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104⇟ర⚛⇟ర⚛⇟ర⚛⇟ర⚛࠶ࡈߩࡓ࠙ࠫࡎࠩ࠶ࡈߩࡓ࠙ࠫࡎࠩ࠶ࡈߩࡓ࠙ࠫࡎࠩ࠶ࡈߩࡓ࠙ࠫࡎࠩൻ᳓⚛㉄ൻ᳓⚛㉄ൻ᳓⚛㉄ൻ᳓⚛㉄/⎣㉄♽⎣㉄♽⎣㉄♽⎣㉄♽ࠆߌ߅ߦࠆߌ߅ߦࠆߌ߅ߦࠆߌ߅ߦ 
㓁㓁㓁㓁ࠗࠝࡦࠝࠗࡦࠝࠗࡦࠝࠗࡦ឵᮸⢽឵᮸⢽឵᮸⢽឵᮸⢽߳ߩ߳ߩ߳ߩ߳ߩๆ⌕േๆ⌕േๆ⌕േๆ⌕േ 
(㕒ጟᄢℂ⎇ a

, ⨙ၔᄢ㒮ℂᎿ b
, ේሶജᯏ᭴ c
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, 㓉 a
, ⩲ᴧ⧷ᄦ a

, ⇧㌏ാੱ b
, ═᧻⦟ፏ c
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⼾᎑ෘผ c
, ᵻ㓷ੱ c

, ਛ৻ᦶ c
, Ⴆ↰ c

, ᳗⋡⻀৻㇢ c
 

 

