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᥋⥆᳨ࡋฟࣝࢥ⣔ࡓࡋ㸬ࡢࡇ☢᮰ィࡣ㸪ᙜ࡛

ᑐ⢭ᗘ┦ࡢ㧗᭱ࡣ 㸬ࡓࡗ࠶࡛

ヨᩱࡣ㸪ࢼ࣑ࣝ〇࣐ࣥࣥࢱࡢ⟶ෆ࡛ㄏᑟࢥ

ࡿࡍື⛣ୖࢆࣝࢥㄏᑟࡢࡑ㸪ࡋゎ⁐ࡾࡼࣝ

ࢃ࠸㸪ࡿࡏࡉᬗᡂ㛗⤖ࡽᗏࡢ⟶࣐ࣥࣥࢱ࡛ࡇ

ࡿࡺ ἲ࡛༢⤖ᬗࡢ ྜ㔠㸦 ⃰ᗘ

㸧ࢆస〇ࡓࡋ㸬ࡽࢀࡇ⣙ ゅࢆษ

㸪┤ᚄ⣙ࡋฟࡾ 㸦ㄗᕪ 㸧⌫ࡢᡂᙧࡋ

ᆒࢆෆ㒊☢ሙࡿࢃຍ㸪ヨᩱෆࡣࡢࡿࡍ㸬⌫ᙧࡓ

ሙྜ㸪ࡢ⌫㸪☢ሙಀᩘ㸦ࡵࡓࡿࡍ୍ ༢

⣔࡛ 㸧࡚࠸⏝ࢆ༳ຍ☢ሙࡢ⤯ᑐ್ࡽ☢ࡢ

⤯ᑐ್ࢆṇ☜ホ౯ࡿ࠶࡛ࡵࡓࡿࡍ㸬☢ሙࡢ ᐃ

㸪ࡣ ࡛㍑ṇ࣮ࣝ࣍ࡓࡋ⣲Ꮚࡓ࠸⏝ࢆ㸬

� ࣮ࢹࡢᗘኚ ࡢ☢ࡓࡋᐃ ࡚ࡋ࠺ࡼࡢࡇ

㸪ᅗࢆࢱ ࡍ♧ 㸬ᑠ୍࠸ࡉⅬ୍Ⅼࡀ ᐃⅬ࡛࠶

ࡔࡲࡣ㸬ᙜࡿ ᙜึࡓࡋᡂࡀ㸪 ᐃ⣔ࡃ࡞ࡣ

㟁ᅽ㸦☢ࡢࣝࢥฟ᳨ࡓࡋ♧⾲ࣝ࣎ࢪࢹ㸪ࡣ

ẚ㸧⇕㟁ᑐࡢ㟁ᅽ㸦 ᗘᑐᛂ㸧୍ࢆⅬ୍Ⅼᐇ

㦂ࢺ࣮ࣀ᭩ࡁࡓ࠸࡚ࡋ㸬ࡢࡑᚋ㸪◊✲ᐊࡓࡁ

ᖺ⏕ࡀ୰࣮ྂࢱࣥࣜࣉࡓࡗྲྀࡽ࣮ࢱࢫࢪࣞࡢ

ࡗ࡞࠺ࡼࡿࡁ༳Ꮠ࡛ࢆ್ࡢࣝ࣎ࢪࢹ㸪ࡋᨵ㐀ࢆ

㸪ヨᩱࡋฟຊ࡛ㄪᩚࡢ࣮ࢱ࣮ࣄ㸪ࡣᗘ ࡢ㸬ヨᩱࡓ

ࣝࢥฟ᳨ࡢഃୖࡽ୰ᚰࡢࣝࢥฟ᳨ࡢୗഃࢆ

⣙ࡢ࡛ࡲ୰ᚰࡢ ࢱ࣮ࣔࢢࣥࣆࢵࢸࢫࢆ㛫ࡢ

 ࡢࢱ࣮ࢹ㸬ࡓࡋᐃ ࢆ㸪ฟຊ㟁ᅽࡏࡉື⛣ࡾࡼ

ᗘ㛫㝸ࡀᥞࡣࡢ࠸࡞࠸࡚ࡗ㸪࡚ࡋࡾࡗ࠺ ᐃࡢ

༗๓୰ࡣ㸬 ᐃࡿ࠶࡛ࡵࡓࡓࡋ㐓ࢆࢢ࣑ࣥࢱ

㸪࡚ࡵጞࡽ㸪㣗ᚋࡋഛ‽ࡽ ࡽ ࡛ࡲ

㸪⣙ࡣࡢࡿࡍ⤊ࡀᐃ ࡢ 㛫ᚋࡢ⩣᪥ࡢ๓

ࢢࡎࡲ㸪ࡶሙྜࡿసࢆᅗࡿࡍ✏ᢞ㸬ㄽᩥࡓࡗ࠶࡛

㔜ࢆ㏱᫂⣬༙ୖࡢࡑ㸪ࡁᥥࢆࢱ࣮ࢹ⣬⏝ࣇࣛ

㸪࠸ࢆᐃつࣥ࣌⏝〇ᅗ࠺࠸ࢢࣥࣜࢺࢵ㸪ࣟࡡ

୍ᩥᏐ୍ᩥᏐ㸪୍ Ⅼ୍Ⅼ᭩ࡓ࠸㸬ᑡࡢࡋ㛫㐪࠶࡛࠸

࠸㛫㐪࡞ࡁ㸪ࡀࡓࡁ࡛ࡀಟṇࡢ࡛ࣥ࣌ಟṇࡤࢀ

ᅗ㸬༙㏱᫂⣬ࡓࡗ࠶ࡀᚲせࡍ┤ࡁᗘ᭩ࡣ࡛ ࢆ

ᥥࡢࡃ㸪 ศ௨ୖࡣࡓࡗグ᠈ࡿ࠸࡚ࡋ㸬

� ᙉ☢ᛶయࡢ☢ሙ B㸪 ᗘ T ☢ࡢ࡛ M B T
㸪ࡣ࡛ 㸪పࡿࡼἼ⌮ㄽࣥࣆࢫ㸪ࡣ

T

T

i
T T

j

T

q

M B T M B

k TF B
Dg

k TF B
D

F i B j jB

B g B k T
E Dq q g B

D D DT D T

㸪ࡋࡔࡓ

ࡿࢀࡉ⾲ 㸬࡛ࡇࡇ㸪 B ࡣ ☢Ꮚᩘ㸪kB ࡣ

ᐃᩘ㸪g ࡣ g ᅉᏊ㸪 ᐦᗘ㸪Eqࡢヨᩱࡣ
㸪D࣮ࢠࣝࢿ࢚ࡢἼࣥࣆࢫࡣ ࣇࢸࢫἼࣥࣆࢫࡣ
ᐃᩘ㸪ࢫࢵࢿ ࡢἼศᩓ㛵ಀࣥࣆࢫࡣ ḟࡢ㡯ࡢಀ

ᩘ㸪F i, BT ࡣ ✚ศ㛵ᩘ࡛ࡿ࠶㸬D 㸪ࡣ
㐢Ṕ㟁Ꮚࡢᐤࡿࡼ T2 㡯ࣥࣆࢫἼ㛫ࡢ┦

స⏝ࡿࡼ T5/2 㡯ࡿ࡞ࡽ

ᅗ ༢⤖ᬗ ྜ㔠ࡢ

᪉ྥࡢ☢ࡢ ᗘኚᣑᅗ㸬
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� ᙜ㸪 ྜ㔠ࡢ☢ࡢ ᗘኚࣥࣆࢫࢆἼ⌮

ㄽ㸦T3/2 㡯㧗ḟࡢ T5/2 㡯㸧ᇶ࡙࡚࠸ゎᯒࡍ

ಀࢫࢽࣇࢸࢫἼࣥࣆࢫࡓࡋᑟฟࡽ㸪☢ࡿ

ᩘ㸦DM㸧ࡀ୰ᛶᩓࡽồࣥࣆࢫࡓࡵἼࣇࢸࢫ
ࡀࡇ࠸࡞ࡋ⮴⣙༙ศ⛬ᗘ୍࡛ࡢಀᩘ㸦DN㸧ࢫࢽ
ᣦࢀࡉ㸪ࠕࡶࢀࡇ ㆟ࠖࡣᛶ㉁࡛࡞␗≉ࡢ

ㄽࡓ࠸࡚ࡗ࡞㸬࡛ࡇ㸪 ྜ㔠ࡢ☢

Ἴ⌮ㄽ࡛ࣥࣆࢫࡔࢇྵ࡛ࡲ㡯ࡢ㧗ḟࡀᗘኚ ࡢ

ㄝ࡛᫂ࡤࢀ࠶࡛ࡢ࠸࡞ࡁ㸪 Ẽ☢ࡢἼ௨እࣥࣆࢫ

ບ㉳ࡀᏑᅾࡢࡿࡍ㸪 ᗘ౫Ꮡ ࡢẼບ㉳☢ࡢࡑ

ᛶ࠺ࡣ㸪ࢆゎ᫂ࢆࡇࡿࡍ◊✲┠ⓗࡓࡋ㸬

☢Ẽບ㉳ࡍ♧ࢆᮏ㉁ⓗ≀⌮㔞ࡣ㸪☢ࡢࡶࡢࡑ

ࡑ㸬ࡿ࠶ῶᑡศ࡛ࡢࡽᑐ㞽ᗘ⤯ࡢ㸪☢ࡃ࡞ࡣ࡛

㸪࡛ࡇ ᘧ௦࡚ࡗࢃḟࡢ ᘧࢆ⌧⾲ࡢ᥇⏝ࡓࡋ㸬

T

T

n

m m m

m M B T M B M B

k TF B
Dgm

M B k TF B
D

m S B T

㸪ࡋࡔࡓ

࡛ࡇࡇ m ᐤ㸪ࡿࡼἼບ㉳ࣥࣆࢫࡀ m ࡣ

ᗘ౫Ꮡᛶ ࡢࡑ㸬ࡿ࠶ᐤ࡛ࡢἼບ㉳௨እࣥࣆࢫ

ࢱ࣮࣓ࣛࣃ࠸ࡋ㸪᪂ࡵࡓࡍ⾲ࢆ S㸪n 㸬ࡿࡍᑟධࢆ
グୖࡀ㡯࠸ࡋ᪂ࡢࡇ 㸬ࡿࡍᑐᛂ

☢ࡢ ᗘኚࢆࢱ࣮ࢹࡢ ᘧ࡛⾲ࡋ㸪ྛࣛࣃ

⟭ᆺィ࡛ࡇࡑ㸬࠸࡞ࡽ࡞ࡤࢀࡅ࡞ࡵồࢆࢱ࣮࣓

ᶵࢆ࡚ࡗゎᯒࡓࡗ⾜ࢆ㸬ᙜࡢィ⟬ᶵࡣ㸪ࢢࣟࣉ

㸦࣒ࣛ 㸧⾜ẖ ᯛࢻ࣮࢝ࢳࣥࣃࡢᡴࡕ㎸

㎸ࡳㄞィ⟬ᶵ࡛ࢲ࣮ࣜࢻ࣮࢝ࢆࢻ࣮࢝ࡢࡑ㸪ࡳ

㸪ࡣ㸬ゎᯒᡭ㡰ࡓࡗ࠶࡛ࡢࡶࡿࡏࡲ ࣮࣓ࣛࣃྛ

ࡋタᐃ್ᩘࡿ࠶ࢆࢱ ᘧࡽ☢ࢆィ⟬ࡿࡍ㸪

ྛ ᗘᑐ࡚ࡋ㸪ࡢࡇ☢ࡢィ⟬್ᐇ ್

ࡁࡳ㔜ࠕࡽ ࠖࢆồࡿࡵ㸪 ࡢࢱ࣮࣓ࣛࣃྛ

ࡁࡳ㔜ࠕ㸪࡚࠼ኚࢆ್ᩘ ᭱ࡢᑠࠖࢆࡿ࠼

ᡭࡢࡇ㸬ࡿ࠶࡛ࡢࡶ࠺࠸ࡍ᥈ࢆ⤌ࡢࢱ࣮࣓ࣛࣃ

㡰ࡣ㸪༢⣧ࡣ࣒ࣛࢢࣟࣉ࡛ࡢ࡞⡆༢ࡀࡔ㸪ィ⟬㔞ࡣ

ከࡾ࡞ࡃ㸪ࡢࢱ࣮࣓ࣛࣃタᐃ್ࢆㄗࠕࡿ㔜ࡳࡁ

᭱ࡢᑠࠖࢆ᥈ࡢࡍ㸪᭦ィ⟬㔞ࡀቑࡿ࠼㸬

ࡓࡲ ✚ศ㛵ᩘࡶ☢ࡢ⢭ᗘ 

ᙳ㡪࠸࡞ࡋ᮰್࡛ࡲ⣭ᩘࢆィ⟬ࡓࡋ㸬ࣟࣉࡢࡇ

᮰ࡸᕪศࡓࡋ≉㸪ィ⟬ᶵࡁࡃ᭩ࢆ࣒ࣛࢢ

ᤵࡢᏛ࡛࠺࠸ィ⟬ᶵᩘᏛࡪᏛࢆ࡞ຍ㏿ἲࡢ

ᴗࡀ㠀ᖖᙺ❧ࡓࡗ㸬

� ᘧᚑ࡚ࡗ 㡿ᇦࡓࡵྵࢆ ྜ㔠

⣔ࡢ☢ࡢ ᗘኚࢆゎᯒࡿࡍ㸪 ゝ࡛ࡲࢀࡇ

ࡓࡵồࡽ☢ࡓ࠸࡚ࢀࢃ DM ࡽࡢ୰ᛶᩓ
ࡢ DN 㸪ࡇࡿࡍ㸦DM ҩ�DN㸧⮴୍ࡰࡀ ࣥࣆࢫ

Ἴບ㉳௨እࡢ m 㸪nࡋᏑᅾࡀ ࡿ࡞

ࡕࢃ࡞ࡍ㸪ࡇ T2 㡯ࡢᏑᅾࢆぢฟࡓࡋ 㸬

d㑄⛣㔠ᒓᙉ☢ᛶࡣ࡚࠸ࡘ㸪㐢Ṕ㟁Ꮚࣔࣝࢹ

ᒁᅾ㟁Ꮚ࡛ࣔࢀࡎ࠸ࡢࣝࢹㄝ࡛᫂ࡢࡿࡁ㛗࠸㛫

㸪ࡀࡢࡿࡍ⾲௦ࢆࣝࢹ㸬㐢Ṕ㟁Ꮚࣔࡓࡗ࠶ࡀㄽதࡢ

ࣝࢹࣔ ࡶ㸬㔠ᒓᙉ☢ᛶ࡛ࡓࡗ࠶࡛ TC ௨
࠺࠸ࡿࡍẚᗘ ࡀ㏫ᩘࡢ⋠☢ࡣ࡛ୖ

㸪ࡋࡋ㸬ࡘ❧ࡾᡂࡀ๎ ࡛ࣝࢹࣔ

㸪ࡣ ࠸࡞ᗘ㡿ᇦ࡛ ࠸ಸ௨ୖ㧗ࡾࡼTCࡢ࡞

㸬ࡓࡗ࠶ࡀ┪▩࠺࠸࠸࡞ࡁㄝ࡛᫂ࢆ๎

ࡓࡲ ࠸࡚ࡋど↓ࢆἼບ㉳ࣥࣆࢫ㸪ࡣ࡛ࣝࢹࣔ

Ⓨᒎࢆࣝࢹ㐢Ṕ㟁Ꮚࣔࡢࡇ㸬ࡓࡗ࠶ၥ㢟࡛ࡶⅬࡿ

ࡀࡢࡓࡏࡉ ࡛㸪ᙜࡢ

Ꮫ࡛ࡶ⌮ㄽ㸪ᐇ㦂㠃ࡢࡽከࡢࡃ㆟ㄽࡓࡗ࠶ࡀ㸬

ࡣᗘኚ ࡢ☢ࡢ࡛ 㸪పࡿࡼㄽ⌮ࡢࡇ

T3/2 㡯௨እ T2 㡯ࡀᏑᅾ࡛ࡇ࠺࠸ࡿࡍ㸪
ྜ㔠࡛ࡢ T2 㡯ࡢ⌮ㄽⓗ᰿ᣐࡀࡓࢀࡽ࠼㸬ࡇ

ࡓࡵồ࡛ࡇ ྜ㔠ࡢ☢ࢱ࣮ࢹࡣࢱ࣮࣓ࣛࣃࡢ

ࡿ࠸࡚ࢀࡉ⏝ᘬࢡࢵࣈ 㸬

㸱㸬ࢫࣜࢠ␃Ꮫ㸦 㸧

�

Ꮫࡓࡗྲྀࢆᚋ㸪ᒣ⏣ඛ⏕ࡽ␃Ꮫࢀࡽࡵ⸀ࢆ

࡚ࢀࡉࢆά⏕✲◊࡛ࣃࢵ࣮ࣟࣚࡃࡽ㛗ࡣ⏕㸬ඛࡓ

ࡗከࡀ࠸ྜࡾ▱ࢫࣥࣛࣇࡸࢶࢻ㸪࡛ࡢࡓ࠸

ࠖ࠸Ⰻࡣࡵࡓࡢᑗ᮶ࡀ᪉ࡢⱥㄒᅪࠕࡋࡋ㸬ࡓ

≦⤂ࡢ⏕㸪ඛᏛࡢᡤ㸪ఱ࡛ࡇ࠺࠸

㸬ࡓࡗ㏦࡚࠼ῧࢆㄽᩥᡭ⣬㸪ᒚṔ᭩ࡢ⚾ ࣨ

᭶⛬࡚ࡋ㸪ࢫࣜࢠ ࡢࣥࢺࣉࣥࢨࢧ ඛ⏕

㸪Ḽ㏄ࡀ࠸࡞ࡁ࡛ࡣⓗຓ῭⤒ࢁࡇࡢࠕࡽ

࡛㈝⮬ゅඡࠕ࡛ࢀࡑ㸬ࡓ࠸㡬ࢆ㏉ࡢࠖࡿࡍ

ࠕ㸪ࢁࡇࡓࡋヰ⏕ඛࠖࡃ⾜ࡶ ࠸ࡽࡃ

⏦࠸᭷㞴ࡢࠖࡿࡍຓ࡛࣮ࢿ࣐ࢺࢵࢣ࣏㸪ࡽ࡞

㸬ࡓࡋࡾ᩿࠾ࡣࢀࡑ㸪ࡀࡓࡗ࠶ࡀฟࡋ

� ᡂ⏣ࢆⓎࡣࡢࡓࡗ ᖺࡢ ᭶࡛ࡓࡗ࠶㸬

ฟⓎࡢ 㐌㛫⛬๓㸪 ඛ⏕ࠕࡽᏛࡍ࠺ࡶࡀ

᫂ࡀ࣮ࢱࢫ࣮㸪࡛ࡢࡿධࡳఇࡢ࣮ࢱࢫ࣮ࡄ

ࡋࡋ㸬ࡓ࠸ᒆࡀ㟁ሗࡢࠖ࠺ࡼࡿ᮶ࡽ࡚ࡅ

⯟✵ๆࢆ᪤㉎ධ࡛ࡢࡓ࠸࡚ࡋ㸪ᙜึࡢணᐃ㏻ࡾ

㸪ࡣ౽ࡾᅇࡢࣃࢵ࣮ࣟࣚࡣ㸬ᙜࡓࡋฟⓎ

㸪⤥Ἔ࡚ࡾ᪦㝆୍ ✵ࢪࢵࣞ࢝ࣥࡢ࢝ࢫࣛ

㛫ࡢࡇ㸬ࡓࡗ࠶ᖖ࡛ࡀࡢࡿࡍ 㛫⛬㸪ᡭ㊊ࢆఙ
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ࣥࢻ㸬᪩ᮅࣟࣥࡓࡗࢆ᠁ఇࡋࡤ  ✵࣮ࣟࢫ࣮ࣄ

