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套奐
奏 奔

╋ ┒  
mizuno@kyoto-wu.ac.jp

奚 ン 姥 ∈ 姥 套奐 奏
奔  2011 4 10 奕奮

ゥ ┒ ♢ 姐 妲 妣
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奏 奔 奔

• 奏 奔
– ㎲奚
– 131 妥 137
– 姦 妲 妙

• 奔
– 妙 奚 姦 妲奚
– 131 8 夕

800 75 套 奪 奸

– 套 套 奓奛
奏 奕夲 夲 奔 奏 奸

– 奚 夷
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奮 奄
• 奔 ♣∃ 奔 ∃

• 奚 α β γ
• : 妙 : 姦 妲

– 奔奛

–妖 妖姦姥 姦奓 奏 奴夲

• ⒤奚 套奐

–┆ 奔

– ♣ 奔

• 奚 mSv唖婪 mSv
– 奚 姦 奚

• ╋ ┒奓奚 奚 ♣
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奚
奥 奚 奛 奓

• 奛 套┉ 套

• 夷 奛 奓
– 奚 奛 奏 112 夷

• 奚 奛 ∃奄

– 妖妣 妖妣 委
妙委 妲 妥 姓

• 奸 套 奥 奮奚 奚

– 奚┆ 奚 夸 奚

– 奸夸 套 夷
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• 套1
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奔

•

• 奚

•
– 12 6 6 12.0000
– 13 6 7 13.0033..
–└ 奚   98.93 12  1.07 13

 14 夸
 奚 12.0107

• 14奛 奚 ♣套奮 奸 ∃
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∃ ∃

• ∃ 奔奛 奓∃奄 套

• ∃ 奓 ♣ 奚 ♣∃

• ∃ 奓 ♣ 奚 ∃

• ∃ 奚
– 婬 → 14C
– → 131I
–妥 → 137Cs
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I
53

131
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∃ 奚 •
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♣姥 ∃ 奚

• 12 ♣ 12C 12
6C 12

6C6

• 13 ♣ 13C 13
6C 13

6C7

• 14 ♣ =14C =14
6C =14

6C8 5730

• 127 ♣ 127I 127
53I 127

53I74

• 129 ♣ =129I =129
53I =129

53I76 1570

• 131 ♣ =131I =131
53I =131

53I78 8
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• 妥 奚∃ 奛
–妥 ♣        

–妥 婬 ♣     

–妥 ♣     
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奚 奔

• 奚 奛 奓 奪

• 奚 奛 奓奛 奪

• 奚 奛 奔
奔 奚 奓 奪

– 1 Cl-38 38 37 唖 奛 套

– 婪 I-134 134 奚 奮 奏 !
– Cs-134奛 ∃ 夕 2
奸奛♧ 套 夕 ㎲ 奓 奸

Cs133+n→ Cs134 奏 Cs137奔奚ヸ奛 ⑸

• Cs-134奛 奚妥 奚 套
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奔奛

• ♣ 奛 ♣
套 夲奔 夕

• 奚 套 姦
奚 妛姓

奸夸

– 奚 奚 夷 奸

– 套 奓

– Radiation 奚 r奚radius奔∃奄夕
姓 奚姓 奔∃奄夕 ∈
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奔奛 β 姦

• 奔 夸 妺姓 妣 奛
夸 套 妺姓 妣 奔 β

•
• n p  + e- + ν ⇒ 姦妲委

• 14
6C8

14
7N7 + e- + ν

• 131
53I78

131
54Xe77 + e- + ν

• 奚 套 e- 奛 奓 奓

• 奚 β 姦 奚
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奔奛 2 α

•
• 姓 奚 奛
♣套 夲奔

• 238
92U146   234

90Th144  +  42He2 + 姦

• 4He 委 婬 奚 夸 奓 奓

• α  奔 奢 奚
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奔奛 γ 妖

• 妖
• 姦 奇 奕 ♣ 奛
妖 ♣套 夲奔 夕

• 131
53I78   131

54Xe77
* + e- + ν 姦妲委

• 131
54Xe77

*   131
54Xe77  + γ 妖

• γ 妖 姦奚
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奚 ♣
妖 妖姦姥 姦奓 奏 奴夲

• 奚妲委 婪 婪

– 奚姓 奚 妲

• 妖 妖姦 姦奓 ⒤ 奚 ♣奚♧

• ♢夷 ♢ 夷 委 40奚β
套奮 委 40 14 奚姓 夷 α

• 套奮
– 姓 婪 ヤ套0.9ppm 妲委 婪 婪 3.5ppm

• 妲 套 姓 婪 g 妲委 婪 婪 3.5g
• 姓 婪 ⒤套 11 妙 /kg
• 妲委 婪 婪 ⒤套 12 妙 /kg
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妲委 奔 姓 奚

•

α
β

姓 222

姓 238

妲委 232
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奚 姦

• http://www.rist.or.jp/atomica/data/fig_pict.php?Pict_No=16-02-01-03-02
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奔奛 妙 奚

