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ཧ֩ݧ࣮

һߏࣨڀݚ

ాߒհ तڭ एڱஐ࢚ तڭ

ߴࣉ ।ڭत ࢤ૱ޱࡔ ।ڭत

༟܇ా౻ ॿڭ ଠ৻ڷ ॿڭ

ଜཾయؠ ٕज़৬һ

〈〈 തڀݚ࢜һ 〉〉
ࢁฏ (ಛॿڭ, RCSHE) ཱஐ (RCSHE) ాதਉ (RCSHE)

〈〈 େֶӃ ത࢜՝ఔ 〉〉
ాதହو ఉོڿ

〈〈 େֶӃ म࢜՝ఔ 〉〉
ೖ෦߂ଠ େٱయ लฌ౻ޙ ᜊ౻ھ

ޔܚ౦ࡔ ਅ෦݈ଠ ີຊී࣏ ழݩେथ

൲ಸݪּ Ҫलॆࡔ നࡔ ܚӳ ฏҐ༐ຏ

〈〈 ֶ෦ ଔڀݚۀੜ 〉〉
ాᣈࢠ ࢤอେٱ ॏਔࡔ ౻Նथ

༑࠸ ౦ ਓ ฏܒو ଜ্Үే

୲तۀ

ཧֶθϛφʔϧʢాߒհɾࣉߴʣɺཧֶೖ IIʢాߒհʣɺྗֶɾಉԋश

(एڱஐ࢚)ɺ֩ࢠݪཧֶ (एڱஐ࢚)ɺཧֶ֓A(ࣉߴ)ɺ֩ࢠݪɾߴΤωϧΪʔ

ֶݧ࣮ ઌཧֶ࠷ɺ(ߴࣉ) (ాߒհɺࣉߴ)ɺװجཧ IAԋश جɺ(ࢤ૱ޱࡔ)

ཧװ IBԋश ૱ޱࡔଠɺ৻ڷ༟ɺ܇ా౻ʢݧ࣮߹ɺཧֶ૯(ଠ৻ڷɺࢤ૱ޱࡔ)

ʣߴࣉʢݧ࣮߹ʣɺࣗવՊֶ૯ࢤ

ҭඪͱՌڭɾڀݚ

ॏݩૉ֩ͷ༥߹োนͷڀݚ (ఉོڿɺాதହوɺ౻Նथɺాதਉɺ౻ా܇

༟ɺڷ৻ଠɺࢤ૱ޱࡔɺాߒհ)

ॏݩૉ߹ʹ༻͍ΒΕΔมܗΞΫνϊΠυ֩ΛؚΉ༥߹ԠͷোนΛཧԽֶݚ

Γͷઆ͕ཚσʔλ͔Βಋग़͠ɺোนͷࢄૉ֩ؒͷ४ੑݩॴʹͯଌఆͨ͠ॏڀ
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໌ʹ֩ͷมܗʹΑΔޮՌ͕ॏཁͳׂΛՌͨ͢͜ͱΛࣔͨ͠ɻ͞ΒʹɺಘΒΕͨোน

͔Β࣠ଆɾ࣠ଆ͔ΒͷিಥʹରԠ͢ΔೖࣹΤωϧΪʔΛಉఆ͠ɺৠൃ֩ཹ

ੜஅ໘ੵͷΤωϧΪʔґଘੑͱൺֱ͢Δ͜ͱʹΑΓɺ͍ܰྖҬʹ͓͍ͯࣔࠦ͞Εͯ

͍ͨ࣠ଆ͔Βͷিಥʹ͓͚Δஅ໘ੵͷ૿େΛੈքͰॳΊͯతʹͨ͠ূݕɻ·ͨɺ

దΤωϧΪʔΛਪ࠷ͷ༥߹Ԡʹ͓͚ΔܥతʹಘΒΕΔ༥߹োน͔Βະͷݧ࣮

ఆ͢Δख๏ΛఏҊͨ͠ɻ͜ΕΒͷݟୈ 8पظͷ৽ݩૉ߹ʹ͓͚Δ࣮ݧ݅ͷܾ

ఆʹେ͖ͳݙߩΛՌͨ͢ͱظ͞ΕΔɻ

·ͨɺभେֶՃثɾϏʔϜԠ༻Պֶηϯλʔʹ͓͍ͯɺܰ֩Ͱ͋ΔϦνϜͱό

φδϜͷ४ੑࢄཚΛଌఆ͠ɺোนΛಋग़ͨ͠ɻಘΒΕͨ݁ՌΛνϟωϧ݁߹

Λٞͨ͠ɻڹঢ়ଶͳͲͱͷ݁߹ʹΑΔӨىͱൺֱ͠ɺόφδϜͷྭࢉܭ

ॏݩૉ֩ͷ࣭ྔଌఆ (ఉོڿɺాߒհ)