ࢨࣅࡓࡋ⾜㡿㤋࡛Ⓨࢫࣜࢠ㸬ࡓ࠸╔

ඛ⏕ࡢࡽ⤂≧ࢆධᅜᑂᰝᐁᥦ♧ࡋ ᖺ㛫ࡢ

ᅾチྍࢆ㈔ࡓࡗ㸬࡛ࣟࢫࣂࡽ ✵࣮ࣟࢫ࣮ࣄ

ࣥࢻࣥ ࡽ❆㏵୰㸪㌴࠺ྥ㥐࣮࣮ࣝࢱ࣮࢛࢘

㐲ࡃⅬᅾࡿࡍ㉥Ⲕ࢞ࣥࣞࡓࡅ㐀ࡢࡾᐙ࡚ࡵ═ࢆ

࡚࠸Ἓࡀᐇឤ࠺࠸ࡔࡢࡓ᮶ࢫࣜࢠ㸪ࡿ࠸

ࡓ࠸࡚ࡋ㸪ண⣙ࡁ╔ࣥࢺࣉࣥࢨࢧ㸬ิ㌴࡛ࡓࡁ

㥐㏆ࡢࡃ 㸦 㸧ධࡣࡢࡓࡗ㸪

㐣ࡓࡗ࠶࡛ࡂ㸬ࡢࡽࢀࡑ 㐌㛫⛬ࡣ㸪እᅜே

Ⓩ㘓ࡢᡭ⥆࡛ࡁ㆙ᐹ⨫ࡾࡓࡗ⾜㸪ᕷෆࢆぢᏛࡋ

࡚ᅇࡓࡋࡾࡓࡗ㸬ࡣࣥࢺࣉࣥࢨࢧ㸪ࢫࣜࢠ༡㒊

㸦ྕࢡࢵࢽࢱࢱ㸪ࡣࡇࡇ㸬ࡿ࠶࡛⏫ ࡢ ᖺ

᭶ ᪥῝ኪ㸪ࡢ࡚ࡅྥࢡ࣮࣮ࣚࣗࢽฎዪ⯟ᾏ

୰㸪ịᒣ࡚ࡋ✺⾪ỿἐࡓࡋ㸧ࡀฟ⯟ࡶ࡛ ࡓࡋ

㸬ࡿ࠶ࡀグᛕ㤋ࡓࡋ♧ᒎࢆᵝᏊࡢᨾࡢ㸬ᙜࡿ࠶

ᕷෆ୰ᚰ㒊ࡣ㸪᫇ࡢᇛቨ୍ࡢ㒊ࡀṧࡿ࠸࡚ࡗ㸬

ࡢᵝᘧ࣮ࢲ࣮ࣗࢳ㸪ࡃከࡶ≀ᘓ࠸ྂ ᖺ๓ࡢᘓ

≀࡛Ⴀᴗࡓࡗ࠶ࡶࣈࣃࡿ࠸࡚ࡋ㸬

㸪࡚ࡅ᫂ࡀࡳఇࡢ࣮ࢱࢫ࣮ ඛ⏕࡚ࡵึࡢ

ࡓࡀࡾࡪࡋヰࡢ⚾ࡢࡁࡢࡑ㸪ከศࡀࡓࡋ࠸࠾

㸪ᩘࡀ࠺ࢁࡔࡢࡓࢀࢃᛮ࠸ࡋࡓ ᪥ᚋ㸪 ඛ

࠼ᩍࢆⱥㄒ⏕㸦␃Ꮫ࣮ࢱࣥࢭㄒᏛࡢᏛࡽ⏕

௨ᚋ㸪㐌ࢀࡑ㸬ࡓࢀࡉ⤂ࢆタ㸧ࡿ ᅇ⛬ᗘ㏻

ࡽ࠸ࡽࡃᖺᚋ༙ࡾ࡞ࡃࡋᛁࡀ✲◊㸪ࡀࡓ࠸࡚ࡗ

ࡤࢀ࠸࡚ࡗ㏻ᚰ⇕ࡗࡶ㸬ࡓࡗ࡞ࡃ࡞ࢃ㏻ࡣ

࡚ࡗ࡞ᛮ࠺㸬

◊✲ᐊ࡛ࡣ㸪ᕼᅵ㢮㔠ᒓྜ㔠⣔ࢆ✲◊ࡢ⾜

ᕼᅵ㢮ࡸ≀㔠ᒓ㛫ྜࡢ㸪༢⤖ᬗࡾ࠾࡚ࡗ 㑄⛣㔠

ᒓྜࢫࣇࣝࣔ㔠ࡓ࠸࡚ࡗᢅࡾྲྀࢆ㸬ࢫࣜࢠ

ࢫࣇࣝࣔ๓ࡋᑡࡿ᮶ ྜ㔠ࡢ☢

࡛ࡢࡓ࠸࡚ࡗ ࡶ㸪ࢫࣇࣝࣔ ⣔ࢆ

㸬ࡓࡋ㇟ᑐࡢ✲◊ Ẽ☢ࢺࢵࢿࢢ࣐㉸ఏᑟࡢ

ኳ⛗ࡿ࡞ࡽ ไᚚࡢ☢ ᐃ⨨ࢺࢫ࣮࢜ࢆ

ဨ✲◊ࡢฟ㌟ࣜࣛ 㸬ࡓ࠸࡚ࡋ㛤Ⓨࡀ

ࡍ⁐ࢆ㸬ཎᮦᩱࡓࡗࢃᩍࡽ୍ࢆ᪉࠸ᢅࡾྲྀ

༢࣮ࣟࣝࡢస〇ࣥ࣎ࣜࢫࣇࣝࣔ㸪⅔ࢡ࣮

ᩍ⏕Ꮫ㝔ࡓ࠸࡚ࡁࡽࢡࣛ㸪ࡣ᪉࠸ࡢ⨨

㸬ࡓࡗࢃ ไᚚࡢ⮬ື ᐃ࡛ࡢ࡞ヨᩱࢺࢵࢭࡢ

 ᐃ᮲௳ࡢධຊ࡛ࡅࡔ㸪᪥ᮏ࡛ࡢ ᐃẚࡤࢀ

㞼Ἶࡢᕪ࡛ࡓࡗ࠶㸬 ᖺ ᭶㡭ࡣ◊✲ᐊ᪂

ࡢဨ✲◊࠸ࡋ 㸬ࡓࡋ௵╔ࡀ ๓ᖺࡢࡑࡣ

ࣇࢫ࣮ࢲࢵࣁࡣ㸪ࡾྲྀࢆ࡛Ꮫ࣮ࣝࣉࣂࣜ

㸬ࡿ࠸࡚ࡗ࡞ᩍᤵࡢࢻ࣮ࣝ

㸪Ꮫ㒊ࡣᏛࡢࢫࣜࢠ ᖺ㸪Ꮫ㝔༤ኈㄢ⛬

ᖺ࡛㸪᭱▷ ṓ࡛Ꮫࡿࢀྲྀࡀ㸬ᙜࡢ≀⌮Ꮫ

⏕㸪Ꮫ㒊ࡣつᶍࡢ⛉ Ꮫᖺ ྡ㸪༤ኈㄢ⛬ࡢᏛ⏕

ࡣ ྡ㸪ㅮᖌ௨ୖࡢᩍဨ ྡ⛬ᗘ㸪⚾࠺ࡼࡢ

ࡀဨ✲◊࡞ ྡ࡛㸪ࡢࡑෆᩍᤵࡣ ࡗ࠶࡛ྡ

ࣇࢵࢱࢫ⾡ᢏࡢࡑ㸬ࡓ 㸦㏻ࣇࢵࢱࢫົྡ

ᖖࡣᩍᤵࡢ⛎᭩㸧ࡀ 㸬༗๓ࡓࡗ࠶࡛ྡ 

༗ᚋ ࡢ㛫ࡣ㸪ᘓ≀ 㝵ࢸࡢ࡛࣮ࣝ࣍ࡢ

ࣨ᭶ࡣ⏝㈝㸪ࡾ࠶ࡀ࣒ࢱ࣮ 㸦ࢻ࣏ࣥ

ᖺࡣ ࢻ࣏ࣥ ⛬ᗘ㸧࡛ࡓࡗ࠶㸬ࡢࡇ㛫

ࢆࣉࢵ࡛࣮࢝ࢱࣥ࢘࢝᮶࡚㸪ࡀࢇࡉࡤ࠾ࡢⲔ࠾ࡣ

Ώࡍ⣚Ⲕࡿ࠶ࡀࢫࣅ࣮ࢧࡢ㸬⣚Ⲕゝࡶ࡚ࡗ㸪

᪥ᮏ࠺ࡼࡢ㧗⣭ࡃ࡞ࡣ࡛ࡢࡶ࡞㸪ࡢ࠸⃰ࡾ࡞

ࢡ࣑ࣝ㸪ࢀධࢆศ༙࠾⣚Ⲕ༙ศࣉࢵ࢝ࡣ⚾࡛

㸬୍ᗘࡓ࠸࡛ࢇ㣧࡛࠸ὀࢆ ⣚ࡣ᪥ᮏࠕ

Ⲕࢆࣥࣔࣞධ࡚ࢀ㣧ࡀࡴ 㧗ࡣࢀࡑࠕ㸪ࡃ⪺ࠖ

⣭࡞⣚Ⲕ࡛㸪࡛ࢫࣜࢠᬑ㏻㣧ࡣࡢࡶࡿ࠸࡚ࢀࡲ㸪

࡚ࡗゝࠖ࠸࡞ࡵ㣧࠸࡞ࢀධࡾࡗࡓࢆࢡ࣑ࣝ

Ꮫࡣࡇࡇ㸦ࣈࣛࢡࣇࢵࢱࢫࡢᏛࡣ࠾㸬ࡓ࠸

㒊⏕ࡣධ࠸࡞ࢀ㸧㸪Ꮫ⏕㣗ᇽ㸪ᐇ㦂࡛ࡢ㛫ࡀ㐣

ࣇࢵࢱࢫ㸬ࡓ࠸࡚㣗࡛ࣈࣃࡢࡃ㸪㏆ࡣࡁࡓࡂ

ࣜࡢ㸦ⓎἻᛶ࣮ࢲࢧࡸ࣮ࣝࣅ࣮࢞ࣛࡣ࡛ࣈࣛࢡ

㸪࡛ࡢ࠸ᙅ࣮ࣝࢥࣝࡣ⚾㸬ࡓࡵ㣧ࡶ㓇㸧ࢦࣥ

ࡸ ࢆ࣮ࣝࣅ㸦ࢹࣥࣕࢩ㸪ࡣࡁࡴ㣧

㸬ࡓ࠸࡛ࢇ㢗ࢆ㸧≀ࡳ㣧ࡓࡗ࡛࣮࢚࣮ࣝࣕࢪࣥࢪ

ᐟ⯋ࡣᏛࡢ⤂ᡤ࡛㑅ࡔࢇ㸪ᏛࡽṌ࡚࠸

ศ⛬ࢺࢫࣜ࢟ࡿ࠶ᩍࡀ⧊⤌ࡢ㐠Ⴀࡿࡍ

ࡢዪேࡣࡇࡇ㸬ࡓࡗ࠶࡛ 㸦ዪேゝ

㸪ࡣࢀᬽࡢᖺࡢࡑዪᛶ࡛㸪ࡢᮍ፧࠸㸪ⱝࡶ࡚ࡗ

ᙼዪࡢ⤖፧ᘧࡾ࠶ࡀ㸪ᣍᚅࡓࢀࡃ࡚ࡋ㸬࡚ࡋࡑḟ

ࡀ㸧ࡓࡗ࠶ዪᛶ࡛ࡢᮍ፧ࡢ㸪㔠㧥ࡶዪேࡓࡁ

ኤࡢ㸬㔠᭙᪥ࡓࢀࡃ࡚ࡋࢆ࡞ୡヰࡢ㸪㣗࡚࠸

㣗ࡣ㸪Ỵ࡚ࡗࡲ 㸪࡛ࡢࡶࡓ࠼ῧࢆ㇋

ࡇ㸬ࡓ㣗࡚ࡅࢆࣉࢵࣕࢳࢣࢺ࣐ࢺ࣮࢞ࢿࣅ

㸬ࡓࡗ࠶࡛ࡇࡢ⩦㢼ࡢ࡛ࢇംࢆࢺࢫࣜ࢟ࡣࢀ

᪥᭙᪥ࡣ㸪࠾⳹࡛࣮ࢼࢹ࡞㸪ኤ㣗ࣥࢧࡣ

ࢨࢹ㸬ࡓࡗ࠶࡛࣮ࣃࢧࡿࡺࢃ࠸ࡢ⣚Ⲕࢳࢵࢻ

㸪ࡣࢺ࣮ ࣜ࣎ࡓࡗࡲワࡾࡋࡗࡂࡓ࠸↝ࡀ

ࡣ㣗ࡢࢫࣜࢠ㸬ࡓฟࡀ࣮࢟ࢣࡿ࠶ࡢ࣒࣮ࣗ

࠸ゝࡿࢀࢃ㸬ࡋࡋ㸪࣮ࣟࣇ࣮ࣅࢺࢫ㸪⨺㸪

ࣇ㸪ࣃ࣮ࢽࢻ࢟ᩱ⌮㸪⫗ࡢ࡞ࣔ࢝㸪ࢠࢧ࢘

ᩱ⌮㸪ࣚࣃࡢ࡞ࣃࢪ࣮ࢭ࣮ࢯࡸࣃࣗࢩࢵ

ࡂࡡ⋣㸦ࢢࣥࣜࣥ࢜ࢽ࢜㸪ࢢࣥࢹࣉ࣮ࣕࢩࢡ࣮

ࢇ࡚ࡢࡂࡡ⋣㸪ࡢࡶࡓࡵ⅗࡚ࡅࢆ⾰ࡾ㍯ษࡢ

࡛ࢫ࣮ࢯࢺ࣐ࢺࢆ㇋㸦ࢬ࣮ࣥࣅࢻࢡ࣋㸧㸪ࡽ

⨁ࡿࢀࡽ࠼ῧ࠸࠸࡚ࡗ࠸ࡎ㸪ᚲ࡛ࡢࡶࡓ↻

ワࡢࡶ㸧࡞㸪ࡓࡗྜࡃࡼࡣཱྀࡢ⚾ࡶࢀ㸬ࡓ

⢾࡛◁ࢡ࣑ࣝࢆ㸦⡿ࢢࣥࢹࣉࢫࣛࡘࡦࡔ

㸪᭱ࡣࡅࡔ㸧ࢺ࣮ࢨࢹࡢ㣗ឤࡓࡋࡾࢁ㸪ࡓ↻

㸪㣗ࡀࡓࡗ࡞ࢃྜཱྀࡾࡲ࠶࡚ࡃࡿࡓࡗ⏑ࡣึ

ࡀ㸬⯉ࡓࡗ࡞࠺ࡼࡿࡌឤࡃࡋ࠸࠾ࡕ࠺ࡿ

㸬࠸࡞ࢀࡋࡶࡢࡓࢀࡉ㦄⌮ᩱࢫࣜࢠ
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㸪ࡾ࡞ࡃ㏆ࢫ࣐ࢫࣜࢡ ࡸ ࣇࢵࢱࢫ

࣮ࢼࢹࢫ࣐ࢫࣜࢡࡓ㣗࡛ࣥࣛࢺࢫࣞࡢࣈࣛࢡ

ࡣఇᬤࢫ࣐ࢫࣜࢡ㸬ࡓࡗࡋ࠸࠾≉㸪ࡣ

ࡢ 㸪࡛ࡢࡿᖐᐇᐙࡶ 㸬ࡓࢀࡽࡌ㛢ࡣ

㸬ᩘࣨࡓࡋࡇࡿࡍᅾᑅࡢ㸪Ꮫࡣ㛫ࡢࡑ

ᡤⅬᅾࡿࡍᏛࡢᑅ⩌ࡘࡦࡢ㸪 㝵ᘓ࡚ࡢᘓ

ࡢෆࡿ࠶Ჷᩘࡀ≀ 㝵୍ࡢᐊࢆࡾᙜ࡚ࡓࢀࡽ㸬

㐌㛫⛬ࡢᅾᚲせ࡞⾰㢮ࣅࣞࢸ࡞㸪ࣛࣇ

㝵ࡢࡑ㸬ࡓࡗ⾜࡚ࡗᣢࢆ࡞ࣥࣃ ᐊࡽࡃ

␃㸪࡛ࡢࡿᖐ㒓㔛ࡶ⏕Ꮫࡢࢫࣜࢠ㸪ࡀࡿ࠶࠸

Ꮫ⏕࡛ࡳࡢࡿ࠸ྡᩘࡀ㸪࡚࠸࡚ࡋࢇࡽࡀ㟼࡛

ࡓࡲ㸬ࡓࡗ࠶ ఇᬤ୰⚾୍ேࢫ࣐ࢫࣜࢡࡀ

࡛㐣ࢆࡢࡍࡈᚰ㓄ࡢ࠸ྜࡾ▱࡚ࡋᐙ᪘ࢆ⤂ࡋ㸪

ࢆ➻ᡭ࠺ࡼࡿࡍゼၥࢆᐙᗞࡢࡑ᪥ࡢࢫ࣐ࢫࣜࢡ

㢼ࡽ๓᪥ࢫ࣐ࢫࣜࢡ㸪ࡀࢁࡇ㸬ࡓࢀࡃ࡚࠼ᩚ

㑧ࢆᘬࡁ㸪ᙜ᪥ᮅ᩿ࡢࡾ㟁ヰࢆධࡓࢀ㸬ࢫࣜࢠ

ࡲࡋ࡚ࡋ㐓ࢆᶵࡢ࣮ࢼࢹࢫ࣐ࢫࣜࢡࡢᐙᗞࡢ

㸬࠺ᛮ㸪ṧᛕ࠸

ࢫࣇࣝࣔࡓࡋᐃ ࡁࡢࡇ ☢ࡢ

ࢆ ᘧᚑ࡚ࡗゎᯒࡿࡍ㸪 ࡓࡋᏑᅾࡣ࡛

ᐤࡢἼ௨እࣥࣆࢫ T2 㡯ࡃ↓ࡀ㸪᭦ࣥࣆࢫἼ

ࡘ㸪ࡎࡏᏑᅾࡶ㡯ࡢ㧗ḟࡢ Dࡢ ᗘ౫Ꮡᛶࡶ↓
➨ࡢἼࣥࣆࢫ࡞⡆༢ࡶ㸪᭱࠸ 㡯ࡿࢀࡉ⾲࡛ࡳࡢ

ࡓࡗศࡀࡇ 㸬ࡣࢀࡇ㸪ࢫࣇࣝࣔ

ࡀ☢ࡢ ࡓࡋᒁᅾ f 㟁Ꮚࡳࡢ㉳

ᅉࢆࡇࡿࡍពࡿࡍ㸬ࡢࡑ☢ࡢ ᗘ౫Ꮡᛶࢆ

➨ࡢἼࣥࣆࢫ㸪ࡵࡓࡍ♧ 㡯ࡢ T3/2 ᑐ࡚ࡋ
ᅗ -㸦Dࡁഴࡍ♧࡛⥺┤㸪ࡿࡍࢺࢵࣟࣉ࠺ࡼࡢ

㸬ࡿ࠸࡚ࡋῶᑡ࡚ࡗᚑቑຍࡢሙ☢ࡀẚ㸧 3/2
࡚ࡗࡼ㸪☢ሙࡣࢀࡇ D ࡀቑຍࡋ⾲ࢆࡇࡿࡍ
㑄⛣㔠ࢫࣇࣝࣔ㸬ᙜ㸪ࡿ࠼ぢ࠺ࡼࡿ࠸࡚

ᒓྜ㔠ࡢ☢ࡽồࡓࡵ DM ቑຍࡶሙ☢ࡀ

ᐇ㦂࠺࠸ࡿࡍ ㄽ⌮ࡿࡍㄝ᫂ࢆࢀࡑ

᭷≉ࢫࣇࣝࣔࠕࡣ㇟⌧ࡢࡇ㸪ࢀࡉ⾲Ⓨࡀ

ࢀࡇࡋࡋ㸬ࡓ࠸࡚ࢀࢃゝࠖ࠸࡞ࡣᛶ㉁࡛ࡢ

㸪ࡣ ✚ศ㛵ᩘ㸦ࡢࡇ㛵ᩘࡣ㸪≉ప

 ࡛☢ሙࡢᐤࡀࡿ࡞ࡃࡁ㸧ࡢ☢ሙ౫Ꮡᛶࢆ↓

どࡓࡋ⤖ᯝ࡛ࡿ࠶㸬ᅗ ៖⪄ࢆ㛵ᩘࡢࡇ࠺ࡼࡢ

ࡋ T3/2✚ࡢᑐ࡚ࡋᥥࡃ㸪 ࡽ ࡛ࡲ

㸬ࡪ୪ୖ⥺┤࡞⾜ᖹࡀᗘኚ ࡢ☢ࡢሙ࡛☢ࡢ

ሙ☢ࡣ 㸪Dࡶ࡚࠸࠾㔠ྜࢫࣇࣝࣔ㸪ࡣࢀࡇ
ࡀゎ㔘ࡢ࡛ࡲࢀࡇ㸪ࡋ♧ࢆࡇ࠸࡞ࡋኚࡾࡼ

㛫㐪ࡿ࡞ࡇ࠺࠸ࡓࡗ࠶࡛࠸㸬

� ࡣࡁࡓࡋධᅜࢫࣜࢠ ᖺ㛫ࡢᅾࢆணᐃ

㸪ࡀࡓ࠸࡚ࡋ ඛ⏕ࡢィ࡛࠸ࡽ㸪⩣ᖺ ᭶࡛ࡲ

ࡢ ᖺ༙◊✲ဨࡢ࡚ࡋᏛࡢࡽチྍࡀୗࡓࡾ㸬

⩣ᖺධࢨࣅࡽ࡚ࡗᘏ㛗ࡵࡓࡢ㸪ࣥࢺࣉࣥࢨࢧ

┬ෆົࢆ᭩㢮ࢺ࣮࣏ࢫࣃࠕ㸪ࡃ⾜㛵⛯ࡢ 

㏦࡛ࡢࡿ㸪 ࣨ᭶⛬ᗘಀࡓࡗ࠶࡛ࡇࡢࠖࡿ㸬

᭶ࡿ࠶ࡢ᪥ ࡿᖐ ᫂᪥㆙ᐹࠕࡽ

࿌࡚ࠖࡋᏳᚰࡽࡔࡇࡢࢨࣅ㸪࠺ࡼࡃ⾜

㸪ࡵࡓᘏ㛗ࡢ㸪እᅜேⓏ㘓ࡣ㸬㆙ᐹ࡛ࡓࢀࡽࡆ

ෆࡣࢺ࣮࣏ࢫࣃࠕ㸬ࡓࢀࡽࡵồࢆ♧ᥦࡢࢺ࣮࣏ࢫࣃ

ᅗ ࢫࣇࣝࣔ ྜ㔠ࡢ

☢ࡢ T ౫Ꮡᛶ㸬

ᅗ ࢫࣇࣝࣔ ྜ㔠ࡢ

☢ࡢ F BT T ౫Ꮡᛶ㸬
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࠸࡞ᡭඖࡔࡲ࡛ࡲࡲࡓࡗ㏦┬ົ 㸪ࡿ࠼ఏࠖ