ߦߢ߹ࠇߎޤ⸒✜ޣ 104 ⇟ర⚛ࡓ࠙ࠫࡎࠩ(Rf)ߩ᳓ṁᶧਛ࠶ࡈࠆߌ߅ߦൻ‛ࠗࠝߩߣࡦ⋧↪

⪺߽ࠅࠃࠇߘߩHf߮ࠃ߅Zrࠆߢ⚛หᣖర߇ᒻᚑߩൻ‛㍲࠶ࡈ6ޔߴ⺞ߡߞࠃߦ឵ᴺࡦ㒶ࠗࠝࠍ

ߪߢᧄ⎇ⓥޕ[2 ,1]ߚ߈ߡߦ߆ࠄࠍߣߎᒙߊߒ Rf ޔߚࠆߴ⺞ࠍᒻᚑߩൻ‛㍲࠶ࡈૐᰴߩ

HNO3/HF᳓ṁᶧ♽ࠆߌ߅ߦRfߩ㓁ࠗࠝࡦ឵േࠍ 4ଔߩ㓁ࠗࠝࠆߢࡦZrޔHf߮ࠃ߅Thߩേ

 ޕߚߞߥߎ߅ࠍᲧセߣ

89ޔߡ↪ࠍടㅦེࡓ࠺ࡦ࠲ේሶജᯏ᭴ޤታ㛎ޣ
Y(p,2n)߮ࠃ߅ 175

Lu(p,n)ᔕࠅࠃߦㅧߚߒ
88

Zr(83.4 d)߮ࠃ߅ 175
Hf(70.0 d)ߦࠄߐޔᄤὼ࠙ࠅࠃࡦಽ㔌ߚߒ 234

Th(24.1 d)ߒߣࠨ࠻ࠍ

 ޕߚߞⴕࠍ឵ታ㛎ࡦ㓁ࠗࠝࠆࠃߦᴺ࠴࠶ࡃߡ

AIDA(α✢᷹ቯⵝ⟎⚿วဳ⥄േㄦㅦࠗࠝࡦ឵ಽ㔌ⵝ⟎)ߚ↪ࠍടㅦེࠝࡦࠗࡦታ㛎ߢRfߩ㓁ࠗ

248ޔߡ߅ߦ⸳ടㅦེᣉࡓ࠺ࡦ࠲ේሶജᯏ᭴ޕߚߴ⺞ࠍ឵േࡦࠝ
Cm(

18
O, 5n)ࠅࠃߦวᚑߚߒ 261

Rf 

(T1/2 = 78 s)ࠍHe/KClࠟࠬࠫ៝࠻࠶ࠚㅍᴺࠅࠃߦAIDA߳៝ㅍ130ߒ ⑽㑆㓸250ࠍࠇߎޕߚߒ µLߩ

HNO3/HF᳓ṁᶧߢṁ⸃1.6ޔߒ mm i.d. × 7.0 mm߹1.0ߪߚ mm i.d. × 3.5 mmߩ㓁ࠗࠝࡦ឵ࠞ߳ࡓṁ

㔌ዷ㐿ߩߘޔߖߐṁᶧࠍTa⋁ߦ㓸ߩߘޕߚߒᓟ0.1ޔ M HF/0.1 M HNO3ࡓࠞߡߞࠃߦਛߩᱷ⇐

mm 600ޔᓟߚߖߐ࿕ੇ⊑⫳ࠍࠄࠇߎޕߚߒ㓸ߦ⋁Taߩޔߖߐṁࠍ‛
ߢPIPSᬌེߩ2 261

Rfߩα

หⵝޔߚߩ⸛ᬌߩ㕒⊛᧦ઙߣേ⊛᧦ઙࠆߌ߅ߦ឵ࡦࠝࠗߚ߹ޕߚ᳞ࠍಽ㈩ଥᢙߩߘߒቯ᷹ࠍ✢

ࠅࠃߦ⟎ nat
Ge (

18
O, xn)߮ࠃ߅ nat

Gd (
18

O, xn)ߡߞࠃߦวᚑߚߒ 169
Hf (T1/2 = 3.42 min)85 ߮ࠃ߅

Zr (T1/2 = 7.86 

min)ߩṁ㔌ᦛ✢ࠍขᓧ࠴࠶ࡃߒᴺߩߣᲧセࠍⴕޕߚߞ 

KdߩߘᓥߦჇടߩỚᐲࡦࠝࠗ‛ൻ࠶ࡈޔߪRf߮ࠃ߅ThޔHfޔZrߡ߅ߦHF/0.1 M HNO3ޤᨐ⚿ޣ

୯ᷫ߇ዋ࠶ࡈߦࡦࠝࠗߩࠄࠇߎޔߪࠇߎޕߚߒൻ‛ࠗࠝ߇ࡦ㈩ޔߡߞࠃߦߣߎࠆߔ㓁ࠗࠝࡦ឵᮸

⢽߳ߩๆ⌕ᕈ⢻ᷫ߇ዋߣߩ߽ߚߒ⠨ߚ߹ޕࠆࠇࠄ߃Rf߽ ZrޔHfޔThߣห᭽࠶ࡈߦൻ‛ࠗࠝߩߣࡦ㍲

ᒻᚑߣࠆߡߒࠍ⠨ޔߚ߹ޕࠆࠇࠄ߃㓁ࠗࠝࡦ឵᮸⢽߳ߩๆ⌕ߩᒝߩߐ㗅ᐨߪ Zr 㨪 Hf > Rf > 

Thߪࠇߎޔࠅߥߣฦర⚛ࡦࠝࠗߩඨᓘߩᄢߩߐ߈㗅ᐨޕߚߡߒ⥌৻ߣ⊒࠶ࡈߪߢൻ‛ࠗࠝ

 ޕࠆߔႎ๔ߡߖ૬߽ߡߟߦ㉄Ớᐲଐሽᕈ⎣ߩKd୯ࠆߌ߅ߦቯ᧦ઙ৻߇Ớᐲࡦ

[ෳ⠨ᢥ₂] [1]H. Haba et al., J. Am. Chem. Soc. 126, 5219 (2004). [2] A. Toyoshima et al., submitted to 

Rediochim. Acta. 

 

Adsorption behavior of element 104 rutherfordium on cation-exchange resin in HF/HNO3 solution 

ISHII, Y., MIYASHITA, S., MORI, T., SUGANUMA, H., TOUME, M., KASAMATSU, Y., 

TOYOSHIMA, A., ASAI, M., NISHINAKA, I., TSUKADA, K., NAGAME, Y. 