༗ͷཧྔͰ͋ΔͨΊɺਫ਼ີͳ࣭ྔଌఆʹΑͬͯͦͷݻͷ࣭ྔ֩छ֩ࢠݪ ZͱAΛ

ࣝผ͢Δ͜ͱ͕Ͱ͖ΔɻͦͷͨΊɺ͍༥߹ԠͰ࡞ΒΕΔ֩छͷΑ͏ʹɺ่յ

࿈֩ൃ͕ࣗ྾ʹΑͬͯطͷ֩୧Γண͔ͳ͍Α͏ͳಉҐମͰ͋ͬͯҰҙͳ

֩छಉఆΛ͜͏ߦͱ͕Ͱ͖ΔɻཧԽֶڀݚॴͰؾମॆరܕஔGARIS-IIͱ

ଟॏࣹܕඈؒ࣌ߦଌఆ࣭ࣜྔޫثMRTOFΛ༻͍ͨण໋֩ͷ࣭ྔଌఆΛͯͬߦ

͓Γɺࡏݱॏ֩ͷਫ਼ີ࣭ྔੳΛڀݚͯ͠ࢦ։ൃΛ͍ͯͬߦΔɻຊɺཧ

ԽֶڀݚॴͷE6Ҡઃͨ͠MRTOFγεςϜͷߏ࠶ஙΛͨͬߦɻ·ͨɺࡢʹ։ൃ

ͨ͠ɺ֩ࢠݪͷ࣭ྔͱͦͷ่յΛ૬ؔܭଌͰ͖Δֵ৽తͳݕग़ثɺα-ToFΛMRTOF

ͱΠϯετʔϧ͠ɺॳͷΦϯϥΠϯ࣮ݧΛ݄̍̎ʹͨͬߦɻίϛογϣχϯάͷ݁

Ռɺ207Raͷਫ਼ີ࣭ྔͱͦΕʹ૬่ؔͨ͠յࣄͷ؍ଌʹޭ͠ɺಘΒΕ࣭ͨྔܽଛ

 AME2016ʹ͞ࡌهΕ͍ͯΔจݙͱҰக͍ͨɻ·ͨඈؒ࣌ߦͱ่յࣄͷࠩؒ࣌

͔Βظݮͷಋग़ʹޭ͓ͯ͠Γɺͪ͜ΒจݙΛ࣋͢ࢧΔ݁Ռ͕ಘΒΕͨɻ·

ͨɺ֩ޫֶతʹݕग़ثΛ༻ՄͰ͋Δ͜ͱࣔࠦ͞ΕͨɻҎ্ͷ݁ՌΑΓɺα-ToF

Λ༻͍ͯ֩ࢠݪͷਫ਼ີͳ࣭ྔͱ่յಛੑͷ૬ؔଌఆ͕ՄͰ͋Δ͜ͱ͕࣮ݧతʹࣔ͞

Εɺॏ͚֩ͩͰͳ͘ɺα่յΛ͢Δॏ֩શൠͷ࣭ྔଌఆʹ͓͍ͯɺத֩తͳׂΛՌ

ͨͤΔੑΛ༗͍ͯ͠Δ͜ͱ͕͔֬ΊΒΕͨɻ

119൪৽ݩૉࣝผͷͨΊͷσʔλղੳख๏ͷߏங (ଜ্Үేɺڷ৻ଠɺాதਉɺࡔ

(հߒɺాࢤ૱ޱ

ୈ 8पظͷݩૉͷൃݟΛ͠ࢦɺࣨڀݚཧԽֶڀݚॴΦʔΫϦοδڀݚཱࠃॴͱ

͍ͨ༺ಉͰɺ51V+248Cm༥߹ԠΛڞ 119൪ݩૉͷ߹࣮ݧΛਐΊ͍ͯΔɻ͜ͷ࣮ݧ

ʹ͓͍ͯɺେͳσʔλͷத͔ΒඇৗʹكͳࣄΛޮత͔͍ͭ֬ߴͰࣝผ͢Δ

ඞཁ͕͋Δɻͦ͜Ͱզʑɺֱਖ਼σʔλͰ͋Δ 51V+159Tbσʔλதʹؚ·ΕΔ่յܥ
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ྻΛ༻͍ͯղੳख๏Λߏஙɾ͠ূݕɺ119൪ݩૉࣝผ༻ͷղੳख๏ͷཱ֬Λ͍ͯ͠ࢦ

Δɻຊख๏ʹ͓͍ͯɺγϦίϯݕग़ثDSSDͷಉ͡ετϦοϓʹ͓͍ͯ࿈ଓͯ͠ݕ

ग़͞Εͨ̎ຊͷ αઢͷΤωϧΪʔͷ ૬ؔΛͱΓɺετϦοϓ൪߸ɺΤωϧΪʔɺݩ࣍2

Δɻརͱͯ͠ɺղ͢ࡧΒଥͳͷΛ୳͔ظݮɺΤωϧΪʔͱޙΛநग़ࠩؒ࣌

ੳͷॳஈ֊ͰݶΒΕͨใʢ̎ͭͷ αઢͷΤωϧΪʔʣΛ༻͍ͯσʔλͷબผΛ͏ߦ

ͨΊɺղੳ͕͘ɺखֻ͔ΓΛ͚ͭݟ͍͕͛͢ڍΒΕΔɻσʔλதʹؚ·Ε

Δ 202Rnͷ่յࣄղੳ͔ΒظݮΛಋग़ͨ͠ͱ͜ΖɺจݙͱظݮͷࠩޡͰҰ

க͠ɺղੳख๏ͷଥੑ͕ࣔ͞Εͨɻຊख๏ 119൪ݩૉ߹࣮ݧͷσʔλղੳʹ

ద༻ՄͰ͋Γɺ͔ͭղੳʹ༏ΕΔɻ͜ͷརΛੜ͔͠ɺཧԽֶڀݚॴʹ͓͚Δ

ը͍ͯ͠ΔɻܭͷΦϯϥΠϯղੳʹద༻͢Δ͜ͱΛݧ࣮

6,7Li+51V ४ੑࢄཚଌఆʹΑΔޫֶϙςϯγϟϧͷ࣮ݧతܾఆ (ਅ෦݈ଠɺฏو

(հߒɺాࢤ૱ޱࡔଠɺ৻ڷฏɺࢁ༟ɺాதਉɺ܇ా౻ɺܒ

ॏݩૉ߹ͷͨΊͷೖࣹϏʔϜΤωϧΪʔΛਪఆ͢ΔͨΊʹɺਫ਼ີͳޫֶϙςϯ

γϟϧΛೖྗύϥϝʔλͱ͠ɺ༥߹োนΛཧࢉܭͰ͢ݱ࠶Δ͜ͱ͕ॏཁͰ͋Δɻ

Ұํɺॏݩૉ֩ؒͷޫֶϙςϯγϟϧཻܰྖࢠҬ͔Βͷݧܦଇ֎ૠʹΑܾͬͯఆ

͞Ε͓ͯΓ (େҬతޫֶϙςϯγϟϧ)ɺෆఆੑͷେ͖ͳ෦Ͱ͋ͬͨɻͦ͜ͰຊڀݚͰ

ɺੑࢄཚஅ໘ੵͷ֯ଌఆʹΑΓɺԠܥʹಛ༗ͳہॴతޫֶϙςϯγϟϧΛ

ܾఆ͢Δ͜ͱΛతͱͨ͠ɻෳ֯ʹ͓͍ͯࢄཚཻࢠΛಉ࣌ଌఆՄͳγϦίϯݕ

ग़ܥثΛ։ൃ͠ɺ6,7Li+51VੑࢄཚଌఆΛλϯσϜՃثΛ༻͍ͯͨͬߦɻଌఆσʔ

λΛ͢ݱ࠶ΔΑ͏ͳޫֶϙςϯγϟϧͷύϥϝʔλΛΧΠೋ๏ʹΑΔϑΟοςΟϯά

ʹΑΓܾఆ͠ɺνϟωϧ݁߹ࢉܭΛͨͬߦɻ݁ՌΛઌڀݚߦʹΑΔ༥߹োนͷଌ

ఆͱൺֱͨ͠ͱ͜ΖɺσʔλΛ͢ݱ࠶ΔΑ͏ͳޫֶϙςϯγϟϧͷύϥϝʔλ͕ޡ

ࠩʹଘ͢ࡏΔ͜ͱ͕͔ͬͨɻ͜ͷ݁ՌɺେҬతޫֶϙςϯγϟϧͰઆ໌Ͱ͖

ͳ͔ͬͨ༥߹োนΛɺ࣮ݧతʹܾఆͨ͠ہॴతޫֶϙςϯγϟϧΛ༻͍ͯݱ࠶Ͱ

͖ΔՄੑ͕͋Δɺͱ͍͏͜ͱΛ͍ࣔͯ͠Δɻ

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

(հߒɺాதਉɺాࢤ૱ޱࡔଠɺ৻ڷ༟ɺ܇ా౻ɺޔ

தثग़ݕຊతͳٕज़ͷҰͭͰ͋Δ͕ɺج࠷ཧʹ͓͚Δ֩ݧଌఆ࣮ؒ࣌ߦͷඈࢠཻ

Ͱͷඈఔͷ͍ΤωϧΪʔॏΠΦϯʹ͍ͭͯͷଌఆࠔͰ͋Δɻ͜ͷଌఆΛՄͱ

͢ΔͨΊɺۙۃΊͯখ͞ͳ࣭ྔͰλΠϛϯάΛଌఆͰ͖ΔMCP-ToF ͷ։ثग़ݕ

ൃ͕ਐΊΒΕ͍ͯΔɻຊڀݚͰɺभେֶͰMCP-ToFݕग़ثΛ։ൃ͠ɺλϯσϜՃ

ࢪثઃʹ͓͍ͯɺݻମࡐྉͷද໘ݩૉɾੳख๏Ͱ͋Δੑཻݕࢠग़ੳ๏

(ToF-ERDA) Λ։ൃ͢Δ͜ͱΛతͱͨ͠ɻஔͷ։ൃʹ͓͍ͯɺϫΠϠʔרઢث
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Λ͠࡞ɺೋ์ࢠి࣍ग़ບʹAl Λৠண͠ɺΨεݕग़ثγϛϡϨʔλGarfield Λ༻͍ͯ