ෆົ┬ၥࡓࡏࢃྜ࠸ᚋࠕ㆙ᐹෆົ┬ࡢ㐃⤡ࡀ

ഛ࡛㠃ಽࢆࡢࠖࡓࡅㄝ᫂ࡅཷࢆ㸪ᡭ⥆ࡣࡁ

↓⤊ࡓࡋ㸬ᢸᙜࡢ᪉ࡣ㸪ぶษ࡛ᑀ࡞ᑐᛂ࡛

ᚋࡢࡑࡋࡋ㸬ࡓࡗ࠶ ࣨ᭶ࡶ࡚ࡋ㸪ࢺ࣮࣏ࢫࣃ

ࢫࣥࣛࣇࡳ㸪ኟఇ࡛ࡇࡑ㸬ࡓࡗ࡞ࡇ࡚ࡗᡠࡣ

ࡼࡍ㏉ࡾ㏦ࢆࢺ࣮࣏ࢫࣃ࡛ࡢ࠸࡞ࢀࡋࡶࡃ⾜

ࡿࡍ㸬ࡓ࠸᭩ࢆᡭ⣬┬ෆົ࠺ 㐌㛫⛬࡛㸪༙

ᖺ㛫ࡢᘏ㛗チྍࡀࢺ࣮࣏ࢫࣃࡢ㏦ࡾ㏉ࡓࡁ࡚ࢀࡉ㸬

ᙜࡣ࡛ࢫࣜࢠࡽࢫࣜࢠࡢࢻࣥࣛࣝ

ࡍᣦ┠ࢆ❧⊃ศ㞳ࡢ ࣜࢠࡀࣟࢸᙎ⇿ࡿࡼ

ࡿࡍ㛵ಀࡶࡇࡢࡑ㸬ࡓ࠸࡚ࡋ㢖Ⓨࡶᮏᅵ࡛ࢫ

ᘏ㛗ࢨࣅ㸪ࡀ࠸࡞ࢀࡋࡶࡢ ࣨ᭶㛫ࡶಀࡓࡗ

㸬ࡓࡗ࠶ᛮ㆟࡛ࡣࡢ

ᖺ ᭶ ᪥㸪 㝵ࡢ࣮ࣝ࣍ᥖ♧ᯈࠕ

ඛ⏕㏥⫋ࠖᙇࡾฟࡓࢀࡉ㸬ㄡࣇࣝࣜࣉ࢚ࡀࡶ

ㆡࢆᖍᚋ㐍ࠕᐇ࡛㸪ࡀࡓ࠸࡚ࡗᛮᝏᡙࡢ࣮ࣝ

ࡢᚋ◊✲ᐊࡢࡑ㸬ࡓ࠸ⓙ㦫࡛ࡇ࠺࠸ࠖࡿ ே

ࡢ 㸦ᩍᤵ㸪ࡢࢫࣜࢠᏛࡣࢺࢫ࣏ࡢ㸪

ࡢ㡰㸧ࡢ

ᩍᤵ⫋ࡢᑂᰝࡾ࠶ࡀ㸪 ࡶ㸬ࡓࡋ㐍᪼ᩍᤵࡀ

㸪┤ᚋࡣ⪅⿵ೃࡢே୍࠺ 㸦⌧ᅾࡣ㸪

Ꮫ࡚ࡋ⦅ࡿ࠸࡚ࢀࡉ㸧ࡀࡓࡓࡗ⾜࡚ࡗ⛣㸪

ࡓࢀࡽࡅࡘࡏぢࢆ⏺ୡ࠸ࡋཝఱࡣฟ᮶࡛ࡢࡇ

㸪ࡶᚋࡢࡑ㸪ࡓࡌឤ࠺ࡼ ඛ⏕ࢱࢺ࣮ࣃࡣ

㸬ࡓ࠸࡚ࢀࡽ᮶Ꮫ࡛࣒

㸪ࡀࡿࢀࢃゝᅜࡢἾᲬኈ⤀ࡣࢫࣜࢠ ᖺ

ࡅࢆ࣮࣮࢙࢟ࣥࢳ㥔㍯ሙࡢ㸪Ꮫࡣ㛫ࡢ༙

࠶ࡶ࡞᎘࠺࠸ࡿࢀࡲ┐ࡀ㌿㌴⮬ࡓ࠸࡚࠸⨨࡚

㸪ࡋࡋ㸬ࡓࡗ ࡛ ⚾ࡓࢀࡃ࡚࠸㛤ࡀ

㸪ࢸ࣮ࣃㄌ⏕᪥ࡢ ඛ⏕ࡸ◊✲ᐊࡢே㐩⾜

ࢆᐊ✲◊ࡳ㆟㸪ẖᖺኟఇࡢ࡛࣒࣑࣮࢞ࣥࣂࡓࡗ

ゼࢧࢦࣛࢧࣥ࣌ࢫࡿࢀᩍᤵࡢ ᐙ᪘

ࢽࢪ࣮ࣂࢺࢫ࢚࣓࢘࢝ࣜኤ㣗㸪◊✲ᐊࡢ

ࡓ࠸᮶࡚࡛ࣝ࢝ࢸࣂࢧࡽ  ኵ፬

ࢧ࣑ࢫ࣐ࢫࣜࢡࡢᩍ࣮ࢱࢫ࢙ࢳࣥ࢘ࡓࡗ⾜

㸬ࡓࡗ࠶࡛ࡢࡶ࠸ࡋᴦࡓ࠼ฟேࡢࡃ㸪ከ࡞

ᖺ ᭶࣮ࣚࣟࢫ࣒ࡽࣥࢻ࡛ࣥࣟ౽ࣃࢵ

ࡁ⾜ࢫࣜࢠࡣࡽ࣒ࢲࣝࢸࢫ࣒㸪࣒ࢲࣝࢸ

ࡢ⏣㸪ᡂࡃ࡞ࡣ࡛⏤⤒࢝ࢫࣛ࠺ࡼࡢࡁࡢ

┤⾜౽࡛ᖐᅜࡓࡋ㸬

㸲㸬ᩍ㣴㒊㸦 㸧

ࡃ⾜ᐊ✲◊ࡢ㸪ᒸᒣࡋᖐᅜࡽࢫࣜࢠ

ᒣ⏣ඛ⏕ࡀධ㝔ࡓࢀࡉ⪺ࢆࡇࡿ࠸࡚ࡋ㸬ᐊ

㸬ࡓࢀࡽࡡᑜࢆឤࡢ㸪␃Ꮫࡃ⾜࠸ぢ⯙࠾

࠺ࡑࡋࢀ࠺㸪ࡿ࠼ఏࠖࡓࡗࡼኚ࡚ࡗ⾜ࠕ

ࡢࡓࢀࡉ㏥㝔ࡄ┤ࡣࡁࡢࡑ㸬ࡓࢀࡽ࠾࡚ࡋ

ࡢࡑ㸪ࡀࡔ ᖺᚋ࠾ஸࡓࢀࡽ࡞ࡾ࡞ࡃ㸬

㸪㫽ྲྀᩍ㣴㒊ࡋᛂເබເࡢ᭶ᚋᩘࡢࡑ

≀⌮Ꮫᩍᐊࡽෆᐃࡢ㟁ヰࡣࡢࡓࡗ࠶ࡀ㸪 ᖺ

ࢃྜࡕᡴ㫽ྲྀࡳఇࡢ㸬ᖺᮎࡓࡗ࠶࡛ࢀᬽࡢ

㸬ࡓࡋ࠸࠾࡚ࡵึ⏕㸪㐂ᆏඛࢀゼࡵࡓࡢࡏ

ᩍࡸ⟭ἣ㸪ண≦ࡢ㸪ᩍ㣴㒊≀⌮Ꮫᩍᐊࡣࡁࡢࡑ

⫱㛵ಀ⯡ࡢㄝ᫂ࡓࡅཷࢆ㸬 ᖺ ᭶ᮎ㫽ྲྀ

ࡋண⣙ࢆ⯋ⓑᐟࡢ㸪Ꮫࡁࡓࡁ࡚ࡋ㉺ࡗᘬ

࡚ࡋᒃఫࡶㄡࡃࡽࡤࡋࡣ㒊ᒇࡢࡑ㸬ࡓ࠸࡚ࢀࡃ࡚

࠸࡛ࢇയࡶ␚ࡾᙇࡀᕢࡢ⺸⻡㸪࡛࠺ࡼࡓࡗ࡞࠸

ࡾࢆࢺ࣮ࣃࡢẸ㛫ࡄࡍ࠸ᛮࡣ࡛ࢀࡇ㸬ࡓ

ධᒃࡓࡋ㸬ᐟ⯋ࡣ ࣨ᭶࡛ࡢࡿ࡞ࡇࡓࡾ㸪

㸪ࡃ⾜ィಀ࠸ᨭᡶࡢࡑ ࣨ᭶࡛ฟࡓேࡣ

㡭㸪▼ࡓࡋ⤊ࡀ㸬๓ᮇࡓࢀ㦫ࡔ࡚ࡵึ

ඛ⏕ࣥࢻࣥࣟࡀࡓࡋ௵╔ࡽ㸬ࡢࡑᚋෆఀຓ

ඛ⏕ࡀᖇேࡋ௵╔ࡽ㸪≀⌮Ꮫᩍᐊࡣ ேయไ

⏕㡭㸪㐂ᆏඛࡓࡋࡃᬻ࡚ࡋ௵╔㸬㫽ྲྀࡓࡗ࡞

⏤⸩ᶫᮏ㝯ඛ⏕㸪ᒣᓊṇ᫂ඛ⏕㸪Ᏻࡢᩍ⫱Ꮫ㒊

ඛ⏕ࢆ⤂ࡓࢀࡉ㸬Ᏻ⸨ඛ⏕ࡣᕼᅵ㢮ྜ≀ࡢ

☢ᛶࡾ࠾࡚ࢀࡉ✲◊ࢆ㸪⚾ࡶ✲◊ࡢ㏆ࡃ㸪ࢀࡑ

௨ᚋ㸪 ⥺ᅇᢡ⨨࠾ࢆ࡞⅔ࢡ࣮ࡸࡿࡍࡾ

ࡋ㸪᠓ពࡀࡔࡢࡿ࡞ୡヰ࠾ࡀ᪉ࡢ⚾࡞

࡚㡬ࡿ࠸࡚࠸㸬ᩍ㣴㒊࡛ࡣᩍ⫱࡚ࡋ㸪༙ᮇ≀

⌮Ꮫࡢㅮ⩏ 㐌࣐ࢥ ᪥༗ᚋࡿ࠶≀⌮Ꮫᐇ㦂

㸬ࡓࡋᢸᙜࢆ

ᕼᅵࡓ࠸࡚ࡋస〇࡛ࢫࣜࢠ㸪ࡣᙜึࡓࡋ௵╔

㢮ྜࢫࣇࣝࣔ㔠 㸪 ☢ࡢ࡞

ࢆ✲◊ࡢጞࡓࡵ 㸬ࡢࡑ☢ࡢゎᯒࡽ㸪

ᙇ⭾⇕ࡢ࡛ Ẽయ✚ຠᯝ㸦ప☢ࡣ㉁≀ࡢࡽࢀࡇ

㸪Ꮫ࠸ᛮࡣ࡛ࡢࡿ࠶ࡀᙉไయ✚☢ṍ㸧ࡸᖖ␗ࡢ

࡛࠾ࡓࡋ࠸ឡࡢୗึኵඛ⏕㸪⇕⭾ᙇ

ᯝ㸪⤖ࡢࡑ㸬ࡓࡋ࠸㢪࠾ࢆᐃ ࡢᙉไయ✚☢ṍ

㸪 Ẽయ✚ຠ☢࡞ࡁࡾ࡞㸪ࡶ

ᯝࡀほ ࡓࢀࡉ㸬ࡣࢀࡇ ࡸ ࡢ d 㐢Ṕ㟁Ꮚ

ࡓࡋุ᫂ࡀࡇࡿࡍ㉳ᅉࢺ࣓ࣥẼ࣮ࣔ☢ࡿࡼ

㸬ࡢࡽࢀࡇᕼᅵ㢮ྜࢫࣇࣝࣔ㔠ࢀࡇ

ᬗ㉁⤖ࡓࡁ࡚ࡋ✲◊࡛ࡲ ྜ㔠ࡓࡵྵࢆ

☢࡚࠸ࡘ㸪⌧㇟ㄽⓗ࡞ᒁᡤ☢ࣔࢆࣝࢹᥦၐ

ࡓࡋ 㸬ᅗ 㸬⤯ᑐ㞽ᗘࡍ♧ࢆᶍᘧᅗ 㸪

☢ሙ B ୰࡛ࡢᒁᡤ☢ ML B ࣥࣂࣥࣆࢫ㸪ࡣ

ࢻ  㸬᭷㝈ࡿࡲỴࡽᕪࡢ㟁Ꮚࡢࢻࣥࣂࣥࣆࢫ

ᗘ T ᒁᡤ☢ࡢ࡛ ML B T ᕪࡢ㟁Ꮚࢻࣥࣂ㸪ࡣ

ࡉࡁࠕࡿࡼ ࡂࡽᦂ⦪ࡕࢃ࡞ࡍ㸪ࡂࡽᦂࡢࠖ m
㸦T2 㡯㸧ࡾࡼ ML B ࡑ㸪㸬᭦ࡿࡍῶᑡࡽ

ᒁᡤ☢ࡢ ML B T ࢃ࡞ࡍ㸪ࡂࡽᦂࡢࠖࡁྥࠕࡢ

ࡂࡽᶓᦂࡕ m 㸦T3/2㸪T5/2 㡯㸧ࡾࡼῶᑡࡋ㸪



8 中井生央：磁性と構造に関わり四十年余り
㫽 ྲྀ  Ꮫ  Ꮫ 㝔 ᕤ Ꮫ ◊ ✲ ⛉㸭ᕤ Ꮫ 㒊 ◊ ✲ ሗ ࿌ ➨ 45 ྕ

☢ M B T 㸪ࡣࡂࡽ㸬⦪ᦂࡿࢀࡉ ほ࡚ࡋ

⤫ィᚑ࠺ d 㐢Ṕ㟁Ꮚ㉳ᅉࡿࡍ㸬

᪉㸪ᶓᦂࡣࡂࡽ㸪 ⤫ィᚑ࠺

㸪ࡣẼయ✚ຠᯝ☢࡛ࡲࢀࡇ㸬ࡿ࠶ᐤ࡛ࡢ

☢Ẽⓗయ✚ࡀ☢ M B T ࡢ ẚࡉࡿࡍ

࡞࠸࡚ࡁㄝ࡛᫂ࢆᐇ㦂ᐇࡣ࡛ࢀࡇ㸪ࡀࡓ࠸࡚ࢀ

㸪☢Ẽⓗయᇶࢆࣝࢹᒁᡤ☢࡛ࣔࡇࡑ㸬ࡓࡗ

MLࡀ✚ B T ࡢ ౫Ꮡࢆࣝࢹࣔ࠺࠸ࡿࡍᥦ

ၐࡋ㸪ࡢࡑ᭷ຠᛶࢆ㆟ㄽࡓࡋ 㸬

ࡢ๓ࡃ⾜ࢫࣜࢠ ᖺᒸᒣࡢ๓⏣⿱

ᐅඛ⏕ࡀ㸪ࡢࡇᖺᡂࡓࡋᨺᑕගタ 㸦

㸪ᙜࡣ㧗࣮ࢠࣝࢿ࢚◊✲ᡤ㸪⌧ᅾࡢ㧗࢚

ࡓࡗࢆᨺᑕගࡢຍ㏿ჾ◊✲ᶵᵓ㸧࣮ࢠࣝࢿ

㸦 㸪 ⥺྾ᚤ

⣽ᵓ㐀㸧ࡢຮᙉ㸦㛵す ◊✲㸪⌧ᅾࡣ᪥

ᮏ ◊✲⤫ྜ㸧ࡓࡆୖࡕ❧ࢆ㸬ࢀࡑཧ

ຍࡋ㸪ᑡࡣࡋ ࡲࢀࡇ㸬ࡓ࠸࡚ࡵጞࢆຮᙉࡢ

㸪ᵓ㐀ࡣᛶ☢ࡢ㉁≀ࢫࣇࣝࣔࡓࡗᢅࡾྲྀ࡛

ࡃࡋ᪂࡚ࡋ௵╔㫽ྲྀ࡛ࡇࡑ㸬ࡿ࠸࡚ࡗಀࡃ῝

ఱࡁࡓ࠼⪄ࢆࡿࡍࢆ✲◊ࡢ㸪㛗㊥㞳⛛ᗎࢆᣢ

ᡭ࡞᭷ຠࡿ▱ࢆᒁᡤᵓ㐀ࡢ┦ࢫࣇࣝࣔ࠸࡞ࡓ

ẁ࡛ࡿ࠶ ጞᮏ᱁ⓗࢆ✲◊ᵓ㐀ࡢ࡚ࡗࢆ

ࡣ㸬 ᐃࡓࡋࡇࡿࡵ ᐇ㦂ࡢ⏕๓⏣ඛࡢ࡛

࠺㸪୍ே࡛࡛ࡢࡓ࠸࡚ࡗࢃᩍࡽ୍࡚ࡋ⾜ྠ

࠸ࡘ㸪ゎᯒᡭἲࡀࡓ࠸࡚ࡗ࡞࠺ࡼࡿࡁ࡛

ࡋ௵╔㫽ྲྀ࡛ࡇࡑ㸬ࡓࡗ࠶⣲ே࡛ࡢࡃࡣ࡚

ࡓ ᖺࡢኟఇࡳ๓⏣ඛ⏕࠾㢪࡚ࡋ࠸ 㐌

㛫ᒸᒣᅾࡋ㸪୍ࡽᡭゎࡓࡅཷࢆࡁ㸬ኪ

ࡢ⏕ඛࡣ㸪ẖᬌኤ㣗ࡀࡓࡗࡲἩ⯋ᐟࡢᒸᒣࡣ

d 㻌
㻌

㻌

㻌
㻌

㻌
I I 㻌

㻌㻌㻌

i V㻌 i V㻌

㻌
I 㻌

㻌
I 㻌

I I 㻌

㻌
㻌

㻌㻌
㻌

㻌
Linearly  polarized㻌

ᅗ  ᐃ⣔ࡢᴫ␎㸬㻌

d I I

䇸z M Bm

m

M B TM B T

ᅗ ᒁᡤ☢ࣔࡢࣝࢹᶍᘧᅗ㸬

ᒁᡤ☢ࡢࡉࡁ㸦⦪ᦂࡂࡽ㸧

㸬ࡿࡍኚࡀ㸧ࡂࡽ㸦ᶓᦂࡁྥ



9鳥 取 大 学 大 学 院 工 学 研 究 科 /工 学 部 研 究 報 告 第４５巻
㫽 ྲྀ  Ꮫ  Ꮫ 㝔 ᕤ Ꮫ ◊ ✲ ⛉㸭ᕤ Ꮫ 㒊 ◊ ✲ ሗ ࿌ ➨ 45 ྕ

㡭ࡢࡇ㸬ࡓࡗ࡞㥅㉮ࡈࢆ⌮ᡭᩱࡢᏯ࡛ዟᵝ࠾

㓄ࡣ࣒ࢱࣥࢩ࣐㸪ᙜึࡀࡓ࠸࡚ࡋࢆㄢ㢟⏦ㄳ

ศࡓࡗ࡞ࢀࡉ㸬ࡀࢁࡇ㸪⩣ᖺࡢ ᭶ᮎ ࡢ

㟁ヰࡽ⏕㔝ᮧᫀඛࡢᢸᙜ࣒࣮ࣥࣛࣅ

ࠕ㸪ࡾ࠶ࡀ 㛫ࡀࡃ✵ࡀ࣒ࢱࣥࢩ࣐ࡽ࡞ᐇ㦂ࡍ

㸬༶ࡓࡗ࠶ࡀฟࡋ⏦࡞ᖾ㐠ࡢࠖࡿ࠶ࡣពᛮࡿ

⟅࡛ᐇ㦂ࡢᕼᮃࢆఏ࠼㸪 ᭶ึࡵ⚾⮬㌟ࡢጞࡵ

㸪ᛴࡃ࡞ࡶ⾜ᬛ㢌ᛴࡣ㸬ᙜࡓࡋ⌧ᐇࡀᐇ㦂ࡢ࡚

࡛ࠖୣ◁ࠕ⾜ 㛫⛬࡚ࡅᒸᒣ㸪᪂ᖿ⥺࡛ᮾ

ி㸪ᮾிࡤࡃࡘ࡛ࢫࣂࡽᕷ㸪㫽ྲྀࢆᮅฟ࡚ኤ

᪉ ⾜㣕ࡶ㸦ᙜࡓࡗ࠶࡛⛬⾜࠺࠸ࡃ╔

ᶵ࠺࠸㑅ᢥ⫥ࡀࡓࡗ࠶ࡣ㸪㣕⾜ᶵࢆ⏝ࡓࡋሙ

ྜ 㣕⾜ᶵࡣ㸧㸬ࡓࡗ࡞ࢀࡉ⤥ᨭࡀ㈝᪑ࡽ

ࡢ⛬ศ༙ࡢ㸪ᙜ࡚ࡋ⏝ࢆ 㛫ᙅ࡛⾜ࡇࡃ
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ۑ
ڧ

ᅗ ࡿࡍᑐ㛫ࢢ࣑ࣥࣜࡢ 

ᑕ࣓ࣥࡢ  ᙉᗘ㸬ࡢ

ᐇ⥺ࡣ㛫ࡢᑐᩘ㛵ᩘࡍ⾲ࢆ㸬

㻌

㻌
㻌

㻌

㻌
㻌

㻌
㻌

㻌
㻌

ᅗ ᴫ␎㸬ࡢᆺ㸧ࡈࡾ⨨㸦ᦂࢢ࣑ࣥࣜ

ᐜჾෆ࣮ࣝ࣎㔠ᒓ⢊ᮎࢆධࢀ㸪

ᐜჾྎࢆᕥྑᦂࡍࡽ㸬

ȟ

ᅗ 㔠ᒓ⢊ᮎ ࡿࡍᑐ㛫ࢢ࣑ࣥࣜࡢ

⥺ᅇᢡ࣮ࣥࢱࣃ㸬

㻌

ᅗ ࡢᚋࢢ࣑ࣥࣜࡢ ⢊ᮎ㸬

ᖹᆒ⢏ᚄࡣ⣙ 㸬ࡿ࡞
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㸪k࡛ࡇࡇ 㸬Njࡍ⾲ࢆࣝࢺࢡ࣋Ἴᩘࡣ ࡣ j␒┠ࡢ
ཎᏊࡢ㓄ᩘ㸪Rj ࡣ ⥺྾ཎᏊ j␒┠ࡢཎᏊ
㛫ࡢᖹᆒ㊥㞳㸪 j ࡣ j ࡢཎᏊࡢ┠␒
ᅉᏊ࡛ࡿ࠶㸬࡚ࡋࢱ࣮࣓ࣛࣃࢆࡽࢀࡇồࡿࡵ

