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1�  ࡟ࡵࡌࡣ

� Belle II ᐇ㦂ࡿࡅ࠾࡟ᔂቯⅬ᳨ฟჾࡣ㸪ᅗ 1 ࠺ࡼࡍ♧࡟

࡟࠺ࡼ࠺ᅖࢆࣉ࢖ࣃ࣒࣮ࣅ࡟ 2 ᒙࡿ࡞ࡽ࠿ PiXel Detector 
(PXD) ࡜㸪ࡽ࠿ࢀࡇ⤂௓4ࡿࡍᒙࡢSilicon Vertex Detector 
(SVD) ࡢ 2 ✀㢮ィ 6 ᒙࠋ[1]ࡿ࡞ࡽ࠿Belle II SVD ࡣ Belle
ᐇ㦂ࡿࡅ࠾࡟ SVD 㸪᳨ࡾ࠶࡛ࢻ࣮ࣞࢢࣉࢵ࢔ࡢ ฟჾࡢ኱ᆺ

໬㸪᪂࡟ࡓᑟධࢺࣥࣛࢫࡓࢀࡉᵓ㐀ࢺࣉࢭࣥࢥ࣑࢞ࣜ࢜ࡸ

ಙྕㄞࡢ኱㔞ࠋࡿ࠸࡚ࢀࡽࢀධࡾྲྀࡀᵓ㐀࠸ࡋ᪂ࡓࡗ࠸࡜

㸪࡝࡞⥺⤖ࡢࡑࡸᨵⰋࡢᇶᯈࣝࣈࢩ࢟ࣞࣇࡢࡵࡓࡢࡋฟࡳ

ከᩘࡢゎỴࡁ࡭ࡍㄢ㢟ࢆ஌ࡾ㉺࠼㸪2016 ᖺ 4 ᭶ྛࡽ࠿ᒙࡀ

᳨ฟჾࡢ㔞⏘యไ࡟ධ࡛ࡇࡇ࡛ࡢࡓࡗሗ࿌ࠋࡿࡍ࡜࡜ࡇࡿࡍ 

 

2� Belle II ࡢᔂቯⅬ᳨ฟჾ 

� ᔂቯⅬ᳨ฟჾ࣒࣮ࣅࡣ⾪✺Ⅼ୍ࡽ࠿␒㏆࠸఩⨨࡟㓄⨨ࡉ

Belle IIࠋࡿ࠶࡛ࡢࡶࡿࡍᐃ ࢆᔂቯⅬࡢ㸪⢏Ꮚࡾ࠾࡚ࢀ
ᐇ㦂࡛ࡶ㔜せܲܥࡿ࡞࡜ᑐ⛠ᛶࡢࢀ◚ࡢ ᐃࡣ࡚࠸࠾࡟㸪ܤ଴࡜

ᙺ࠺ᢸࡢᔂቯⅬ᳨ฟჾࡾ࠶ᚲせ࡛ࡀᔂቯⅬ ᐃ࡞⢭ᐦࡢത଴ܤ

๭ࡣ኱ࠋ࠸ࡁBelle ᐇ㦂࡜ Belle II ᐇ㦂ࡿࡅ࠾࡟ ᐃࡢᇶᮏ

ⓗ࡞ཎ⌮ࠋࡿ࠶࡛ࡌྠࡣඛ࡟㏙࡟࠺ࡼࡓ࡭ᔂቯⅬ᳨ฟჾࡣ

࡚ࢀࡉ⨨㓄࡚ࡗࡓࢃ࡟ᒙࡢᩘ「࡟࠺ࡼ࠺ᅖࢆࣉ࢖ࣃ࣒࣮ࣅ

ྛࡣⲴ㟁⢏Ꮚࡓࢀࡉᡂ⏕࡚ࡗࡼ࡟࡝࡞ᔂቯࡢത଴ܤࡸ଴ܤ㸪ࡾ࠾

ᒙࡁ✺ࢆ࣮ࢧࣥࢭࣥࢥࣜࢩࡢᢤࡢࡁ࡜ࡢࡇ࡚ࡋࡑࠋࡿࡅ㏻

㐣఩⨨2ࡢḟඖ᝟ሗࡀ ᐃࡢࡇࠋࡿࢀࡉ㏻㐣఩⨨᝟ሗ࡜SVD
㣕㊧ࡢ⢏Ꮚ࡚࠸⏝ࢆ࣮ࣂ࢙ࣥࢳࢺࣇࣜࢻࡿࡍ⨨఩࡟እഃࡢ

㸪࡜ࡿࡼ࡟ࣥࣙࢩ࣮࣑ࣞࣗࢩࣟࣝ࢝ࢸࣥࣔࠋࡿࡍᐃ ࢆ

୘݌ ൌ ͵
�� ܿΤ ࣮࣓ࣛࣃࢺࢡࣃࣥ࢖࡚ࡋᑐ࡟⢏Ꮚࡢ㐠ື㔞ࡢ

ࡣ⬟ศゎࡢ࣮ࢱ 15μm ⛬ᗘ࡜ࡿ࡞࡟ぢ✚ࠋࡿ࠸࡚ࢀࡽࡶ 
� SVD࡟౑⏝᳨ࡿࢀࡉฟჾࡣDSSD (Double-Sided Silicon 
Detector)࡜࿧ࠋࡿ࠶࡛࣮ࢧࣥࢭࣥࢥࣜࢩࡿࢀࡤDSSD ᵓࡢ

