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XઢϚΠΫϩΧϩϦϝʔλ͸ɺೖࣹͨ͠ޫࢠ 1ͭ 1ͭͷΤωϧΪʔΛૉࢠͷԹ౓্ঢʹΑΓଌ
ఆ͢ΔΤωϧΪʔ෼ޫثͰ͋Δɻ೤ࡶԻͷ௿͍ۃ௿ԹԼ (0.1 Kఔ౓)Ͱಈͤ͞࡞Δ͜ͱͰ͍ߴ
ΤωϧΪʔ෼ղೳΛୡ੒Ͱ͖ɺͳ͔Ͱ΋TES (Transition Edge Sensor)ܕϚΠΫϩΧϩϦϝʔ
λ͸ɺ௒఻ಋ-ৗ఻ಋసҠ୺ͷܹٸͳ఍߅มԽΛར༻͢Δ͜ͱͰ਺ eVఔ౓ͷ͍ߴΤωϧΪʔ෼
ղೳΛތΔɻ
ೳΛ༗͢Δੑ૾ࡱ୅ͷXઢఱจӴ੕Ͱඞཁͱ͞ΕΔੈ࣍ hydraܕͷTESϚΠΫϩΧϩϦϝʔ
λ͸ɺޫࢠͷೖࣹҐஔʹରͯ͠ײ౓Λ͓ͯͬ࣋ΓɺޫࢠͷೖࣹҐஔ͸TESͷ৴߸೾ܗʹΑͬͯ
ܾఆ͢Δ͜ͱ͕Ͱ͖ΔɻೖࣹҐஔΛਫ਼ີʹܾఆ͢Δʹ͸ɺ৴߸೾͕ܗΧϩϦϝʔλͷߏ଄ʹͲ
ͷΑ͏ʹґଘ͢Δ͔ཧղ͢Δඞཁ͕͋Δɻ·ͨɺզʑ͕։ൃΛߦͳ͍ͬͯΔଠཅΞΫγΦϯͷ
୳ࠪʹಛԽͨ͠ TESܕϚΠΫϩΧϩϦϝʔλ͸ɺଠཅΞΫγΦϯͷม׵෺࣭Ͱ͋Δ 57FeΛٵ
ऩମͱͯ͠༻͍Δඞཁ͕͋Δɻ57Fe͸ੑ࣓ڧମͰ͋ΓɺTES͸࣓৔ͷӨڹʹΑͬͯΤωϧΪʔ
෼ղೳ͕ྼԽ͢Δ͜ͱ͕Θ͔͍ͬͯΔɻ͕࣓ͨͬͯ͠৔ʹΑΔΤωϧΪʔ෼ղೳͷྼԽΛ཈͑
ΔͨΊʹɺٵऩମͱTESΛԣஔ͖ʹͯ͠ɺAuͷ೤ύεͰ͙ܨ৽͍͠ߏ଄͕։ൃ͞Εͨɻ୯Ұ
ૉࢠͰͷಈݧࢼ࡞·Ͱ͸͍ͯྃ͠׬Δ͕ɺAuͷ೤ύεͷ࠷దͳߏ଄͸໌Β͔Ͱ͸ͳ͍ɻ
Auͷ೤ύεߏ଄ͷ࠷దԽʹ͸ɺి೤γϛϡϨʔγϣϯʹΑͬͯɺ೤ೖྗ࣌ͷTESͷ৴߸೾
ґଘ͘ڧʹ͸ɺి೤ϑΟʔυόοΫܗΔඞཁ͕͋ΔɻTESͷ೤ೖྗʹର͢Δ৴߸೾͢ݱ࠶Λܗ
͢Δɻ͕ͨͬͯ͠৴߸೾ܗͷݱ࠶ʹ͸ɺTESͷి೤ϑΟʔυόοΫΛؚΊͨγϛϡϨʔγϣϯ
ମܥͷߏங͕ඞཁͱͳΔɻຊम࢜࿦จͰ͸ɺզʑͷ੡ͨ͠࡞TESܕϚΠΫϩΧϩϦϝʔλͷ೤
ೖྗ࣌ͷ೾ܗΛγϛϡϨʔγϣϯ্Ͱ͢ݱ࠶Δ͜ͱΛ໨ͨ͠ࢦɻγϛϡϨʔγϣϯʹϑΟʔυ
όοΫྔΛܾఆ͢ΔύϥϝʔλͰ͋ΔɺԹ౓ײ౓αɺిྲྀײ౓ βɺ೤༰ྔCΛTESͷෳૉΠϯ
ϐʔμϯεଌఆ͔ΒٻΊΔɻ·ͨɺIVଌఆ͔ΒTESͱ೤ཋؒͷ೤఻ಋ౓GͱɺTESͷ఍߅ͷ
Թ౓ґଘੑΛٻΊͯɺγϛϡϨʔγϣϯʹ૊ΈࠐΜͩɻຊڀݚͰ͸ɺզʑ͕੡ͨ͠࡞TESܕϚ
ΠΫϩΧϩϦϝʔλʹରͯ͠ෳૉΠϯϐʔμϯεΛଌఆ͠ɺٵऩମް 5µmͷૉࢠͷԹ౓ײ౓
αIɺిྲྀײ౓ βIɺ೤༰ྔCͷTESͷಈྖ࡞Ҭʹର͢ΔґଘੑΛ֬ೝͨ͠ɻͦͷ݁ՌɺAuٵऩ
ମͱ TESͷ೤༰ྔ͕૝ఆ͍ͯ͠Δ஋ఔ౓Ͱ͋Δ͜ͱ͕൑໌ͨ͠ɻTESܕϚΠΫϩΧϩϦϝʔ
λͷ৴߸Ԡ౴ΛཧղΛ໨ͯ͠ࢦɺి೤γϛϡϨʔγϣϯΛͨͬߦɻ·ͣ͸γϛϡϨʔγϣϯ؀
஋ͷԹ౓߅ΊͨTESͷ఍ٻʹతݧΔͨΊʹɺ࣮͢ݱ࠶ɺి೤ϑΟʔυόοΫΛ͍ߦஙΛߏͷڥ
ґଘੑΛγϛϡϨʔγϣϯ্ʹ૊ΈࠐΈɺ৴߸೾ܗͷݱ࠶ΛࢼΈͨɻͦͷ݁Ռɺٵऩମͷ೤༰
ྔΛ૝ఆ஋ͷ 1.8ഒఔ౓ʹ͢Δ͜ͱͰɺଌఆͨ͠೾ܗΛݱ࠶Ͱ͖Δ͜ͱ͕Θ͔ͬͨɻ·ͨɺෳ
ૉΠϯϐʔμϯεଌఆͷ݁Ռ͔Βɺ৴߸ͷཱͪԼ͕Γ࣌ఆ਺ʹର͢Δిྲྀґଘੑ βIͷޮՌΛݟ
ੵ΋ͬͨͱ͜Ζɺٵऩମ͸૝ఆ஋ఔ౓Ͱઆ໌Ͱ͖Δ͜ͱ͕Θ͔ͬͨɻ
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