ΛToF-ERDAثग़ݕɺຊޙͷݧࢼదͳిҐΛܾఆͨ͠ɻΦϑϥΠϯ࠷ͷۃి֤ ๏ʹΑ

Δࢼྉੳ࣮ݧʹద༻͠ɺλϯσϜՃثΛ༻͍ͯςετ࣮ݧΛͨͬߦɻYBa2Cu3O7

Λࢼྉͱͯ͠ɺ50MeV ͷ 127I ϏʔϜΛরཻࣹ͠ࢠͷੳΛͨͬߦɻཻࢠͷඈ

ॏΠΦϯʹରͯ͠ͷ࣭ྔղ͕ثग़ݕͱΤωϧΪʔͷ૬͔ؔΒɺ։ൃͨؒ࣌͠ߦ

ेʹ͋Γɺ͞Βʹਂ͞ํͷΛ୳Δ͜ͱ͕ՄͰ͋Δ͜ͱΛ֬ೝͨ͠ɻ͜Εʹ

ΑΓभେֶʹ͓͚ΔToF-ERDA ๏͕࣮ݱՄͰ͋Δ͜ͱΛ࣮ূͨ͠ɻ

ϒϥοάΧʔϒݕग़ثΛ༻͍ͨॏ֩ͷࢠݪ൪߸ଌఆ (ᜊ౻ھɺ౻ా܇༟)

119൪ݩૉΛ͡Ίͱ͢Δ৽ݩૉ୳ݧ࣮ࡧʹ͓͍ͯɺ༥߹ԠͰੜͨ͠ৠൃཹ

֩ͷࢠݪ൪߸ (Z)Λɺैདྷͷ α่յ࿈Λط֩·ͰͨͲΔͱ͍͏ؒख๏ʹΘͬ

ͯɺଌఆ͢Δख๏ͷ։ൃ͕ٻΊΒΕ͍ͯΔɻΠΦϯ͕ΨεதΛ௨ա͢Δࡍʹࣦ͏

ΤωϧΪʔͷۭؒ (ϒϥοάΧʔϒ) ZʹහײͳཧྔͰ͋ΔͨΊɺ͜ΕΛిՙ

ͷؒ࣌ใͱͯ͠ಘΔ͜ͱͷग़དྷΔɺϒϥοάΧʔϒݕग़ثΛ։ൃͨ͠ɻઃܭʹɺܭ

ίʔυࢉ Gmsh, ElmerΛ༻͍ͯϝογϡٴͼిࢉܭΛޙͨͬߦɺΨεݕग़ثγϛϡ

ϨʔγϣϯίʔυGarfield++Λ༻͍ͯͨͬߦɻ৽ݩૉ୳ݧ࣮ࡧͷΑ͏ʹɺೖཻࣹ͕ࢠ

1.5MeV/uҎԼͷΤωϧΪʔΠΦϯͷ߹ϒϥοάϐʔΫͷ͕͞ߴೖࣹΤωϧΪʔ

ʹґଘ͢ΔͨΊɺैདྷߦΘΕ͖ͯͨ 2ͭͷγΣʔϐϯάΞϯϓΛ༻͍Δಡग़͠๏Ͱ

Zͷࣝผྗ͕Լ͢Δɻͦ͜Ͱɺຊݕग़ثͷಡग़͠ճ࿏ʹ FADCΛ༻͍ͨσδλ

ϧܗಡग़͠Λ͍ߦɺϒϥοάΧʔϒશମΛऔಘ͢Δ͜ͱͰ ZͷྗΛ্ͤ͞

ͨɻେλϯσϜՃ͔ثΒͷϤૉϏʔϜͱ Z=50ۙͷඪతͱͷੑࢄཚΛͨ͠

ΠΦϯΛ༻͍ɺ1.0MeV/uҎԼͷॏΠΦϯʹରͯ͠ϒϥοάΧʔϒͷଌఆʹॳΊͯ

ޭͨ͠ɻ

ൃதੑࢠඈؒ࣌ߦଌఆ๏ʹΑΔೋॏຐ๏֩ 78Niͷڀݚ (ଠ৻ڷ)

ཅࢠͱதੑࢠͷ͕Ξϯόϥϯεͳෆ҆ఆ֩ʹ͓͍ͯɺ҆ఆ֩Ͱ͑ߟΒΕ͖ͯͨຐ๏

͕ҡ࣋͞ΕΔͷ͔ࣗ໌Ͱͳ͘ɺۙͷߏ֩ࢠݪڀݚͷڵຯͷͻͱͭͱ͍͑Δɻ

֩ࢠݪͭ࣋ಛʹ҆ఆͱͳΔೋॏຐ๏Λ͕֩ࢠݪ 78Niෆ҆ఆ֩ྖҬʹଘ͢ࡏΔ͕ɺ

ͦͷ֩ߏະͩʹ໌Β͔Ͱͳ͍ɻͦͷͨΊɺཧԽֶڀݚॴRIBFʹ͓͍ͯ 78Niͷ

ϕʔλ่յʹ͏ൃதੑࢠଌఆΛͨ͠ߦɻϕʔλ่յͷଌఆʹதੑࢠͷඈؒ࣌ߦ

ଌఆΛΈ߹ΘͤΔ͜ͱʹΑΓɺதੑࢠա֩ͷ่յϞʔυʹݱΕΔൃதੑࢠͷΤ

ωϧΪʔͷޫ͕ՄͱͳΓɺ78Niͷ֩ߏͷใΛৄࡉʹௐΔ͜ͱ͕Մͱͳͬ

ͨɻࡏݱɺಘΒΕͨσʔλͷৄࡉͳղੳΛਐΊ͍ͯΔɻ

தੑࢠաΧϧγϜ֩ͷϕʔλ่յͷڀݚ (ଠ৻ڷ)
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ΧϧγϜ֩ཅ͕ࢠຐ๏Λ֩ࢠݪͭ࣋Ͱ͋Δɻۙͷෆ҆ఆ֩ੜٕज़ͷਐలʹ

ΑΓɺதੑ͕ࢠཅࢠʹରͯ͠աʹଘ͢ࡏΔΧϧγϜ֩ͷੜ͕ՄͱͳΓɺۙ

ͷڀݚͰதੑ͕ࢠ ΕΔ·ؚݸ40 60Caͷ߹ใ͞ࠂΕɺ֩ࢠݪͷੑ࣭Λө͢Δ

ظݮୈҰྭىΤωϧΪʔͳͲͷଌఆ͕ͨΕ͍ͯΔɻͦͷͨΊɺதੑࢠաͳΧ

ϧγϜ֩ͷظݮͷܥ౷ੑɺ͓Αͼϕʔλ่յʹ͏ൃதੑ์ࢠग़֬ͷଌఆ࣮

ఏҊ͕ೝݧ՝৹ࠪձʹ͓͍ͯఏҊ͠ɺධՁA/BͰ࣮ݧॴʹ͓͚Δ࣮ڀݚΛཧԽֶݧ

ΊΒΕͨɻ

ड़هతࢹͷ֩྾Ԡʹ͓͚Δඍ֩ࢠݪ (ࢁฏ)