㐀ࢆᅗ 2 ྛࡢ࣮ࢧࣥࢭࡾ㏻ࡢ๓ྡࡣ࣮ࢧࣥࢭࡢࡇࠋࡍ♧࡟

㠃࡟Belle II᳨ฟჾࡿࡅ࠾࡟ȭ᪉ྥ࡟nᆺ༙ᑟయࢵࣜࢺࢫࡢ

ࡿࡍ⾜┤࡜ࢀࡇ㸪ࣉ z ᪉ྥ࡟ἢ࡚ࡗ p ᆺ༙ᑟయࢵࣜࢺࢫࡢ

ࡢࡇ㸪ࡾ࠾࡚ࢀࡲ้ࢀࡒࢀࡑࡀࣉ 2 ᒙࡀ୰ኸࡢ n ᆺ༙ᑟయ

㸪ࡓࡲࠋࡿ࠸࡚ࡗ࡞࡜ᑟయ᳨ฟჾ༙ࡢᙧ࡛pin᥋ྜࡔࢇᣳࢆ

࡟ࡵࡓࡄ㜵ࢆ㟁Ẽⓗ᥋⥆≧ែࡢ㛫ࣉࢵࣜࢺࢫ n ᆺ༙ᑟయࡢ

ࡣ࡟㛫ࡢࣉࢵࣜࢺࢫ࡜ࣉࢵࣜࢺࢫ p ᆺ༙ᑟయࡀ㓄⨨࡚ࢀࡉ

ᅗࠋࡿ࠸ 3 ࡣᔂቯⅬ᳨ฟჾ࡟࠺ࡼࡍ♧࡟ 6 ᒙࡾ࡞ࡽ࠿㸪ྛ

ᅗ 3㸸SVD ෆ᭱ࠋ㠃ᅗ᩿ࡢ⨨㓄ࡢ࣮ࢧࣥࢭࡢࡁ࡜ࡓぢࡽ࠿ᶓࢆ

ᒙ(1,2)ࡀ PXD ࡀᒙ(3,4,5,6)ࡢእࡢࡑ㸪ࢆ SVD  ࠋࡿ࠸࡚ࡋ⾲ࢆ

ᅗ 1㸸Belle II ᳨ฟჾࡿࡅ࠾࡟ PXD ࡜ SVD ࡢෆᒙ᭱ࠋᵓ㐀ࡢ

㉥(࠸⃰)࠸㒊ศࡀPXD㸪㯤Ⰽ(࠸ⷧ)࠸㒊ศࡀSVDࠋࡿ࠸࡚ࡋ⾲ࢆ

PXD ࡜ SVD タ࡟࠺ࡼ࠺ᅖࢆࣉ࢖ࣃ࣒࣮ࣅࡧⅬཬ✺⾪࣒࣮ࣅࡀ

 ࠋࡿࢀࡉ⨨

ᅗ 2㸸DSSD  ࠋᵓ㐀ࡢ
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ᒙࢆࣉ࢖ࣃ࣒࣮ࣅࡀそ࡟࠺ࡼ࠺㓄⨨ࠋࡿ࠸࡚ࢀࡉPXD ࡑࡀ

ෆഃࡢࡕ࠺ࡢ 2 ᒙࢆᵓᡂࡋ㸪SVD እഃࡀ 4 ᒙࢆᵓᡂࠋࡿࡍ

SVD 㸪3ࡣ࡛  㸪ᑠᆺ㛗᪉ᙧ㸦small࣮ࢧࣥࢭࡢ≦ᙧࡢࡘ

rectangular㸧㸪኱ᆺ㛗᪉ᙧ㸦large rectangular㸧㸪ྎࡧࡼ࠾

ᙧ㸦trapezoidal㸧ࡀᒙᵓ㐀ࡢᙧ≧࡟ᛂ࡚ࡌ౑࠸ศ࡚ࢀࡽࡅ

㸪᭱ෆᒙ㸦PXDࡾ࠾ ࡚࠼ᩘࡽ࠿ 3 ᒙ┠㸧࡛ࡣᑠᆺ㛗᪉ᙧࢭ

ᒙ㸦4ࡢ㸪௚ࢀࡉ⏝౑ࡀ࣮ࢧࣥ ᒙ┠ ࡽ࠿ 6 ᒙ┠㸧࡛ࣞࣂࡣ

ࣝ㒊࡟኱ᆺ㛗᪉ᙧࡀ࣮ࢧࣥࢭ㸪ࢻ࣮࢛࣡ࣇ㒊ྎ࡟ᙧ࣮ࢧࣥࢭ

〇㸪♫ࢫࢡࢽࢺ὾ᯇ࣍ࡣ࣮ࢧࣥࢭ㛗᪉ᙧࠋࡿ࠸࡚ࢀࡉ⏝౑ࡀ

๓᪉㒊⏝ࡣ࣮ࢧࣥࢭ Micron ♫〇࡛ࡢ࣮ࢧࣥࢭྛࠋࡿ࠶௙

ᵝࢆ⾲ 1 3ࠋࡍ♧࡟ ᒙ┠ࡣ⾪✺Ⅼࡢࡽ࠿㊥㞳ࡀ㏆ࡵࡓ࠸㸪

 ࠋࡿ࠸࡚ࡗ࡞ࡃ⊂ࡀࢳࢵࣆࡢ㛫ࣉࢵࣜࢺࢫ

 

 

��   ᔂቯⅬ᳨ฟჾࣥࢥࣜࢩ

��1�  タィࡢᔂቯⅬ᳨ฟჾࣥࢥࣜࢩ
� Belle ᐇ㦂ࡿࡅ࠾࡟ᔂቯⅬ᳨ฟჾ࡛ࡣ PXD 㸪ࡎࢀࢃ౑ࡣ

strip ᆺࡢ SVD SVDࠋࡓࢀࡽ࠸⏝ࡀ ࡼ࡟ࢻ࣮ࣞࢢࣉࢵ࢔ࡣ

㸪ึࢀࡉኚ᭦ࡀ≦ᙧࡾ ᮇᆺࡣ SVD1 [2]㸪ᚋᮇᆺࡣ SVD2 [3]

SVD1ࠋࡓࢀࡤ࿧࡜ ࡣ࡛ 3 ᒙᵓ㐀ࡾ࠾࡚࠸⏝ࢆ⾪✺Ⅼࡽ࠿

እᒙ࡛60.5mm㸪᳨᭱ࡣᚄ༙ࡢ ฟჾࡢ㛗᭱ࡣࡉ኱࡛365mm㸪

᭷ຠ᳨ฟゅࡣ 23°< ǉ < 139°࡛ࠋࡓࡗ࠶SVD2 ࡣ 4 ᒙᵓ㐀࡛

⾪✺Ⅼ༙ࡢࡽ࠿ᚄࡶ 88.0mm㸦᭱እᒙ㸧㸪᭱㛗 662mm ࡜

SVD1 ⾪ࡣෆᒙ᭱ࡁ࡜ࡢࡇࠋࡿ࠸࡚ࡋ኱ᆺ໬ࡾᅇ୍࡭ẚ࡟

✺Ⅼ࡟㏆࡙᭱ࡁእᒙࡾࡼࡀእഃࡾࡼ࡟࡜ࡇࡓࡗ࡞࡟㸪SVD2

ࠋࡓࡋୖྥ࡝࡯20㸣ࡀ⬟఩⨨ศゎࡢᔂቯⅬ࡚࡭ẚ࡟SVD1ࡣ

ࡀ᭷ຠ᳨ฟゅࡓࡲ 17°< ǉ < 150°࡛ࡲᣑᙇ࠿࡯ࡓࢀࡉ㸪ㄞࡳ

ฟࡋ㞟✚ᅇ㊰ࡢᨺᑕ⥺⪏ᛶࡢᙉ໬ࠋࡓࢀࢃ⾜ࡶ࡚࠸ࡘ࡟ 

 