㸪jࡁ ᚋ᪉ᩓᖜࡢཎᏊࡢ┠␒ fj k, 㸪ග㟁Ꮚ
⛬⾜⏤⮬ᖹᆒࡢ k 㸪j ࢺࣇࢩ┦ࡢཎᏊࡢ┠␒

j k ࣒ࣛࢢࣟࣉ㸪⌮ㄽࡣ ್⟭ィࡢ

㸬Njࡿ࠸⏝ࢆ ࡣ ⛬ᗘ㸪Rj ࡣ

㸬ࡿࡁ⢭ᗘ࡛Ỵᐃ࡛ࡢ ᘧࢆ ኚ࡚ࡋ㸪

ḟືࡢᚄᵓ㐀㛵ᩘ R 㸬ࡿࢀࡽᚓࡀ

k

k
R W k k k i kR dk

R i R

R R R

㸪W࡛ࡇࡇ k ࡣ ❆㛵ᩘ࡛㸪᭷㝈ࡢ k ࡢ
⠊ᅖ㸦k  k 㸧࡛ ኚࢆᡴࡕษࡿᙳ㡪

㸬ᅗࡿ࠸࡚ࡋపῶࢆ ࡋࢢ࣑ࣥࣜࣝ࢝ࢽ࣓࢝㸪ࡣ

ࡓ ࡢ ྾➃࡛ࡢ R ࡛㸪 ཎᏊ࿘ࡾ

㸪ࡣ๓ࢢ࣑ࣥࣜ㸬ࡿ࠸࡚ࡋ♧ࢆᵝᏊࡢ ཎᏊࡢ

࿘ࡢࡾ ⨨ࡢ ཎᏊࡿ࠶ࡀࡳࡢ㸦ࡋࡔࡓ㸪

ཎᏊ㛫ࡢ┦ࢆࢺࣇࢩ⪃៖࡛ࡢ࠸࡞࠸࡚ࡋ㸪ᅗࡢ

ᶓ㍈ࡣᐇ㝿ࡢ㊥㞳ࡣከᑡ␗ࡿ࡞㸧㸬ࢢ࣑ࣥࣜ㛫

ᚋࡣ㸪 㸬ࡿࢀ⌧ࡀࢡ࣮ࣆ࡞ࡓ᪂⨨ࡢ

ࡣࢀࡇ ཎᏊ㛫㊥㞳ࡶࡾࡼ㏆࠸⨨

㸪ࡋ♧ࢆࡇࡓࡁ࡛ࡀྜ⤖  ΰྜ⢊ᮎ㛫ࡢ

࡛ཎᏊࡢᣑᩓࡾࡼ㸪ྜ㔠࠸࡚ࡋ⾲ࢆࡇࡓࡋ

㸪࠺ࡼࡢࡇ㸬ࡿ ࡣ ⛬ᗘࡢ࡛ࡲᒁᡤᵓ

㐀ࡿ▱ࢆ᭷ຊ࡞ ᐃᢏ⾡࡛ࡿ࠶㸬

ᕤᏛ㒊ᡤᒓࡢࡽ࡚ࡋ ᖺవࡣࡾ㸪୍㒊ᨺ

ᑕ ග  ࡼ ࡿ 㸦

㸪 ⥺☢ẼⰍᛶ㸧ࡢ☢ᛶ◊✲ࡗ⾜ࡶ

ࡀࡓ࠸࡚ 㸪┦ኚែࡢ࡚࠸ࡘᵓ㐀ⓗ◊✲ࡀ୰

ᚰ࡛ࡓࡗ࠶㸬ᬻࡃ㐲ࡓ࠸࡚ࡗࡊ☢ᛶ✲◊ࡢ

ᗘᡠࡿ㌿ᶵࡣ㸪᭱㏆┒ࢡࢽࣟࢺࣥࣆࢫࡓࡗ࡞ࢇ

ฟ✲◊ࡢᕼⷧ☢ᛶ༙ᑟయࡢ࡚ࡋศ㔝୍ࡢࢫ

�ࡿ࠶࡛ࡽࡓ࠼ 㸬ࡢࡇᕼⷧ☢ᛶ༙ᑟయࡣ㸪ᙉ

☢ᛶ༙ᑟయࡢ୧᪉ࡢ≉ᛶࡕࡶࢆ㸪☢Ẽ࣮࣓ࣜࣔ

࠶㉁࡛≀ࡿࢀࡉᮇᚅࡀ⏝ᛂࡢࢫࣂࢹࡢ࡞

ᚲࡿࡍ⌧㸪ᐇ⏝ୖᐊ ௨ୖ࡛ᐇࡣᙉ☢ᛶࡢࡑ㸬ࡿ

せࡀࡿ࠶ࡀ㸪㑄⛣㔠ᒓࢆῧຍࡓࡋ㓟≀ࡀᐊ ௨

ࡢୖ TCࡀࡇࡘࡶࢆⓎぢࢀࡉ㸪ᕼⷧ☢ᛶ༙ᑟయ
�ࡿ࠸࡚ࡗ࡞⿵ೃ࡞᭷ຊ࡚ࡋ 㸬ࡋࡋ㸪ࡢࡇ

ᕼⷧ☢ᛶ༙ᑟయ㓟≀࡛ࡢᐊ ᙉ☢ᛶࡢⓎ⌧ᶵᵓ

☢ᙉࡢࡇ㸬ࡿ࠸࡚ࢀࡉṧ࡚ࡋၥ㢟ࡢ㸪ᮍゎỴࡣ

ᛶࡢⓎ⏕ࡣ㸪 �ᵓᡂཎᏊࡀ☢Ẽ࣮ࣔࢆࢺ࣓ࣥᣢ

㸪ࡘ ࡿࡍྜ⤖ᙉ☢ᛶⓗࡀࢺ࣓ࣥẼ࣮ࣔ☢ࡢࡑ�

࠺࠸ 㸬ࡿ࠶ྍḞ࡛ࡀせ⣲ࡢࡘ Ẽ࣮ࣔ☢ࡢ

㸬ࡿࡁ㐩ᡂ࡛࡛ࡇࡿࡍῧຍࢆ㑄⛣㔠ᒓࡣࢺ࣓ࣥ

୍᪉㸪 ಖࢆྜ⤖ᙉ☢ᛶⓗࡢ㛫ࢺ࣓ࣥẼ࣮ࣔ☢ࡢ

ᣢࡣࡵࡓࡿࡍ㸪 ᆺ༙ᑟయࡢሙྜ㸪⤖ྜࢆ፹

㟁Ꮚࡢࡑ㟁Ꮚࡢ࡚ࡋࣜࣕ࢟ࡢᑟయ୰༙ࡿࡍ

ᚲせࡀ㓟⣲✵Ꮝࡢࡵࡓࡿࡍᤕᤊ⠊ᅖ࡞㐺ᙜࢆ

ࡿ࡞ 㸬ࡋࡋ㸪࡛ࡲࢀࡇ㸪ࡢࡑ㓟⣲✵ᏍࡢᏑ

ᅾࢆ┤᥋ほ ࡓࡋࡓࡗ↓ࡣ㸬࡛ࡇࡑ㸪ࡢࡑ㓟

⣲✵Ꮝࢆ ࡛ほ ࢆࡇࡿࡍ┠ᣦࢆ✲◊࡚ࡋ

ᅗ ࡢᡂ ᗘ࡛↝ྛࡢ

ᐇ㦂ᐊ⣔ࡢ ⥺ᅇᢡ࣮ࣥࢱࣃ㸬

ᅗ ࡓࡋࢢ࣑ࣥࣜࣝ࢝ࢽ࣓࢝ ࡢ

྾➃࡛ືࡢᚄᵓ㐀㛵ᩘ㸬
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ጞࡓࡵ 㸬ẕయ㓟≀ࡣ࡚ࡋ㸪ከࡢࡃඛ⾜◊

ࡿ࠶ࡀ✲ ᆺࡢ 㸦✵㛫⩌ 㸧ࢆ⏝

ࡣ࡚ࡋ㸬ῧຍ㑄⛣㔠ᒓඖ⣲ࡓࡋࡇࡿ࠸ ࢆ

᥇⏝ࡋ㸪㔠ᒓඖ⣲ࡢ࣮ࢱࢫࣛࢡ⏕ᡂࢆ㑊ࡵࡓࡿࡅ㸪

ཎᮦᩱ࡚ࡋ㓟≀ ࣑ࢆࡽࢀࡇ㸬ࡓ࠸⏝ࢆ

㸪ᅛ┦ᛂἲ࡛ࡋΰྜࢢࣥࣜ సࢆ

〇ࡓࡋ㸬ᅗ ᅇ㌿ᑐ㝜ᴟヨᩱࡢࡇ㸪ࡣ ⥺

※㸦 㸧ࡢࡽ ࡓࡋᑕ↷ࢆ⥺

⢊ᮎࡢࡁ ⥺ᅇᢡࡍ♧ࢆ࣮ࣥࢱࣃ㸬ࡢࡇᅗࡣࡽ㸪

↝ᡂ ᗘ 㸪  ࡶ࡛ࢀࡎ࠸ࡢ

ᵓ㐀༢┦ࡢヨᩱ࠺ࡼࡿ࠸࡚ࡁ࡛ࡀぢࡿ࠼㸬

ࡋࡋ ᨺᑕග㸦Ἴ㛗ࡢ࡛ 㸧ࢆ

⢊ᮎࡓࡗ ⥺ᅇᢡ࡛ ᐃࡿࡍ㸪ᅗ ࡼࡍ♧

㸪↝ᡂ ᗘ࠺ ゅᗘࡢ༳▮ࡢ࣮ࣥࢱࣃࡢ

㸪 ᵓ㐀ࡘࡶࢆ 㸦✵㛫⩌ 㸧ࡢ

ࢡ࣮ࣆ࣓ࣥ 㸪୍㒊࡚ࡗ㸬ᚑࡿ࠸࡚ࢀ⌧ࡀ

ࡋᯒฟࡀ┦ ༢┦ุ࡛࠸࡞ࡣ᫂ࡋ

㸬୍᪉㸪↝ᡂ ᗘࡓ 㸪ࡣヨᩱࡢ ༢┦

㸬ᅗࡿࡁᐃ࡛᩿ 㸪↝ᡂ ᗘࡣ ヨᩱࡢ

ࡢ ほࡀࢫࢩࣜࢸࢫࣄ㸬ࡿ࠶࡛⥺᭤☢ࡢ࡛

㸬ᅗࡿࡁㄆ࡛☜㸪ᙉ☢ᛶࡽࡇࡿࢀࡉ  㸪ࡣ

ࡢヨᩱࡢࡇ ➨㸬ࡿ࠶ᚄᵓ㐀㛵ᩘ࡛ືࡢ࡛➃ 㸪

➨ 㸪➨ ࠎ㸪ྛࡣࢡ࣮ࣆ ཎᏊ࿘ࡢࡾ➨ ㏆᥋

ࡢ ཎᏊ㸪➨ 㸪➨ ㏆᥋ࡢ ཎᏊࡍ♧ࢆ㸬࣮ࣆ

ᅗ ᭤⥺㸬☢ࡢ࡛ ᐊࡢ

ᙉ☢ᛶࡢ≉ᚩ࡛ࡀࢫࢩࣜࢸࢫࣄࡿ࠶

ほ ࡿࢀࡉ㸬

B

M

ύ

ᅗ ࡢᡂ ᗘ࡛↝ྛࡢ

ᨺᑕග ⥺ᅇᢡ࣮ࣥࢱࣃ㸬

ᅗ ࡢ ᚄᵓ㐀㛵ᩘ㸬ືࡢ➃

R ύ

R ύ

ᅗ ࡢ ᚄᵓ㐀㛵ᩘ㸬ືࡢ➃
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ࡶ≦⨨㸪ᙧࡢࢡ ᵓ㐀ࡢ 㸪ࡋ㓞ఝ

ᵓ㐀ࡢ 㸬୍ࡿ࡞␗ࡣ ᪉㸪ᅗ ࡢ

ཎᏊ࿘ࡢࡾᵝᏊࡍ♧ࢆ ᚄᵓ㐀㛵ᩘືࡢ➃

㸪ࡣ࡛ ࡣ ᵓ㐀ࡢ 

ࡶ ᵓ㐀ࡢ 㸪ᅗࡾ࡞␗ࡶ ࡢ

ᵓ㐀ࡢ 㸪᭱ࡋࡋ㸬ࡿ࠸ఝ࡚ ㏆᥋ ཎᏊࡢ

㸬ࡿ࠸࡚ࡗ࡞ࡃࡉᑠࡀࢡ࣮ࣆ ᵓ㐀ࡢ ࡛

㸪ࡣ ࡣࡾ࿘ࡢ ಶࡢ ཎᏊࡀ㓄㸦 㓄㸧

㸬ᅗࡿ࠸࡚ࡋ ࡢ ࢆ ࡢ

ᘧᚑ࡚ࡗゎᯒࡿࡍ㸪 ࿘ࡢࡾ ཎᏊᩘࡣ

 㓄ࡾࡼῶᑡุࡀࡇࡿ࠸࡚ࡋ᫂ࡓࡋ㸬ࢀࡇ

ࡣ ཎᏊ࿘ࡅࡔࡾ㓟⣲✵Ꮝࡀ ಶᏑᅾࡇࡿࡍ

㸬ࡿ࠸࡚ࡋពࢆ  㸪㟁ࡿࡍ⨨ࡀ

Ẽⓗ୰ᛶࢆಖᣢࡵࡓࡿࡍ㸪㓟⣲✵Ꮝࡿࡁ࡛ࡀ

㸪࠺ࡼࡢࡇ㸬ࡿࢀࡽ࠼⪄ ࡾࡼ

᥋ᐇ㦂ⓗ┤ࢆᏑᅾࡢ㓟⣲✵Ꮝࡢ

ド᫂ࡓࡋ㸬

� ᖺࡢி࡛ᅜ㝿㆟ࡁࡢ㸪ࢫࣇࣝࣔ

ྜ㔠ࡿ࠸࡚ࡋࢆ✲◊ࡢᛅ㸦㡑ᅜΎᕞᕷ㸧ࡢ

ᩍᤵࡓࡗྜࡾ▱㸬 ᖺࡣ ᩍᤵ࠾ࡢᘵᏊ

࡛ࢇࡉ ࡿ࠸࡚ࡋ✲◊ࢆ ༤ኈࢆ㸪

ᖺࡣ ᩍᤵࢆ㫽ྲྀᣍᚅࡓࡋ㸬 ᖺࡣ㸪

ࡀ⚾ ◊✲ᐊࢆゼၥࡓࡋ㸬ࡁࡢࡑᏛࡢṇ㛛

ࡀΎᕞᕷぢ࡚㸪㫽ྲྀᕷࢆᶓ᩿ᖥࡓࢀࡽࡆᥖ

ጜጒ㒔ᕷ࡛ࡓࡗ▱ࢆࡇࡿ࠶㸬ࡢࡑᚋࡶ ༤

ኈࡣ㸪 ࡸ ࡀ✲◊㸪ඹྠࢀゼᐇ㦂ࡢ࡛

ࡿ࠸࡚࠸⥆ 㸬

ᩍ⫱ᆅᇦᏛ㒊ࡢᏳ⸨ඛ⏕ࡽ㸪ෆⵚྂᖌ⠊

㸦୰ᅜ㸪ᾈ≉㸦ࢺ࣍ࣇࣇ㸧ᕷ㸧ࡽ᮶࡚ࡿ࠸

ಟኈㄢ⛬ࡢ␃Ꮫ⏕ࡀ༤ኈㄢ⛬ධ࠺࠸࠸ࡓࡾヰ

㸬ࡓࡋࡇࡿࡅཷࡁᘬࡀ⚾㸪࡛ࢀࡑ㸬ࡓࡗ࠶ࡀ

ᖺ ᭶ࡢධヨࡢ᪥ࡀᗘ㸪ி㒔࡛㛤ദࡢ☢Ẽ

ᅜ㝿㆟୰࡛ࡓࡗ࠶㸬࡛ࢀࡑ ᪥ࡅࡔ㆟ࢆᢤࡅ

ฟࡋ㫽ྲྀ࡛㠃᥋ࡕ❧ࡓࡗᚋ㸪㆟ᡠࡓࡗ㸬

ࢪࣥᏛ⏕㸪ᮤⱥᮽ㸦ࣜࡢࡑ㸪ࡣࢀᬽࡢᖺࡢࡑ

ࢆࢇࡉ㸧࢙ ࡗࡽࡶ࡚࠼ぬࢆ㸪ᐇ㦂᪉ἲࡋ⾜ྠ

ࢆ✲◊㸪ඹྠࡣࡢࡔࢇ㑅࡚ࡋ࣐࣮ࢸࡢ㸬ᙼዪࡓ

ࡓࡾࡽ⏕ᮧᒣⱱᖾඛࡢᐊ⹒ᕤᴗࡓ࠸࡚ࡋ

ࢫࣇࣝࣔ ྜ㔠ࡢ ✲◊ᵓ㐀ⓗࡿࡼ

ࡿ࠶࡛ 㸬ᙼዪࡣ ᖺ㛫࡛Ꮫࡾྲྀࢆ㸪ࡢࡑ⩣

ᖺࡣ ᖺ㛫◊✲ဨ࡚ࡋ㫽ྲྀᅾࡓࡋ㸬ࡣ

ෆⵚྂᖌ⠊ࡢㅮᖌࡾ࡞㸪 ඛ⏕ࡢ◊✲ᐊ

ẖᖺࡶᚋࡢࡑ㸬ࡿ࠸࡚ࡋᡤᒓ ᮶࡚㸪⇕㟁ᮦ

ᩱࡢ ᐇ㦂ࢆඹྠ࡛⾜ࡿ࠸࡚ࡗ 㸬 ᖺ

ࡣ ᅜ㝿㆟ࡀி࡛ࡓࡗ࠶㸬㆟ᚋࡢᶵ

 ඛ⏕ࡢ◊✲ᐊࢆゼၥࡓࡋ㸬ிࡣ✵ࡢ

ᬕࡢࢀ᪥࡛ࡀࡓ࠸࡛ࢇ⃦ࡾࡼࢇ࡛ࢢࢵࣔࢫࡶ㸪

ᑐ↷ⓗࡃ⥆ࡶ࡛ࡲࡇࡣ✵ࡢࢺ࣍ࣇࣇ㟷✵࡛࠶

ࡢ㸬ᖺࡓࡗ ᭶ࡶ㸪ᮤࢇࡉ㸪 ඛ⏕㐩

㸪ࡻࡋࡗ࠸ 㸬ࡿ࠸࡚ࡋࡇ࠺⾜ࢆᐇ㦂ࡢ࡛

࡛ࡁࡢࡑࡁࡢࡑ㸪ࡣά࡛⏕✲◊ࡢ࡛ࡲࢀࡇ

ከࡢࡃ᪉ඹྠ࡛◊✲࡚ࡏࡉ㡬ࡓ࠸㸬᭱ࡶ㛗ࡃ

⏕ᰩᰨ∾⏕ඛࡢ㸪ឡࡣࡢࡿ࠸࡚ࡋ✲◊ඹྠࡶ

࡛㸪ඛ⏕ࡀ㝣ඛ➃ࡓࢀࡽ࠾ ᖺ௦୰㡭

ࡢ⏕ཎᾈඛ⸩ࡢᗈᓥࢆᏛࡣ⚾㸬ࡿ࠶࡛ࡽ
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Prospect and Development of Functional Inorganic Materials 
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Abstract: To develop high performance solid ionic conductors, various kinds of compounds and solid solutions have 
been prepared and the relations between their crystal structures and conductivities have been studied. Here, the prospect 
and development of the solid ionic conductors were mentioned especially focusing on the 38 year�’s results by the 
present author�’s laboratory together with the innovative experimental methods. 
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1 Na -  Na "-

 

 

2 M- "-
M = 1) Na, 2) Ba, 3) Gd. 

 



18

3  X 1) 
20% CaO   2) 20% MgO   3) 10% Y2O3 
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8 Bi2O3
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10  

 

11 (NRG)  
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12 LISICON NRG  

 

13 Li  

 

14 Mg3Ni RG  
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15  

16 Mg3Ni
NRG-CT  
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Study on Hypersonic Plasma Flows associated with Planetary Entry Flights 
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Abstract: This paper introduces the study on hypersonic plasma flows associated with planetary entry flights. The study 
is aiming at improving the prediction accuracy of planetary entry flight environments by investigating the 
characteristics of hypersonic plasma flows behind shock waves generated in entry flight conditions. In the first part of 
this paper, one of the ground testing facility to simulate entry flight conditions is described. Then, a measurement 
technique for hypersonic plasma flows is described by introducing the measurement system developed at the test 
section of a shock tube. After that, spectroscopic data of CO2-N2 plasma flows in an entry flight condition are shown to 
describe the thermochemical state in the plasma flows. Finally, the summary of this paper is presented.  
 