༩͢Δେৼ෯ूஂӡಈͷͻͱͭͰ͋Γɺ͕֩ؔࢠͷ֩྾Ԡେଟͷ֩֩֩ࢠݪ

྾ԠΛຬʹهड़͢Δඍࢹతྔࢠଟମཧ·ͩͳ͍ɻຊڀݚͰɺۙൃలΛ

͍͛ͯΔີ֩ࢠݪ൚ؔΛૅجʹ֩྾ԠΛهड़͢Δ͜ͱΛඪʹ͍ͯ͛ܝΔɻ

ຊɺ֩྾ͷ͕ڀݚΜʹߦͳΘΕ͍ͯΔ 240Pu ʹରͯ֩͠྾ܦ࿏্ͷूஂ

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

ख๏ҎԼͷͱ͓ΓͰ͋Δɻʢ̍ʣ֩྾ܦ࿏্ͷ֤มܗͰͷ߆ଋ͖݅ີ൚ؔ

ࢉܭΛߦͳ͍ɺʢ̎ʣಘΒΕͨঢ়ଶΛجʹ LQRPA ํఔࣜΛղ͍ͯूஂతͳ࢛ॏۃ

ஙߏΛྔ࣭ੑ׳Ϟʔυͷղ͔ΒूஂىΊɺʢ̏ʣಘΒΕͨྭٻ༗ղΛݻϞʔυͷىྭ

ͨ͠ɻຊڀݚͰɺڊେݩ࣍ͷ LQRPA ํఔࣜΛର֯Խ๏Ͱղ͘ΘΓʹత

ʹ؆ศͰ͔ͭಉͳ݁ՌΛ༩͑Δ༗ݶৼ෯๏Λ༻͍ͨɻಘΒΕͨूஂྔ࣭ੑ׳ 240Pu

ͷجఈঢ়ଶٴͼ֩྾ΞΠιϚʔঢ়ଶͰଞͷมܗʹൺͯେ͖ͳΛࣔͨ͠ɻ·ͨɺ

มܗ͕มԽ͢ΔʹͭΕͯूஂ͕ྔ࣭ੑ׳େ͖͘มԽ͢ΔมྖܗҬ͕ଘ͢ࡏΔ͜ͱΛ

ࣔͨ͠ɻ͜Ε͜ͷมྖܗҬͰ 240Pu ͷҰཻߏࢠ͕ܶతʹมԽ͍ͯ͠Δ͜ͱө͠

ͨ݁ՌͰ͋Δɻ

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

ঢ়ଶΛௐΔ͜ͱॏཁͰ͋Δɻͦͷखஈͱͯ͠ɺೖࢠΛ୳Δ্ͰɺҰཻߏͷ֩ࢠݪ

Λୟ͖ग़͢ϊοΫΞτԠ͕༗ྗͰ͋Δ͕ɺଌఆ͞ΕͨҰཻࢠΑͬͯ֩֩ʹࢠཻࣹ

ܕ֪ࢠɺಠཱཻڧࢠ (IPSM) ͷ 70%ʹ͔͠ຬͨͳ͍ɻ͜ͷΫΤϯνϯάɺ

ڑ૬ؔςϯιϧ૬ؔͷޮՌͱ͑ߟΒΕ͍ͯΔ͕ɺ֪ߏͷഁΕͷӨڹྀ͢ߟ

Δඞཁ͕͋Δɻͦ͜ͰຊڀݚͰɺঢ়ଶີ͕֪͘ޮՌͷഁΕ͕࣮ݧతʹ͠ূݕқ

ૉʹରͯ͠ࢎ͍ ("p, 2p)ԠΛ༻͍Δ͜ͱͰɺҰཻڧࢠͷଌఆͱ֤ϐʔΫͷيಓ

֯ӡಈྔͷಉఆΛ͍ߦɺաߦʹڈΘΕͨ (e, e′p)Ԡͷ݁Ռͱൺֱ֪ͭͭ͠ߏͷഁΕ

Λͨ͠ূݕɻΠΦϯޫֶత༌ૹྻߦΛิਖ਼͢Δ͜ͱͰߴ࠷ 165 keV ͷߴղΛୡ

͠ɺ֪ߏͷഁΕΛࣔ͢ 2s1/2͓Αͼ 1d5/2يಓ༝དྷͷϐʔΫͷ؍ଌʹޭͨ͠ɻ࿈ଓ

ঢ়ଶͷد༩Λཧతʹิਖ਼͢Δͱɺ1pيಓͷ༗͕ ͷഁΕߏର֪ͯ͠ʹݸ5.2
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ʹ͏ sdيಓͷ༗͕ ͕ڹ૬ؔͷӨڑɻ͜Εɺͨͬ·ٻͱݸ0.3 10%Ͱ

͋Δ͜ͱΛ͓ࣔࠦͯ͠Γɺཧิਖ਼ͷෆఆੑ͋Δͷͷۙ࠷ͷڀݚՌͱແໃ६

Ͱ͋Δɻ

தॏ֩ʹ͓͚Δޫֶతखஈͱͯ͠ͷภۃཅࢠʹΑΔϊοΫΞτԠͷڀݚ (େٱ

యɺएڱஐ࢚)

ෆ҆ఆ֩ʹର͢Δޫֶతखஈͱͯ͠͞Ε͍ͯΔ (p, 2p)Ԡͷ৴པੑΛٞ͢Δ

ͨΊʹɺ40Ca(p, 2p)Ԡʹ͓͚ΔޫֶతҼࢠ (S-factor)ͷଌఆΛͨͬߦɻ࣮ݧେࡕ

େֶ֩ཧڀݚηϯλʔ (RCNP)ʹ͓͍ͯɺڞࡍࠃಉڀݚE413ͱͯͨͬ͠ߦɻ(p, 2p)

ԠͰ؍ଌ͞Εͨྭىͷࢄతͳঢ়ଶʹରͯ͠ɺඍஅ໘ੵ͓Αͼภۃղͷ

ӡಈྔ͔Βيಓ֯ӡಈྔ #͓Αͼશ֯ӡಈྔ jͷಉఆΛͨͬߦɻ͞Βʹɺ࣮ݧ

ͱۂΠϯύϧεۙࣅ (DWIA)ࢉܭͱͷൺֱ͔Β S-factorΛಋग़͠ɺաߦʹڈΘΕ

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

தॏ֩ʹ͓͍ͯ 20%ͷਫ਼Ͱ S-factor ΛಘΔ͜ͱ͕ग़དྷΔ͜ͱ͕֬ೝ͞Εͨɻ

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

ஐ࢚)

্ड़ͷେࢯͷ݁ՌΛड͚ɺຊڀݚͰաڈͷ࣮ݧʹ͓͍ͯ౷͕ྔܭগͳ͘ɺ໌֬ͳ

͕ٞ͞Ε͍ͯͳ͍ىྭߴঢ়ଶʹணͨ͠ɻ֩ཹͰ͋Δ 39K͕֩ࢠඇଋറঢ়ଶͱͳ

ΔྭىΤωϧΪʔ 6 MeV Ҏ্ʹ͍ͭͯɺඍஅ໘ੵͱภۃղͷӡಈྔΛ

ಓي֤͍ͯ༺ల։ΛۃΔͨΊɺଟॏ͢ࡏಓ͕ࠞيඇଋറঢ়ଶʹෳͷࢠΊͨɻ֩ٻ

ͷޫֶతҼࢠ S-factor ΛٻΊΔ͜ͱͰɺ40Caͷਂ෦ҰཻڧࢠΛٻΊͨɻͦͷ

݁Ռɺ1d5/2, 1d3/2يಓͷيಓ༗ͦΕͧΕ 89%, 87% ͱͳΓɺཹ૬࡞ޓ༻Ͱߴ

͔ڧࢠঢ়ଶʹͨ͠ͷΛ΄΅શͯଌఆͨ͜͠ͱΛ֬ೝͨ͠ɻಘΒΕͨҰཻىྭ

Β֤يಓͷଋറΤωϧΪʔΛࢉग़͠ɺيಓؒͷ૬ରΤωϧΪʔΛٻΊΔͱɺઌڀݚߦ

ͱҟͳΔ݁Ռ͕ಘΒΕͨɻ͕ͨͬͯ͠ɺςϯιϧྗͷޮՌͷٞʹॏཁͳ૬ରΤω

ϧΪʔͷಋग़ʹͯ͠ࡍɺ࿈ଓঢ়ଶ·ͰؚΜͩղੳ͕ॏཁͰ͋Δͱͷ͕ݟಘΒΕͨɻ

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

(ழݩେथɺּݪ൲ಸɺฏҐ༐ຏɺେٱయɺޙ౻लฌɺີຊ࣏৾ɺࡔॏਔɺ

༑࠸ɺएڱஐ࢚)