1A01



105Ó^å Db� HF/HNO3Äs½ÉÃN�
�&j� i 
(n�f»¸ 1ĝò}�ĒÐ� 2ĝÐÜ 3ĝěċ�ĒÐ� 4ĝ¨Ê�Ð 5ĝ

đ�ĒÐ 6ĝČÀ�ĒïÌ 7ĝ���k 8ĝIMP9ĝGSI10)� á²ð� 1ĝ

�ÔčhU 1,2ĝĄ�mr 1ĝ�Òw« 1ĝÂSĖU 1ĝÛS�ĕ 1ĝúN

K 1ĝ[öxP 1ĝãnZ� 1ĝ¾ØăKĊ 1ĝì��_ 3ĝô¾ñ� 3ĝ

Ý�w� 4ĝ�öÙK 5ĝÛ�e 5ĝ�öO¬ 5ĝ[öÅ 6ĝ�¿K� 6ĝ

µ³Ĕ� 6ĝãnm 6ĝ̄ MxK 7ĝóSëw� 7ĝ¹�«� 7ĝđĐß 8ĝ

Z. Qin9ĝCh. E. Düllmann10 
 
���!�� 
����' �� 105 Ó^å<B=+D(Db)�A9jÍĎ\��)ā�&�!�@98Á
�#% HF/HNO3Äs½ÉÃN�
�&Ćtª^å Nb�Tap�¤tª^å Pa�ē*.IT¢
 i)ā���[1]�°Õø�����æ´)"��ď��� Db �ē*.IT¢�Ĝ�R
]Ö�æ´)�v�&� 
��Ĝ� 
n�f»¸7I:Dgĉy©ÿ�
	��248Cm(19F, 5n)q��#% 262Db(lÆ® 34Þ))s
���He/KCl 065,9;Á�#%DèÇ�ùêæs|*.IT¢bĘùê(AIDA)�£Ĉ�
��75ÞĐ¡ė��120 PL� 0.89 M HF/0.3 M HNO3�Éü��ē*.IT¢/FD(1.0 mm i.d. 
× 3.5 mm)��`���/FD�$�ÉaÃ)AF24EI 1��� Ta×�¡ė���¼�ē
*.IT¢ºî(MCI GEL CA08Y)�uÚ�� 262Db) 150 PL� 0.015 M HF/6 M HNO3�Éa

����ÉaÃ)AF24EI 2���d� Ta×�¡ė����'$�Ā§) He06p�
?H3IFIC)Ñ	�õÕQ{��262Db "������¶à 258Lr �$�Dè) PIPS ·a
y)Ñ	�Ç���� ��natGe(19F, xn)�natGd(19F, xn)q��s��� 88Nb(14.3 b)p�
170Ta(6.76b)�ÉĘ i" Db�t�±XM�ā��� 
�æ´�í�� 
ē*.IT¢�Ĝ)ä 3000zé%ć��÷��æ´�262Db"������¶à 258LrąÈ

�Dè->G1JĚ~�
	�çý 11/+I;ûÇ���ē*.IT¢ºî� 88Nb�ä 76%�
170Ta � 99%WLuÚ�������262Db �uÚÏ� 70%WM�����0.89 M HF/0.3 M 
HNO3([F-] = 3 × 10-3 M)�Ë�±X���ē*.IT¢ºî���&uÚÏ�ęc� Ta > Nb ~�
Db��&���(���� 
 
oí¦Î� [1]á²V�â 50z¥�j�þĂY 4P14(2006). 
 
Chemical behavior of element-105, Db, in mixed HF/HNO3 solutions 
KASAMATSU, Y., TOUME, H., TOYOSHIMA, A., TSUKADA, K., ASAI, M., ISHII, Y., 
NISHINAKA, I., SATO, T. K., SHINOHARA. N., NAGAME, Y., HABA, H., KIKUNAGA, H., 
AKIYAMA, K., GOTO, S., ISHIKAWA, T., KUDO, H., SATO, W., OOE, K., KURIBAYASHI, T., 
SHINOHARA, A., KINOSHITA, N., ARAI, M., YOKOYAMA, A., SAKAMA, M., QIN, Z.,  
DÜLLMANN, CH. E. 
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� La+16O ᩭⲢวᔕߢหቯߚࠇߐ

⍴ኼ↢ᚑᩭ⒳ߩߘߣඨᷫᦼ 

� ᩭ⒳  ඨᷫᦼ 

 152Tb  4.2 m 

 150Tb  5.8 m 
 149Tb  4.16 m 
 148Tb  2.2 m, 60 m 
 147Tb  1.87 m 

Ba+
16
O䇮La+

16
O♽㊀ࠗࠝࡦᩭⲢวᔕࠆࠃߦ㊀ర⚛วᚑߩߚߩ⎇ⓥ(Τ)㩷 㩷

㩷 㩷 㩷 (㊄ᴛᄢ㒮⥄ὼ 1, ㊄ᴛᄢℂ 2, 㜞ࠛࡀ⎇ 3, 㒋ᄢ㒮ℂ 4, 㒋ᄢ RI  5䋩䂾⨹⟤ሶ 1,
ධ㉿ᵗ 1, ᵻ㊁ᢕผ 2, ᧁਅື৻ 3, ᄢᳯ৻ᒄ 4, 㜞ᯅ ᚑੱ 4, ᢪ⮮⋥ 5, ᮮጊᒾ 1㩷

