHARAQεϖΫτϩϝʔλʹΑΔ൓Ԡ֩छͷ࣭ྔిՙ

ൺA/Q͓Αͼࢠݪ൪߸ Z͕Ͱ͖Δ͜ͱΛ࣮ূ͠ɺ֩ͨ͋ࢠΓ 30 MeV ʹ͓͚Δ 93Zr

ͷཅࢠ༠ى൓Ԡͷ൓Ԡੜ੒෺ͷதͰ࠷΋ଟ͍ͷ͸ 91NbͰ͋Δ͜ͱΛ໌Β͔ʹͨ͠ɻ
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〈〈ͦͷଞͷ࿦จ 〉〉
χϗχ΢Ϝͷൃݟ ʻಛผΠϯλϏϡʔʼ ৿ాത࢜ʹฉ͘χϗχ΢Ϝൃݟͱ͞ΒͳΔ୳

:ڀ

৿ాߒհ

Newtonผ࡭ʰ׬શਤղ දظૉͱपݩ ৽૷൛ʱ (χϡʔτϯผ࡭), 2018೥ 11݄ 19೔

ൃച

Optimum Incident Energy for New Element Search:
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AAPPS Bulletin, Association of Asia Pacific Physical Societies, Vol. 28 No. 3 (2018),

p. 28 - 30.

৽ݩૉ୳ࡧͷ࠷దͳೖࣹΤωϧΪʔ :

ాதହوɺ৿ాߒհ
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ఉ੉ོڿɺ࿨ాಓ࣏ɺP. Schuryɺҏ౻༝ଠɺՃ࣏େ࠸ɺM. Rosenbuschɺ৿ຊ࢘޾ɺӋ

৔ޫ޺ɺ໦ଜ૑େɺੴᖒྙɺ৿ాߒհɺٶ෢Ӊ໵ɺH. Wollnik

೔ຊ์ࣹԽֶձࢽɹୈ 39߸ɹ 2019೥ 3݄
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62



Distributions:

T. Tanaka, K. Morita, K. Morimoto, D. Kaji, H. Haba, R. A. Boll, N. T. Brewer, S.
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5th Joint Meeting of the Nuclear Physics Divisions of the APS and the JPS, 23-27 Oct.
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ԋߨ಺Ͱͷࠃ〉〉 〉〉
ཧԽֶڀݚॴҰൠެ։τʔΫγϣʔ:

৿ాߒհ

ཧԽֶڀݚॴҰൠެ։ɺ2018೥ 4݄ 20೔ɺਔՊՃ଎ثηϯλʔʢ࡛ݝۄʣ

:ૉͷྺ࢙ʢNhʹ͍ͭͯʣݩ

৿ాߒհ

39ճ਺ཧͷཌྷՆقηϛφʔɺ2018೥ 8݄ 9೔ɺ෱Ԭࣾݝձηϯλʔʢ෱Ԭݝʣ

৽ݩૉͷ୳ࡧ:

৿ాߒհ

ߍ౳ֶߴౡதԝࣇࣛ SSHɺ2018೥ 9݄ 4೔ɺࣛࣇౡதԝߍߴମҭؗʢࣛࣇౡݝʣ

৽ݩૉͷ୳ࡧ:

৿ాߒհ

۝भޱࢁༀֶֶձɺ2018೥ 11݄ 3೔ɺผ෎ࢢϏʔίϯʢେ෼ݝʣ

৽ݩૉͷ୳ࡧ:

৿ాߒհ

۝भେֶ۽ຊಉ૭ձɺ2018೥ 11݄ 14೔ɺANAΫϥ΢ϯϓϥβϗςϧʢ۽ຊݝʣ
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৽ݩૉͷ୳ࡧʢDiscovery of superheavy elementsʣ:

৿ాߒհ

೔ຊද໘ਅֶۭձɺ2018೥ 11݄ 20೔ɺਆࡍࠃށձٞ৔ʢฌݝݿʣ

৽ݩૉͷ୳ࡧ:

৿ాߒհ

೔ຊۭߤӉ஦ֶձɺ2018೥ 11݄ 22೔ɺ۝भେֶʢ෱Ԭݝʣ

ୈ 113൪৽ݩૉχϗχ΢Ϝͷൃݟ:

৿ాߒհ

पظද 150೥ه೦γϯϙδ΢Ϝɺ2019೥ 2݄ 23೔ɺֶज़ձٞߨಊʢ౦ژ౎ʣ

৽ݩૉͷ୳ࡧ:

৿ాߒհ

2019૯߹ٕज़ڀݚձ ɺ2019೥ 3݄ 7೔ɺ۝भେֶʢ෱Ԭʣ

χϗχ΢Ϝൃݟ෺ޠ:

৿ాߒհ

෺ཧֶձʷԽֶֶձγϯϙδ΢Ϝɺ2019೥ 3݄ 17೔ɺ۝भେֶʢ෱Ԭʣ

۝भେֶʹ͓͚Δ௒ॏݩૉڀݚ:

ࢤ૱ޱࡔ

௒ॏݩૉڀݚͷ৽ల։ɺ2018೥ 7݄ 30-31೔ɺ۝भେֶ

Island of Stability:
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۝भେֶ௒ॏݩૉڀݚηϯλʔ (RCSHE)ͱՃ଎ࢪثઃͷ঺հ:

ࢤ૱ޱࡔ

೔ຊ෺ཧֶձɹୈ 74ճ೥࣍େձɹ SSRIΠϯϑΥʔϚϧϛʔςΟϯάɺ2019೥ 3݄ 15

೔ɺ۝भେֶ

۝େλϯσϜʹ͓͚Δॏݩૉ༻ϏʔϜϥΠϯͱݕग़ثͷ։ൃ:
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ஐڱհɺएߒӳɺ৿ాܚ࿨໵ɺ຤઒ࡔɺਅ෦݈ଠɺനޔܚ౦ࡔ༟ɺᜊ౻ᴲ෉ɺ܇ా౻

࢚ɺࣉ੢ߴɺࢤ૱ޱࡔɺڷ৻ଠ࿠

ୈ 31ճ λϯσϜՃ଎ٴثͼͦͷपลٕज़ͷڀݚձɺ2018೥ 7݄ 13೔ɺ౦ژ౎ࢢେֶ

Direct Measurement of Atomic Number for SHE search at GARIS:

K. Fujita, T. Saito, T. Niwase, K. Bando, K. Manabe, K. Shirasaka, Y. Suekawa, K.

Morita

SSRI-PNS collaboration meetingɺ2018೥ 9݄ 4೔ɺཧԽֶڀݚॴ

ϒϥοάΧʔϒଌఆʹΑΔ௒ॏ֩ͷࢠݪ൪߸ಉఆ:

౻ా ౻༟ɺᜊ܇ ෉ɺఉ੉ھ ɺ൘౦ོڿ ɺਅ෦ޔܚ ݈ଠɺനࡔ ࿨໵ɺ຤઒ ӳɺ৿ܚ

ా հߒ

2018೔ຊ์ࣹԽֶձ೥ձɾୈ 62ճ์ࣹԽֶ౼࿦ձɺ2018೥ 9݄ 18೔ɺژ౎େֶ

ϒϥοάΧʔϒଌఆʹΑΔ௒ॏ֩ͷࢠݪ൪߸ࣝผ:

౻ా ౻༟ɺᜊ܇ ෉ɺఉ੉ھ ɺ൘౦ོڿ ɺਅ෦ޔܚ ݈ଠɺനࡔ ࿨໵ɺ຤઒ ӳɺ৿ܚ

ా հߒ

೔ຊ෺ཧֶձɹୈ 74ճ೥࣍େձɺ2019೥ 3݄ 17೔ɺ۝भେֶ

௒ॏݩૉ߹੒࣮͚ͨ޲ʹݧσδλϧΤϨΫτϩχΫεͷ׆༻:

ଠ࿠৻ڷ

௒ॏݩૉڀݚͷ৽ల։ɺ2018೥ 7݄ 30-31೔ɺ۝भେֶ

༗ݶৼ෯๏ʹΑΔ࢛ॏஂूۃϋϛϧτχΞϯͷৼಈ࣭ྔͷධՁ:

࿯޿ࢁฏɺத຿޹

೔ຊ෺ཧֶձୈ 74ճ೥࣍େձɺ2019೥ 3݄ 17೔ɺ۝भେֶ

:ͷେৼ෯ूஂӡಈͱ֩෼྾μΠφϛΫε֩ࢠݪ

࿯޿ࢁฏ

NITEP ଄ʯɺ2019೥ߏଌྔͱ֩؍ཚࢄతཧ࿦Ͱͭͳ͙ࢹձʮඍڀݚ 3݄ 28೔ɺେࢢࡕ

ཱେֶ

Study of Barrier Distributions from Quasielastic Scattering Cross Sections towards

Superheavy Nuclei Synthesis:

T. Tanaka,
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10th Stopped and Slow Radioactive Isotope (SSRI) workshop, March 2019, Fukuoka,

Japan

௒ॏݩૉؔ࿈ͷ૷ஔ։ൃ:

ాதହو

৽ֶज़ྖҬڀݚʮӉ஦؍ଌݕग़ثͱྔࢠϏʔϜͷग़ձ͍ɻ৽ͨͳԠ༻΁ͷՍ͚ڮɻʯए

खϋʔυ΢ΣΞڀݚձɺ2019೥ 3݄, େࡕେֶ

௒ॏ֩ਫ਼ີ࣭ྔ෼ੳ΁͚ͨ޲ α-ToFݕग़ثͷ։ൃͱੑೳධՁ:

ఉ੉ོڿ

௒ॏݩૉڀݚͷ৽ల։ɺ2018೥ 7݄ 31೔ɺ۝भେֶ

MRTOF-MS༻ α-ToFݕग़ثͷੑೳධՁ:

ఉ੉ོڿɺ࿨ాಓ࣏ɺP. Schuryɺҏ౻༝ଠɺՃ࣏େ࠸ɺM. Rosenbuschɺ৿ຊ࢘޾ɺӋ

৔ޫ޺ɺ໦ଜ૑େɺੴᖒྙɺ৿ాߒհɺٶ෢Ӊ໵ɺH. Wollnik

೔ຊ์ࣹԽֶձ೥ձɹୈ 62ճ์ࣹԽֶ౼࿦ձ, 2018೥ 9݄ 18೔ɺژ౎େֶ

௒ॏ֩ਫ਼ີ࣭ྔ෼ੳ΁͚ͨ޲ α-ToFݕग़ثͷ։ൃ:

ఉ੉ོڿ

2019೥ 3݄ 5೔ɺ֩σʔλͱॏݩૉ߹੒Λத৺ͱ͢ΔӉ஦֩෺ཧڀݚձɺ๺ւಓେֶ

௒ॏ֩߹੒࣮ݧͷͨΊͷ Siݕग़ث boxͷ։ൃ:

ఉ੉ོڿɺՃ࣏େ࠸ɺ৿ຊ࢘޾ and nSHE collaboration.