∆L = 0ɺ∆S = 1ɺ∆T = 1Λಛͱ͢ΔGamow-TellerભҠɺಈؔͷۭؒ෦

ʹӨڹΛ༩͑ͳ͍ͨΊɺεϐϯΞΠιεϐϯۭؒͷӡಈͷڀݚʹద͍ͯ͠Δɻͦͷ

தͰA > 50ͷ҆ఆ֩ͰGTڊେڞ໐Λࣔ͠ɺ֩ؒࢠ֩-ࢠ༗ޮ૬࡞ޓ༻ͷΞΠιϕ

Ϋτϧ෦Λཧղ͢ΔͨΊʹඇৗʹॏཁͳใΛ༩͑ΔͨΊ͞ڀݚΕ͖ͯͨɻ࠷
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ۙͰɺෆ҆ఆಉҐମϏʔϜΛ༻͍ͨٯӡಈֶʹ͓͚Δ (p, n)ԠΛ༻͍ͨ৽͍࣮͠ݧ

ख๏ཱ͕֬͞Εɺෆ҆ఆͳ֩ʹ͓͍ͯGTڊେڞ໐ྖҬΛؚΉىྭ͍ΤωϧΪʔྖ

ҬʹΘͨΔGTڧͷநग़ʹ༻͞Ε͍ͯΔɻ࣮ݧɺཧԽֶڀݚॴਔՊՃث

Պֶڀݚηϯλʔʹ͓͍ͯߦΘΕɺ190 MeV/uͷ 48Cr͓Αͼ 64GeϏʔϜΛ༻͍ͨٯ

ӡಈֶͰͷ (p, n)ԠΛଌఆͨ͠ɻ͜ͷڀݚʹཧԽֶڀݚॴͱͷڞಉ࣮ݧͱͯ͠ࢀՃ

͠ɺզʑओʹཻࣝࢠผதੑݕࢠग़ث (PANDORA)ͷ࡞ֱਖ਼Λͨͬߦɻ͜͜Ͱಘ

ͨ PANDORAͷಈ࡞ಛੑͷཧղΛɺޙࠓͷզʑͷάϧʔϓͰͷ࣮ݧʹԠ༻͢Δɻ

PANDORAݕग़ثΛ༻͍ͨதੑࢠϋϩʔ֩ʹ͓͚ΔGamow-TellerભҠͷڀݚ (ฏ

Ґ༐ຏɺழݩେथɺּݪ൲ࡊɺएڱஐ࢚)

ɹGamow-TellerભҠɺيಓ֯ӡಈྔ͕มԽͤͣɺεϐϯɾΞΠιεϐϯͷྔࢠ͕

͚̍ͩมԽ͢Δ࠷୯७ͳભҠͰ͋ΔͨΊɺ֩ࢠݪͷεϐϯɾΞΠιεϐϯྭىͷڀݚ

ʹ͠͠༻͍ΒΕ͍ͯΔɻதੑࢠϋϩʔ֩ʹ͓͚ΔGamow-TellerભҠΛ͑ߟΔͱɺ

தੑࢠϋϩʔ֩ͷதੑࢠʹಇ͘૬࡞ޓ༻͕ɺ҆ఆ֩ʹಇ͍͍ͯΔ૬࡞ޓ༻ʹൺͯੜ

ͷ֩ྗʹۙ͘ɺ(p, n)Ԡޙੜͷ p–n૬࡞ޓ༻ʹ͍ۙ͜ͱ͕ظ͞ΕΔͨΊɺதੑࢠ

ϋϩʔ֩ͷεϐϯɾΞΠιεϐϯྭى҆ఆ֩ͷͦΕͱҟͳΔ͜ͱ͕༧͞ΕΔɻຊ

ϋϩʔ֩ͰࢠΘΕɺதੑߦ͍͓ͯʹηϯλʔڀݚՊֶثॴਔՊՃڀݚཧԽֶݧ࣮

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

ຊ࣮ݧͰཻࣝࢠผதੑݕࢠग़ث (PANDORA)ΛॳΊ࣮ͯݧʹಋೖ͠ɺΨϯϚઢͱத

ͱͰɺશΠϕϯτͷ͓ΑͦఔͷΠϕϯτΛΨϯϚઢʹΑΔ͜͏ߦͷหผΛࢠੑ

όοΫάϥϯυͱͯ͑͠Δ͜ͱʹޭͨ͠ɻ·ͨ 11Liͷ (p, n)Ԡޙʹੜ͞ΕΔ
11Be͕ɺ9Liͱॏཅࢠʹ่յ͢ΔաఔΛੈքͰॳΊͯ؍ଌͨ͠ɻ͞ΒʹGamow-Teller

ΤωϧΪʔ͕ى໐ΛؚΊͨྭڞେڊͦͷޙࠓ໐Λࣔࠦ͢Δ݁ՌΛಘ͓ͯΓɺڞେڊ

30 MeVఔ·ͰͷྖҬͷৄࡉͳղੳΛ͏ߦɻ

ඈؒ࣌ߦଌఆ๏Λ༻͍ͨ (d, n) ԠଌఆʹΑΔதੑࢠੜߏػͷڀݚ ॏਔɺࡔ)

༑࠸ɺ౦ਓɺழݩେथɺּݪ൲ಸɺฏҐ༐ຏɺएڱஐ࢚)

ॏཅࢠղԠʹ͓͚Δதੑࢠੜྔͷ࣭ྔґଘੑͷཧղΛతͱͯ͠ɺ(d, n)Ԡ

ͷܥ౷తଌఆΛͨͬߦɻ࣮ݧɺେࡕେֶ֩ཧڀݚηϯλʔ (RCNP)ͷதੑݧ࣮ࢠ

ɻnatCɺ27Alɺ59Coͷͨͬߦͯʹࣨ 3 ඪతʹ 56 MeV ͷॏཅࢠϏʔϜΛরࣹ͠ɺ(d, n)

ԠΛඈؒ࣌ߦଌఆ๏ʹΑΓଌఆͨ͠ɻͦͷࡍɺݕग़ثʹೖΔ γઢͱதੑࢠʹ͍ͭͯɺ

ܗหผ๏Λ༻͍ͯࣝผ্ͨ͠Ͱೋ֊ඍஅ໘ੵΛಋग़ͨ͠ɻ͞Βʹɺ 3 ඪతʹ͍ͭ

ͯɺೖࣹॏཅ͕ࢠඪతͰશͯղ͢Δ΄Ͳͷް͍ඪతͷଌఆͨͬߦɻೋ֊ඍஅ

໘ੵɺͦͷϐʔΫஅ໘ੵ͕͓Α࣭ͦྔ Aͷ 2/3ʹൺྫ͢Δ͜ͱ͕֬ೝ͞Εͨɻ

ϐʔΫΤωϧΪʔ A ͷ૿Ճͱݮʹڞগ͓ͯ͠ΓɺΫʔϩϯɾϙςϯγϟϧʹΑΔॏ
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ཅࢠͷݮͷӨ͕ڹೝΊΒΕͨɻ·ͨɺް͍ඪతʹ͓͍ͯ A ͷ૿Ճͱڞʹऩྔ͕ݮ