Belle II SVD ࡋ㓄ิࡃ㛗ࢆ࣮ࢧࣥࢭ㸪ࡣᒙࡢࢀࡒࢀࡑࡢ

࣮ࢲࣛࠕࡓ 㸪ࣛࡾ࠾࡚ࢀࡉᵓᡂࡽ࠿ᵓ㐀ᑐࡿࢀࡤ࿧ࠖ࡜ ࣮ࢲ

ᅗࡣ 4 ࡢෆഃࡣ࣮ࢲࣛࠋࡿ࠸࡚ࢀࡉ⨨㓄࡟෇⟄ᙧ࡟࠺ࡼࡢ

ᒙࡽ࠿ 7㸪10㸪12㸪16 ᮏ㓄⨨ࡓࡲࠋࡿ࠸࡚ࢀࡉ㸪᭷ຠ᳨ฟ

ゅࡣ 17°< ǉ < 150°࡜ Belle ᐇ㦂᫬ྠ࡜ᵝࡀࡔࡲࡲࡢ㸪SVD

㸪࠸క࡟࡜ࡇࡓࡗ࡞ࡃࡁ኱ࡀෆᚄࡢ࣮ࣂ࢙ࣥࢳࢺࣇࣜࢻࡣ

⾪✺Ⅼࡢࡽ࠿㊥㞳᭱ࡀእᒙ࡛ 135mm ࡜ Belle ᐇ㦂᫬࡟ẚ

ࠋࣛࡿ࠸࡚ࡋ኱ᆺ໬࡭ 350mm㸪࡟㡰ࡽ࠿┠3ᒙࡣࡉ㛗ࡢ࣮ࢲ

509mm㸪629mm㸪749mm ࡛㸪SVD ࡢ 4㸪5㸪6 ᒙ┠ࡣ኱

ᆺ໬࡟క࠸᭷ຠ᳨ฟゅࢆ⥔ᣢࡶࡘࡘࡋ඲㛗ࢆᢚࢫࡵࡓࡿ࠼

࠸࡚ࢀࡉᑟධ࡟ഃࢻ࣮࢛࣡ࣇࡀ࣮ࢧࣥࢭᙧྎ࡜ᵓ㐀ࢺࣥࣛ

 ࠋࡿ

� ྛᒙ᳨ࡢฟჾࡣ㸪ᒙ࡟࡜ࡈከᑡࡢ኱࡜ࡉࡁ㒊ရࡢ㐪ࡣ࠸

㸪ᅗࡀࡿ࠶ 5 ࡞࠺ࡼࡍ♧࡟ DSSD㸪᩿⇕ᮦ(AIREX)㸪ㄞࡳ

ฟࡋᇶᯈ㸪ࣝࣈࢩ࢟ࣞࣇ⏝ࢱࣉࢲ࢔ᇶᯈ㸪࣑࢜ࣜ࢞࢟ࣞࣇ

ㄞࠋࡿ࠸࡚ࢀࡉᵓᡂࡽ࠿ࣈࣜࢺ࣮࣏ࢧࡧࡼ࠾ᇶᯈ㸪ࣝࣈࢩ

ࡣ࡟ࡋฟࡳ APV25[4]࡜࿧ࡿࢀࡤ ASIC ࡇ㸪ࡾ࠾࡚ࡋ⏝౑ࢆ

タ࡟ᇶᯈୖࣝࣈࢩ࢟ࣞࣇ࣑࢞ࣜ࢜ࡧࡼ࠾ᇶᯈࡋฟࡳㄞࡣࢀ

⾲ 1㸸SVD ࡛౑⏝ྛࡿࡍᙧ≧ࡢ࣮ࢧࣥࢭࡢ௙ᵝࠋ 

ᅗ 4㸸SVD ࡚ࢀࡉ⨨㓄࡟≦⟃෇ࡀฟჾ᳨ྛࡽ࠿ෆᒙࠋ㠃ᅗ᩿ࡢ

 ࠋࡍ⾲ࢆᵝᏊࡿ࠸

ᅗ DSSDࠋᵓᡂせ⣲ᅗࡢ࣮ࢲࣛ :5 ╔⣔᥋ࢩ࣏࢚࢟ࡣ㒊ရྛ࡜

๣࡛᥋╔ࡢ࣮ࢲࣛࢀࡉᙧ≧ࠋࡿ࡞࡜ 
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ࣝࣛ࢔⣔᥋╔๣㸦ࢩ࣏࢚࢟ࡣ㒊ရࡢࡽࢀࡇࠋࡿ࠸࡚ࢀࡉ⨨