Key Words: Planetary entry flight, CO2-N2 plasma, Shock tube, Spectroscopy, Nonequilibrium thermochemistry 
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No. 6, pp. 78--85, June 2013. 
 
Reliability analysis based on traffic density for 
cloud computing 
Tamura, Y.*, Yamada, S. (* ) 
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(ISSRE 2013), Pasadena, California, U.S.A, 
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Analysis of Household Vehicle Usage and 
Ownership under Different Taxation Policies 
Kuwano, M., Fujiwara, A.*, Zhang, J. *, Tsukai, M. * 
(*Hiroshima University) 
92nd Annual Meeting of the Transportation Research 
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2031-2036, (2013) [IEEE Catalog Number: 
CFP13SMC-POD, ISBN: 978-1-4799-0650-5] 
 
Utilization of the Yonmenkaigi System Method for 
Sand Mining Management of Community Building 
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Seasonal Changes in the Performance of a Catch 
Crop for Iitigating Diffuse Agricultural Pollution.  
Kondo, K. *1, Inoue, K. *1, Fujiwara, T. *1, Yamane, S. 
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A  Method  of  Determining  a  Suitable  Survey  Area  for  Measuring  the  Reliable  Quantities  of  Beached  
Litter  and  Accumulated  Litter  on  Sandy  Beaches

Tamon  OKANO  and  Akira  MORITA
Department  of  Chemistry  and  Biotechnology,  Graduate  School  of  Department  of  Engineering,  

Tottori  University,  Tottori,  680-8552  Japan  
E-mail:  okano@chem.tottori-u.ac.jp  

Abstract: The  quantity  of  accumulated  litter  on  a  beach  indicates  the  pollution  level,  whereas  the  quantity  of  beached  litter  relates  to  
the  density  of  floating  marine  litter  and  the  amount  of  inappropriate  waste  disposal. The  purpose  of  investigating  either  accumulated  
litter   or   beached   litter   is   to   obtain   the   index   quantity   of   litter   for   an   entire   beach,   and   to   research   the   changes   of   quantity   or   the  
differences  between  other  beaches.      For  this  purpose,  it  is  essential  to  investigate  several  representative  items  on  a  long  beach  area,  
with   the  exclusion  of   small  debris.      The   reliabilities   for   the   survey  area  and   the  measured  value  can  be  evaluated  with  an  excess  
quantity,  which  is  represented  by  the  equation  [100×(|Q1-Q2|)/(Q1+Q2)]  where  QN  is  the  quantity  of  litter  on  Site  N.      In  order  to  
reduce   the   influence   of   irregular   data   of   survey   areas,   it   is   important   to   investigate   several   locations.   Assuming   that   the   excess  
quantity   is   about   10%,   in   order   to   obtain   the   reliable   quantity   of   the   beached   litter   on   the   beaches   facing   the   Sea   of   Japan, it   is  
necessary  to  investigate  at  least  500  m  of  beach-line  area  of  6  beaches  every  month.
     
Key  Words: Suitable  survey  area,  Beach  litter  quantity  excess,  Accumulated  plastic  debris,  Beached  litter,  Floating  marine  debris
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2010ᖺ4᭶㸪7᭶㸪10᭶㸪2011ᖺ2᭶ㄪᰝࡓࡋ㸬୰

ᆺ〇ရࡣࡳࡈཎᙧ༙ࡢศ௨ୖࡓࡵࢆᐃᙧࡈ

ࢫࣛࣉ⏝㠃άᛶ⏺ࡢ㸪ᾮయ[17]ࣝࢺ࣎ࢺࢵ࣌㸪࡛ࡳ

㸪୍[5]⎼ࢡࣥࣜࢻᐜჾ[6]㸪ᰤ㣴ࢡࢵࢳ ༖⎼ࢆ㝖ࡃᐜ

✚300㹫L௨ୖࡢ୰ᐜ㔞ࡢ㓇⎼[5]㸪ࣛ[18]࣮ࢱ㸪㛗

ᚄ15௨ୗࡢእ⦡ࡾ㸪୰㏻ࡋ㸪እ✰ᆺࡢ✀3ࡢᑠᆺ
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⁺ᴗ⏝࡛ࢺ࣮ࣟࣇ㸪ࡢࡽࢀࡇရ┠ࡢᐃ⩏3ࡧࡼ࠾✀

ᑠᆺࡓࡲ㸬ࡿ࠶⫣ᩥ⏝ᘬࡣ┿[19]ࡢࢺ࣮ࣟࣇࡢ

⁺ᴗ⏝ࡾࡼࢺ࣮ࣟࣇ࡞ࡁ୰✵ࡧࡼ࠾ⓎἻయࣟࣇ

ࡢ㸬ㄪᰝࡓࡋศᯒ࡚ࡅ㸪ศࡋㄪᰝྠࡶ[19]ࢺ࣮

ᐇἲࡣ㛗10.00ࡉmࡢࣉ࣮ࣟࡢ୧➃Წࡾྲྀࢆ

⛣ࢆࡅࡔᲬࡢഃ∦࠺ࡼࡢ࣮ࢲࣂࢹ㸪ࡅ

㸪ố⥺10࠸⾜ࢆ☜ㄆࡢ⨨GPS࡛㸪100mẖࡋື

m༊㛫ࡢぢࢆࡳࡈࡿࢀࡽ᧔ཤࡎࡏಶᩘࢆࡅࡔㄪ

 㸬ࡓࡋศᯒ࡚ࡋᩘ✚ሁࡢố⥺㊥㞳ࡢ㸪୍ᐃ

25mࡀዟ⾜ᖜࡢ◁ࡢㄪᰝᮇ㛫୰ࡣ㔞ࡳࡈ╔⁻

௨ୖ࡛6ࡓࡗ࠶ᾏᓊࡢㄪᰝᆅ࡛㸪ࢀࡒࢀࡑ㞄᥋250m

⨨ࡢすഃࡢ㸬ྛㄪᰝᆅࡓࡋㄪᰝ࡚ࡅศ⏬2༊ࡢ

��ǀࡢᘪࣨࡣ ��Ǯ ����1�����ǀ ��Ǯ �����(㸪

᮲◁ୣすࡢ��ǀ ��Ǯ ����1�����ǀ ��Ǯ �����(㸪

ᮧ◁ୣࡢ��ǀ ��Ǯ ����1�����ǀ �Ǯ ����(㸪అ㔝ᾏ

ᓊࡢ ��ǀ ��Ǯ �����1�����ǀ �Ǯ �����(㸪㫽ྲྀ◁ୣ

すࡣ ��ǀ ��Ǯ �����1�����ǀ ��Ǯ �����(㸪㫽ྲྀ◁

ୣᮾࡣ ��ǀ ��Ǯ �����1�����ǀ ��Ǯ �����(࡛㸪す

㞄᥋2࡚ࡋศ➼2ࢆ༊㛫ࡢ500㹫 ᮾࡽⅬྛࡢ➃

༊⏬ࡓࡋ㸬ࡢࡽࢀࡇᾏᓊࡢ␎ᆅᅗࡣ᪤ሗ࿌ࡋ

୕Ἑᕝࡢ㫽ྲྀ⨨ࡢ୰ኸࡢ㸪ㄪᰝᆅ[5]ࡀࡿ࠸࡚

ࡽ㸪ᘪ࡛ࣨ᪥㔝ᕝἙཱྀࡣ㊥㞳⥺┤ࡢἙཱྀࡢ

す⣙9.1㸪᮲◁ୣすࡣኳ⚄ᕝἙཱྀࡢす⣙10.7㸪

ᮧ◁ୣࡣ༓௦ᕝἙཱྀࡢす⣙14.4࡛అ㔝ᾏᓊࡣ

す⣙5.6㸪㫽ྲྀ◁ୣすࡣ༓௦ᕝἙཱྀࡢᮾ⣙0.6

࡛㫽ྲྀ◁ୣᮾࡣᮾ⣙6.7࡛ࡿ࠶㸬ㄪᰝࡳࡈࡓࡋ✀

ࡼ࠾⣮యࡢ⏝⸆㎰ࡳࡈ୰ᆺ〇ရࡢ✀6ࡢ㸪๓グࡣ

ᐜჾ[6]㸪ႍࢡࢵࢳࢫࣛࣉ⏝ᾮయࡧ ᜥ⸆ᐜჾࢆ㝖ࡃ

⢝ရ㸪ẅ㸪ሬᩱ㸪ࡢ࡞⏝ࢫ࢞ࣥࢱࣈ⪏ᅽ㔠

ᒓ⨁[6]ࢆ✀2ࡢຍࡢ✀8ࡓ࠼୰ᆺ〇ရࡳࡈ㸪ᆺࡈ

㸪[19]ࢺ࣮ࣟࣇⓎἻయ✵୰ࡢ㛗ᚄ15௨ୖ࡚ࡋࡳ

[16]ࣉ࣮ࣟࡢ⣙0.3m௨ୖࡉᚄ6mm௨ୖ࡛㛗┤ࡧࡼ࠾

࡛㸪᧔ཤࢆక࠺ẖ᭶ࡢㄪᰝ2010ࢆᖺ4᭶2013ࡽᖺ

3᭶ࡓࡗ⾜࡛ࡲ㸬 

 

㸱㸬⤖ᯝ⪃ᐹ 

 

3.1 ⁻╔㔞ሁ✚㔞ࡢ┦㐪㸪ࡧࡼ࠾ㄪᰝ⠊ᅖ

 ᐃ್ࡢホ౯ἲ 

 

 ᾏࡣࡳࡈ㸪ほගᐈࡸ㔮ࡾேࡿࡼ࡞ᾏ

ࡉᾏୖ࡛ᢞᲠࡸ㝣ୖࡢ㸪㐲᪉ࡳࡈሙᢞᲠ⌧ࡢ࡛

⏤╔⁻㸬ࡿࢀࡉูࡳࡈ᮶⏤╔⁻ࡿ⤒ࢆ㸪ᾏࢀ

᮶ࡳࡈ⌧ሙᢞᲠࡢࡳࡈẚ⋡ࡢ᥎ ἲࡣ࡚࠸ࡘ

ᒇෆ⏝ࡢ㸯L ௨ୖࡢᆺࣝࢺ࣎ࢺࢵ࣌⁻ὶ୰

ỿࡵࡓࡴᾏ࡛ᢞᲠࣈࢱࡓࢀࡉᆺ㣧ᩱ⨁ࢆせ⣲

ᾏࡢ࡛◁ࡢࡽࢀࡇ㸪[20]࡚ࡗࡼ㔜ᅇᖐศᯒࡿࡍ

ࡣࡳࡈࢆࡇࡿ࠶࡛ࡳࡈ╔⁻☜ㄆࡿ࠸࡚ࡋ㸬

ᾏὒᾋ㐟᩿ࡣࡳࡈ⥆ⓗࡀࡿࡍ╔⁻㸪⁻╔ࡈࡓࡋ

ὶࡽᾏⓗ⥆᩿࡛࡞㢼ࡸୗୖࡢᾏỈ㠃ࡣࡳ

ฟࡿࡍ㸬₻ộࡿࡼᾏỈ㠃ࡢኚࡀ࠸ࡁᾏ࡛

㸪ᾏࡀࡳࡈࡓࡋ╔⁻࡛⛬㐣ࡿࡍపୗࡀ㸪ᾏỈ㠃ࡣ

Ỉ㠃࡚ࢀࡘࡿࡍ᪼ୖࡀᾋ࡚ࡗࡀୖࡁὶฟࡿࡍ㸬

ࡶෆ࡛ࡢ㸪㸯᪥ࡣᾏ࡛࡞ࡁࡢᖸ‶ᕪࡵࡓࡢࡇ

ᾏࡳࡈ㔞ࡀࡃࡁኚ[9,21]ࡿࡍ㸬ࡶࡋὶฟ㏿

ᗘ࡚ࡗࡼ✀ࡳࡈࡣ┦㐪[22]ࡵࡓࡿࡍ㸪㛫ࡢ⤒㐣

ࡈ✚ሁࡕࢃ࡞ࡍ㸬ࡿࡍኚࡶᡂ⤌ࡶ㔞ࡳࡈඹ

㔞ࡳࡈࡿ࠸࡚ࡗṧ㸪ㄪᰝⅬ࡛ᾏୖࡣ㔞ࡳ

࡛㸪ᾏࡢởᰁᗘ࠸࡞ࡂࡍࡍ♧ࢆ㸬࡚ࡗࡀࡓࡋ

ሁ✚ࡳࡈ㔞ࡢ༢㛫ࡢḟඖࡎࢀࡲྵࡣ㸪ố⥺

㛗ࡉᙜ[14]ࡿ࡞ࡾࡓ㸬 

 ⁻╔㔞ࡣ㸪ὶࡳࡈࡃ╔ࢀ㔞୍ࡢᐃᮇ㛫ࡢ✚⟬

್࡛㸪✚⟬㛫ố⥺㛗ࡉᙜࡀࡾࡓ༢[5]ࡿ࡞㸬

ὶࡳࡈࡃ╔ࢀ㔞࡛ࡵࡓࡿ࠶㸪ὶฟ㏿ᗘ࠸㏿ࡀ₻ộ

ࡼ㢼ࡓࡲ㸬ࡿ࠶ᅔ㞴࡛ࡣᐃ ࡢᾏᓊ࡛࡞ࡁࡢ

࡞∦◚ࣥࣞࢳࢫ࣏ࣜⓎἻࡿࡍὶฟᐜ᫆ࡶ࡚ࡗ

ࢆ✀ࡳࡈࡿࡅཷᐜ᫆ࢆᅔ㞴࡛㸪㢼⛣㏦ࡶᐃ ࡢ

㝖ࡃ㸪₻ộኚࡢᑠ࡞ࡉ᪥ᮏᾏഃ࡛ࡣ㸪1 ࣨ᭶

㛫᪂ࡃࡋሁ✚ࡿࡍ⁻╔⏤᮶ࡳࡈ㔞ࡀ㸪1 ࣨ᭶㛫

㸬1[21]ࡿ࡞㏆ఝ್ࡢ㔞╔⁻ࡢ ࣨ᭶ࡢࡈㄪᰝࡢ

㛫ணᮇ࠸࡞ࡋᾏᓊΎᤲࡶ࡚ࡗ࠶ࡀ㸪ࡀࢀࡑㄪᰝ

ࢆᙳ㡪࡞ࡁㄪᰝ್ࡢ㸪ḟ᭶ࡤࢀ࠶ᚋ࡛┤ࡢ

⥆㸪㐃࡚ࡗࡀࡓࡋ㸬࠸࡞࠼ 12ࣨ᭶㛫ࡢㄪᰝ㔞ྜࡢ

ィࡰࡣ 1ᖺ㛫ࡢ⁻╔㔞ࡿࡏ࡞ࡳ㸬ࡵࡓࡢࡇ㸪

╔⁻᭶㛫ࢆ㔞ࡳࡈ✚ሁ࠸ࡋ᪂ࡢ㸯ࣨ᭶㛫ࡣ࡛ࡇࡇ

㔞㸪12ࣨ᭶ࡢ㐃⥆ㄪᰝࡿࡼ᭶㛫ሁ✚㔞ࡢ✚⟬್

 㸬ࡓࡋグ␎ᖺ㛫⁻╔㔞ࢆ

ࡢᏛㄪᰝ⛉࡞ᐃ㔞ⓗࡢ㔞ࡳࡈ✚ሁࡸ㔞ࡳࡈ╔⁻ 

┠ⓗࡣ㸪ㄪᰝᆅࡿ࠶ࡢᾏᓊ୍ᖏὶࡳࡈࡃ╔ࢀ㔞㸪

ᣦᶆࡢởᰁᗘࡳࡈࡢ㸪ᾏᓊ୍ᖏࡸ㔞╔⁻ࡕࢃ࡞ࡍ

್㸪ࡕࢃ࡞ࡍሁ✚ࡳࡈ㔞ࢆᚓࡿ࠶࡛ࡇࡿ㸬ࡔࡓ

ศᕸᆒ୍ố⥺᪉ྥࡣࡳࡈᾏࡢࡽࢀࡇ㸪ࡋ

ᾏᓊ୍ࡀᐃ್ ࡢ⠊ᅖࡢព௵ࡵࡓࡢࡇࠋࡿ࠸࡚ࡋ

ᖏࡳࡈࡢ㔞ࡢᣦᶆ್࡚ࡋ㸪ࡢ⛬ᗘࡢಙ㢗ᛶࢆ

ᣢࢆࡘホ౯ࡿࡍ᪉ἲࡀᚲせࡿ࡞㸬ࡋࡋ㸪ㄪ

ᰝ⠊ᅖࡸㄪᰝ್ࡢጇᙜᛶࢆホ౯ࡿࡍ᪉ἲࡣ࡛ࡲ

ሗ࿌࠸࡞࠸࡚ࢀࡉ㸬࡛ࡇࡑⴭ⪅ࡣࡽᅗ㸯࠺ࡼࡢ

 ࢆ㔞ࡳࡈ࡛‽ᇶࡌྠㄪᰝ༊⏬࡛㸪ྠ᪥ࡢᩘ「

ࡢෆࡢࡑ㸪ࡾ 2༊⏬࡛ࡳࡈࡢ㔞ࡽ㸪ᘧ ࡍ♧1࡛

㐣⋡ࢆィ⟬ࡋ㸪࡚ࡗࡼࢀࡑಙ㢗ᗘࢆホ౯ࡿࡍ

㸪2ࡕࢃ࡞ࡍ㸬ࡿࡍᥦࢆࡇ ༊⏬࡛ࡳࡈࡢ㔞ࡢ

೫ࡀࡾᑠ࠸ࡉ㐣⋡ࡀᑠࡾ࡞ࡃࡉ㸪ㄪᰝ⠊ᅖࡣ

㐺ษ࡛㸪ࡢࡑㄪᰝ್ࡣㄪᰝᆅࡴྵࢆᾏᓊ୍ᖏࡈࡢ

ࡇࡍ࡞ࡳ࠸㧗ࡀಙ㢗ᛶ࡚ࡋᣦᶆ್ࡢ㔞ࡳ

✀ࡢࡳࡈᾏ࡛ࠎᵝࡣ⠊ᅖࡢ㸪ᾏᓊࡋࡔࡓ㸬ࡿࡍ

㢮ࡶከࡃ㸪ࡳࡈ㔞ࡣᏘ⠇ࡸㄪᰝᾏᓊ࡚ࡗࡼࡁ
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⬟ྍࡣᑟධࡢศᯒᡭἲ࡞㸪ᖖ㆑ⓗࡵࡓࡿ࡞␗ࡃ

࡛㸪ࡣ࡛ࡇࡇ㐣⋡࡛ ࡀࡇࡿ㐺ษ࡚ࡋุ᩿

ศࡀࡾ೫ࡢ㔞ࡳࡈ㸪ࡣẚ㍑ࡢ࡛⋠㐣ࡢࡇ㸬ࡿ࠸

 㸬ࡘᣢࢆⅬ࠸ࡍࡸࡾ

 

 

 

3.2 ୰ᑠᚤ⣽࡞ேᕤ⣲ᮦሁ✚ࡢࡳࡈố⥺㊥㞳 5m

 ㄪᰝྠࡢ

 

 ố⥺㊥㞳ࡀ 5mࡣ࠸ࡿ࠶ 10m࡛ࡢሁ✚ࡳࡈ㔞ࡢㄪ

ᰝࡀ᪥ᮏ࡛⾜ࡀࡿ࠸࡚ࢀࢃ㸪ࡢࡇㄪᰝ⠊ᅖࡢ

ጇᙜᛶࡢホ౯ࢆヨࡓࡳ㸬ố⥺㊥㞳 5mࡢ⠊ᅖࡅ࠾

ࡿ 0.02gࡽࢺࢵࣞ࣌ࣥࢪࣞࡢ 0.5⛬ᗘࡢ࡛ࡲ

ேᕤ⣲ᮦࡢࡳࡈሁ✚㔞ࡣᅗ㸯ࡢ᪉ἲ࡛ྠㄪᰝ

ࡣᩘ⥲ࡢㄪᰝ࡛ࡢࡇ㸬ࡓࡋ 110,328ಶ㸪⥲㔜㔞ࡣ

268,025g㸪1ಶᙜࡢࡾࡓ㔜㔞ࡣ 2.4g࡛ࡿ࠶㸬ࡢࡇ

ㄪᰝࡣ 1᭶ࡽ 12᭶ࡢ࡚ࡍࡢ࡛ࡲ᭶ࡢࡓࡗ⾜

࡛㸪ᖺᖹᆒࡢሁ✚ᩘ㸦cps㸧ࢆ 100m㸦hm㸧ᙜࡾࡓ

࡛グࡍ 17×103pcs/hm㸪ᖺᖹᆒࡢሁ✚㔜㔞ࡣ

41kg/hm ࡣᩘ✚ሁࡢࡳࡈ〇ရࡢෆࡢࡇ㸬ࡿ࡞

46,270ಶ࡛⥲ᩘ༙ࡢศ௨ୗࡢ 㸪㔜㔞ࡀࡿ࠶42%࡛

ࡣ 181,472g࡛⥲㔜㔞ࡢ ࡳࡈ㸬〇ရࡿࡵ༨ࢆ68%

ࡀᖹᆒ㔜㔞ࡽ 0.02gࢆࢺࢵࣞ࣌ࣥࢪࣞࡢ㝖ࡃ㸪

ሁ✚ᩘࡢᩘ⥲ࡣ ࡢ9.7% 10,684 ಶⴭࡃࡋᑡࡃ࡞

ࡣ㸪㔜㔞ࡀࡿ࡞ 180,760g࡛ࡾࡲ࠶ῶᑡ࠸࡞ࡋ㸬㸯

ಶᙜࡢࡾࡓ㔜㔞ࡣ㸪◚∦࡛ 1.4g㸪〇ရ࡛ࡳࡈ 3.9g㸪

〇ရࢆࢺࢵࣞ࣌ࣥࢪࣞࡽࡳࡈ㝖ࡃ㸯ಶᙜࡾࡓ

ࡣ㔜㔞ࡢ 17g࡛ࡿ࠶㸬 

 