㩷

ᩭᩭൻቇߩߤߥᩭ᭴ㅧᩭუᄌߪߚ߹ޔᣂหวᚑ߿ᣂర⚛วᚑޔߪ㊀ర⚛วᚑޤᐨޣ

‛ℂ⎇ⓥߦߚߩ㊀ⷐߥ⎇ⓥᚻᴺޔࠅߢૐࠛߩࠡ࡞ࡀ㊀ࠗࠝࡦᩭⲢวᔕߊࠃ߇↪ߐ

シ☸ሶ߇ⶄวᩭޕࠆߊߟࠍⶄวᩭ㜞ߩബ⁁ᘒޔ߈ߣࠆߔⲢว߇ේሶᩭߩߟੑޕࠆࠇ

ࠢࠕࠆߡࠇߐ⋠ㄭᐕᵈޕࠆࠇߐวᚑ߇⚛㊀రߡߒߣᱷ⇐ᩭޔ߫ࠇߔࠍࠡ࡞ࡀࠛߢ

ᩭޔߪߦߚߩߘޕࠆߡߞߥߣᔅⷐ߇⸂ℂߩᔕᯏ᭴ߥኒ♖߽ߡ߅ߦర⚛วᚑ࠼ࠗࡁ࠴

Ⲣวᔕᢿ㕙Ⓧߩၮ␆⊛߇࠲࠺㊀ⷐޕࠆߢᧄ⎇ⓥߣ࠼ࠗࡁ࠴ࠢࠕޔߪߢห᭽ߦᄌᒻᩭߢ

Baޔߩㄭற࠼ࠗࡁ࠲ࡦࠆ ߮ La 16Oޔߡߒߣ࠻࠶ࠥ࠲ࠍ ޔⴕࠍᩭⲢวᔕታ㛎ߩߣ

ᤓᐕൻቇ⸛⺰ળߢബ㑐ᢙߩ৻ㇱߡߟߦႎ๔ޔߒ߆ߒޕߚߒႎ๔ߡߟߦ࠲࠺ߚߒ

㗴ὐ߁ߣߥߡࠇߐቯ᷹߇ᚑᩭ⒳↢ߥ⍴ኼޔ㗴ߩセᱜߩ㊂ࡓࡆߣࠡ࡞ࡀࠛޔߪ

ᔕ↢ᚑߚ᳞ߡߒߘޕߚߞⴕࠍታ㛎ߩߚ߁ⴕ߁ࠍ⿷ਇߩࠄࠇߎ࿁ߢߎߘޕߚߞ߇

�ޕߚߒᲧセߣബ㑐ᢙߥ⊛⺰ℂޔߒ▚⸘ࠍᢿ㕙Ⓧࠄ߆⢻ߩ‛

ࠡ࡞ࡀࠛޕߚߞⴕߡ↪ࠍࡦࠝࠗ 16Oޔߡߦ࠲ࡦᄢ㒋ᄢቇᩭ‛ℂ⎇ⓥߪᾖޤታ㛎ޣ

Rhޔߦߚߩ⏕ߩ ࡆޔߚ߹ޕߚߒᲧセߣᢥ₂୯ࠍ࠲࠺ޔⴕࠍᾖߩߢ࠻࠶ࠥ࠲

ߪセᱜߩ㊂ࡓ Al Alޔߢߩࠆߔ↪ࠍᔕ࠲࠾ࡕࠆࠃߦ ࠍ࠻࠶ࠥ࠲ Au ߣࡖ࠴࠶ࡖࠠ

ޔߪߦߚߩቯ᷹ߩ⍴ኼ↢ᚑᩭ⒳ޕߚߞⴕࠍᱜߩ〡ᚑಽߡߞࠃߦߣߎࠆߔᾖߡߖࠊ

એਅ៝࠻࠶ࠚࠫࠬࠟߥ߁ࠃߩㅍࠪࠬߚ↪ࠍࡓ࠹ᾖࠍⴕޕߚߞᄤὼห⚵ᚑߩ La ࡞ࠕࠍ

ߦ࠻࠶ࠥ࠲ߩߎޕߚߒ⺞ࠍ࠻࠶ࠥ࠲ߡߒ⌕㔚ߦ࡞ࠗࡎࡒ 16O 6+ࠗࠝࠍࡦᾖޕߚߒᔕ

↢ᚑ‛ߪ↢ᚑᓟ៝࠻࠶ࠚࠫࠬࠟߦߋߔㅍࠪࠬߡ↪ࠍࡓ࠹ታ㛎ቶ߹៝ߢㅍޔߢߎߎޕߚࠇߐ