ࢺ࢖ࢲ 2011㸧࡛᥋╔ࡢ࣮ࢧࣥࢭࠋࡿࢀࡉಙྕࢱࣉࢲ࢔ࡣ⏝

࡚ࡋ⏤⤒ࢆᇶᯈࣝࣈࢩ࢟ࣞࣇ APV25 ࢀࡉฟࡳㄞ࡚ࡗࡼ࡟

 ࠋࡿ࠸࡚ࢀࡉ⥺⤖࡚ࡗࡼ࡟ࢻ࣮ࣥ࣎ࣖ࢖࣡ࡣ㸪ྛせ⣲ࡀࡿ

� APV25ࡣඛ࡟㏙࡟࠺ࡼࡓ࡭ㄞࡳฟࡧࡼ࠾ࢻࢵࣜࣈ࢖ࣁࡋ

ಙࡣࢀࡇࠋࡿ࠸࡚ࢀࡉ⨨タ࡟ᇶᯈୖࣝࣈࢩ࢟ࣞࣇ࣑࢞ࣜ࢜

ྕ⤒㊰᭱ࢆᑠ໬࡛࡜ࡇࡿࡍ APV25 పῶࡢࢬ࢖ࣀᐜ㔞ᛶࡢ

DSSDࠋࡿ࠶࡛ࡢࡶࡓࡗᅗࢆ ࣇ⏝ࢱࣉࢲ࢔࡜⿬ഃ(p-side)ࡢ

㸪ᅗࡋ⥺⤖ࢇࡓࡗ࠸ࢆᇶᯈࣝࣈࢩ࢟ࣞ 6 ࢲ࢔࡟࠺ࡼࡍ♧࡟

࡚ࡆ᭤ࢆᇶᯈࣝࣈࢩ࢟ࣞࣇ⏝ࢱࣉ DSSD ⾲ഃ(n-side)ࡢ┤

ࡿ࠶࡟ୖ APV25 ࢞ࣜ࢜ࠕࢆ᪉ᘧࡢࡇࡽ࠿࡜ࡇࡿࡍ⥺⤖࡜

 ࠋࡿ࠸࡛ࢇ࿧࡜ࠖ(chip on sensor)ࢺࣉࢭࣥࢥ࣑
 

 
  ࡋฟࡳㄞࡢᔂቯⅬ᳨ฟჾࣥࢥࣜࢩ  ��2
� Belle II SVD ࡿ࠸࡚ࡋ⏝౑࡟ࡋฟࡳㄞࡢ࣮ࢲࣛ APV25

㸪LHCࡣ ࡢ CMS ᐇ㦂⏝࡟㛤Ⓨࡾ࠶࡛ࡢࡶࡓࢀࡉ㸪༑ศ࡞

ᐇ⦼ࡽ࠿ Belle II SVD ࢜ࠋࡿ࠶࡛ࡢࡶࡓࡗࡲỴࡀᢞධࡢ࡬

ࡓࡗ㍕࡟ᇶᯈୖࣝࣈࢩ࢟ࣞࣇ࣑࢞ࣜ APV25 ࡢ㸪≀㉁㔞ࡣ

పῶ࡟ࡵࡓࡢཌ300ࡀࡉμm100ࡽ࠿μmࠋࡿ࠸࡚ࢀࡉࡃⷧ࡟ 

APV25ࡣ㸪ࡢࡑ≉ᛶ50)ࡃ▷ࡀ࣒࢖ࢱࢢࣥࣆ࣮࢙ࢩ࡚ࡋ࡜ 

ns)㸪⪏ᨺᑕ⥺ᛶࡀᙉ࠸(>1MGy)࡟ࣉࢵࢳࠋᐇ⿦ࡓࢀࡉ 192

ಶ࡚ࡗࡼ࡟ࣝࢭࣥ࢖ࣛࣉ࢖ࣃࢢࣟࢼ࢔ࡢ㸪ࢸ࣮࣮ࣞ࢞ࣜࢺ

APV25ࠋࡿࢀࡽ࠼ᢚ࡟ᐃ್୍ࡣࢩࣥ ࡣฟຊࡢ VME 9U ୖ

FADCࠋࡿࢀࡉఏ㐩࡬ࢻ࣮࣎ADC(FADC)ࣗࢩࢵࣛࣇࡢ48ࡢ

࣮ࣔࣥࣔࢥ㝖ཤ㸪ࣝࢱࢫࢹ໬㸪࣌ࣝࢱࢪࢹࡢಙྕࡣࢻ࣮࣎

࢕ࢸࢵ࣐࣮࢛ࣇࢱ࣮ࢹࡧࡼ࠾㸪ࣥࣙࢩࢵࣞࣉࢧࣟࢮṇ㸪⿵ࢻ

࣮ࣟࢺࣥࢥFADCࡀ࣮࢞ࣜࢺࣝ࣋ࣞࢺࢫ࣮࢓ࣇࠋ࠺⾜ࢆࢢࣥ

ࡣࢱ࣮ࢹࡓࢀࡉ㸪ᡂᙧ࡜ࡿࢀࡉ▱㏻࡟ࢻ࣮࣎ࣛ FADC ⫼㠃

ࡽ࠿(FTB)ࢻ㌿㏦࣮࣎ࢱ࣮ࢹࡓࢀࡽࡅ௜ࡾྲྀ࡟ COPPER 

(COmmon Pipeline Platform for Electronics Readout)

ࡋ㏻ࢆ࣮ࣂ࢖࢓ࣇග࡬ࢻ࣮࣮࢝ࣂ࣮ࢩࣞࢱ࣮ࢹࡢୖࢻ࣮࣎

࡚ఏ㐩ࠋࡿࢀࡉCOPPER ࡣࢻ࣮࣎ LinuxOS ࠸࡚ࡋᦚ㍕ࢆ

࡚㸪ࢱ࣮ࢹࡿ࡞ࡽࡉฎ⌮ࡕࡢࡓࡗ⾜ࢆ㸪㧗࣮ࣞ࣋ࣝ࢞ࣜࢺ

 ࠋ࠺⾜ࢆ㌿㏦ࡢ࡬ࢪ࣮ࣞࢺࢫࢱ࣮ࢹ࣭࣒ࢸࢫࢩ

 