2019೥ 3݄ 17೔ɺ೔ຊ෺ཧֶձɹୈ 74ճ೥࣍େձɺ۝भେֶ

α-ToFݕग़ثͷ։ൃͱ 207Raͷ࣭ྔ-่յಛੑଌఆ:

ఉ੉ོڿ

2019೥ 3݄ 18೔ɺୈ 10ճɹఀࢭɾ௿଎RIϏʔϜΛ༻͍ͨ֩෼ޫڀݚձɺ۝भେֶ

௿଎RIϏʔϜΛ༻͍ͨ 90Zrͷཅࢠɾॏཅࢠ༠ى൓Ԡଌఆ:

ೖ෦߂ଠ࿠ɺࣉ੢ߴɺଞ ImPACT17-02-01ίϥϘϨʔγϣϯ

೔ຊ෺ཧֶձୈ 74ճ೥࣍େձɺ2019೥ 3݄ 15೔ɺ۝भେֶ

PANDORAݕग़ثͱ PSD๏Λ༻͍ͨதੑࣝࢠผ:

඿໺༑࠸ɺ౦੟ਓɺࡔ໦ॏਔɺएڱஐ࢚ɺழ໺ݩେथɺּݪ൲ಸɺฏҪ༐ຏ
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೔ຊ෺ཧֶձୈ 74ճ೥࣍େձɺ2019೥ 3݄ 15೔ɺ۝भେֶ

ඈؒ࣌ߦଌఆ๏Λ༻͍ͨ (d, n)൓ԠଌఆʹΑΔதੑࢠੜ੒ߏػͷڀݚ I –ղੳख๏–:

౦੟ਓɺࡔ໦ॏਔɺ඿໺༑࠸ɺएڱஐ࢚ɺழ໺ݩେथɺּݪ൲ಸɺฏҪ༐ຏ

೔ຊ෺ཧֶձୈ 74ճ೥࣍େձɺ2019೥ 3݄ 15೔ɺ۝भେֶ

ඈؒ࣌ߦଌఆ๏Λ༻͍ͨ (d, n)൓ԠଌఆʹΑΔதੑࢠੜ੒ߏػͷڀݚ II –൓ԠϞσϧͱ

ͷൺֱ–:

൲ಸɺฏҪ༐ຏݪେथɺּݩஐ࢚ɺழ໺ڱɺ౦੟ਓɺए࠸໦ॏਔɺ඿໺༑ࡔ

೔ຊ෺ཧֶձୈ 74ճ೥࣍େձɺ2019೥ 3݄ 15೔ɺ۝भେֶ

PANDORA ͍ͨ༺Λثग़ݕ 11Li ʹ͓͚ΔΨϞϑɾςϥʔભҠͷڀݚ:

ฏҐ༐ຏɺएڱஐ࢚ɺଞ SAMURAI30ίϥϘϨʔγϣϯ

ୈ 124ճ ೔ຊ෺ཧֶձ۝भࢧ෦ྫձɺ2018೥ 12݄ 8೔ɺେ෼େֶ

೾ܗหผʹΑΔཻࣝࢠผͱॏཅࢠ෼ղ൓ԠʹΑΔதੑࢠੜ੒ͷڀݚ:

൲ಸɺฏҐݪେथɺּݩलฌɺີຊ࣏৾ɺழ໺౻ޙయɺٱஐ࢚ɺେ৓ڱ໦ॏਔɺएࡔ

༐ຏɺᖛ໺༑࠸ɺ౦੟ਓ

ୈ 124ճ ೔ຊ෺ཧֶձ۝भࢧ෦ྫձɺ2018೥ 12݄ 8೔ɺେ෼େֶ

ϔϦ΢Ϝ 3෼ղ൓Ԡ (3He, n)ͷ֩ࢠݪґଘੑͷڀݚ:

େथɺฏҐ༐ຏݩɺழ໺ࢤ૱ޱࡔஐ࢚ɺڱ൲ಸɺएݪּ

ୈ 124ճ ೔ຊ෺ཧֶձ۝भࢧ෦ྫձɺ2018೥ 12݄ 8೔ɺେ෼େֶ

ཅࢠϊοΫΞ΢τ (p, 2p)൓ԠΛ༻͍ͨ֩ࢠݪͷ෼ޫֶతڀݚ:

ີຊ࣏৾ɺएڱஐ࢚ɺࢤ૱ޱࡔɺؔޱਔࢠɺલా޾ॏɺେ৓ٱయɺޙ౻लฌ

ୈ 124ճ ೔ຊ෺ཧֶձ۝भࢧ෦ྫձɺ2018೥ 12݄ 8೔ɺେ෼େֶ

֎෦ۚࢿ

〈〈จ෦লՊֶڀݚඅิॿۚ 〉〉
จ෦লՊֶڀݚඅิॿۚɺ৽ֶज़ྖҬڀݚ

ΤΩκνοΫ֩ࢠଟମܥͰඥղ͘෺࣭ͷ֊૚ߏ଄

ஐ࢚ڱ෼୲ऀɿएڀݚ ୅දऀڀݚ) ౦ۀ޻ژେֶେֶӃཧֶڀݚՊ தଜོ࢘)
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จ෦লՊֶڀݚඅิॿۚɺج൫ڀݚ (A)

ཅࢠɾϔϦ΢Ϝ̏ࢄཚʹΑΔࡾମྗՙిεϐϯ T = 3/2߲ͷܾఆ

ஐ࢚ڱ෼୲ऀɿएڀݚ ୅දऀڀݚ) ౦๺େֶେֶӃཧֶڀݚՊ (ࢠਔޱؔ

จ෦লՊֶڀݚඅิॿۚɺج൫ڀݚ (C)

ࣨԹ௒ภۃཅࢠΛ༻͍ͨ৽͍͠ෆ҆ఆ֩෼ޫ๏ͷ։ൃ

ࢤ૱ޱࡔ୅දऀɿڀݚ

จ෦Պֶলڀݚඅิॿۚɺ׆ڀݚಈελʔτࢧԉ

஗ൃதੑࢠඈؒ࣌ߦଌఆ๏ʹΑΔೋॏຐ๏਺֩ 78Niͷڀݚ

:୅දऀڀݚ ଠ࿠৻ڷ

ֶ෦̐೥ੜଔڀݚۀ

௕ాᣈࢠɿʢࢦಋڭһɺࣉ੢ߴʣɿCsI(Tl)γϯνϨʔλͱ SiPMΛ༻͍ͨཅݕࢠग़ث

ͷ։ൃ

਺ଌఆγεςϜͷ։ؔىΔྭ͚͓ʹثʣɿλϯσϜՃ଎ߴ੢ࣉһɺڭಋࢦɿʢࢤอେٱ

ൃ

͍ͨ༺ଌఆ๏Λؒ࣌ߦஐ࢚ʣɿඈڱһɺएڭಋࢦ໦ॏਔɿʢࡔ (d, n)൓ԠʹΑΔதੑࢠ

ੜ੒ߏػͷڀݚ

಺౻Նथɿʢࢦಋڭһɺ৿ాߒհʣɿLi+V൓Ԡʹ͓͚Δ༥߹োน෼෍ͷܾఆ

඿໺༑࠸ɿʢࢦಋڭһɺएڱஐ࢚ʣɿPANDORA หผ๏ܗͱ೾ثग़ݕ (PSD ๏)Λ༻

͍ͨதੑࣝࢠผͷڀݚ

౦ ੟ਓɿʢࢦಋڭһɺएڱஐ࢚ʣɿඈؒ࣌ߦଌఆ๏Λ༻͍ͨ (d, n)൓ԠʹΑΔதੑࢠ

ੜ੒ߏػͷڀݚ

ฏ઒ܒوɿʢࢦಋڭһɺ৿ాߒհʣɿ6Li+51Vܥͷޫֶϙςϯγϟϧͷ࣮ݧతܾఆ
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ଜ্Үేɿʢࢦಋڭһɺ৿ాߒհʣɿ௒ॏݩૉࣝผͷͨΊͷσʔλղੳख๏ͷ։ൃ