⋥ᓘ 55 mm 㐳ߐ 55 mm KClޔߪ‛ᚑ↢ߚᓧߢࡃࡦࡖ࠴〡ߩ╴ᒻࠆߢ ๆߦ࠲ࠬࠢ

Heޔࠇߐ⌕ ߡߞࠃߦࡉࡘ࠴ࡇࡖࠠߦ߽ߣߣࠬࠟ 70 m 㔌ߚࠇታ㛎ቶ߹࡞ࠞ࠾ࠞࡔߢ

Geޔߒ㓸ߢ࠲࡞ࠖࡈࠍ‛ᚑ↢ޔᓟߩߘޕߚࠇߐㅍ៝ߡߦࡊࡦࡐ࠲ࠬࡉ ᬌེ↪ࠍ

 ޕߚߞⴕࠍቯ㊂ߣหቯߩ‛ᚑ↢ߡߒࠅ➅ࠍǫ✢᷹ቯߚ
ߩ߳࠻࠶ࠥ࠲Rhޤ⠨ኤߣᨐ⚿ޣ 16Oߩᾖޔࠅࠃ

⏕߇ߣߎߥߪࠇߕߥ߈ᄢߦࠡ࡞ࡀࠛࡓࡆ

࠼ࠦ▚⸘ޔߒߛߚޕߚ߈ߢ SRIM ࠡ࡞ࡀࠛߩߢ

᳞ࠍࠡ࡞ࡀࠛޔߒ⸛ᬌౣࠍ▚⸘ߩᄬ៊

⚂ޔߪߢᱜታ㛎ߩ〡ᚑಽޕߚߒ⋤ 40 㧑ߩ

〡ޔߚ߹ޕߚࠇࠄߺ߇࿁ߩǫ✢᷹ቯߩ⚿ᨐޔᣂ

ࠍඨᷫᦼߩࠇߙࠇߘߣ⍴ኼᩭ⒳ߚࠇߐหቯߦߚ

ฝߩޕߔ␜ߦએߩ⚿ᨐߡߖࠊࠍᱜ⏕ߥ

ബ㑐ᢙߡߟߦᬌ⸛ޕࠆߡߒ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�

Study on the synthesis of heavy elements using the Ba+16O and La+16O reaction systems(Τ) 
ARAI, M., NANRI, T., ASANO, A., KINOSHITA , N., OE, K., TAKAHASHI, N., SAITO, T.,       
YOKOYAMA, A. 
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ൻቇᔕࠆߌ߅ߦหലᨐߣᩭ㔚⩄ඨᓘߩ㑐ଥߩߡߟߦ㧞,㧟ߩ 
 