গ͢Δ݁Ռ͕ಘΒΕɺඪతதͰͷதੑࢠͷԠ͕ແࢹग़དྷͳ͍͜ͱΛ͍ࣔࠦͯ͠Δɻ

λϯσϜՃثʹ͓͚Δྭؔىଌఆܥͷ։ൃ ɺాᣈࢤอେٱҪलॆɺࡔɺߴࣉ)

(ࢠ

λϯσϜՃڞ͍͓ͯʹث໐ԠͷྭؔىΛޮΑ͘ߴਫ਼Ͱଌఆ͢ΔͨΊʹϏʔ

ϜϥΠϯ͓Αͼ੍ܥޚͷඋΛ͍ͯͬߦΔɻຊɺεϦοτܥͷඋɺੳి࣓

ੴͷઃఆਫ਼্ɺ࣓ͷϑΟʔυόοΫ੍ޚɺϏʔϜϥΠϯύϥϝʔλʔͷҰׅઃ

ఆΛ࣮ͤ͞ݱɺଌఆͱଌఆͷؒͷΤωϧΪʔมؒ࣌ߋΛ 2Ҏʹ͢Δ͜ͱ͕Մ

ʹͳͬͨɻຊγεςϜΛ༻͍ͯɺมڞܗଘ֩ͱͯ͠ΒΕΔ 118Snͷཅڞࢠ໐ੑɾඇ

ੑࢄཚͷ༧උଌఆΛͨͬߦɻ·ͨɺΤωϧΪʔܥ౷ࠩޡΛධՁ͢ΔͨΊɺ12Cͷཅࢠ

ੑࢄཚʹ͓͚Δطͷڞ໐ঢ়ଶͷଌఆΛ࣮ͨ͠ࢪɻ

RIϏʔϜΛ༻͍ͨ 93Zrͷཅࢠɾॏཅࢠ༠ىԠଌఆ (ೖ෦߂ଠɺࣉߴ)

RIBFͰ৽ͨʹ։ൃ͞Εͨ RIϏʔϜϥΠϯ OEDO Γͨ͋ࢠ͍͓֩ͯʹ 30 MeV
93ZrϏʔϜΛੜ͠ཅࢠɾॏཅࢠඪతʹΑΔ༠ىԠͷଌఆΛͨͬߦɻ93Zr ظݮ

153ສͷण໋֩྾ੜ (LLFP)ͱͯ͠ΒΕɺ֩ഇغͷதʹؚ·ΕΔɻຊ࣮

ϓϩδΣΫτͷҰͱͯ͠ɺͷԠ༻ʹͭڀݚ͚ͨʹ༰Խݮͷغɺ֩ഇݧ

ͳ͕Βͳ͍ͷͷɺؔ࿈͢Δ֩σʔλΛܥ౷తʹऔಘ͢Δͱ͍͏؍ͰߦΘΕͨɻ·

ͨɺ֩ཧ্ڀݚ༗༻ͳɺRIϏʔϜϥΠϯʹ͓͚Δ֩Ԡଌఆख๏Λ։ൃ͢Δ͜

ͱඪͱͨ͠ɻຊղੳΛਐΊɺBigRIPS+OEDOϏʔϜϥΠϯʹ͓͚ΔϏʔ

ϜཻࣝࢠผͱɺԠඪతҎ߱ͷ SHARAQεϖΫτϩϝʔλʹΑΔԠ֩छͷ࣭ྔిՙ

ൺA/Q͓Αͼࢠݪ൪߸ Z͕Ͱ͖Δ͜ͱΛ࣮ূ͠ɺ֩ͨ͋ࢠΓ 30 MeV ʹ͓͚Δ 93Zr

ͷཅࢠ༠ىԠͷԠੜͷதͰ࠷ଟ͍ͷ 91NbͰ͋Δ͜ͱΛ໌Β͔ʹͨ͠ɻ
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〈〈ͦͷଞͷจ 〉〉
χϗχϜͷൃݟ ʻಛผΠϯλϏϡʔʼ ాത࢜ʹฉ͘χϗχϜൃݟͱ͞ΒͳΔ୳

:ڀ

ాߒհ

Newtonผʰશਤղ දظૉͱपݩ ৽൛ʱ (χϡʔτϯผ), 2018 11݄ 19

ൃച
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৽ݩૉ୳ࡧͷ࠷దͳೖࣹΤωϧΪʔ :
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ຊཧֶձࢽɺຊཧֶձɺVol. 73 No. 4 (2018), p. 234-235.

MRTOF-MS༻ α-ToFݕग़ثͷੑධՁ:

ఉོڿɺాಓ࣏ɺP. Schuryɺҏ౻༝ଠɺՃ࣏େ࠸ɺM. Rosenbuschɺຊ࢘ɺӋ

ޫɺଜେɺੴᖒྙɺాߒհɺٶӉɺH. Wollnik
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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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Development of α-ToF detector for correlation measurement of atomic masses and

decay properties:

T. Niwase, M. Wada, P. Schury, Y. Ito, M. Rosenbusch, D. Kaji, K. Morimoto, H.
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ԋߨͰͷࠃ〉〉 〉〉
ཧԽֶڀݚॴҰൠެ։τʔΫγϣʔ:

ాߒհ

ཧԽֶڀݚॴҰൠެ։ɺ2018 4݄ 20ɺਔՊՃثηϯλʔʢ࡛ݝۄʣ

:ʢNhʹ͍ͭͯʣ࢙ૉͷྺݩ

ాߒհ

39ճཧͷཌྷՆقηϛφʔɺ2018 8݄ 9ɺԬࣾݝձηϯλʔʢԬݝʣ

৽ݩૉͷ୳ࡧ:

ాߒհ

ߍֶߴౡதԝࣇࣛ SSHɺ2018 9݄ 4ɺࣛࣇౡதԝߍߴମҭؗʢࣛࣇౡݝʣ

৽ݩૉͷ୳ࡧ:

ాߒհ

भޱࢁༀֶֶձɺ2018 11݄ 3ɺผࢢϏʔίϯʢେݝʣ

৽ݩૉͷ୳ࡧ:

ాߒհ

भେֶ۽ຊಉ૭ձɺ2018 11݄ 14ɺANAΫϥϯϓϥβϗςϧʢ۽ຊݝʣ
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৽ݩૉͷ୳ࡧʢDiscovery of superheavy elementsʣ:

ాߒհ

ຊද໘ਅֶۭձɺ2018 11݄ 20ɺਆࡍࠃށձٞʢฌݝݿʣ

৽ݩૉͷ୳ࡧ:

ాߒհ

ຊۭߤӉֶձɺ2018 11݄ 22ɺभେֶʢԬݝʣ

ୈ 113൪৽ݩૉχϗχϜͷൃݟ:

ాߒհ

पظද 150ه೦γϯϙδϜɺ2019 2݄ 23ɺֶज़ձٞߨಊʢ౦ژʣ

৽ݩૉͷ୳ࡧ:

ాߒհ

2019૯߹ٕज़ڀݚձ ɺ2019 3݄ 7ɺभେֶʢԬʣ

χϗχϜൃݟޠ:

ాߒհ

ཧֶձʷԽֶֶձγϯϙδϜɺ2019 3݄ 17ɺभେֶʢԬʣ

भେֶʹ͓͚Δॏݩૉڀݚ:

ࢤ૱ޱࡔ

ॏݩૉڀݚͷ৽ల։ɺ2018 7݄ 30-31ɺभେֶ

Island of Stability:

S. Sakaguchi,

RIBFएख์ஊձɹΤΩκνοΫ֩ཧͷকདྷ, 18 Feb. 2019, RIKEN (Kobe), Japan.