⾲㸯 ố⥺㊥㞳 5mࡢ㸰༊⏬ࡿࡅ࠾୰ᑠᚤ⣽࡞  

      ேᕤ⣲ᮦሁ✚ࡳࡈ 

 

  

 ⾲㸯 2༊⏬ྠㄪᰝࡢ⤖ᯝᖹᆒࡢ㐣⋡ࢆ

ࡢࡳࡈᾏ࡞ࡲࡊࡲࡉࡀ㔜㔞ࡸࡉࡁ㸬ࡓࡵࡲ

ẚ㍑ࡣಶᩘ࡛ࡃ࡞ࡣ㸪㔜㔞࡛⾜ࡿ࠶࡛ࡁ࠺㸬ࡋ

ࡉ㸬࠸ࡁࡣ⋠ᖹᆒ㐣ࡢ㔜㔞࡚ẚಶᩘࡋ

㸪㞄᥋ࡃࡁ࡛ࡳࡈ〇ရࡾࡼ∦◚ࡽ 2༊⏬ㄪᰝ

ࡣᖹᆒࡢ⋠㔜㔞㐣ࡢࡳࡈ〇ရࡢ࡛ 26%࡛㸪ࢀࡇ

ࡿ࡞␗ࡾ࡞ࡀ㔜㔞ࡳࡈࡢ⏬୧༊ࡣ 63㸸37ࡢẚࢆ

ࡣᖹᆒࡢ⋠ಶᩘ㐣ࡢ∦◚㸪ࡀࡍ♧ 㸪ࡃࡉᑠ6%

ࡣࢀࡇ 53㸸47ࡢಶᩘẚࡢ೫ࢆࡾពࡿࡍ㸬ᖹᆒࡢ

㔜㔞㐣⋡ࡣㄪᰝ㛫㝸ࢆᗈࡿࡆࡾ࡞ࡃࡁ㸪25m

㛫㝸ࡢㄪᰝ࡛ࡣ 㸪ố⥺㊥࡚ࡗࡀࡓࡋ㸬ࡿ࡞46%

㞳 5m⠊ᅖࡢ 1ᆅⅬࡢࡽㄪᰝ್ࡣ㸪ㄪᰝᆅ࠶ࡢ

 㸬࠸࡞ࡣಙ㢗ᛶࡢ࡚ࡋᣦᶆ್ࡢᾏᓊ୍ᖏࡿ

 〇ရࡢࡳࡈ㔜㔞㐣⋡ࡣࡀ࠸ࡁ㸪〇ရࡳࡈ

㸬࠸࡞ᑡࡃࡋⴭࡣ㔜㔞ࡢࢺࢵࣞ࣌ࣥࢪࣞࡿࢀࡲྵ

ࡣཎᅉࡢ⋠㔜㔞㐣࡞ࡁࡢࡳࡈ〇ရࡣᯝ⤖ࡢࡇ

㸬ࡍ♧ࢆࡇࡿ࠶ࡳࡈ〇ရࡢ௨እࢺࢵࣞ࣌ࣥࢪࣞ

ࡾࡓ㸯ಶᙜࡢࡳࡈ〇ရࡃ㝖ࢆࢺࢵࣞ࣌ࣥࢪࣞ 17g

⠊ᅖ࡛࠸⊂ࡕࢃ࡞ࡍ㸬࠸࡞ᑡࡃࡋⴭࡣ㸪ᩘࡃ㔜

ࡀࡾ೫ࡢศᕸࡢࡳࡈ࠸㔜࠸࡞ᑡࡢ㸪ᩘࡣㄪᰝ࡛ࡢ

㔜㔞ࡢ㐣⋡ࢆࡀࡇࡿ࠸࡚ࡋࡃࡁศࡿ㸬ࡋ

㸪ᩘࡣࡵࡓࡿࡍࡃࡉᑠࢆ⋠㸪㔜㔞㐣࡚ࡗࡀࡓ

࠺ࡼࡿ࡞ࡃࡉᑠࡀࡾ೫ࡢศᕸࡢࡳࡈ࠸㔜࠸࡞ᑡࡢ

࠶ᚲせ࡛ࡀࡇ࠺⾜ࢆㄪᰝࡢ⠊ᅖ࠸ᗈ㸪༑ศ

 㸬ࡿ

࡞㸪⭾ࡿࡍୗ㝈ࡢㄪᰝࢆࢺࢵࣞ࣌ࣥࢪࣞ 

㸪ࡾ࡞㐣ࡀᚲせ࡛㸪ປຊࡀㄪᰝࡢࡳࡈᚤ⣽ࡢᩘ

ㄪᰝ⠊ᅖࢆࡃࡁᗈ࠸࡞ࡁ࡛ࡣࡇࡿࡆ㸬ࡣࢀࡇ

ㄪᰝࡿࡍᑐ㇟ᚤ⣽ࢆࡳࡈຍࡿ࠼㸪ㄪᰝᆅྵࢆ

ࢀࡽᚓࡀᐃ್ ࡢ㔞ࡳࡈࡿࡁಙ㢗࡛ࡢᾏᓊ୍ᖏࡴ

ࢺࣞ࣌ࣥࢪࣞࡢㄪᰝ࡛ࡢࡇ㸬ࡿࡍពࢆࡇ࠸࡞

ࡢᩘ⥲ࡣ 㸪ྜࡀࡿࡵ༨ࢆ32% ィ㔜㔞ࡎࢃࡣ 712

㹥࡛㸪⥲㔜㔞ࡢ ࢳࢫࣛࣉࡽࡉ㸬࠸࡞ࡂࡍ0.3%

ࡣᩘ∦◚࡞ᚤ⣽ࡢ࡞ࢺ࣮ࢩ࣭⿄ᡂᙧရ࣭ࡢࢡࢵ

⭾࡛㸪࣮ࣟࢺࢫ㸪ࣉࢵࣕ࢟㸪ⓎἻࣥࣞࢳࢫ࣏ࣜ

ࡇ㸬ࡿࢀࡲྵࡃከࡀ≀㍍㔞ࡢᑠᆺࡶ࡞∦◚ࡢ

ฟ⏤᮶ᅜࡶࡋ㸪ࡃࡉᑠࡀᐤࡢ㔜㔞ࡣࡽࢀ

㸬࠸ࡍࡸࡅཷࢆ㢼⛣㏦ࡸ㸪㣕◁ᇙἐࡃపࡣ⋠ᐃྠࡢ

ࡢࡽࢀࡇ 5 ရ┠ࢆ㝖ࡃ㸪⥲ಶᩘࡢ ࡢ18% 3.0×

103pcs/hm࡛ࡲᑡࡿ࡞ࡃ࡞㸬ࡶ࡛ࢀࡑ⥲㔜㔞ࡢ 78%

ࡢ 32kg/hmࡀṧࡿ㸬ࡶࡋᚤ⣽ࢺࢵࣞ࣌ࣥࢪࣞ࡞

ࢵࢳࢫࣛࣉࡢᾋ㐟ᛶࡿࡍ⏕Ⓨࡃከࡽࡳࡈ⏕Ẹࡸ

⣲ࡢ㸪⁺ᴗ⏝ရ࡛ࣥࣇ࣏ࣞ࢜ࣜࡣ⣲ᮦࡢ∦◚ࢡ

ᮦ࡚ࡋከ࣏ࣜ࠸ሷࡣ∦◚ࡢࣝࢽࣅᾏᗏୗ࠶

ࢆ࡞㒊ရࡸ∦◚࠸࡞ࡢ㸪㔜せᛶ࡚ࡗࡀࡓࡋ㸬ࡿ

ㄪᰝࡢࡽ㝖ࡁ㸪〇ရ✀ࡳࡈ㝈࡛ࡇࡿ㸪ㄪᰝ

ᆅࡴྵࢆᾏᓊ୍ᖏࡢಙ㢗࡛ࡿࡁ ᐃ್ࢆᚓࡇࡿ

ලయⓗ࡞㐺ษ࡚ࡋ㇟ㄪᰝᑐࡣ࡛ࡇࡇ㸬ࡿࡁ࡛ࡀ

ࢀࡒࢀࡑ㸪ࡀ࠸࡞ࢃ⾜ࡣㄽཬࡢ࡚࠸ࡘ✀ࡳࡈ࡞
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ࡋ⾲௦ࢆฟศ㔝ࡢ 7)㸪ᐃ⩏ࡀ᫂ᛌ࡛㸪 3ḟඖࡢ

┦ఝᙧࡢᐃᙧࢆ✀ࡳࡈㄪᰝᑐ㇟㑅ࡀࡇࡪ㔜㔞

ᚤ⣽ࡢࢡࢵࢳࢫࣛࣉ㸪࠾࡞㸬ࡿ࠶㔜せ࡛᥎ᐃࡢ

ࢪࣞࡢࡽᕤሙࡸ≀ᅛ⼥⁐ࡢࡽࡁ↝㔝ࡸ∦◚

≀᭷ᶵሷ⣲ྜࡸㄗ㣗ࡿࡼ≀⏕ࡣࢺࢵࣞ࣌ࣥ

ಶࡢࡽࢀࡑࡣ࡛ࡇࡇ㸪ࡀࡿ࠶ࡀᣦࡢ࡞⦰⃰ࡢ

 㸬࠸࡞࠸࡚ࡋウ᳨ࡣㄪᰝἲࡢู

 

3.3 ố⥺㊥㞳 2000m ୰ᆺ〇ရሁࡿࡅ࠾◁ࡢ

ࡳࡈ✚  ศᕸࡢ✀6

 

㸪๓グࡀࡾ೫ࡢศᕸࡢࡳࡈ〇ရ࠸㔜ࡃ࡞ᑡࡀᩘ 

ࡽࢀࡑ㸪ࡀࡿ࠶ᅉ࡛ࡿࡍࡃࡁࢆ⋠㔜㔞㐣ࡢ

ሁࡿࡼఝᙧ࡛㸪ಶᩘㄪᰝ┦ࡣࡃከࡢࡳࡈ〇ရࡢ

㸬ࡿࡁ࡛⟭ィࢆሁ✚㔜㔞ࡽᖹᆒ᥎ᐃ㔜㔞ᩘ✚

〇ရࡢࡳࡈከࡣࡃᐜჾ㢮࡛㸪ࡣࡽࢀࡑෆᐜ≀ࢆ

㔜࡞☜ṇࡢࡽࢀࡑ㸪࡚ࡗࡀࡓࡋ㸬࠸ከࡀࡢࡶࡴྵ

㔞ࢆᾏ⌧ሙ࡛ ࡾࡼࡿ㸪ୖグࡢ᪉ἲࡿࡼ ᐃ

⢭ᗘࡢ⢭ᗘࡿࡣࡀ㧗ࡃ㸪ࡽࡉಶᩘㄪᰝせ

ㄪࡢố⥺㊥㞳࠸㛗㸪༑ศࡃ▷ࡃࡋⴭࡣ㛫ࡿࡍ

ᰝࡿ࡞⬟ྍࡀ㸬ࡣ࡛ࡇࡇ୰ᆺ࡛ಶᩘࡢከ࠸௦⾲

ⓗ࡞〇ရࢆࡳࡈ㑅ࡧ㸪1 ಶᙜࡢࡾࡓᖹᆒ㔜㔞ࡀ⣙

11gࡽ࣮ࢱࣛࡢ㸪ࡾࡼࢀࡑ㔜ࣝࢺ࣎ࢺࢵ࣌࠸㸪

3 ⏝㠃άᛶ⏺ࡢ㸪ᾮయࢺ࣮ࣟࣇ⏝ᑠᆺ⁺ᴗࡢ✀

㸪᭱⣙⎼ࢡࣥࣜࢻᐜჾ㸪ᰤ㣴ࢡࢵࢳࢫࣛࣉ 0.5

ࡿࢀࡲྵࡀ࡛ࡲ୰ᐜ㔞ࡢ㓇⎼ࡢ࡛ࡲ ࠸ࡘ✀6

ࡢ㸪᮲◁ୣᾏᓊࢆㄪᰝࡢᩘ✚ሁࡢ࡚ 2000mࡢ◁

࡛ 4 ᭶㸪7 ᭶㸪10 ᭶㸪2 ᭶ࡢᅄᏘࡓࡗ⾜㸬๓

グࡢố⥺㊥㞳 5m ࡈ୰ᆺ〇ရࡢࡽࢀࡇࡢㄪᰝ࡛ࡢ

ࡳ ࡢᩘ⥲ࡳࡈ✚㸪ሁࡣ✀6 ࡢ0.5% 509ಶ࡛㸪ᖺᖹ

ᆒሁ✚ᩘࡣ 77pcs/hm, ⥲㔜㔞ࡢ ࡢ16% 43,369g㸪1

ಶᙜࡢࡾࡓᖹᆒ㔜㔞ࡣ 85g࡛ࡿ࠶㸬ࡢ࡛ࡇࡇ㸲ᅇ

ᘏࡢ 8000mࡢㄪᰝ࡛ྜࡢィሁ✚ᩘࡣ 7071ಶ࡛㸪

6 ᩘ✚㸪ᖹᆒሁࡃ࡞ࡣ㐪┦࡞ࡁᡂ⤌ࡳࡈࡢ✀

ࡣ 88 pcs/hm࡛㸪ࡣࡽࢀࡇố⥺㊥㞳 5mㄪᰝࡢᖺᖹ

ᆒሁ✚ᩘࡃࡁ┦㐪࠸࡞ࡋ㸬୧ㄪᰝ࡛ࡢሁ✚ᩘ

୰ᆺ〇ရࡢࡽࢀࡇ㸪ࡣࡇ࠸㏆ࡀᡂ⤌ࡢ✀ࡳࡈ

⥺㸪ốࡣᐃ ࡢሁ✚㔞ࡿࡁಙ㢗࡛ࡢࡳࡈ 5mࡢᘏ

㞄᥋ࡕࢃ࡞ࡍㄪᰝ㊥㞳㸪ࡢ 2༊⏬ 4༊⏬ྠ

ㄪᰝࢀࡒࢀࡑࡢ 48ᅇ 9ᅇࡢㄪᰝ⠊ᅖྜࢆィࡓࡋ

ố⥺㊥㞳ࡢ 660m ⛬ᗘࡢㄪᰝࡀᚲせ࡛ࢆࡇࡿ࠶

♧၀ࡿࡍ㸬 

 ୰ᆺ〇ရࡳࡈ ⥆㐃ࢆศᕸࡢᩘ✚ሁࡢᅄᏘࡢ✀6

ố⥺㊥㞳ࡓࡋ 50mࡢࡈ 40༊⏬࡛୪㸪ᅗ ♧2

ᩘ✚ሁࡢࡈ⏬㸪༊ࡶㄪᰝ࡛ࡢᏘ⠇ࡢࢀࡎ࠸㸬ࡍ

ࢆố⥺㊥㞳ࡿࡍ㸪ㄪᰝࡃࡁࡀኚືࡶᡂ⤌ࡳࡈࡶ

50m ࡁಙ㢗࡛ࡢᩘ✚ሁࡢᾏᓊᇦࡢࡑ㸪ࡶ࡚ࡋ

➨ࡣ㸬ᮇ࡛࠸࡞ࢀࡽᚓࡀᣦᶆ್ࡿ 16༊⏬๓ᚋ

పẚ㔜ࡢࡳࡈ␗ᖖከ࠸ᆅⅬࡾ࠶ࡀ㸪ࣧᩘࡣࢀࡇ

ᡤࡾࡍࡢ㖊≧ࡔࢇ❑ᆅᙧࡀࣝࢺ࣎ࢺࢵ࣌ࡢ✵

྿ࡁᐤࡿࡼࡇࡓ࠸࡚ࢀࡽࡏ㸬⁻╔ᚋࡢሁ✚ࡈ

ࢥࡸᆅ❑ࡢ㐳ୖ࡛ỈཱྀୗࡢἼࡸ㏻ᖖ㸪ᙉ㢼ࡣࡳ

࿘ᅖࡢࡳࡈᆺ㔜㔞ࡸᮌ࠸ṧ㧁㸪ኴࢺ࣮ࣜࢡࣥ

㞟ࡿࢀࡽࡵ㸬ࡽࡉ㸪ࡢࡑศᕸࡸࣉࢫ࢝ࡣᓴᇶ

㒊ࡢᆅᙧࡶ౫Ꮡࡿࡍ㸬࡚ࡗࡀࡓࡋ㸪ሁ✚ࡳࡈ㔞

㸪50mࡵࡓࡿࡍࡃࡉᑠࢆᙳ㡪ࡢࡽࢀࡇࡣᐃ࡛ ࡢ

 㸬ࡿ࠶ᚲ㡲࡛ࡀㄪᰝࡢố⥺㊥㞳࠸㛗༑ศࡿ࠼ࡇࢆ

 

 
ᅗ㸰 ᮲◁ୣᾏᓊ࡛ࡢపẚ㔜ࡧࡼ࠾ 

      㧗ẚ㔜ࡢ୰ᆺ〇ရࡢࡳࡈሁ✚ศᕸ 

 

 ⛅ᮇࡢሁ✚ᩘࡣ 141pcs/hm࡛㸪⛅௨㝆ࡢ╔⁻ࡶ

ከ࠸Ꮨ⠇࡛[5,16-18]ࡀࡿ࠶㸪⩣ᖺࡢࡣ 136pcs/hm 

࡛ሁ✚ᩘࡣቑ࠸࡞࠸࡚࠼㸬ࡀࡳࡈࡓࡋ╔⁻ࡣࢀࡇ

༢⣧✚࡚ࡋቑຍࡃ࡞ࡣ࡛ࡢࡿࡅ⥆ࢆ㸪⁻╔

ᾏࡢὶฟ➼ྠࡀ㉳ࡀࡇࡿ࠸࡚ࡗࡇศࡿ㸬

ṧᾏࡢㄪᰝⅬࡣ㔞ࡳࡈ✚㸪ሁࡣᐇࡢࡇ

♧ࢆࡇࡿ࠶್࡛ࡿ࡞␗㔞࡛㸪⁻╔㔞ࡿ࠸࡚ࡗ

 㸬ࡍ

 㢼ྍࡃື࡛ࡅࡔ⬟ᛶࣝࢺ࣎ࢺࢵ࣌ࡿ࠶ࡢ⏺㠃

άᛶᐜჾࢆపẚ㔜ࡋ࡞ࡳࡳࡈ㸪ᙉ㢼࡛ࡶ⛣㏦

㸪⎼ࢡࣥࣜࢻ㸪ࢺ࣮ࣟࣇ㸪ᑠᆺ࣮ࢱࣛ࠸ࡃࢀࡉ

୰ᆺ㓇⎼ࢆ㧗ẚ㔜ࡿࡍࡳࡈ㸪ᮇࡢ 14༊⏬

ࡽ 17༊⏬ࢆ࡛ࡲ㝖ࡶ࡚࠸㸪పẚ㔜ࡳࡈ㧗ẚ㔜ࡈ

ࡣ㛵ಀᩘ┦ࡢᩘ✚ሁࡢࡳ ᙉ㢼ࡢ㸪ᬌࡃప0.01

࡛పẚ㔜ࡀࡅࡔࡳࡈ⛣㏦ࡿ࠸࡚ࡅཷࢆᛮࡿࢀࢃ㸬

᪉࡛㸪ከ⁻╔ᮇ⛅ࡢᮇࡢపẚ㔜ࡳࡈ㧗ẚ

㔜ࡢࡳࡈ 40 ༊⏬࡛ࡢሁ✚ᩘࡢ┦㛵ಀᩘࡒࢀࡑࡣ

ࢀ 0.64 ࡢࡳࡈపẚ㔜ࡢᮇ⛅㸬࠸㧗0.61

ྜࡌྠࡶࢀࡎ࠸ࡣ పࡢᮇ⛅㸪ࡀࡿ࠶41%࡛

ẚ㔜ࡢࡳࡈሁ✚ᩘࡢኚືಀᩘࢀࡒࢀࡑࡣ 0.44 

ࡣ㸪ᮇ࠺ࡼࡿศ࡚ࡋぢ୍ࡔࡓ㸬ࡿ࠶0.70࡛

పẚ㔜ࡶࡳࡈ㧗ẚ㔜ࡶࡳࡈሁ✚ᩘࡢ೫ࡀࡾࡃࡁ㸪
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࡚ࡗ࡞␗ࡃࡁᮇ⛅ࡣ࣮ࣥࢱࣃࡢ⨨ࡢࡽࢀࡑ

