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� ࡢ࣮࣑ࣥ࢜ࣗ g-2/EDM ⢭ᐦ ᐃᐇ㦂⏝͆࡟SliT͇࡜࿧ࡪ

ㄞࡳฟࡋ ASICࡢ㛤Ⓨࢆ㐍ࠋࡓࡁ࡚ࡵ㛤Ⓨึᮇẁ㝵࡛ࡣ ASIC 
ࢆ㐺໬᭱ࡢᅇ㊰ࢢࣟࢼ࢔ ,࡚ࡋヨసࢆࡳࡢᅇ㊰㒊ࢢࣟࢼ࢔ࡢ

2016 ,ࡀࡓࡁ࡚ࡗ⾜ ᖺࣝࢱࢪࢹ࣭ࢢࣟࢼ࢔࡚ࡵึ ,࡟ΰ㍕ࡢ

ᐇᶵ௙ᵝ ASIC͆SliT128A͇ࢆヨసࠋࡓࡋᛶ⬟ホ౯ヨ㦂ࢆ⾜

ᅗࠋࡓࡋㄆ☜ࢆ࡜ࡇࡿ࠸࡚ࡗᣢࢆ⬟ᛶ࠸㏆࡟⬟せồᛶ ,࠸ 5 
⤖ホ౯ࡢ ᐃ(S-curve scan) ࢬ࢖ࣀࡓ࠸⏝ࢆࢫࣝࣃࢺࢫࢸ࡟

ᯝࠋࡍ♧ࢆ��

��

��
ᅗ 5㻌 S-curve 䛻䜘䜛䝜䜲䝈 ᐃホ౯(ᕥ) 䛸 128 ch䛾䝜䜲䝈ศᕸ(ྑ)䚹��

1 MIP 䛾ಙྕ䛿 3.84 fC (Si ཌ 320 μm) 䛸᝿ᐃ䛥䜜䜛䚹��

��

� ࣮ࢧࣥࢭࣉࢵࣜࢺࢫࣥࢥࣜࢩࡢ⏝ᐇᶵ࡟࡛ࡍࡣࢀࢃࢀࢃ

(single sided p-on-n, ὾ᯇࢫࢡࢽࢺ࣍ᰴᘧ఍♫〇) ࡢ〇㐀ࢆጞ

࡜࣮ࢧࣥࢭࣉࢵࣜࢺࢫࣥࢥࣜࢩᐇᶵ ,࡛ࡇࡑࠋࡿ࠸࡚ࡵ

SliT128A ࡋ࡟࡜ࡇࡿࡍ〇సࢆ࣮ࣝࣗࢪฟჾ᳨ࣔࡓࡋ⥆᥋ࢆ

4ࠋࡓ ᯛࡢ SliT128A タィ࣭〇ࢆᇶᯈࡋฟࡳㄞࡿࡁᦚ㍕࡛ࢆ

స1 ,ࡋ ᯛ࡜࣮ࢧࣥࢭࣉࢵࣜࢺࢫࣥࢥࣜࢩࡢ 2 ᯛࡢㄞࡳฟࡋ

ᇶᯈ(8 ASIC) ࢆ᥋⥆ࡢ࣮ࢧࣥࢭ ,࡛࡜ࡇࡿࡍ඲ࣉࢵࣜࢺࢫ

(1024 ᮏ) ࡢಙྕࢆㄞࡳฟࠋࡍSliT128A  ,ࡲࡲࡢࣉࢵࢳ࢔࣋ࡣ
ㄞࡳฟࡋᇶᯈ࡟᥋╔࡛ࢢࣥ࢕ࢹ࣮ࣥ࣎ࣖ࢖࣡ ,ࡋ᥋⥆ࠋࡿࡍ