�� 〇సୖࡢᕤኵ࡜㞴ᡤ 
� Belle II SVD ࡼ࠾㸪ྛᒙࡵࡓࡿࡍ⦰▷ࢆ㸪〇సᮇ㛫ࡣ࡛

〇సࡢ࣮ࣝࣗࢪࣔࢻ࣮࣡ࢡࢵࣂ࣭࣮ࣝࣗࢪࣔࢻ࣮࢛࣡ࣇࡧ

ࣔࢻ࣮࢛࣡ࣇࠋࡿ࠸࡚ࡵ㐍࡟⾜୪࡚ࡋศᢸ࡟࡜ࡈࢺ࢖ࢧࢆ

ࡣ࣮ࣝࣗࢪࣔࢻ࣮࣡ࢡࢵࣂ࣭࣮ࣝࣗࢪ INFN Pisa㸦ࣜࢱ࢖

➨㸪ࡀ㸧࢔ 3 ᒙࡽ࠿➨ 5 ᒙࢀࡒࢀࡑࡣ Melbourne ኱Ꮫ㸦࣮࢜

㸧࢔ࣜࢺࢫ㸧㸪HEPHY㸦࣮࢜ࢻࣥ࢖㸧㸪TIFR㸦࢔ࣜࣛࢺࢫ

➨ࡓࡲࠋࡿ࠸࡚ࡋ〇సࡀ 6 ᒙࡣ᪥ᮏ࡟࣒࣮ࢳ៞໭኱Ꮫ㸦㡑

ᅜ㸧ࢆຍࡀࣉ࣮ࣝࢢࡓ࠼㸪ᮾ኱࣭Kavli IPMU ࣮ࣥࣜࢡࡢ

➨࠾࡞ࠋࡿ࠸࡚ࡋ〇స࡚ࡋ࡜ᣐⅬࢆ࣒࣮ࣝ 4 ᒙ࣮ࢲࣛࡢ〇

స࡛࣒࣮࣮ࣝࣥࣜࢡࡌྠࡶ㐍࣭ࢻ࣮࢛࣡ࣇࠋࡿ࠸࡚ࢀࡽࡵ

ࡽ㏦࡟ࢺ࢖ࢧྛ➨ḟࢀࡉ᏶ᡂࡣ࣮ࣝࣗࢪࣔࡢࢻ࣮࣡ࢡࢵࣂ

 ࠋࡃ࠸࡚ࢀࡽࡅ௜ࡳ⤌࡟࣮ࢲ㸪ྛࣛࢀ

SVD ࡿࡍ㸪〇సࡵࡓࡢᵓ㐀࡞኱ᆺ࡛」㞧ࡢࡑ㸪ࡣ࣮ࢲࣛ

௚᪉㸪SVDࠋࡿࡍᏑᅾࡃከࡀ㞴ᡤࡢ࡛࠼࠺ ࣉ࢖ࣃ࣒࣮ࣅࡣ

ᮏᩘ「࡚ࡵྵࡶணഛࡣ࣮ࢲ㸪ࣛࡽ࠿࡜ࡇࡿ࠶ᵓ㐀࡛ࡴᅖࢆ

ᇶ࡟ᛮ᝿ࡢࠖ⏘⏕኱㔞ࠕࡵࡓࡢࡇࠋࡿ࠶ࡀᚲせࡿࡍ〇సࢆ

㸪࡛࡜ࡇࡿࡍ໬ࣝ࢔ࣗࢽ࣐ࡾ㝈ࡿࡁ࡛ࡶ㸪ᢏ⾡ⓗ㞴ᡤ࡚࠸࡙

సᴗࡢຠ⋡໬࡜᏶ᡂࡢࢡࢵ࣌ࢫࡢ࣮ࢲࣛࡓࡋᆒ㉁໬ࢆᅗࡗ

 ࠋࡿ࠸࡚

౛ࡤ࠼㸪ࢆ࣮ࢧࣥࢭ⢭ᗘࡃࡼタ⨨ࡢࡵࡓࡿࡍ 3 ḟඖ ᐃᶵ

ࡿࡍ⥺⤖ࢆᇶᯈࣝࣈࢩ࢟ࣞࣇྛ࡜࣮ࢧࣥࢭ㸪ࡸᐃ ࡿࡼ࡟

࠸ࡘ࡟ࢢࣥ࢕ࢹ࣮ࣥ࣎ࣖ࢖࣡ࡄ࡞ࡘࢆ⥺ಙྕࡢ኱㔞ࡢࡵࡓ

࠶࡛⛬సᴗᕤ࠸ከࡢࢁࡇ࡜ࡿࡼ࡟⾡ᢏࡢே࠺ᢅࢆ⨨⿦ࡣ࡚

㸪ᆒࡾࡼ࡟ᕤኵࡢ〇స⏝἞ල࣮ࢲࣛࡸ໬࣒ࣛࢢࣟࣉ㸪ࡀࡿ

࡟⁥෇ࡘ࠿㸪ࡂ㜵ࢆ஦ᨾࡢస᫬᧯ࡽࡀ࡞ࡋᣢ⥔ࢆရ㉁࡞୍

సᴗࡀ㐍ࠋࡿ࠸࡚ࢀࡉ࡟࠺ࡼࡴ 

� ࢭࡀࡘ࡜ࡦࡢ࣮ࢱ࣮࣓ࣛࣃࡍࢃࡽ࠶ࢆࢡࢵ࣌ࢫࡢ࣮ࢲࣛ

ࡢෆ࣮ࢲࣛࡓࢀࡽ࡚❧ࡳ⤌ࠋࡿ࠶఩⨨⢭ᗘ࡛❧⤌ࡢ࣮ࢧࣥ

ࡽ࠿㸪タィ್ࡣ⨨఩࣮ࢧࣥࢭ 100μm ௨ୗ㸦㖄┤᪉ྥࡣ

200μm ௨ୗ㸧ࡢࣞࢬࡢ⠊ᅖ࡟཰ࡀ࡜ࡇࡿࡲ⌮᝿ࠋࡿࢀࡉ࡜

⢭ᐦࢆ࣮ࢲࣛ࡞〇సࡵࡓࡿࡍ㸪ࣛࡢ࣮ࢲ〇సࡣ࡟ ㉸ࢆ 20

〇సୖ࡛࣮ࢲࣛࠋࡿࢀࢃ౑ࡀ〇స⏝἞ල࣮ࢲࣛ࡞ࠎᵝࡿ࠼

ࡣຍᕤ⢭ᗘࡢ㸪἞ලࡣᡤ࡛⟠࡞㔜せ࡟≉ 50μm ௨ୗ࡟ᢚ࠼

ࡽస࡚࠸⏝ࢆ࣒࢘ࢽ࣑ࣝ࢔ࡣ㸪἞ලᮏయࡓࡲࠋࡿ࠸࡚ࢀࡽ

࠸⏝ࡀࣥࣜࣝࢹࡣ࡟ᡤ⟠࠺࠶ࢀゐ࡜࣮ࢧࣥࢭ㸪ࡀࡿ࠸࡚ࢀ

㸪APV25ࡾࡓ࠸࡚ࢀࡽ ࢀࡽ๐ࡀ἞ලࡣᡤ࡛⟠ࡿ࠺ࡋ΅ᖸ࡜

࠸࡚ࢀࡉᕤኵ࡟࠺ࡼࡿ࠼ᢅࡾྲྀࡀ㒊ရ࡟㸪Ᏻ඲࡜ࡾࡓ࠸࡚

⏝ࢺ࣓ࣥ࢖ࣛ࢔᪦୍ࡣᇶᯈࣝࣈࢩ࢟ࣞࣇྛࡸ࣮ࢧࣥࢭࠋࡿ

ࡸ〇స἞ලࡢ⏝╔᥋ࡣ㸪ᚋ࡜ࡿࢀࡉࢺࢵࢭ࡟〇స἞ලୖࡢ

⢭ᐦࡢ⏝ࢺ࣓ࣥ࢖ࣛ࢔࡞〇స἞ල࡟┿✵྾╔࡚࠸⏝ࢆ⛣ື

ࣝࣈࢩ࢟ࣞࣇྛࡸ࣮ࢧࣥࢭ௨㝆ࢺ࣓ࣥ࢖ࣛ࢔ࡢ㸪᭱ึࢀࡉ

ᇶᯈ࡟ேࡢᡭࡀゐ࠾࡞ࠋ࠸࡞࡝ࢇ࡜࡯ࡣ࡜ࡇࡿࢀ㸪἞ල࠿

ኚ໬ࡢ⨨఩࣮ࢧࣥࢭࡿࡼ࡟ࡋΏࡅཷࡢ࣮ࢧࣥࢭࡢ࡬἞ලࡽ

ᅗ6: ࣑࢜ࣜ࢞ࣝࣈࢩ࢟ࣞࣇ⏝ࢱࣉࢲ࢔ࠋࢺࣉࢭࣥࢥᇶᯈࡣDSSD

⿬㠃(p-side)࡟᥋╔ࢀࡉ㸪࡛࣡ࢢࣥ࢕ࢹ࣮ࣥ࣎ࣖ࢖ DSSD ⤖࡜

ࣝࣈࢩ࢟ࣞࣇ࣑࢞ࣜ࢜ࡢ㠃ୖ࡚ࡆ᭤ࡾᢡࢆࢀࡇࠋࡿ࠸࡚ࢀࡉ⥺

ᇶᯈ࡜᥋╔ࡋ㸪APV25 ࡍ⥺⤖ࢆᇶᯈࣝࣈࢩ࢟ࣞࣇ⏝ࢱࣉࢲ࢔࡜

࡛࡜ࡇࡿ p-side ࡣ༳▮ࡢᕥഃࡢᅗ୰ࠋࡍฟࡳㄞࢆಙྕࡢ p-side

ࡣ༳▮ࡢ㸪ྑഃࢆ⥺⤖ࡢ࡜ n-side  ࠋࡍ⾲ࢆ⥺⤖ࡢ࡜

APV25 

 

 ᇶᯈࣝࣈࢩ࢟ࣞࣇ⏝ࢱࣉࢲ࢔

 