㸪ᅗࡕࢃ࡞ࡍ㸪ࡕࢃ࡞ࡍ㸬ࡿ࠸ ᆒࡢᩘ╔⁻ࡢ2

୍ᛶࡣ㸪ố⥺㊥㞳ࡀ 50mࡢㄪᰝ࡛ࡣ㸪ࡢࡑᾏᓊ୍

ᖏᩘ╔⁻ࡢ㏆࠸ᣦᶆⓗࡀ್࡞ᚓࢆࡇ࠸࡞ࢀࡽ

 㸬ࡿ࠸࡚ࡋ♧

 ố⥺㊥㞳ࢆ 250m 500mᗈ࡚ࡆẚ㍑ࡓࡋ⤖ᯝ

⾲ࢆ 2 ࡽ㸪㉳Ⅼࡕࢃ࡞ࡍ㸬ࡍ♧࡛ 250㹫ᆅⅬࡲ

࡛ 250㹫ࡽ 500㹫ᆅⅬࢆ࡛ࡲ㞄᥋ 2༊⏬ྠㄪ

ᰝࡋ࡞ࡳ㸪250㹫ࡽ 500㹫࡛ࡲ 500㹫ࡽ

750mࢆ࡛ࡲḟࡢㄪᰝࡋ࡞ࡳ㸪⤊Ⅼࡢ࡛ࡲ 7ẚ㍑

᪉࡛ࡾࡸ࡞ᵝྠࡽࡉᖹᆒ್㸪ࡢ⋠㐣ࡢ 500㹫

㸬㞄᥋ࡓࡋ♧ࢆ⋠㐣ࡓࡆᗈ 250㹫༊㛫࡛ࡣ

ᮇ௨እࡢᖹᆒ㐣⋡ࡀ ࡀ㸪ㄪᰝ㊥㞳ࡃ㧗ࡾࡼ20%

༑ศ࡛ࡿ࠶㸬㞄᥋ 500㹫࡚ࡋẚ㍑ࡓࡋ㐣⋡

⁻㸪ከࡀ࠸ኟᮇ࡛㧗ࡓࡅཷࢆᙳ㡪ࡢΎᤲࡸ㢼ࡣ

╔ᮇ⛅ࡢᮇࡢㄪᰝ࡛ᑠ࠸ࡉ㸬ࡶ࡛ࢀࡑᖹᆒࡀ

ࡳࡈ㸪୰ᆺ〇ရࡽࡇࡿ࠼㉸ࢆ10% ㄪᰝᆅࡢ✀6

ᚓࢆᣦᶆ್ࡿࡁಙ㢗࡛ࡢᩘ✚ሁࡢᾏᓊ୍ᖏࡴྵࢆ

ࡣ༑ศࡣㄪᰝ࡛ࡢ㸪ố⥺㊥㞳 500㹫ࡣࡵࡓࡿ

ゝ࠸࡞࠼⤖ㄽ࡛ࡿࡁ㸬 

 

⾲ 2  ᮲◁ୣᾏᓊࡢ୰ᆺ〇ရሁ✚ࡢࡳࡈ 

   㞄᥋ 2༊㛫࡛ࡢ㐣⋡ 

 

 

3.4 ᆺࡢࢺ࣮ࣟࣇሁ✚ᩘࡢศᕸ 

 

 ୰ᆺ〇ရࡳࡈㄪᰝྠ㛗ᚄ 15 ௨ୖࡢ

ᆺࡢࢺ࣮ࣟࣇㄪᰝࡓࡗ⾜ࡶ㸬4 ᭶ࡢᆺࢺ࣮ࣟࣇ

ࡣᩘ✚ሁࡢ 165ಶ࡛ࡀࡿ࠶㸪ᅗ 㸪࠺ࡼࡍ♧3࡛

ࡢෆࡢࡑ 117ಶࡀᮾഃࡢố⥺ 1000mࡢ⠊ᅖぢࡽ

ࣇᆺࡀ㞟ⴠࡿࡍᢸᙜࢆΎᤲࡢᮾഃࡣࢀࡇ㸬ࡿࢀ

ࡋࡔࡓ㸬ࡍ♧ࢆࡇࡓ࠸࡚ࡗᛰࢆ᧔ཤࡢࢺ࣮ࣟ

ᆺ㔜㔞ࡢࡳࡈ᧔ཤࡀᅔ㞴࡞㧗㱋ࡿ࠸࡚ࡋ

ᆅᇦࡀࡿ࠶ࡶ㸪 7 ᭶ࡢㄪᰝ࡛ࡣ 15 ಶῶࡓࡗ㸬

⛅௨㝆ࡣከ⁻╔ᮇ࡛㸪10᭶ࡣ 33ಶࡢ 1.7 pcs/hm㸪

2 ᭶ࡣ 71 ಶࡢ 3.6 pcs/hm 㸬ࡿ࠸࡚࠼ቑࡀ✚ሁ

ࡳࡈ୰ᆺ〇ရࡓࡗ⾜㸪ྠ࡛ࢁࡇ ⛅ࡢ✀6

ᮇࡢሁ✚ᩘྠࡰࡣ➼࡛㸪⁻╔ᩘὶฟᩘྠࡣ⛬

ᗘ࡛ࡀࡓࡗ࠶㸪ᆺࡣࢺ࣮ࣟࣇᮇ࡛ቑࡓ࠼㸬ࡇ

ࡿ࡞␗ࡀὶฟᩘᩘ╔⁻࡚ࡗࡼ✀ࡳࡈࡣᯝ⤖ࡢ

 㸬[22]ࡍ♧ࢆࡇ

 

 

ᅗ㸱 ᆺࡢࢺ࣮ࣟࣇố⥺ 250m༊⏬ẖࡢ 

     ศᕸ㐣⋡ 

 

 㞄᥋ 250m ᖹࡢ⋠㐣ࡢሙྜࡓࡋㄪᰝྠࡢ

ᆒኚືಀᩘࢆᅗ 㝖ࡣ㸬ᮇࡓࡋ♧ซෆࡢ3

ࡀ⋠ᖹᆒ㐣ࡶࢀࡎ࠸㸪ࡀࡿ࠶࡚࠸ 30㸣๓ᚋ࡛㸪

ㄪᰝࡿࡍố⥺㊥㞳ࡀ 250m ࡇࡿ࠶༑ศ࡛ࡣ࡛

ࢆ㸬ố⥺㊥㞳ࡍ♧ࢆ 500mࡿࡍ㸪ኟ㸪⛅㸪ᮇ

ࢀࡒࢀࡑࡣ⋠ᖹᆒ㐣ࡢ 11㸣㸪15㸣㸪8㸣పୗ

⾜ࢆウ᳨ࡢ௨ୖࢀࡇ㸪ࡣ࡚࠸ࡘࡳࡈ✚㸬ሁࡿࡍ

ࡳࡈ✚ሁࡢᾏᓊ୍ᖏࡴྵࢆ㸪ㄪᰝᆅࡀ࠸࡞࠸࡚ࡗ

㔞ࡢಙ㢗࡛ࡿࡁᣦᶆ್ࢆᚓࡣࡵࡓࡿ㸪୰ᆺ〇ရ

ࡳࡈ ࡶࡃ࡞㸪ᑡᵝྠ✀6 500mࡢố⥺㊥㞳㸪

ᮃࢀࡑࡣࡃࡋࡲ௨ୖࡢㄪᰝ⠊ᅖࡀᚲせ࡛ࡿ࠶㸬ࡓ

␗ࡿࢀࡽぢࠎ㸪ࡸࢀ࡞ேⅭⓗࡠࡏ㸪ணᮇࡋࡔ

ᖖ࡞㔞⁻╔ࡓࡗ࠶ࡀᾏᓊࡵࡓࡿ࠶ࡶ㸪ୗグࡢ⁻

ᾏ࡛ố⥺㊥ࡢᩘ「࠺ࡼࡌྠᐃ ࡢ㔞ࡳࡈ╔

㞳 500m ⛬ᗘࡢㄪᰝࡀࡇ࠺⾜ࢆ㐺ษ࡛ࡿ࠶ᛮ

 㸬ࡿࢀࢃ

 

3.5 ୰ᆺ〇ရᩘ╔⁻ࡢࡳࡈㄪᰝ⠊ᅖ 

 

 ᾏࡢᾋ㐟ࡢࡳࡈฟ㔞ࡀቑࡍ㸪ᾏὒᾋ㐟ࡈ

㸪ᅜࡋࡔࡓ㸬ࡿࡍቑຍࡀ╔⁻㸪ࡾࡀୖࡀᐦᗘࡢࡳ

ࡶࡇࡿ࠶ࡀ೫ྥ㈝ᾘࡢ〇ရ࡚ࡗࡼᆅ᪉ࡸ

ὀពࡀᚲせ࡛[7]ࡿ࠶㸬ࡓࡲᾘ㈝ࡸᢞᲠࡢᏘ⠇ᛶ㸪

⁻ὶ⤒㊰ࡸ⁻ὶᚲせ࡞㛫ࡢࢀࡒࢀࡑࡶฟᆅ

㸪ྛ࡚ࡗࡀࡓࡋ㸬[5,17,18]ࡿ࡞␗࡚ࡗࡼ✀ࡳࡈ

ᆅ࡛ࡢᢞᲠࢆ⦌⤒ࡿ⮳╔⁻ࡽ᥈ࡣࡵࡓࡿ㸪

▷ᮇ㛫ࡣ࠸ࡿ࠶᭶ࡈኚࡢ✀ࡳࡈ╔⁻ࡿࡍ㔞

ࡍ㸬[17,18,20]ࡿ࡞㔜せࡀࡇࡿㄪࢆ᮶ᆅᇦ⏤

㸪ࡾ ࢆᏘ⠇ኚࡢ㔞╔⁻ࡢࡽ㸪ྛᅜࡕࢃ࡞

ฟ㔞ࡢቑῶࡣ 1ᖺ㛫ࡢ⁻╔㔞࡛ẚ㍑࡞ࡤࢀࡅ࡞ࡋ
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ࡣ࡛ࡇࡇ㸬࠸࡞ࡽ 6ᾏᓊࡢố⥺㊥㞳 500m༊㛫ࡑࢆ

ᮾすࢀࡒࢀ 250m༊⏬ 2ศࡋ㸪୧༊㛫ࡢẖ᭶ࡢ

ࢆᩘ╔⁻ 3ᖺ㛫࡚ࡗࡓࢃㄪࡓ㸬ㄪᰝᆅࡢ 6ᾏ

ࡀ࡚ࡍࡢྥࡢࡁ◁࡛ࡵࡓࡿ࠶㸪ᮾഃ 250m

༊㛫すഃ 250m ༊㛫ྜࡢᩘ╔⁻ࡢࢀࡒࢀࡑࡢ

ィࡽ㐣⋡ࢆồࡓࡵ㸬ྛㄪᰝᆅ࡛ࡢ 3ᖺ㛫࡛ࡢ

ᘏࡣㄪᰝࡢ᭶ࡌྠ 750m ┦ㄪᰝࡢố⥺㊥㞳ࡢ

ᙜࡿࡍ㸬ྛ᭶ࡢ 6 ㄪᰝᆅྜࡢᩘ╔⁻ࡢィࡣᘏ

1500m༊㛫ࡢㄪᰝ┦ᙜࡋ㸪ྛ ㄪᰝᆅࡢ 12ࣨ᭶ࡢ

ྛᖺᗘࡢㄪᰝࡣᘏ 3000m㸪3 ᖺ㛫࡛ࡣ 9000m㸪6

ㄪᰝᆅྜィ࡛ྛࡢᖺᗘࡣᘏ࡛ 18000m㸪3ᖺ㛫࡛

ᘏࡣ 54000mࡢố⥺༊㛫ࡢㄪᰝ┦ᙜࡿࡍ㸬 

 

⾲㸱 㞄᥋ᮾす 250m༊㛫ࡢ 36ᅇࡢ୰ᆺ〇ရࡳࡈ 

 ⋠㐣ࡢ࡛ᩘ╔⁻ࡢ᭶ḟㄪᰝࡢ       

 

  

୰ᆺ〇ࡓ᮲◁ୣᾏᓊ࡛ㄪࡢ๓グࡣ✀ࡳࡈ

ရࡳࡈ ⨁ᅽ㔠ᒓ⪏ᐜჾࢡࢵࢳࢫࣛࣉ⸆㎰✀6

ࡽࢀࡇ㸬ࡓࡋ㏣ຍࢆ 8 㸪6ࡢࡳࡈ୰ᆺ〇ရࡢ✀ ㄪ

ᰝᆅࡢ 500m ༊㛫ࡓࡋ╔⁻ 36 ࣨ᭶㛫ࡣᩘ⥲ࡢ

45,257 ಶ࡛㸪ố⥺ 100m ༊㛫ࡢ㸯ᖺ㛫ᙜࡢࡾࡓ

ࡣᩘ╔⁻ 503pcs/(hm㺃Y)㸪2 ရ┠ࢆຍࡿ࠼๓ࡢ 6

ࡣᩘ⥲ࡿ㝈✀ 42,924ಶ࡛㸪ᖹᆒᖺ㛫⁻╔ᩘࡣ

477pcs/(hm㺃Y)࡛ࡿ࠶㸬୰ᆺ〇ရࡳࡈ ࡢᩘ⥲ࡢ✀8

᪥ᮏ⏤᮶ᩘࡢྜࡣ 27%㸪ᮅ㩭༙ᓥ⏤᮶ࡣ 17%㸪୰

ᅜ࣭ྎ‴⏤᮶ࡣ 20%㸪⏤᮶ᆅᇦ᫂ࡣ ࢩࣟ, 36%

ィ࡛ྜࡣᩘࡳࡈ᮶⏤ࢪᮾ༡  㸬ࡿ࠶0.5%࡛

 ⾲ ᭶ྛࡢ㸬ྛㄪᰝᆅ࡛ࡍ♧ࢆᯝ⤖ࡓࡵࡲ3

ᖹᆒ࡛ࡣ⋠㐣ࡢᩘ╔⁻ࡢ ࡽ16% 27%࡛㸪ኚືಀ

ố⥺㊥㞳࡚ࡗࡀࡓࡋ㸬࠸࡞ࡃࡉᑠࡶᩘ 250mࡢ㸯ᆅ

Ⅼࡢ 1ࣨ᭶㛫ࡢᩘ╔⁻ࡢㄪᰝ࡛ࡣ㸪ㄪᰝᆅࡿ࠶ࡢ

ᾏᓊࡢ᭶㛫⁻╔ᩘࡢᣦᶆࡢ࡚ࡋಙ㢗ᛶࡣ㧗࡞ࡃ

㸬ố⥺㊥㞳࠸ 1500mࡢㄪᰝ┦ᙜࡿࡍ 6ㄪᰝᆅࡢ

᭶㛫⁻╔ᩘྜࡢィ࡛ࡣ㸪ᖹᆒࡢ㐣⋡ࡀ 13%࡛㸪

ࡣࡾ೫ࡢࡇ 㧗༑ศࡣ㸬ಙ㢗ᗘࡿ࠶56.5:43.5࡛

ố⥺㊥㞳ࡣㄪᰝࡢᐇ㝿ࡢ࡛ࡇࡇ㸪ࡀ࠸࡞ࡣࡃ 500m

ࡢ 6ㄪᰝᆅ࡛㸪ᘏ 3000mࡢㄪᰝ࡛ࡵࡓࡿ࠶㸪ಙ

㢗ᗘୖࡣグࡾࡼ㧗࠸㸬᭶㛫⁻╔ᩘࡢᩘ╔⁻ࡣᏘ⠇

ኚࡵࡓࡿ▱ࢆ㔜せ࡛㸪ࡣ࡚࠸ࡘࢀࡑᚋグࡍ

 㸬ࡿ

 㐃⥆ 12 ࣨ᭶ࡢ᭶㛫⁻╔ᩘྜࡢィ࡛ࡿ࠶ᖺ㛫⁻

ࡃ㝖ࢆ㸪ᘪࣨࡣ⋠㐣ࡢ࡛ᩘ╔ ࡽ0% ࡢ14%

⠊ᅖ࡛㸪༙ࡢ㐣⋡ࡣ 10%௨ୗ࡛ࡿ࠶㸬ࡣࢀࡇ㸪

ㄪᰝᆅࡿ࠶ࡢᾏᓊ୍ᖏࡢᖺ㛫⁻╔ᩘࡢᣦᶆࡋ

࡚㸪ࡰಙ㢗ᛶࡿ࠶ࡢㄪᰝ್ࡀᚓࢆࡇࡿࢀࡽ♧

ࡣཎᅉࡢ⋠㐣࠸㧗ࡢ㸪ᘪ࡛ࣨࡔࡓ㸬ࡿ࠸࡚ࡋ

࡛᫂ࡀࡿ࠶㸪ணᮇࡠࡏᾏᓊΎᤲࡢ࡞ᙳ㡪ࡶ㍍

ῶࡣࡵࡓࡿࡍ㸪」ᩘࡢᾏᓊ࡛ㄪᰝࡀࡇࡿࡍࢆ

㔜せ࡛ࡿ࠶㸬ᘪࣨࢆຍࡓ࠼ 6ᾏྜࡢィ⁻╔ᩘ

㸪2010ࡣ࡛ ᖺᗘࡽ 2012 ᖺᗘࢀࡒࢀࡑ࡛ࡲ㐣

ࡀ⋠ 1%㸪7%㸪4%࡛㸪ࡶࢀࡎ࠸ಙ㢗ᛶࡿ࠶ࡀホ౯

ࡓࡲࠋࡿࡁ࡛ 3ᖺ㛫ྜࡢィ࡛ࡣ   㸬ࡿ࠶࡛⋠㐣ࡢ2%

 

3.6 ୰ᆺ〇ရࡢࡳࡈ⏤᮶ᅜูࡧࡼ࠾᭶ูࡢ⁻╔

ᩘ 

 

 ⁻╔㔞ࡢ⏤᮶ᅜูྜࡢㄪᰝࡣ㧗࠸ಙ㢗ᛶࡀ

ᚲせ࡛ࡿ࠶㸬ྛㄪᰝᆅࡢ᪥ᮏ㸪ᮅ㩭༙ᓥ㸪୰ᅜ࣭

ࡢ᮶ᅜู⏤ࡢ‴ྎ 3ᖺ㛫ࡢ⁻╔ᩘ࡛ẚ㍑ࡓࡋ㐣

ࡽ㸪1%ࡁ㝖ࢆ㸪ᘪࣨࡣ⋠ ಙ㢗ᗘ࡛㸪ࡢ⠊ᅖࡢ9%

3ᖺ㛫ࡢ 6ㄪᰝᆅྜࡢィ࡛ẚ㍑ࡓࡋ㐣⋡ࡣ 1%

ࡽ ⁻᭶㛫ࡢィ࡛ྜࡢ㸬6ㄪᰝᆅ࠸㧗ࡣಙ㢗ᗘ3%

ố⥺㊥㞳ࡢ㸪1ᾏᓊࡀࡿ࠶ࡣಙ㢗ᛶࡢᩘ╔ 250m

ಙ㢗ࡢᯝ⤖ࡢࡑ㸪ࡃ㧗ࡀ⋠㐣ࡢ࡛ᩘ╔⁻᭶㛫ࡢ

ᛶࡣ༑ศ࡛ࡿ࠶㸬 

 

⾲ 4 ୰ᆺ〇ရࡳࡈ  ࡢ㸱ᖺ㛫ࡢ㸴ㄪᰝᆅࡢ✀8

   㞄᥋ᮾす 250m༊㛫ࡢ᭶ูྜィ⁻╔ᩘ  

   㐣⋡ 

 
 

 ⾲ 4 6ㄪᰝᆅ࡛ྛࡢ᭶ࡢ 3ᖺ㛫ࡢᮾす 2༊⏬

ኚࡢᙜ᭶-⩣᭶㛫⋠㐣ࡓࡵồࡽィᩘྜࡢ

ࡿࡼ㐣⋡࡛♧ࡓࡋ㸬ከࡢࡃ᭶࡛ᙜ᭶-⩣᭶㛫

㸪ᮾすࡾࡼ⋠㐣ࡢ 2༊⏬࡛ࡢ㐣⋡ࡀᑠ࠸ࡉ㸬

╔⁻ࡢᾏᓊ୍ᖏࡣㄪᰝ್ࡢ᭶ࡢࡽࢀࡇ㸪ࡕࢃ࡞ࡍ

᭶ࡢ๓ᚋ࡚ẚࢀࡑ㸪ࡃ㧗ࡀಙ㢗ᛶࡢ࡚ࡋᩘ
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᭶ኚࡢᩘ╔⁻㸪ࡽࡇ࠸ࡁࡀኚࡢᩘ╔⁻ࡢ