(᧲ᎿᄢේሶἹ⎇)� ٤㊁㓷ᄦޔ㋈ᧁ㆐ޔ⮮㕏ᒾ 
 

�✜ޣ ㊂ሶലߩᝄേࠆࠃߦේሶߩಽሶౝߪหലᨐߩൻቇᐔⴧࠆߥߣၮߩቯหޤ⸒

ᨐߦ࿃ߣࠆߔℂ⺰⊛ߦ⺑ߒ߆ߒޕߚ߈ߡࠇߐㄭᐕߦ․ޔේሶଔ╬ൻቇ⒳㑆ߩ㔚ሶ⁁ᘒ߇

ᄢߊ߈ᄌൻࠆߔ႐วߪᩭߣ㔚ሶ㑆ߩ↪ࠆࠃߦᩭౝ㔚႐ലᨐࠆࠁࠊޔࠅࠃߦ⊒శࠬ࠻ࠢࡍ

ࠆࠇߐኤⷰߢ࡞ Field Shift หലᨐ߇ൻቇᐔⴧࠆߓ↢߽ߡ߅ߦ߇ಽޕߚ߈ߡߞ߆ᧄ⎇

ⓥࡦ࠙ߪߢ㉄ൻㆶరࠗࠝࡦ឵ࠢࠖࡈࠣ࠻ࡑࡠታ㛎ࠆߌ߅ߦฦห㑆ߩಽ㔌ଥᢙ

(ǭ)ޔߣฦ࠙ࡦหߩᩭ㔚⩄ඨᓘ㧨r㧞㧪ߩߣ⋧㑐㑐ଥߩߡߟߦᬌ⸛ઁߩߘ߮ࠃ߅ޔర⚛

 ޕࠆߔ⸛Ყセᬌ߆߁ߤ߆ࠆ߈ߢ⏕߇ሽߩ㑐㑐ଥ⋦ߥห᭽ޔ߽ߡ߅ߦ㍲ᔕߩߡߟߦ
�ታޣ 㛎ࡦ࠙ޤ㉄ൻㆶరࠗࠝࡦ឵ࠢޔߪߢࠖࡈࠣ࠻ࡑࡠ㒶ࠗࠝࡦ឵᮸⢽ߚ↪ࠍ

U(IV)-U(VI)ߩ឵ᔕࠍ↪ߚߒታ㛎ࠆߢ㧝㧕ઁߩߘޕర⚛ߩ㍲ᔕࠍ↪࠻ࡑࡠࠢߚߒ

㧔⋥ᓘࡓࠞߩࠬࠟࠍ឵᮸⢽ࡦ㓁ࠗࠝޔߪߢࠖࡈࠣ 0.8 ߪ 1cmޔ㐳ߐ 100cmޔ

㧡ᧄ⒟ᐲ㧕ߦలႯޔߒర⚛ࠍๆ⌕ޔߖߐ㍲ᒻᚑߢṁ㔌ዷ㐿ޔߢࠖࡈࠣ࠻ࡑࡠࠢ឵⟎ߡߒ

ᚲቯߩዷ㐿〒㔌ᵒേᓟߢ࠲ࠢࠦࡦ࡚ࠪࠢࡈޔᵹᶧࠍಽขߚߒታ㛎ޕࠆߢ 

ߦᨐ⚿ߩࠖࡈࠣ࠻ࡑࡠࠢޤ⠨ኤ߮ࠃ߅ᨐ⚿ޣ

หߩ⹜ᢱߚࠇߐ㓸ߦࡦ࡚ࠪࠢࡈޔߡߟ

ߩỚ❗ଥᢙޔߦࠄߐޔ᳞ࠍ㧟ห࠻࠶ࡠࡊ

㊂⾰ߩฦหߣǰߩߘޕ㧝㧕ߚ᳞ࠍǰ߈ࠄ߆

Ꮕߡߟߦ Fig.1 หޔߚ߹ޕߔ␜ߦ 238,236 ࡍ

ࠍࠕ 1 ޕߚߒ␜߽ߡߟߦǬ㧨r2㧪ߥ⊛ኻ⋦ߚߒߣ

Pbޔ⚛రઁߩߘ ႎߩ㊁, ઁ㧔1999㧕ޔߡߟߦ

๔207ޔߪߢPb ࠆߡߒࠍໂ␜ߩⓍലᨐߺߩ ޕ(2

࿁ౣޔ⹏ଔޔߥߎ߅ࠍฦห㑆ߩหല

ᨐߣฦหߩᩭ㔚⩄ඨᓘߩᏅ㧔Ǭ㧨r2㧪㧕ߩߣ

⋧㑐㑐ଥޔࠄ߆㍲ᔕߣࡦ߽࠙ߡ߅ߦห᭽

 ޕߚࠇߐໂ␜߇ሽߩหലᨐߩ

Gdޔߚ߹ ߆╬㧟㧕࠲࠺ߚࠇߐቯ᷹ޔ߽ߡߟߦ

㑐㑐ଥ⋦ߩߣᏅ㧔Ǭ㧨r2㧪㧕ߩᩭ㔚⩄ඨᓘߩฦหߣหലᨐߩฦห㑆ޔ▚⸘ߩǰࠄ

 ޕߚߒࠍ⸛ᬌߩห᭽ߣࡦ࠙ޔࠄ߆

 ޤෳ⠨ᢥ₂ޣ
㧝㧕㧦M. Nomura, et al., J. Am. Chem. Soc., 118, 9127-9130 (1996) 
㧞㧕㧦㊁㓷ᄦ, ઁ, ╙ 47 ࿁⾰㊂ಽᨆ✚ว⸛⺰ળ ⻠Ṷⷐᣦ㓸 1-O3-07 , 84-85 (1999) 
㧟㧕㧦J. Chen, et al., J. Nucl. Sci. Technol., 29, 1086-1092 (1992) 
 

 

Some examples on the relation between isotope effects and nuclear charge radii in chemical reactions 

NOMURA M., SUZUKI T., FUJII Y. 
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Fig. 1. The relation among the mass
difference and the slope of the three-isotope
plot, ǰ, and relative value Ǭ<r2>. 
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 et al., Phys. Rev. C 25, 3011 (1982); I. Nishinaka et al.

. Rev. C 3, 2034 (1971). 

harge polarization in proton-induced fission of 233U 
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[1] H. Kudo , Phys. Rev. C 70, 0146090 (2004). 
[2] ¸<@ã 49YxgPb¼ÄA 1A01, (2005); I. Nishinaka et al., Eur. Phys. J. A (in press). 
[3] I. Nishinaka et al., Int. Nucl. Phys. Conf. 2007 (INPC2007) G2-5, (2007). 
[4] C. J. Bishop et al., Nucl. Phys. A 150, 129 (1970); S. C. Burnett et al., Phys
[5] T. Ohtsuki et al., Phys. Rev. C 44, 1405 (1991). 
 