 DSSD 
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 50�

ࡣ 10μm ⛬ᗘ௨ୗ࡛ࡶ࡜ࡇࡿ࠶☜ㄆࡢࡇࠋࡿ࠸࡚ࢀࡉ〇స

἞ලࡾࡼ࡟」㞧࡞ᕤ⛬ࡢ෌⌧ᛶࡶ☜ಖࡾ࠾࡚ࢀࡉ㸪ࡀࢀࡔ

సᴗࡀ࣮ࢲࣛࡢࢡࢵ࣌ࢫࡌྠࡶ࡚ࡗ⾜ࢆ〇స࡛࡟࠺ࡼࡿࡁ

 ࠋࡿ࠸࡚ࡗ࡞
ᅗࠋࡿ࠸࡚ࢀࡉ᪋ࡀᕤኵࡶ࡟ࢢࣥ࢕ࢹ࣮ࣥ࣎ࣖ࢖࣡ 7 ࡟

ࡍ♧ APV25 ᇶࣝࣈࢩ࢟ࣞࣇ⏝ࢱࣉࢲ࢔ࡢᡤ⟠ࡿࡍ⥺⤖࡜

ᯈࡣࣥ࢖ࢨࢹࡢࢻࢵࣃࢢࣥ࢕ࢹ࣮ࣥ࣎ࣖ࢖࣡ࡢᅗ 8 ࡍ♧࡟

APV25ࠋࡿ࠸࡚ࡗ࡞࡜༓㫽ᵓ㐀ࡢิ୕࡞࠺ࡼ ࡣࢬ࢖ࢧࡢ

7mm×8mm ࡟㎶୍ࡢࡑ㸪ࡾ࠾࡚ࡗ࡞࡜ 64×2 ࢿࣥࣕࢳࡢิ

ࢹࡢᇶᯈࣝࣈࢩ࢟ࣞࣇ⏝ࢱࣉࢲ࢔ࡢࠎඖࠋࡿ࠸࡛ࢇ୪ࡀࣝ

ࡣࣥ࢖ࢨ APV25 㸪64࡚ࡏࢃྜ࡟ࣥ࢖ࢨࢹࡢ ࣥ࢕ࢹࣥ࣎ࡢ

ࡢࡇ㸪ࡋ࠿ࡋࠋࡓࡗ࠶࡛ࡢࡶࡿ࠸࡛ࢇ୪࡟஧ิࡀࢻࢵࣃࢢ

ሙྜ࣎ࣥࡢࢻ࣮ࣥ࣎ࣖ࢖࣡ࡀࢻࢵࣃࢢࣥ࢕ࢹ┤ᚄ⛬ᗘࡾࡼ

࠿ࢃࡀ࡜ࡇ࠸࡞ಖ࡚ࢆᙉᗘࡢ࣮ࣖ࢖࣡࠸ࡲࡋ࡚ࡗ࡞ࡃ⊂ࡶ

㸪2ࡾ ࡚ࡋࡽࡎࢆࢻࢵࣃࡢ㒊୍ࡢ┠ิ 3 ࡛࡜ࡇࡿࡍ࡟┠ิ

30μm ௨ୖࡢ༑ศࢻࢵࣃ࡞ᖜࢆ☜ಖࡋ㸪࣡ࡢ࣮ࣖ࢖ᙉᗘࢆ

ಖ࡚ࠋࡓࡋ࡟࠺ࡼࡿ 
APV25 㸪ࡸᮦ⇕᩿࡜ᇶᯈࣝࣈࢩ࢟ࣞࣇ࣑࢞ࣜ࢜ࡓࡗ㍕ࡢ

࡜࣮ࢧࣥࢭ APV25 㛫ࣝࣈࢩ࢟ࣞࣇ⏝ࢱࣉࢲ࢔ࡢᇶᯈࡢ᥋

㸪᥋࡟ࡕ࠺ࡿࡵ㐍ࢆ㛤Ⓨࠋࡿ࠸࡚ࢀࡉࡀᕤኵࡶ࡟௙᪉ࡢ╔

╔๣࡚ࡗࡼ࡟ࢪࢵࣜࢺ࣮࢝ࡣ࡟⢓ᛶࡢಶᛶࢃࡀ࡜ࡇࡿ࠶ࡀ

ࢩ࢟ࣞࣇࡀ᥋╔๣࡟㛫ࡢ࡛ࡲࡿࡍ໬◳ࡣ࡛➨㸪⢓ᛶḟࡾ࠿

࡜࠸࡞ࡽࡀᗈ࡟༑ศ࡛ࡲୗࢻࢵࣃࢢࣥ࢕ࢹࣥ࣎ࡢᇶᯈࣝࣈ

ࡀᗈ࡟ୖࢻࢵࣃࢢࣥ࢕ࢹࣥ࣎ࡀ᥋╔๣࡟㸪㏫ࡸ஦ែࡓࡗ࠸

㸪࡛ࣛࡇࡑࠋࡓࡗ࠿ࢃࡀ࡜ࡇࡿ࠺ࡾࡇ㉳ࡀ஦ែࡓࡗ࠸࡜ࡿ

╔᥋࡟๓┤ࡿࡍሬᕸ࡟㒊ရࢆ㸪᥋╔๣ࡣ࡛⛬ᕤ❧⤌ࡢ࣮ࢲ

๣ࡢ⢓ᛶࢆ⡆᫆ⓗ࡟ヨ㦂ࡿࡍᡭ㡰ࢆධࠋࡿ࠸࡚ࢀලయⓗ࡟

㸪࠸⾜ࢆሬᕸࡓࡗἢ࡟࣮ࣥࢱࣃࢺࢫࢸ᥋╔๣࡛ࡿࡍ⏝౑ࡣ

࡚ࡋᢸಖࢆ⢓ᛶࡢ᥋╔๣ࡽ࠿↓᭷ࡢࣞࢫ࢝ࡢ࣮ࣥࢱࣃࡢࡑ

 ࠋࡿ࠸
� ࢀࡉࡀᕤኵ࡞ࠎᵝ࡟ࡵࡓࡢ⏘⏕኱㔞ࡢ࣮ࢲࣛ࡟࠺ࡼࡢࡇ

࡞ࢀࡽࡅ㑊ࡶసᴗ࠸ࡋ㞴࡟ᢏ⾡ⓗ࡚࠸࠾࡟㸪〇సࡀࡿ࠸࡚

ࡀࡢ࠸ࡋ㞴࡟≉ࠋ࠸ Belle II SVD ࢥ࣑࢞ࣜ࢜ࡿ࠶࡛⫢ࡶ࡛

㸪APV25࡟࠺ࡼࡓ࡭㏙࡟ඛࠋࡿ࠶㒊ศ࡛ࡢࢺࣉࢭࣥ ࣥࢭࡣ

ࢀࡉ⨨タ࡟ᇶᯈୖࣝࣈࢩ࢟ࣞࣇ࣑࢞ࣜ࢜ࡿ࠶࡟ୖ┤ࡢ࣮ࢧ

ࢩ࢟ࣞࣇ⏝ࢱࣉࢲ࢔ࡣಙྕࡢ⿬ഃ(p-side)࣮ࢧࣥࢭ㸪ࡾ࠾࡚

᭤ࡾഃ(n-side)࡛ᢡ⾲ࡋฟࡁᘬࡽ࠿⿬ഃ(p-side)ࢆᇶᯈࣝࣈ

࡛࡜ࡇࡿࡆ APV25 ᵓࡢࡇࠋࡿ࠸࡚ࡗ࡞࡟࠺ࡼࡿࡍ⥺⤖࡜

㐀࡛࣮ࢧࣥࢭࡣ⾲ഃ(n-side)ࢆ࣮ࣖ࢖࣡ࢢࣥ࢕ࢹࣥ࣎ࡢቯࡉ

ࢲ࢔㸪ࡆ᭤ࡾᢡࢆᇶᯈࣝࣈࢩ࢟ࣞࣇ⏝ࢱࣉࢲ࢔࡟࠺ࡼ࠸࡞