ᰴᘧ఍ࡣ㛫ࡢᇶᯈࡋฟࡳㄞ࡜࣮ࢧࣥࢭࣉࢵࣜࢺࢫࣥࢥࣜࢩ

࣮ࣥ࣎ࣖ࢖࣡ ,࡚ࡋ௓ࢆࢱࣉࢲ࢔ࢳࢵࣆࡢ〇♫ࣛࢡࢪࣇ♫

࣮࢜ࡢ஑ᕞ኱Ꮫࡣసᴗ࡚❧ࡳ⤌ࡢᐇ㝿ࠋࡿࡍ⥆᥋࡛ࢢࣥ࢕ࢹ

ྎ 1ࠋࡓࡗ⾜࡚ࡋ⏝౑ࢆ (Kulicke&sofa 3700plus)࣮ࢲࣥ࣎ࢺ

ィࡣ࡟〇సࡢ࣮ࣝࣗࢪฟჾ᳨ࣔࡢ 3,600ᮏ௨ୖࣥ࢕ࢹࣥ࣎ࡢ

࢕ࢹࣥ࣎ ,࡚࠸⏝ࢆ࡝࡞⬟ㄆ㆑ᶵ࣮ࣥࢱࣃ ,ࡀࡿ࠶ࡀᡤ⟠ࢢ

࡜ࡇࡿࡍ໬ື⮬ࢆ⛬ᕤࢢࣥ ,࡛ సᴗ᫬㛫ࢆ኱ᖜࠋࡓࡋ⦰▷࡟

ᐇᶵ᳨ࡢฟჾࣔࡣ࡚ࡅྥ࡟࡚❧ࡳ⤌ࡢ࣮ࣝࣗࢪ᥋╔࣭ࣥ࣎

ࡿ࠶ᚲせࡿࡍᨵၿ࡟ࡽࡉࢆࡾࡲ␃Ṍࡢ⛬ᕤྛ࡝࡞ࢢࣥ࢕ࢹ

1 ,ࡀ ࡿࡍ〇సࢆ (sensor + 8 ASICs 1)࣮ࣝࣗࢪฟჾ᳨ࣔࡢྎ

ࡢ J-PARC ,ࡣ࣮ࣝࣗࢪฟჾ᳨ࣔࡓࡋ〇సࠋࡓࡁ࡛ࡀ࡜ࡇ

MuSEUM ᐇ㦂(ࡢ࣒࢘ࢽ࣮࣑࢜ࣗ㉸ᚤ⣽ᵓ㐀 ᐃᐇ㦂) ࡟

ᡂຌ࡟࡜ࡇࡿࡍᚓྲྀࢆࢱ࣮ࢹ⌮≀ ,࡚ࡋ⏝౑࡟ᐇ㝿 ,࡚࠸࠾

ᅗࠋࡿ࠸࡚ࡋ 6 ࢫࢸ࣒࣮ࣅ࡜࣮ࣝࣗࢪฟჾ᳨ࣔࡓࡋ〇స࡟

��ࠋࡍ♧ࢆᵝᏊࡢࢺ

��

��
ᅗ 6㻌 ⤌䜏❧䛶䛯᳨ฟჾ䝰䝆䝳䞊䝹䠄ୖ䠅䛸 ASIC ࿘䜚䛾ᣑ኱ᅗ䠄ᕥୗ)䠈

2017ᖺ 6 ᭶䛾MuSEUM ᐇ㦂䛾䝡䞊䝮䝔䝇䝖䛾㞟ྜ෗┿䠄ྑୗ䠅䚹��

��
������� � � �� µ�$�6�,�&���b0��8 ��
� ᐇᶵ௙ᵝࡢヨస ASIC ͆SliT128A  ͇ ᛶ࠸㏆࡟せồ௙ᵝࡣ

⬟࡛ືసࡋ, ᐇ㝿ࡢ≀⌮ᐇ㦂࡛౑⏝࡛ࡀ࡜ࡇࡿࡁศࡀࡓࡗ࠿, 
ࡢ࣮࣑ࣥ࢜ࣗ g-2 ࡜ EDM ࡣ࡟ࡵࡓࡢ⢭ᐦ ᐃࡢ time-walk 
ࡢࡑࠋࡿࢀࡲᮃࡀ࡜ࡇࡿࡍᨵၿ ,࡚ࡋ㛵࡟᫬㛫ࡾࡀୖࡕ❧࡜