Characteristics of neutron multiplicity and nuclear c
NISHINAKA, I., TANIKAWA, M., NAGAME, Y., NAKAHARA, H. 
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99mTc  ඨᷫᦼ♖ኒ᷹ቯߩ
 

(ℂ⎇ੳ⑼㧘᧲ർᄢᩭℂ⎇㧘੩ᄢἹ㧘ේሶജᯏ᭴㧘㊄ᴛᄢ㒮⥄ὼ㧘

᧲ർᄢᄙర⎇㧘᧲ർᄢ㜞ᢎ)� ٤⩵᳗⧷ኼ㧘ᐢἑஜᄥ㇢㧘ᄢᮎൕ㧘

㜞ችᐘ৻㧘═᧻⦟ፏ㧘ਛቁ㧘ਃ㗡⡨㧘㑐ᩮീ 
 

ߦߢ߹ࠇߎޤߦߓߪޣ 7Be ࠄ߆ 235mU ⚂ߩߢ߹ 10 ᩭ⒳߇㧘ൻቇᒻࠅࠃߦඨᷫᦼ߇ᄌൻࠆߔ

ㄭᐕ㧘7Beޕࠆߡࠇߐႎ๔ߣ ߪߢ࿖ౝߡߟߦ T. Ohtsuki et al.[1]߇㧘߹ߚ࿖ᄖߪߢ Y. Nir-El 
et al.[2]ઁ㧘ᢙࠣ߇ࡊ࡞㊄ዻਛ㧘㉄ൻ‛㧘ࡦࡈਛߤߥᄙ᭽ߥൻቇᒻߢ♖ኒߥඨᷫᦼ᷹

ቯࠍⴕߥ㧘Be ේሶߩൻቇ⁁ᘒߣඨᷫᦼߩ㑐ଥߡߟߦ⥝ᷓ⚿ᨐࠍߒᆎޕࠆߡ৻

ᣇ㧘ᧄ⎇ⓥኻ⽎ࠆߢ 99mTc ߪߢ 1950 ᐕઍߦ K. T. Bainbridge et al.[3]߇ೋߡ㧘KTcO4㧘Tc2S7㧘

ReTcS7㧘Tc(metal)ߩ 4 ൻቇᒻߢඨᷫᦼᄌൻߒ߆ߒޕߚߒ᷹ⷰࠍ㧘ߩߘᓟߪ 1980 ᐕߦ H. Mazaki 
et al.[4]ࠅࠃߦㅊ⹜߇ⴕࠅߢߺߩߚࠇࠊߥ㧘ታ㛎ߪዋޕߥᧄ⎇ⓥߪߢ 99㨙Tc ࠃߡߟߦ