भେֶॏݩૉڀݚηϯλʔ (RCSHE)ͱՃࢪثઃͷհ:

ࢤ૱ޱࡔ

ຊཧֶձɹୈ 74ճ࣍େձɹ SSRIΠϯϑΥʔϚϧϛʔςΟϯάɺ2019 3݄ 15

ɺभେֶ

େλϯσϜʹ͓͚Δॏݩૉ༻ϏʔϜϥΠϯͱݕग़ثͷ։ൃ:
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ஐڱհɺएߒӳɺాܚɺࡔɺਅ෦݈ଠɺനޔܚ౦ࡔ༟ɺᜊ౻ᴲɺ܇ా౻

ଠ৻ڷɺࢤ૱ޱࡔɺߴࣉɺ࢚

ୈ 31ճ λϯσϜՃٴثͼͦͷपลٕज़ͷڀݚձɺ2018 7݄ 13ɺ౦ژࢢେֶ

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 4ɺཧԽֶڀݚॴ

ϒϥοάΧʔϒଌఆʹΑΔॏ֩ͷࢠݪ൪߸ಉఆ:

౻ా ౻༟ɺᜊ܇ ɺఉھ ɺ൘౦ོڿ ɺਅ෦ޔܚ ݈ଠɺനࡔ ɺ ӳɺܚ

ా հߒ

2018ຊ์ࣹԽֶձձɾୈ 62ճ์ࣹԽֶ౼ձɺ2018 9݄ 18ɺژେֶ

ϒϥοάΧʔϒଌఆʹΑΔॏ֩ͷࢠݪ൪߸ࣝผ:

౻ా ౻༟ɺᜊ܇ ɺఉھ ɺ൘౦ོڿ ɺਅ෦ޔܚ ݈ଠɺനࡔ ɺ ӳɺܚ

ా հߒ

ຊཧֶձɹୈ 74ճ࣍େձɺ2019 3݄ 17ɺभେֶ

ॏݩૉ߹࣮͚ͨʹݧσδλϧΤϨΫτϩχΫεͷ׆༻:

ଠ৻ڷ

ॏݩૉڀݚͷ৽ల։ɺ2018 7݄ 30-31ɺभେֶ

༗ݶৼ෯๏ʹΑΔ࢛ॏஂूۃϋϛϧτχΞϯͷৼಈ࣭ྔͷධՁ:

ࢁฏɺத

ຊཧֶձୈ 74ճ࣍େձɺ2019 3݄ 17ɺभେֶ

:ͷେৼ෯ूஂӡಈͱ֩྾μΠφϛΫε֩ࢠݪ

ࢁฏ

NITEP ʯɺ2019ߏଌྔͱ֩؍ཚࢄతཧͰͭͳ͙ࢹձʮඍڀݚ 3݄ 28ɺେࢢࡕ

ཱେֶ

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࿈ͷஔ։ൃ:

ాதହو

৽ֶज़ྖҬڀݚʮӉ؍ଌݕग़ثͱྔࢠϏʔϜͷग़ձ͍ɻ৽ͨͳԠ༻ͷՍ͚ڮɻʯए

खϋʔυΣΞڀݚձɺ2019 3݄, େࡕେֶ

ॏ֩ਫ਼ີ࣭ྔੳ͚ͨ α-ToFݕग़ثͷ։ൃͱੑධՁ:

ఉོڿ

ॏݩૉڀݚͷ৽ల։ɺ2018 7݄ 31ɺभେֶ

MRTOF-MS༻ α-ToFݕग़ثͷੑධՁ:

ఉོڿɺాಓ࣏ɺP. Schuryɺҏ౻༝ଠɺՃ࣏େ࠸ɺM. Rosenbuschɺຊ࢘ɺӋ

ޫɺଜେɺੴᖒྙɺాߒհɺٶӉɺH. Wollnik

ຊ์ࣹԽֶձձɹୈ 62ճ์ࣹԽֶ౼ձ, 2018 9݄ 18ɺژେֶ

ॏ֩ਫ਼ີ࣭ྔੳ͚ͨ α-ToFݕग़ثͷ։ൃ:

ఉོڿ

2019 3݄ 5ɺ֩σʔλͱॏݩૉ߹Λத৺ͱ͢ΔӉ֩ཧڀݚձɺւಓେֶ

ॏ֩߹࣮ݧͷͨΊͷ Siݕग़ث boxͷ։ൃ:

ఉོڿɺՃ࣏େ࠸ɺຊ࢘ and nSHE collaboration.

2019 3݄ 17ɺຊཧֶձɹୈ 74ճ࣍େձɺभେֶ

α-ToFݕग़ثͷ։ൃͱ 207Raͷ࣭ྔ-่յಛੑଌఆ:

ఉོڿ

2019 3݄ 18ɺୈ 10ճɹఀࢭɾRIϏʔϜΛ༻͍ͨ֩ޫڀݚձɺभେֶ

RIϏʔϜΛ༻͍ͨ 90Zrͷཅࢠɾॏཅࢠ༠ىԠଌఆ:

ೖ෦߂ଠɺࣉߴɺଞ ImPACT17-02-01ίϥϘϨʔγϣϯ

ຊཧֶձୈ 74ճ࣍େձɺ2019 3݄ 15ɺभେֶ

PANDORAݕग़ثͱ PSD๏Λ༻͍ͨதੑࣝࢠผ:

༑࠸ɺ౦ਓɺࡔॏਔɺएڱஐ࢚ɺழݩେथɺּݪ൲ಸɺฏҪ༐ຏ
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ຊཧֶձୈ 74ճ࣍େձɺ2019 3݄ 15ɺभେֶ

ඈؒ࣌ߦଌఆ๏Λ༻͍ͨ (d, n)ԠଌఆʹΑΔதੑࢠੜߏػͷڀݚ I –ղੳख๏–:

౦ਓɺࡔॏਔɺ༑࠸ɺएڱஐ࢚ɺழݩେथɺּݪ൲ಸɺฏҪ༐ຏ

ຊཧֶձୈ 74ճ࣍େձɺ2019 3݄ 15ɺभେֶ

ඈؒ࣌ߦଌఆ๏Λ༻͍ͨ (d, n)ԠଌఆʹΑΔதੑࢠੜߏػͷڀݚ II –ԠϞσϧͱ

ͷൺֱ–:

൲ಸɺฏҪ༐ຏݪେथɺּݩɺழ࢚ஐڱɺ౦ਓɺए࠸ॏਔɺ༑ࡔ

ຊཧֶձୈ 74ճ࣍େձɺ2019 3݄ 15ɺभେֶ

PANDORA ͍ͨ༺Λثग़ݕ 11Li ʹ͓͚ΔΨϞϑɾςϥʔભҠͷڀݚ:

ฏҐ༐ຏɺएڱஐ࢚ɺଞ SAMURAI30ίϥϘϨʔγϣϯ

ୈ 124ճ ຊཧֶձभࢧ෦ྫձɺ2018 12݄ 8ɺେେֶ

ܗหผʹΑΔཻࣝࢠผͱॏཅࢠղԠʹΑΔதੑࢠੜͷڀݚ:

൲ಸɺฏҐݪେथɺּݩɺழ࣏लฌɺີຊ৾౻ޙయɺٱɺେ࢚ஐڱॏਔɺएࡔ

༐ຏɺᖛ༑࠸ɺ౦ਓ

ୈ 124ճ ຊཧֶձभࢧ෦ྫձɺ2018 12݄ 8ɺେେֶ

ϔϦϜ 3ղԠ (3He, n)ͷ֩ࢠݪґଘੑͷڀݚ:

େथɺฏҐ༐ຏݩɺழࢤ૱ޱࡔɺ࢚ஐڱ൲ಸɺएݪּ

ୈ 124ճ ຊཧֶձभࢧ෦ྫձɺ2018 12݄ 8ɺେେֶ

ཅࢠϊοΫΞτ (p, 2p)ԠΛ༻͍ͨ֩ࢠݪͷޫֶతڀݚ:

ີຊ࣏৾ɺएڱஐ࢚ɺࢤ૱ޱࡔɺؔޱਔࢠɺલాॏɺେٱయɺޙ౻लฌ

ୈ 124ճ ຊཧֶձभࢧ෦ྫձɺ2018 12݄ 8ɺେେֶ

֎෦ۚࢿ

〈〈จ෦লՊֶڀݚඅิॿۚ 〉〉
จ෦লՊֶڀݚඅิॿۚɺ৽ֶज़ྖҬڀݚ

ΤΩκνοΫ֩ࢠଟମܥͰඥղ࣭͘ͷ֊ߏ

࢚ஐڱ୲ऀɿएڀݚ දऀڀݚ) ౦ۀژେֶେֶӃཧֶڀݚՊ தଜོ࢘)
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จ෦লՊֶڀݚඅิॿۚɺج൫ڀݚ (A)

ཅࢠɾϔϦϜ̏ࢄཚʹΑΔࡾମྗՙిεϐϯ T = 3/2߲ͷܾఆ

࢚ஐڱ୲ऀɿएڀݚ දऀڀݚ) ౦େֶେֶӃཧֶڀݚՊ (ࢠਔޱؔ

จ෦লՊֶڀݚඅิॿۚɺج൫ڀݚ (C)

ࣨԹภۃཅࢠΛ༻͍ͨ৽͍͠ෆ҆ఆ֩ޫ๏ͷ։ൃ

ࢤ૱ޱࡔදऀɿڀݚ

จ෦Պֶলڀݚඅิॿۚɺ׆ڀݚಈελʔτࢧԉ

ൃதੑࢠඈؒ࣌ߦଌఆ๏ʹΑΔೋॏຐ๏֩ 78Niͷڀݚ

:දऀڀݚ ଠ৻ڷ

ֶ෦̐ੜଔڀݚۀ

ాᣈࢠɿʢࢦಋڭһɺࣉߴʣɿCsI(Tl)γϯνϨʔλͱ SiPMΛ༻͍ͨཅݕࢠग़ث

ͷ։ൃ

ଌఆγεςϜͷ։ؔىΔྭ͚͓ʹثʣɿλϯσϜՃߴࣉһɺڭಋࢦɿʢࢤอେٱ

ൃ

͍ͨ༺ଌఆ๏Λؒ࣌ߦʣɿඈ࢚ஐڱһɺएڭಋࢦॏਔɿʢࡔ (d, n)ԠʹΑΔதੑࢠ

ੜߏػͷڀݚ

౻ՆथɿʢࢦಋڭһɺాߒհʣɿLi+VԠʹ͓͚Δ༥߹োนͷܾఆ

༑࠸ɿʢࢦಋڭһɺएڱஐ࢚ʣɿPANDORA หผ๏ܗͱثग़ݕ (PSD ๏)Λ༻

͍ͨதੑࣝࢠผͷڀݚ

౦ ਓɿʢࢦಋڭһɺएڱஐ࢚ʣɿඈؒ࣌ߦଌఆ๏Λ༻͍ͨ (d, n)ԠʹΑΔதੑࢠ

ੜߏػͷڀݚ

ฏܒوɿʢࢦಋڭһɺాߒհʣɿ6Li+51Vܥͷޫֶϙςϯγϟϧͷ࣮ݧతܾఆ
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ଜ্ҮేɿʢࢦಋڭһɺాߒհʣɿॏݩૉࣝผͷͨΊͷσʔλղੳख๏ͷ։ൃ

म࢜จ

ೖ෦߂ଠɿʢࢦಋڭһɺࣉߴʣɿRIϏʔϜΛ༻͍ͨ 93Zrͷཅࢠ༠ىԠଌఆ

େٱయɿʢࢦಋڭһɺएڱஐ࢚ʣɿதॏ֩ʹ͓͚Δޫֶతखஈͱͯ͠ͷภۃཅࢠʹ

ΑΔϊοΫΞτԠͷڀݚ

͍ͨ༺Λࢠཅۃʣɿภ࢚ஐڱһɺएڭಋࢦलฌɿʢ౻ޙ ("p, 2p)ԠଌఆʹΑΔ 40Caਂ

෦Ұཻࢠঢ়ଶͷڀݚ

ᜊ౻ھɿʢࢦಋڭһɺాߒհʣɿॏݩૉࣝผͷͨΊͷϒϥοΫΧʔϒݕग़ثͷ։ൃ

ग़༻MCP-ToFݕհʣɿॏΠΦϯߒһɺాڭಋࢦɿʢޔܚ౦ࡔ -ͷ։ൃͱToFثग़ݕ

ERDA๏ʹΑΔੑධՁ

ਅ෦݈ଠɿʢࢦಋڭһɺాߒհʣɿ6,7Li+51V ४ੑࢄཚଌఆʹΑΔޫֶϙςϯγϟ

ϧͷڀݚ

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

ڀݚ

ֶ֎Ͱͷֶձ׆ಈ

एڱஐ࢚ɿ େࡕେֶ֩ཧڀݚηϯλʔܭڀݚըݕ౼ઐҕһձҕһ

ɿࢤ૱ޱࡔ RIBF Users Executive Committeeҕһ

ຊͷ֩ཧͷকདྷϨϙʔτฤूҕһ

ͦͷଞͷ׆ಈͱՌ

ຊ์ࣹԽֶձձ ୈ 62ճ์ࣹԽֶ౼ձʹ͓͚Δൃද”MRTOF-MS༻ α-ToFݕ

ग़ثͷੑධՁ”ʹରͯ͠ɺएख༏लޱ಄ൃදΛड (ఉོڿ)

ຊཧֶձୈ 74ճ࣍େձ࣮ߦҕһ (एڱஐ࢚ɾࣉߴ)
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ձʮୈڀݚ 10ճఀࢭɾRIϏʔϜΛ༻͍ͨ֩ޫڀݚձʯੈਓɺ2019 3݄

18-19 (ࢤ૱ޱࡔ)

ͷ৽ల։ʯੈਓɺ2018ڀݚૉݩձʮॏڀݚ 7݄ 30-31 (ࢤ૱ޱࡔ)

ग़લٛߨʮ৽ݩૉʮχϗχϜʯͷൃݟʯߴ໊ۄֶߍɺ2018 10݄ (ࢤ૱ޱࡔ)

ମݧೖֶɾ࣮ݧʮ࣭Λಁա͢Δཻࢠઢʯ2019 3݄ 26 (ɾాதਉߴࣉ)

ମݧೖֶɾ࣮ݧʮͷճΓͷ์ࣹମݧʯ2019 3݄ 26 (ଠ৻ڷ༟ɾ܇ా౻)

71