ᑐࡿࡍಙ㢗ᛶࡣ㧗࠸㸬᪉㸪ᬌึࡽኟࡢ

㸲ࣧ᭶࡛ᙜ᭶-⩣᭶㛫ࡢ㐣⋡ࡾࡼ㸪ᮾす 2༊⏬࡛

ィྜࡢᮇ㛫ࡢࡽࢀࡇ㸪ࡋࡋ㸬࠸ࡁࡀ⋠㐣ࡢ

ࡢᩘ⥲ࡣᩘ╔⁻ ࠸࡞ᑡࡢᩘ╔⁻㸬࠸࡞ࡂࡍ22%

Ꮨ⠇ࡢ᭶㛫⁻╔ᩘࡢኚᑐࡿࡍಙ㢗ᛶࡣ㧗࡞ࡃ

ഴࡢయࡢ㸪Ꮨ⠇ኚࡵࡓ࠸࡞ᑡࡀᩘ╔⁻㸪ࡀ࠸

࠺ࡼࡌ㸬ྠࡿࡁุ࡛᩿࠸㧗ࡣಙ㢗ᛶࡢ࡚ࡋྥ

ࡢ㸪ྛᖺ 6ᾏ࡛ࡢᩘ╔⁻ࡢㄪᰝ࡛ࡶ㸪Ꮨ⠇ኚ

ࡢഴྥࡍ♧ࢆᣦᶆࡢಙ㢗ᛶࡣᦆ࠸࡞࠸࡚ࢀࢃ࡞㸬

࠾࡞ 500m ༊㛫ࡢせࡢ✀ࡳࡈ᭶㛫⁻╔ᩘࡢᶆ

‽ㄗᕪ࡚࠸ࡘሗ࿌[5,18]࡛ࡢࡿ࠸࡚ࡋ㸪ࡣ࡛ࡇࡇ

 㸬࠸࡞ࡋࡣㄽཬࡢ௨ୖࢀࡇ

 

3.7 ᆺࡢࣉ࣮ࣟࢺ࣮ࣟࣇố⥺㊥㞳 250m࡛ࡢ

⁻╔㔞 

 

 ᆺࡸࢺ࣮ࣟࣇ㛗ࡣᩘ╔⁻ࡢࣉ࣮ࣟ࠸ᑡࡀ࠸࡞㸪

ᴟ࡚ࡵᖺ㛫⁻╔㔜㔞ࡢ[16,19]ࡿ࠶࡛✀ࡳࡈ࡞ࡁ㸬

㛗ᚄྠㄪᰝࡢࡳࡈ୰ᆺ〇ရࡣ࡛ࡇࡇ 15 

௨ୖࡢᆺࢺ࣮ࣟࣇ┤ᚄ 6mm௨ୖࡢࣉ࣮ࣟࡢㄪ

ᰝࡓࡗ⾜ࡶ㸬ࡢࡑ⤖ᯝࢆ⾲ ࣮ࣟࣇ㸬ᆺࡍ♧5

ࡢࢺ 6ㄪᰝᆅ࡛ࡢ 3ᖺ㛫ࡣᩘ╔⁻⥲ࡢ 1,096ಶ࡛㸪

ᖺ㛫ᖹᆒ⁻╔ᩘࡣ 12pcs/(hm㺃Y)ᑡ࠸࡞㸬ㄪᰝᆅ

ࡣ⋠㐣ࡢᖹᆒࡢ᭶ྛࡢࡈ ࡽ38% 66%࡛㸪⁻╔

ࡣ✀ࡳࡈ࠸࡞ᑡࡢᩘ 250m ⥺ố࠸㛗༑ศࡾࡼ

㊥㞳ࡢㄪᰝࡀᚲせ࡛ࡿ࠶㸬ᘏ 1500mࡢố⥺㊥㞳

ࡿࡍᙜ┦ㄪᰝࡢ 6ㄪᰝᆅྜࡢィᩘࡢࡽᖹᆒ㐣

⋡ࡣ ᭶ࡢᾏᓊࡢᆅᇦࡢࡇ㸪ࡀࡿ࡞ࡃప21%

㛫⁻╔ᩘࡢᣦᶆࡢ࡚ࡋಙ㢗ᛶࡣ༑ศ࡛ࡿ࠶㸬

༢୍ࡢᾏ࡛ࡢ 12 ࣨ᭶ࡢㄪᰝࡣố⥺㊥㞳 3000m

㸪ྛࡀࡿࡍᙜ┦ㄪᰝࡢ ᖺࡢ ࡢ್ࡢ⋠㐣ࡢ⤌18

ࡣᩘ༙ 11%௨ୗࡿ࡞㸬ࡋࡋ㸪ᘪࣨࡸఅ㔝ᾏ

ᓊ࡛ࡣ 40%௨ୖࡢᖺᗘࡓࡗ࠶ࡶ㸬3ᖺ㛫ࡣ್࡛ࡢ 4

ᆅⅬ࡛ 11%௨ୗࡀࡿ࡞㸪అ㔝ᾏᓊᘪࣨࡑࡣ

ࢀࡒࢀ 22% ࢆࢺ࣮ࣟࣇᆺࡀ⪅㸬ゼၥࡿ࠶41%࡛

ࡿ࡞㸪ࡀ࠸࡞ࡁᐃ࡛ྰ࡚ࡋཎᅉࡶࡇࡿࡍື⛣

㸬6ࡿ࠶せ࡛⫢ࡀࡇࡿࡍᾏᓊ࡛ㄪᰝࡢࡃከࡃ

ㄪᰝᆅྜࡢィ࡛ࡿࡳ㸪ྛᖺᗘࡢᖺ㛫⁻╔ᩘࡢ㐣

⋡ࡣ ࡽ2% 12%࡛㸪3 ᖺ㛫ྜࡢィ࡛ࡢ㐣⋡ࡣ

ố⥺㊥㞳ࡣࢀࡇ㸬ࡿ࡞9% 250mࡢㄪᰝ࡛ࡀࡿ࠶㸪

ᐇ㝿ࡣ 2༊㛫ྜィࡢ 500mࡢㄪᰝ࡛ࡵࡓࡿ࠶㸪ࡑ

 㸬ࡿࡏ࡞ࡳࡿ࠶ࡣಙ㢗ᛶࡢㄪᰝ⤖ᯝࡢ

ࡣᩘ╔⁻⥲ࡢࣉ࣮ࣟ  3ᖺ㛫࡛ 11,537ᮏ㸪⥲㔜㔞

ࡣ 3,382  ࡛ ࠶ ࡿ 㸬 ᖺ 㛫 ࡢ ᖹ ᆒ ⁻ ╔ ᩘ ࡣ

128pcs/(hm㺃Y)࡛㸪ᖺ㛫ࡢᖹᆒ⁻╔㔜㔞ࡣ 38 

/(hm㺃Y)࡛ࡿ࠶㸬ᮏᩘࡢ༙ࡓࡿ࠶࡛ࣉ࣮ࣟ࠸▷ࡣ

ࡢࡈ㸪 ㄪᰝᆅࡵ 36ᅇࡢࣉ࣮ࣟࡢ⁻╔ᮏᩘࡢᖹ

ᆒࡢ㐣⋡ࡣᆺࡾࡼࢺ࣮ࣟࣇᑠ࠸ࡉ㸬ࡋࡋㄪ

ᰝᆅࡴྵࢆᾏᓊ୍ᖏࡢ᭶㛫⁻╔ᩘࡢᣦᶆ࡚ࡋ

ಙ㢗ᛶࡣ༑ศ࡛ࡿ࠶㸬6 ㄪᰝᆅྜࡢィ࡛ࡢ᭶㛫

ᖹᆒࡣ⋠㐣ࡢ࡛ᩘ╔⁻ 17%࡛㸪ࡢࡇᆅᇦࡢᾏᓊ

㸬࠸࡞ࡾ㊊ࡣಙ㢗ᛶࡢ࡚ࡋᣦᶆࡢᩘ╔⁻᭶㛫ࡢ

Ꮨ⠇࡞ࡲ࠾࠾㸪࠺ࡼࡓࡋ♧ᅗ࡛ࡢ᪤ሗࡋࡋ

ኚࡢഴྥࡢ࡚࠸ࡘಙ㢗ᛶࡿ࠶ࡣ 13)㸬ྛᖺᗘ࡛

࡞␗ࡃࡋⴭ࡚ࡗࡼㄪᰝᆅࡣ⋠㐣ࡢ㸪ᮏᩘࡿࡳ

㸪㫽ྲྀࡀ࠸ࡉᑠࡣ᮲◁ୣす࡛ࡸ㸪㫽ྲྀ◁ୣᮾࡾ

◁ୣすࡸఅ㔝ᾏᓊ࡛࠸ࡁ㸬࣮ࣟࡣࣉẚ㔜ࡰࡀ

࠸ࡁࡀ⋠ᾏᓊ࡛㐣ࡢ㸪≉ᐃࡀࡘᣢࢆ㛗≉ࡌྠ

ཎᅉࡣ࡛᫂ࡿ࠶㸬࡚ࡗࡀࡓࡋ㸪」ᩘࡢᾏᓊ࡛ㄪ

ᰝࡀࡇࡿࡍ㔜せ࡛㸪6 ㄪᰝᆅࡢ 1 ᖺ㛫ྜࡢィ

ࡣ⋠㐣ࡓࡳࡽ ࡽ0% 6%࡛㸪3ᖺ㛫ྜࡢィᩘ࡛ࡢ

㐣⋡ࡣ  㸬ࡿ࠶4%࡛

 

⾲㸳 ᆺࡢࣉ࣮ࣟࢺ࣮ࣟࣇ㞄᥋ᮾす 250m 

   ༊㛫ࡢ᭶ḟㄪᰝ㔞࡛ẚ㍑ࡓࡋ 

   ᖹᆒ㐣⋡㸦ኚືಀᩘ㸧ྛᖺᗘࡢ 

   ྜィ㔞 3ᖺ㛫ྜࡢィ㔞ࡢࡽ㐣⋡ 

 

 

ࡀࣉ࣮ࣟ࠸㛗࡚ࡃኴࡣ㐣༙ࡢ㔜㔞╔⁻ࡢࣉ࣮ࣟ 

༨ࡿࡵ㸬ࡶࡋ㸪㛗ࡣࣉ࣮ࣟ࠸ࡾࡲ⤡࠸㸪ሢ

ࡢᯝ㸪ྛㄪᰝᆅ⤖ࡢࡑ㸬࠸ከࡀࡇࡿࡍ╔⁻࡛≦
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᭶㛫ࡸᖺ㛫ࡢ⁻╔㔜㔞ࡢ㐣⋡ࡣⴭࡃࡋ࠸ࡁ㸬

ᘏ 1500m┦ᙜࡿࡍ 6ㄪᰝᆅྜࡢィ࡛ࡢ᭶㛫⁻

╔㔜㔞ࡢ㐣⋡ࡢᖹᆒࡣ ࡛ࢀࡑ㸪ࡀ࠸ࡁ32%

ഴྥࡢᏘ⠇ኚ࡞ࡲ࠾࠾࠺ࡼࡓࡋ♧᪤ሗ࡛ࡶ

ࡿࡁ࡛ࡣࡇࡿࡳぢࢆ 13)㸬ㄪᰝᆅࡢࡈ 12 ࣨ᭶

㸪3ࡀ࠸㧗ࡶ⋠㐣ࡢㄪᰝ್ࡢ ᖺ㛫ࡢㄪᰝ࡛ࡣㄪ

ᰝᆅࡀࡁࡘࡽࡤࡿࡼࡃࡁ㸪3 ㄪᰝᆅ࡛ࡣ 10%

௨ୗࡀࡿ࡞㸪ࡢ 3ㄪᰝࡣ್ࡢ ࡽ25% ࠶49%࡛

㸬6ࡓࡗ ㄪᰝᆅ࡛ࡢ 12 ࣨ᭶ࡢㄪᰝࡣᘏ 18000m

⋠㐣ࡢ㸪ྛᖺᗘࡀࡿࡍᙜ┦ㄪᰝࡢố⥺㊥㞳ࡢ

ࡣ ࡽ2% 21%࡛㸪3 ᖺ࡛ࡣ 12%࡛㸪ࡢࡑ㔜㔞ẚࡣ

56㸸44࡛ࡿ࠶㸬ࡣ࡛ࡇࡇಙ㢗ᗘࡢ┠Ᏻࢆ㐣⋡ 10%

ố⥺㊥㞳ࡣㄪᰝࡢ㸪ᐇ㝿ࡀࡓࡋ 500m࡛⾜࡚ࢀࢃ

ᖺࡢᾏᓊࡢᆅᇦࡢࡇࡣㄪᰝ⤖ᯝࡢࡇ㸪ࡵࡓࡿ࠸

ᖹᆒࡢ⁻╔㔜㔞ࡢᣦᶆࡢ࡚ࡋಙ㢗ᛶࡿ࠶ࡀ⪃

ㄆ࡛☜ࢆኚࡢ㔞╔⁻ࡢ㸪ྛᖺࡋࡔࡓ㸬ࡿ࠸࡚࠼

ኚࡢ㔜㔞╔⁻ࡢ㸬ྛᖺ࠸࡞ࡣಙ㢗ᛶࡢࡿࡁ

㸪ࡿࡍ㏣ຍࢆㄪᰝᆅⅬࡽࡉ㸪ࡣࡵࡓࡿ▱ࢆ

ㄪᰝ⠊ᅖࢆᗈࡀࡇࡿࡆᚲせᛮࡿࢀࢃ㸬 

 

㸲㸬⤖ㄽ 

 

 ࡿࡼࢸࣥࣛ࣎ࡣ࡛ࡲᐃᛶⓗ࡞ㄪᰝࡀ

⟶ど┘ࡢࡳࡈᾏࡳࡈ㸪ᾏὒᾋ㐟ࡀࡓࡗ࠶࡛

࠸⊂ࡢ㸬≉ᐃࡿ࠶ྍ㑊࡛ࡀㄪᰝ࡞ᐃ㔞ⓗࡣ⌮

⠊ᅖࡢᾏࡢࡳࡈࡢ࡚ࡍࡢ㔞ࢆṇ☜ࡶ࡚ࡗ 㸪

ಖドࡿ࡞ᣦᶆ್ࡢ㔞ࡳࡈࡢᾏᓊ୍ᖏࡢࡑࡀࢀࡑ

ࡁ࡛ࡣࡇࡿࡍẚ㍑㔞ࡳࡈࡢᾏᓊࡢ㸪ࡃ࡞ࡣ

ࡳࡈࡢᾏᓊ୍ᖏࡿ࠶ࡢ㸪ㄪᰝᆅ࡚ࡗࡀࡓࡋ㸬࠸࡞

㔞ࡢᣦᶆ್࡚ࡋಙ㢗࡛ࡿࡁ ᐃ್ࢆᚓࡇࡿᚲ

㡲࡛㸪ࡢࡑ࡚ࡗࡼࢀࡑᾏᓊ୍ᖏࡳࡈࡢ㔞ࡢᏘ⠇

ኚືࡸ⤒ᖺኚ㸪ࡣ࠸ࡿ࠶ࡢᾏᓊࡳࡈࡢ㔞ࡢ

ẚ㍑ࡿ࡞⬟ྍࡀ㸬ࡣ࡛ࡇࡇಙ㢗ᗘࡿ ࢆ᪉ἲ

ࢆ⋠㸬㐣ࡓࡋᑟධࢆ⋠㐣࡚ࡋ 10%௨ෆࡿࡍ

ᚲせ࡛㸪ࡀㄪᰝࡢố⥺㊥㞳࠸㛗㸪༑ศࡣࡵࡓ

 ᐃ㛫ࢆせࡿࡍᚤ⣽ࢆࡳࡈ㝖ࡀࡇࡃᚲ㡲࡛

ࡸฟᅜࡣ✀ࡳࡈࡿࡍ㸪ㄪᰝ࡚ࡗࡀࡓࡋ㸬ࡓࡗ࠶

ฟ⏘ᴗࢆ௦⾲ࡽ✀ࡳࡈࡿࡍ㸪ᐃ⩏ࡀ᫂☜࡛ಶ

ᩘㄪᰝࡽ㔜㔞ࢆィ⟬࡛ࡿࡁᐃᙧ〇ရࡳࡈ㝈ࡿ

ᣦᶆ್ࡿࡁಙ㢗࡛ࡢ㔞ࡳࡈ✚㸬ሁࡿࡍᥦࢆࡇ

ᆅⅬ࡛ࡢᩘ「ࡢᾏᓊࡢ㸪᪥ᮏᾏഃࡣࡵࡓࡿᚓࢆ

ᑡࢀࡒࢀࡑࡶࡃ࡞ố⥺㊥㞳 500m ࠺⾜ࢆㄪᰝࡢ

 ࡿ࠶ᚲせ࡛ࡀࡇ

 ⁻╔⏤᮶ࡢᾏࡳࡈㄪᰝࡢ┠ⓗࡣᾏὒᾋ㐟ࡳࡈ

ࡗࡼ⌮ฎࡳࡈ࡞㐺ษࡢ㸬ྛᅜ࡛ࡿ࠶๐ῶ࡛ࡢ

࡚ᾋ㐟ࡢࡳࡈὶฟࡀቑࡍ㸪ᾏὒᾋ㐟ࡀࡳࡈቑ࠼㸪

⁻╔㔞ࡀቑࡿ࠼㸬࡚ࡗࡀࡓࡋ᪥ᮏ࡛ࡳࡈ╔⁻ࡢㄪ

ᰝྛࡽᅜ࡛ࡢ㐺ษࡳࡈ࡞ฎ⌮ࡢ≧ែࡸ㸪᪂ࡋ

㸬ࡿࡁホ౯࡛ࢆᐇຠᛶࡢ⟇ὶฟ㜵Ṇᑐࡓࢀࡉᐇࡃ

୰ᆺ〇ရ୍ࡢࡳࡈ㒊ࡣ〇㐀ᖺ᭶᪥ ࡞ヲ⣽ࡸ(17

ᆅྡሗ ࡈࡿࡍ⏝ࢆሗࡢࡽࢀࡑ㸪ࡾ࠶ࡀ(18

࡛ ᥎ࡶὶ⤒㊰⁻ࡿࡍ౫ᏑᏘ⠇ࡢࡽὶฟᆅࡳ

ࢪኴᖹὒ⎔ࡣㄪᰝࡢ㔞ࡳࡈ╔⁻㸪ࡋࡔࡓ㸬ࡿࡁ

ࡿࢀࢃ⾜ࡵࡓ࠺ྥὶฟ㜵Ṇ࡚ࡋ⮴୍ࡀㅖᅜ

ᐈほᛶࡿࡍᑐㄪᰝࡣࡵࡓࡢࡑ㸬ࡿ࠶࡛ࡁ

ಙ㢗ᛶࡀྍḞ࡛㸪⁻╔㔞ሁ✚㔞ࢆศࡅ㸪 ᐃ

ࡓࢀࡉド᳨㸪⛉Ꮫⓗ࡞⬟ྍࡢホ౯࡞ᐈほⓗࡢ್

ㄪᰝἲࡀᚲ㡲࡛ࡿ࠶㸬⁻╔㔞ࡢᏘ⠇ኚࢆ࡛ࡲ▱

᪥ᮏᾏഃ࡛㸪ố⥺㊥㞳࡞ࡉᑠࡢ㸪₻ộࡣࡵࡓࡿ

500mࡢ⠊ᅖࡢㄪᰝࢆẖ᭶ 6ᾏ௨ୖ࡛⾜ࡀࡇ࠺

ᚲ㡲࡛ࡿ࠶㸬ⴭ⪅ࡽ௨እࡳࡈ╔⁻㔞ࡢㄪᰝࡣ⾜

ㄪᰝᆅᨵⰋࡢㄪᰝἲࡢࡇ㸪ࡀࡓࡗ࡞᮶࡚ࢀࢃ

ᾋ࡞༠ㄪⓗࡢㅖᅜࢪ㸪⎔ኴᖹὒ࠸⾜ࢆᣑࡢ

㐟ࡳࡈὶฟ㜵Ṇయไࢆᵓ⠏ࡀࡇࡿࡍ㸪ኴᖹὒࡢ

ᾋ㐟ࡳࡈởᰁࢆ㍍ῶࡿࡍႚ⥭ࡢㄢ㢟࡛ࡿ࠶㸬 

ㅰ㎡ 

 

࠸ࡘࡳࡈࡓࡋ᧔ཤ࡚࠸࠾ㄪᰝࡳࡈ╔⁻ࡢࡇ 

࡚㸪ࡢࡑฎศࡓࡗ⾜ࢆ⡿Ꮚᕷ㸪ᰤ⏫㸦ྜే௨๓

Ẽ㧗⏫㸪ࡣᰤ⏫㸧㸪㫽ྲྀᕷ㸦ྜే௨๓⏫᮲ࡣ

㫽ྲྀᕷ㸪⚟㒊ᮧ㸧㸪ࡧࡼ࠾ᒾ⨾⏫ឤㅰࡍࡲࡋࡓ࠸㸬 
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Elimination Half-life Measurement of Beach Litter in Order to Estimate  

the Amount of Floating Marine Litter That is Washed Ashore 
 

Tamon OKANO and Akira MORITA 
Department of Chemistry and Biotechnology, Graduate School of Department of Engineering, 

Tottori University, Tottori, 680-8552 Japan 
E-mail: okano@chem.tottori-u.ac.jp 

Abstract: The amount of marine litter released from each country is reflected in the amount of beached litter originating from each 
corresponding country.  Therefore, the monitoring results are instrumental in improving the measures to prevent the outflow of 
waste.  However, the actual quantity washed ashore minus the quantity of outflow is the change of accumulated quantity on beach.  
Therefore, we measured the elimination half-life of litter items on eight beaches facing the Sea of Japan, and classified the items the 
beached quantity of which are possible to be measured.  Consequently, it is impossible to measure the beached quantities of debris 
of polystyrene foam and plastic bags because of their instant transport even by weak wind.  The elimination half-life of PET bottles 
from the beaches is about one month, because some of them contain residues or sand.  Therefore the beached quantities of most of 
plastic bottles are considered possible to be measured by monthly monitoring. Disposable lighters and glass bottles are not affected 
by wind transport, and their elimination half-lives are around three months. However, it is difficult to measure the beached quantity 
of plate-like debris thinner than disposable lighters, because they are buried and exposed by blown sand.  
 
Key Words: Floating marine litter, Elimination half-life, Beached PET bottle, Washed-up lighter, Beach debris 
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