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Ӡ ᾖ τΤΤϩϥỵ ϸиДжᴲ╦χᶨ ʾֲố ˢ Ằ ᶘ ễ ˣ

1.ꜛᾪ ᵒ ГТжψ ˑσꜛ ʾ ᾝ χⱲ Ϭ Ϥʺ ῀ḩἰϬ―╔βϥ ∙Ϭ ằβϥ τọ Ϭⱱμθ

2. ˑσᴲ╦χ ᶨ ρΨτẢ ᴲρζχ

3.◌⁯ ϒχҹ ᴲχֲốʻρΨτҹ 4ᴲ↓ ψ ΰθΤʻᴲ↓ ρ‭ᴞᴲ╦ᵥ
ҹ ᴲψ9 Ϝχᶨ ʻ Ⱳḧ(Ҷḧ ṍϞ ṍϬὊᾓˣὊᵃΰʺΜϘϞ Ϭ Ϊο ψ ΤΰΤ
▪μοΜσΜʻ

4.Ả ᴲτψζϦηϦᾤ ΥΚϥΥʺρΨτ ᴲ↓ Ϭ ήδθ χấנ ʻ

5.◌⁯ πГТжϬ βχτ ΰθ ₪ ψ ʿẍּה Τḁ χ Ϭ βχψ Ψχ
ΤτΚϥῨ σ ʿ֓ ʺΰΤΰάάπϜḁ σ ᾕψ ˢ ʾ χֲốˣ ₪ Ϟ τψ
ӡ ẅψ ΰσΜʻ

6. ᴲІГ˔ЅρΤ ᴲЂϱϼиρΜΞ ῎χ►Μ Nagaoka(1988)χԏ

7.ῇϸиДжṍχӪ ψϸиДж ᴲψϜΞṞάϣσΜρΜΞӪ πψσΜʻϕρϭς ΨχϸиДжᴲ╦ψ
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Å ГТжρψˁ
ᴲ╦ ᴲπᴲ╦ϹІρρϜτ ΰθ
ЫϽЫχΤΪϣʿᴲ╦ᵥ,ὖ ,ІЀз
ϯσς

Å ͏ ΚϥГТж
1)  ФзИ˔꜠ ᴲχ נ Τϣ‭Ϥ
ϜϥГТж

2ˣ‰ᴛ,‰ χ χנ Ϧʿ
ᴲ↓ ΚϥΜψᴲ↓
3) ᴲ↓ χ Τϣ Φ Υϥᵥ
ᶚΤϣχ‭ᴞГТжˢ Υ⇔ΤΜˣʿ
ῲӽГТж

Å ГТжχ
1ˣ Ⱳτ
2ˣῲӽχ Ϭ Μ, χ τ
σϥ
3ˣ‰ χל Ɫ Υ ϣϦϞβΜ
4ˣГТжτψᾤ ΥΚϤỸ πΦϥ

Å τψГТжΥῲΨ ΰ
ˢᴲ╦ ӽ, ,ᵤ ,ᾰ ˣ
χ Ϟ ⱲχḕẽϬ ϥχτ
κʺ ◊Ϟ―ᾥʾ ◊Ϭ ϚάρΥ
πΦϥ

ʾ ⁯⁯ẽτΚϥ ╦
πṞάμθ946 χ ᴲ

χ ₰ΤϣϩΤμθ

͍͓ ˑχГТж ᴲχ ꜠ρἹ ήϦϥ ἹρГТж ˢ ʾ ӻ(2003)ˣ
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12 5 ӟ‭χ
πϩΤμθῲӽГТж

ḴπḢ╔πΦϥΣϢζχ
ᵰףϬẚᾛᴲ╦̒ ( ˣτꜘβ

Μᵥ ψᴲ↓ χ Ӥ

Ƌ ӻ 1s992ʼ2003ˣ
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ϸиДжϬἹ βϥϢΞσẢ ᴲ
ϬϩϦϩϦψὊᾓΰθάρΥσΜʻ
ЄЬвй˔ЄдрϬ►μοάΞ

ΰθ ᴲχ ‰נ ϞῲΥϤϬ ϓθʻ

θτᵫ ΰθ3ⱳᾕ ЄЬвй˔Єдр
Ϭ“μθὫᴮʺ ᴲχṛ Υ ϩϥρ נ
χἹ Ϟ ΜΥ ΦΨӰσϥʻ

ˢa) Pinatubo1991 ᴲϼжІʿϕρϭςχ
ψנ נ ϬἹ
ˢb) χϢϤ Φσ ᴲπψ נ ρ
ᴲ↓ Υ ⱲτἹ

(c) ᴲṛ Υaχ10 πψ χ נ
ψᴲ↓ ϬἹ ʺζχ Τϣᵥ ᶚ χ
Υנ

(d) ήϣτ ᴲṛ Υ ΦΨσϥρʺᴲ↓
χ τ Μ Υנ ϘϤʺзрϽ χ
ᵥ ᶚΥ αϥʻ˻Aso-͐ ᴲϼжІ˼

χΩנ ψa, b̠ c̠ dτ Μʺ
Ж˔Э ̠Г˔Уи ̠зрϽ ρσϥ

χ Ἱנ ЯДиʺ‰ χ Ϭ
ΦΨ ΠθὫᴮρσμθ
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Ả ᴲχ ЄЬвй˔Єдрנ

Costa, Suzuki and Koyaguchi (2018) Nature Communications,9:654

ᴲ↓

‭ᴞГТж
(a)109kg/s,  (b)10 9.5kg/s,  (c)10 10kg/s,  (d)10 11kg/s

ζϦηϦ ᴲᵫ◐Τϣ800 ῇχ
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ᵤ ἔּה ᴲ↓ 2/3τ
ϩϦϥҹ 4ᴲ╦ᵥ

● ╦ χ ●╦ГТжτ
ϩϦθҹ 4ᴲ╦ᵥ
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◌ṙᶘᵓ ˢ1987ˣ
◌ṙ

ҹ ͐ᴲ↓ χ
ΣϢζχ ᾢᵦ



70~100 Ϝ Ϧθ ӽπϜ Ϭ ᵗʾ ᴟήδθҹ 4ᴲ↓ ʿῡή1-2Ή ᴞ╦ϕΤ(1994)ʺ ễӾӦԌᵓ(1994)8



ỵ ╦ Ϭ ϤׇΠο80 Ϝ Ϧθ ṷ Ϭ ϛθ
ҹ 4ᴲ↓
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Aso- 4
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ʾ ˢᴗ͔͑͌ˣʺ
№ יּ ˢ͍ˣ͍͎͏
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ʾ ˢᴗ͔͑͌ˣʺ
№ יּ ˢ͍ˣ͍͍͔ʺ͍͍͕
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ʾ ˢᴗ͔͑͌ˣʺ

№ יּ ˢ͍ˣ͍͍͏
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Ἇ ʾ ᾖӹ π ᾋήϦθʺ`ᴒ
ᴲ↓ χ ᴟ

ˢꜟⱪ Тϰ˔иЖЬв˔ЅϯЭˣ