࡜ᇶᯈࣝࣈࢩ࢟ࣞࣇ⏝ࢱࣉ APV25 ࢻ࣮ࣥ࣎ࣖ࢖࣡ࢆ㛫ࡢ

ࢵࣛࠕࡣࢀࢃࢀࢃࢆࢀࡇࠋࡿࡍ╔ែ࡛᥋≦࡞࠺ࡼࡿࡁ࡛⥺⤖࡛

࡞ࡽࡀᗈ࡟༑ศࡀ㸪᥋╔๣ࡋ࠿ࡋࠋࡿ࠸࡛ࢇ࿧࡜ࠖࢢࣥࣆ

᥋╔๣࡟㸪㏫ࢀࡀࡣࡀᇶᯈࣝࣈࢩ࢟ࣞࣇ⏝ࢱࣉࢲ࢔ࡤࢀࡅ

ࡋ౵ࢆࢻࢵࣃࡢ⏝ࢢࣥ࢕ࢹ࣮ࣥ࣎ࣖ࢖࣡ࡤࢀࡂࡍࡾࡀᗈࡀ

࡚ࡗࡲࡋ࡚ p-side ࢆ⥺ಙྕࡢ APV25 ࢕ࢹ࣮ࣥ࣎ࣖ࢖࣡࡜

ࡣ᥋╔๣ࡢ㒊ࢢࣥࣆࢵ㸪ࣛࡓࡲࠋࡿ࡞ࡃ࡞ࡁ࡛⥺⤖࡛ࢢࣥ

ࡶࡾࡀᗈࡢᚤ㔞࡛᥋╔๣ࡃࡈ 1mm ⛬ᗘ௨ୗࡢ⢭ᗘ࡛ไᚚ

ࡿࡍไᚚ࡟᏶඲ࢆ⢓ᛶࡢ᪉㸪᥋╔๣୍࠸࡞ࡽ࡞ࡤࢀࡅ࡞ࡋ

⡆ࡢ๓㏙ࡣ࡚࠸ࡘ࡟㒊ࢢࣥࣆࢵ㸪ࣛࡃࡋ㞴࡚ࡵࢃࡁࡣ࡜ࡇ

᫆ⓗ࡞ヨ㦂࡛ࡣ୙༑ศ࡛ࡢࡇࡵࡓࡢࡇࠋࡿ࠶సᴗࡣసᴗ⪅

ヨసရࣛࡢ࡛ࡲࢀࡇᕤ⛬࡛㸪࠸࡞࠼ࢆࡿࡊࡽࡼࡓ࡟㦂⤒ࡢ

࣮ࢧࣥࢭ࡚ࡗࡼ࡟ኻᩋࡢ࡛⛬ᕤࢢࣥࣆࢵࣛࡶ࡚࠸࠾࡟࣮ࢲ

⿬ഃ(p-side)ࡢಙྕㄞࡳฟࡘࡃ࠸ࡀࡢࡶࡓࡗ࡞ࡃ࡞ࡁ࡛ࡀࡋ

ࣃሬᕸࡸሬᕸ㔞ࡢ㸪᥋╔๣ࡵࡓࡢゎỴࡢၥ㢟ࡢࡇࠋࡿ࠶࠿

ࡣ㸪ᡭືᚤㄪᩚ࣭┠ど☜ㄆ࠸⾜ࡋ㏉ࡾ⧞ࢆᚤㄪᩚࡢ࣮ࣥࢱ

ṧࡶࡘࡘࡋ෌⌧ᛶࡓࢀࡽࡵ࠿☜ࡢ᥋╔๣ሬᕸࡢ᪉ἲࡳ⤌ࢆ

 ࠋࡓࡏࡉୖྥࢆ⋠ᡂຌࡢసᴗࢢࣥࣆࢵ࡛ࣛ࡜ࡇࡿࡏࢃྜ
 

ᛶ⬟ホ౯ࡢ࣮ࢲࣛ  �

⤌ࡢ࣮ࢧࣥࢭ࡟ࡾ࠾࡜ࡢ㸪๓㏙ࡣ࣮ࢲࣛࡓࢀࡽ࡚❧ࡳ⤌

❧఩⨨ࡢ⢭ᗘ࡜㸪㟁Ẽⓗ࡟✌ാ࡚ࡗࡼ࡟ᩘࣉࢵࣜࢺࢫࡿࡍ

ホ౯ࠋࡿࢀࡉ 
࡟ᚋ➃㒊ࡢ࣮ࢲࣛࡵࡓࡢホ౯ࡢ఩⨨⢭ᗘ❧⤌ࡢ࣮ࢧࣥࢭ

ࡢ࣮ࢧࣥࢭࡓࡲࠋࡿ࠸࡚ࢀࡉタᐃࡀཎⅬ࡞ᑐⓗ⤯ࡣ 4 ࡢࡘ

ゅࡣ࡟఩⨨ࢆ ᐃࡢࡵࡓࡿࡍ F Ꮠᙧ࠾࡚ࢀࡲ้ࡀࢡ࣮࣐ࡢ

ࢆ⨨఩ࡢࡇ㸪ࡾ 3 ḟඖ ᐃᶵ࡛ගᏛⓗ࡟ ᐃࢭ࡛࡜ࡇࡿࡍ

➨ࠋࡿ࠸࡚ࡋฟࡾ๭ࢆ⨨఩ࡢ࣮ࢧࣥ 6 ᒙࡢ࣮ࢲࣛࡿ࠶ࡢ఩

ᅗ7: APV25ࣝࣈࢩ࢟ࣞࣇ⏝ࢱࣉࢲ࢔࡜ᇶᯈ࢕ࢹ࣮ࣥ࣎ࣖ࢖࣡ࡢ

࡟㒊ศࡓࢀࡲᯟ⥺࡛ᅖࡢᅗࠋᡤ⟠⥺⤖ࢢࣥ APV25 ࢩ࢟ࣞࣇ࡜

 ࠋࡿࢀࡓᡴࡀࢻ࣮ࣥ࣎ࣖ࢖࣡ࡄ࡞ࡘࢆᇶᯈࣝࣈ

ᅗ ࡢᇶᯈࣝࣈࢩ࢟ࣞࣇ⏝ࢱࣉࢲ࢔ :8 3 ୸ࠋ㒊ศࡢࣥ࢖ࢨࢹิ

ࡀ⥺ᯟ࠸ 3 ⥺ಙྕࡣࢻࢵࣃ㸪ࡾ࠶࡛ࢻࢵࣃࢢࣥ࢕ࢹࣥ࣎ࡢ┠ิ

㸪༑ศࡣᖜࢻࢵࣃ㸪ࡵࡓࡢࡇࠋࡿ࠸࡚ࢀࡉ⨨㓄࡟㛫ࡢ⥺ಙྕ࡜

ࡣ࡜⥺ಙྕࡢ㞄ࡶࡘࡘࢀࡉࡃᗈ࠺ࡼࡿࢀࡉಖ☜ࡀᙉᗘࢻࣥ࣎࡞

 ࠋࡿ࠸࡚ࢀࡉタィ࡟࠺ࡼ࠸࡞ࡋ⤡▷

APV25 

ᇶᯈࣝࣈࢩ࢟ࣞࣇ⏝ࢱࣉࢲ࢔
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⨨⢭ᗘࢆᅗ ࡞඾ᆺⓗࡢ⢭ᗘ❧⤌ࡢ㍈᪉ྥ࣒࣮ࣅࠋࡍ♧࡟ 9

ࡣ್ 50μm ⛬ᗘ࡛ࡾ࠶㸪඲㛗ࡀ⣙ 80cm ࡇࡿ࠶࡛࣮ࢲࣛࡢ

ࡽ࡚❧ࡳ⤌ࡀ࣮ࢲ⢭ᗘ࡛ࣛ࠸㧗࡚ࡵᴟ࡜ࡿࡏࢃྜ࠼⪄ࢆ࡜

 ࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࢀ

 

 