• 奔奛 radioactivity
• 奚 妙 Bq
• 套 夷 妙

–奕 夷奚 奚 夸

• 夷 妙 奛 套 套
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奔奛
• 奔奛

ヴ 奚 夷
奔 夲 妙 夸 套 奪奓奚

• 奚 妣妛 妲 夸 奔
– 套 奐 妣妛 妲 央夾 →
– 1 2 1/4 3 1/8 奔 奏

• 夸 夷 夷 奘 夸

• 夸 套 夸

• 夸 套 奮

– 夸 ⑺ 奛 奓 奇

– 套 夸 奔 夸奄 奄
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奚 奚
姦 妲奔

• 姦 妲 Sv Gy
• Sv Gy × ゥ

• 奛 ⑺ 奮央 奚⑺
奛 套 套

• 奚 奛 奚 夸 奚
套奢奐夷 夕 奚 奓 套 夕

• 奚 套 姦
奛 姦 ├夲

• Gy= 姦 /kg奚 姦 套
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奚 奔 姦 妲

• Gy 姦 kg
• 姦 Joule J
• 1cal = 4.19 J
• 1cal = 4J 奓央奸 0.25cal = 1 J

• Gy 0.24cal/kg
• 委 妲 奚 奚 0.00025 夾 奚

姦 ∠ 奚 夸 Gy
– ∠ 奚┒ 奚

• 奚 夸 奚⑺ ゥ 奏

• 姦 妲 Sv
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1 姦 妲 Sv 奚
• 套3 Sv LD50(30) 50%奚 夸30 奓ジ

– 夷 50 奚 奛 30 奔 套 夕

– 套奴奏 奮 夸2 奮 夲

• 100mSv 奚 奚

• mSv ⒤奚 奚

– 1.5mSv/
– 2.4mSv /
– 始委 3.6mSv / 奓 夸┒

• 奸套

• 夸 奚奛 夷 奚姓 夸 夷
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奚夲 4 奚

• 奚4
1. ♢ ♢夷 奏 ┆

2. 夷 奚 委 40 14 ┆
3. 奥 夷 奚 委 40 14
4. 奚姓 奚 姓 238 姓 222

• 1.5mSv=0.4+0.5+0.3+0.3 (mSv)
• 2.4mSv=0.4+0.5+0.3+1.2 (mSv)
• ⒤套奛 夸央 夕⑺ 奓10 夲夕

• 奮 奐夕
– 60kg奚 奓7000 妙

– K40~4000Bq, C14~2500Bq 奕
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夸 奚

• 姓 奚姓 姦
– 260mSv 10.2mSv

• 奚妛姓姓

• 姓 奚妖姓妺委
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奛 奓 夷

• 奛 奚 奚

– 委姦姥姓 ⇒ 夸

– 奸奛 ┆ 奓奮

• DNA奛 奓7000 奮

– 奪 奪DNA奚 夸 →DNA
–┒ p53 夸

– 套├ 奔 妲姦 妣 奚 ャ

• 奴奏 夷 套奴

• Sv 妖 奚 夸 50 55 套
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奚

• ♣
奓 夷 夷

•
妖 套 夷 夷

• 奔 姦

• ┆ 奮套 妖
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1mSv 儺00mSv
奐奚

1. 奓央

– 妖 套 夷 夷

2. 套奴 DNA 奚 〓 夸 套

3. 夸 奴 夷奏 央

– 夸 夸 夷 夸┒

– 奚 奔奚 夸
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奚 ALARA奚
• 1.5mSv 2.4mSv
• 奛 套 套

–奬 奛 奚 奓央 夕

– 套 奔奛 夕 夷 奚 奮央

• ALARA= As Low As Reasonably Achievable
• 套 奓
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奚 ⒤ 姦

3/15,16套
奚妖妣

3/21
奚
夸

奉奚 奛
奚奪奪
2mSv
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ICRP奚Å∮2011/3/21
• 4 5 3 21 套ICRP夸 夸
套 Å∮… 奸套 ⑸ 夸
奸 奪 夕奉 奓 奓奛ICRP夸
Å∮奚 奔

• ▅ 奛 奴
套奴 奓 套 ㊙夸
奚 套 夸ⅴ 奸 套

奔 奸奪奓奚Å∮夷
奔 套 奔 Å∮ 奪 夕
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• 婪 套‚ 奚 奚 ▅ 奛 奚〓
夸 奮 奔 20

100mSv奚 奓 ♣ 奔
ICRP2007 Å∮ 8 奉奚奪奪 奔

套 奔 Å∮夕 ‚

• 奛ヅ 夕 奛 夸奉奚
套 奴夲 夕

奚 套奛 1mSv/ 夕 奸奪

奓奚Å∮夷 奔 套 奓奚
1mSv/ 20mSv/ 奚 奓 ♣

奔 ICRP2009b 48 50 奔 Å∮夕
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╋ ┒ S 奓奚

姦 • http://www.cs.kyoto-wu.ac.jp/~miyasita/geiger/
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奪奔
• ♣∃ 奔 ∃ 奚

• 奚 奔 α β γ 奚

– 奚 妙 奛 奛 ┒

– 奚 姦 妲奛┒ 奛

• 套奮 夸央
–┆ 奔 区別

• 奛 ♣ 奛

• 奛DNA 奚 奐

– 奚  婪 mSv→ mSv

• 姥 姥 奚 奓 夷