ࡢᅇ㊰ࡢᚑ᮶ ,ࡵࡓ CR-RC ࡟ᚋẁࡢἼᙧᩚᙧᅇ㊰ࡢࢫ࣮࣋

ᚤศᅇ㊰ࢆ㓄⨨࡚ࡋ, time-walk ࡾࡀୖࡕ❧ࠋࡓࡗᅗࢆᨵၿࡢ

᫬㛫ࡢࣇ࢜ࢻ࣮ࣞࢺ࡜ࢬ࢖ࣀࡣ㛵ಀࡢࢬ࢖ࣀ ,ࡀࡿ࠶࡟せồ

ࡼࡿ࡞࡟᫬㛫ࡾࡀୖࡕ❧ࡢns ௨ୗ 50 ,ࡘࡘࡋࡓ‶ࡰ࡯ࢆ್

ࡢࡳࡢᅇ㊰ࢢࣟࢼ࢔ࠋࡓࡋ㐺໬᭱ࢆࢱ࣮࣓ࣛࣃᅇ㊰࡟࠺ TEG 
(Test Element Group) ࣉࢵࢳ(64 ch) ࢆヨసࡋ, ⌧ᅾ, ᛶ⬟ホ

౯ࢆ㐍ࠋࡿ࠸࡚ࡵ��

��
�������� �Ò�‹�b�Ž�ƒ ��
� ⌧ᅾ, ᛶ⬟ホ౯୰ࡢ TEG ࢡࢵࣂࢻ࣮࢕ࣇࢆᯝ⤖ࡢࣉࢵࢳ

ᐇᶵ ,࡚ࡋ ASICࢆ 2018ᖺᗘ୰࡟〇సࡿࡍணᐃ࡛ࠋࡿ࠶ASIC 
࡚ࡵ㐍ࡶ㛤Ⓨࡓࡅྥ࡟〇సࡢᐇᶵ᳨ฟჾ ,࡚ࡋ⾜୪࡜㛤Ⓨࡢ

ᅗࡣฟჾ᳨࡛ࡢᐇᶵࠋࡿ࠸ ࣮࣋ฟჾᒙ㸦᳨࡟࠺ࡼࡍ♧࡟ 4

ࣥ㸧ࢆᨺᑕ≧࡟ 40 ᯛ୪ࡣ࡟࣮ࣥ࣋ྛ ,࡭ 16 ᯛࡀ࣮ࢧࣥࢭࡢ

㍕ࠋ᳨ࡿ ฟჾࣔ᭱ࡢ࣮ࣝࣗࢪᑠ༢఩ࡣ࡚ࡋ࡜ 4ᯛ࣮ࢧࣥࢭࡢ

͆ࡿ㍕ࡀ ࣮࣮ࣥ࣋ࢱ࣮࢛ࢡ  ͇ 2019ࠋࡿ࠶࡛ ᖺᗘ୰࣮࢛ࢡࡢ

 ,ᇶᯈࣝࣈࢩ࢟ࣞࣇ,ᵓ㐀タィ ,࡚ࡋᣦ┠ࢆヨసࡢ࣮࣮ࣥ࣋ࢱ
෭༷ᶵᵓ, ࡝࡞ᐇᶵ࡟࣮ࣥ࣋ᚲせ࡞ᵓᡂせ⣲ࡢ㛤Ⓨࢆ⢭ຊ

ⓗ࡟㐍ࠋࡿ࠸࡚ࡵ��

��
������� � 1 p3 ¡��
� J-PARC muon g-2/EDM ᐇ㦂⏝᳨ࣉࢵࣜࢺࢫࣥࢥࣜࢩฟჾ

ࡋฟࡳㄞࡢ ASIC͆SliT͇ ࡢ㛤Ⓨࡣ, ㄞࡳฟࡋ ASIC タィࡢ

ࡢᩘ「 ,࡛ࡲࡿ⮳࡟〇సࡢᇶᯈࡋฟࡳㄞ ,ࡽ࠿ Open-It ࣉࡢ

ࢢ࣒ࢸࢫࢩࢫࢡࢽࣟࢺࢡ࢚ࣞKEK ,࡚ࡋ࡜ [11-9]ࢺࢡ࢙ࢪࣟ

῝࡟࡜ࡇࡿ࠸࡚࠸㡬ࢆ༠ຊ࡜ᨭ᥼࡞඲㠃ⓗࡢࠎ᪉ࡢࣉ࣮ࣝ

!"
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