म࢜࿦จ

ೖ෦߂ଠ࿠ɿʢࢦಋڭһɺࣉ੢ߴʣɿ௿଎RIϏʔϜΛ༻͍ͨ 93Zrͷཅࢠ༠ى൓Ԡଌఆ

େ৓ٱయɿʢࢦಋڭһɺएڱஐ࢚ʣɿதॏ֩ʹ͓͚Δ෼ޫֶతखஈͱͯ͠ͷภۃཅࢠʹ

ΑΔϊοΫΞ΢τ൓Ԡͷڀݚ

͍ͨ༺Λࢠཅۃஐ࢚ʣɿภڱһɺएڭಋࢦलฌɿʢ౻ޙ ("p, 2p)൓ԠଌఆʹΑΔ 40Caਂ

෦Ұཻࢠঢ়ଶͷڀݚ

ᜊ౻ھ෉ɿʢࢦಋڭһɺ৿ాߒհʣɿॏݩૉࣝผͷͨΊͷϒϥοΫΧʔϒݕग़ثͷ։ൃ

ग़༻MCP-ToFݕհʣɿॏΠΦϯߒһɺ৿ాڭಋࢦɿʢޔܚ౦ࡔ -ͷ։ൃͱToFثग़ݕ

ERDA๏ʹΑΔੑೳධՁ

ਅ෦݈ଠɿʢࢦಋڭһɺ৿ాߒհʣɿ6,7Li+51V ४஄ੑࢄཚଌఆʹΑΔޫֶϙςϯγϟ

ϧͷڀݚ

ີຊ࣏৾ɿʢࢦಋڭһɺएڱஐ࢚ʣɿ("p, 2p)൓ԠΛ༻͍ͨ 16Oʹ͓͚Δ֪ޮՌͷഁΕͷ

ڀݚ

ֶ֎Ͱͷֶձ׆ಈ

एڱஐ࢚ɿ େࡕେֶ֩෺ཧڀݚηϯλʔܭڀݚըݕ౼ઐ໳ҕһձҕһ

ɿࢤ૱ޱࡔ RIBF Users Executive Committeeҕһ

೔ຊͷ֩෺ཧͷকདྷϨϙʔτฤूҕһ

ͦͷଞͷ׆ಈͱ੒Ռ

೔ຊ์ࣹԽֶձ೥ձ ୈ 62ճ์ࣹԽֶ౼࿦ձʹ͓͚Δൃද”MRTOF-MS༻ α-ToFݕ

ग़ثͷੑೳධՁ”ʹରͯ͠ɺएख༏लޱ಄ൃද৆Λड৆ (ఉ੉ོڿ)

೔ຊ෺ཧֶձୈ 74ճ೥࣍େձ࣮ߦҕһ (एڱஐ࢚ɾࣉ੢ߴ)
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ձʮୈڀݚ 10ճఀࢭɾ௿଎RIϏʔϜΛ༻͍ͨ֩෼ޫڀݚձʯੈ࿩ਓɺ2019೥ 3݄

18-19೔ (ࢤ૱ޱࡔ)

ͷ৽ల։ʯੈ࿩ਓɺ2018೥ڀݚૉݩձʮ௒ॏڀݚ 7݄ 30-31೔ (ࢤ૱ޱࡔ)

ग़લٛߨʮ৽ݩૉʮχϗχ΢Ϝʯͷൃݟʯߴ໊ۄ౳ֶߍɺ2018೥ 10݄ (ࢤ૱ޱࡔ)

ମݧೖֶɾ࣮ݧʮ෺࣭Λಁա͢Δཻࢠઢʯ2019೥ 3݄ 26೔ (ɾాத੟ਉߴ੢ࣉ)

ମݧೖֶɾ࣮ݧʮ਎ͷճΓͷ์ࣹೳମݧʯ2019೥ 3݄ 26೔ (ଠ࿠৻ڷ༟ɾ܇ా౻)
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