ࣥࢭࣥࢥࣜࢩࡎࡲ㸪ࡣ࡚ࡋ࡜ᛶ⬟ホ౯࡞㟁Ẽⓗࡢ࣮ࢲࣛ

ࢆ㟁ᅽࢫ࢔࢖ࣂ㏫ࡢ(�േͷͲࡣ࡛࣮ࢧࣥࢭᙧྎ)�േͳͲͲ࡟࣮ࢧ

ࡡࡴ࠾࠾ࡀ㟁ὶࢀ₃࡚ࡅ࠿ 10μA ௨ୗ࡛ࢆ࡜ࡇࡿ࠶☜ㄆࡋ

࣮࡚ࣞࡋ࡜ㄆ☜ࡢ⟆ᛂ࡞㟁Ẽⓗࡢ࣮ࢧࣥࢭ㸪ࡓࡲࠋࡿ࠸࡚

ࢺࢫࢆ⥺ᨺᑕ࠿᪉ἲࡿ࡚࠶࡟ࣉࢵࣜࢺࢫࡢ࣮ࢧࣥࢭࢆ࣮ࢨ

࡟ุ᩿ࡢࢺ࢖ࢧ❧⤌㸪ྛࢆ࠿ࢀࡎ࠸ࡢ᪉ἲࡿ࡚࠶࡟ࣉࢵࣜ

➨ࡤ࠼࡜ࡓࠋࡿ࠸࡚ࡋ⏝᥇࡚ࡗࡼ 6 ᒙࡢ㟁Ẽⓗᛶ⬟ホ౯࡛

࣒࢘ࢳࣥࣟࢺࢫࡣ 90 ࡢࡽ࠿ ǃ⥺ࢆ౑⏝ࠋࡿ࠸࡚ࡋǃ⥺ࢭࢆ

ࡢࡇࡽࡀ࡞ࡋᑕ↷࡟࣮ࢧࣥ ǃ ࣮ࣞࢳࣥࢩࢡࢵࢳࢫࣛࣉࢆ⥺

࡚ࡋ࣮࢞ࣜࢺ࡛࣮ࢱ APV25 ヨ㦂ࡢࡇࠋࡿ࠸࡚ࡋฟࡳㄞࢆ

࡟㸪⤌❧ᕤ⛬୰࡚ࡗࡼ࡟ APV25 ࡸ࡜ࡇ࠸࡞࠸࡚ࢀࡉቯࡀ

ࡇ࠸࡞ࡋࡾࡓ࠸࡚ࡋࢺ࣮ࣙࢩࡾࡓࢀࡎࡣࡀࢻ࣮ࣥ࣎ࣖ࢖࣡

ࡣ࡟㸪඾ᆺⓗࡣ࡛࣮ࢲࣛࡢ࡛ࡲࢀࡇࠋࡿࡁㄆ࡛☜ࡀ࡜ 99%

௨ୖࡢ㧗ࡢ࣮ࢧࣥࢭ࠸ㄞࡳฟࡋຠ⋡ࡀᐇ⌧࡛ࠋࡿ࠸࡚ࡁ 

ࣥࢥࡢ㔠ᒓ〇ࡣ࣮ࢲࣛࡓࢀࡉㄆ☜ࡀ⬟ᛶ࡚ࡋ࡟࠺ࡼࡢࡇ

࡚ࡗࡼ࡟㝣㏦ࡣࡓࡲ㍺✵㸪ࢀࢃࡲࡋ࡟ࢼࢸ KEK ࢀࡤ㐠࡟

࣮ࢱ࣮ࢣࢩࢹ࡛ࡲࡿࢀࡉ࣮ࣝࢺࢫࣥ࢖࡟ᚋ㸪Belle IIᵓ㐀యࡓ

ෆ࡟ಖ⟶ࠋࡿࢀࡉ 

 

  ࡟ࡈ࠸ࡉ  �

� Belle II SVD 〇సࡢࡑࡵࡓࡢᵓ㐀࡞㞧「࡞࠺ࡼࡢ௨ୖࡣ

㸪2016ࡀࡓࡗ࠿࡞ࡣᐜ࡛᫆ࡣ ᖺ 3 ᭶ࡣ࡟࡛ࡲ඲⤌❧ࢺ࢖ࢧ

2ࠋࡓࡋᡂຌ࡟࡜ࡇࡿ࡚❧ࡳ⤌ࢆ࣮ࢲࣛࡿࡍാ✌࡟㟁Ẽⓗࡀ

ᒙศࡢPXD4࡟ࡶ࡜࡜᭶ࡣ࡟DESY࡛࣒࣮ࣅヨ㦂࠸⾜ࡶ㸪

㟁Ꮚࡢ࣒࣮ࣅ㣕㊧ࡶ↓஦࡟ᚓୖࡓࡁ࡛ࡀ࡜ࡇࡿ㸪99%௨ୖ

࡚ࡋࡑࠋࡓࡁㄆ࡛☜ࡶ⋠ฟຠ᳨ࡢⲴ㟁⢏Ꮚࡢ 2016 ᖺ 4 ᭶

 ࠋࡓࡋධ✺࡟㔞⏘యไࡢࢀࡒࢀࡑࡀࢺ࢖ࢧ❧⤌඲ࡣࡽ࠿

⌧ᅾ㸪SVD ࡿ࠸࡚ࢀࡽࡵ㐍࡜ࠎ╔ࡀ〇సࡢࡑࡣ࣮ࢲࣛࡢ

 ࠋࡿ࠶࡛ࢁࡇ࡜

௒ᚋ㸪2017 ᖺෆ࡟඲ࣛࡢ࣮ࢲ〇సࡀ᏶஢ࡿࡍぢ㏻࠶࡛ࡋ

㡰ḟࡣ࣮ࢲࣛࡓࡋ〇సࠋࡿ SVD 㸪PXDࡅ௜ࡾྲྀ࡟ᵓ㐀యࡢ

ࡤࢀ࠶㸪㡰ㄪ࡛࡚ࡋయྜ࡜ 2018 ᖺึࡣ࡟࡛ࡲࡵ㸪ᔂቯⅬ

᳨ฟჾ࡚ࡋ࡜Ᏹᐂ⥺ࢆࢱ࣮ࢹ཰㞟ࡿࡍணᐃ࡛࡚ࡋࡑࠋࡿ࠶

2018ᖺ୰ᮇࡢୖࣥ࢖࣒࣮ࣛࣅࡣ࡟ Belle II ᳨ฟჾࡳ⤌࡟㎸

㸪2018ࡳ ᖺᚋᮇࡽ࠿ᔂቯⅬ᳨ฟჾࢆࣥࣛ⌮≀ࡓࡵྵࡶ㛤ጞ

 ࠋࡿ࠶ணᐃ࡛ࡿࡍ
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ᅗ 9: ➨ 6 ᒙヨసࣛྛࡢ࣮ࢲ F ࠿ୖࡣᏐᩘࠋ఩⨨⢭ᗘࡢࢡ࣮࣐

࡟㡰ࡽ x㸪y㸪z ᪉ྥࡢタィ್ࢀࡎࡢࡽ࠿(༢఩ࡣ μm)ࠋࡍ⾲ࢆᅗ

ྑഃࢻ࣮࢛࣡ࣇࡀഃ࡛࣮ࢲࣛࠋࡿ࠶〇స࡛ࡣ㸪x ㍈࣒࣮ࣅࢆ㍈

᪉ྥ㸦ࣛࡢ࣮ࢲ㛗ᡭ᪉ྥ㸧㸪z ㍈ࢆ㖄┤᪉ྥ㸪y ㍈࡜ࡽࢀࡇࢆ┤

஺ࡿࡍ᪉ྥ࡜ᐃ⩏ࡢ࣮ࢧࣥࢭ࣮ࣝࣗࢪࣔࢻ࣮࢛࣡ࣇࠋࡿ࠸࡚ࡋ

y ᪉ྥ௨እࡣࢀࡎࡣ⌮᝿ⓗࣞࣥ࡟ࢪධࡾ࠾࡚ࡗ㸪ࢀࡑ௨እࡶチ

ᐜ⠊ᅖෆ࡛ࠋࡿ࠶ 
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