ߡߒߣታ㛎ߩ㧘࿁ᦨೋࠅ߅ߡߒ↹⸘ࠍߣߎࠆߔቯ᷹ࠍඨᷫᦼߢൻቇᒻߩߊᄙࠅ KTcO4㧘Tc2S7

 ޕࠆߔႎ๔ߢߩߚߒቯ᷹ࠍඨᷫᦼߢൻቇᒻߩ
⚂ޤታ㛎ޣ 5 mg ߩ 100Mo ࡀᦨᄢࠛߡ↪ࠍࠢ࠶࠽ࠗ㔚ሶߩ⸳ർᄢቇේሶᩭℂቇ⎇ⓥᣉ᧲ࠍ

MeV 50ࠡ࡞ ࠄ߇ߥߒ᳓಄ߢ✢േߩ 8 ᤨ㑆ᾖޕߚߒᾖᓟߩ Mo หࠍ㒶ࠗࠝࡦ

឵ࠞࡓᴺߢ♖ߚߒᓟ㧘22 ᤨ㑆⟎ߡߒ 99mTc ߚߒᚑ↢ޕߚߖߐᚑ㐳ࠍ 99mTc ࠍ Mo ห

ࠄ߆㒶ࠗࠝࡦ឵ࠞߡ↪ࠍࡓࠞ࠽ࡒ࡞ࠕߣࡓಽ㔌♖ࠍࠇߘޕߚߒ KTcO4, Tc2S7

ߡߒᢛ⺞ߦḮ✢ߩฦൻቇᒻߩ Ȗ ⟎ⵝߩห᭽ߣᢥ₂[1]ߪቯ᷹ޕߚߞⴕࠍ࠻ࡔࡠ࠻ࠢࡍࠬ✢

ߣ㧘KTcO4ߡ↪ࠍ Tc2S7ߩ✢Ḯࠍߦ 60 ᤨ

㑆એ᷹ቯߚ߹ޕߚߒ 137Cs หߡߒߣෳᾖ✢Ḯࠍ

㧘pile-upߒቯ᷹ߦᤨ  ޕߚߞⴕࠍᱜߩ╬
Tcޕߔ␜ߦ࿑ࠍ࡞࠻ࠢࡍࠬߚࠇࠄᓧޤᨐ⚿ޣ
-99mⷫߩᩭ99ࠆߢMoߩశ㔚ߪࠢࡇࠄ

㧘ࠬߕࠇ ඨᷫߩ99mTcࠄ߆✢߮უᄌᦛ࡞࠻ࠢࡍ

ᦼ᷹ቯߦᓇ㗀ࠍਈߥ߃⒟ᐲ߹99ߢMo߇㒰

㧘KTcO4ᒻߚ߹ޕߚ߈ߢ⏕߇ߣߎࠆߡ߈ߢ

ߣࠆߴᲧࠍඨᷫᦼߩ99mTcߚߒቯ᷹ߢTc2S7ᒻߣ

Tc2S7ᒻ᷹ߢቯߚߒඨᷫᦼ߇㐳ࠅߥߊ㧘ߣߎߩߎ

ߘߪඨᷫᦼߥ⚦ޕࠆߡߒ⥌৻ߣᢥ₂[3,4]ߪ

 ߅ߦ㧘⸛⺰ળ߽୯ߚߒቯ᷹ߢൻቇᒻߩઁߩ
 ޕࠆߔႎ๔ߡ
 ,T. Ohtsuki et al., Phys. Rev. Lett. 93, 112501 (2004); ibid. 98, 252501 (2007); [2] Y. Nir-El et al., Phys. Rev. C 93 [1]ޤෳ⠨ᢥ₂ޣ

012801(R) (2007); [3] K. T. Bainbridge et al., Phys. Rev. 90, 430 (1953); =�?H. Mazaki et al., Phys. Rev. C 21, 344 (1980) 

 
Precision measurement of the half-life of 99mTc 
Kikunaga, H., Hirose, K., Ohtsuki, T., Takamiya, K., Kasamatsu, Y., Nakanishi, T., Mitsugashira, T., 
Sekine, T. 

࿑� ᧄ⎇ⓥߢᓧߚࠇࠄǫ✢ࠬߩ࡞࠻ࠢࡍ 
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JB-1a 20.5 ± 0.3 20.5 ± 0.2 - 36.4 ± 0.5 1.00 ± 0.01 1.00 ± 0.01 - 

JB-1b - - 20.5 ± 0.4 - - - 1.00 ± 0.02 

Imai et al.
2)
 19.5 - - 36.7 - - - 
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diagram for the volcanic products from 

younger Fuji and Izu-Oshima volcanoes. 
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of the eruption. 

1A08

1A08



ìČĞìlF ��! æ»â�

 

�ġē�Ĝä°�ĤõÖ��ĤģY`í�� )�Ø×���¬¯tĎ�ĤÒĈn

iğ��Ùÿ�y��¼¯ăċ��ô|���ę®×���ģÒ���Ê�ğĢ��ãä

ýÄ ��ÈÇ�p��ÊÉ¤��½z�ĒĤiØ�g�

�

ĞìlE¡�9U£¥üæ»ÍñGĤÞ©²qDCF²qÜ¦QĤ£¥òĚAF�16F

¿¦DCĤ£¥�¢êEĕĄD¶�WÌ=7@,Uĥ��!��ÛÆ 
 h²Ĥ'����G£¥ü

æ»ÍñFg?AĤ�ÏçìČĞìFė«���	�� �ė�ëWè,=Ăj²qÜ¦ER2è,

SVUĥ7/7Ĥ��! G �� Q �� FÍïî�¹r�EP[XĔ�ëE�2�MVU � Q �� D

C/SPÍïî�¹ERTæ»7Ĥ6SEĤnÓlº ERU¾á�¹ERT�ù/SPæ

»7@,UBĀ-SVUĥ4VSFÑêxùAFĝ ERUÍïî�¹F�čÅüGÑê5

BE÷ûêE��7@.TĤĞìlAFÑêxù;V<VF ��! æ»âWÔOU4BAĤ£

¥üÞ©å�Wĉ72¿¦A1U�āº0+Uĥ;4AĤéDUìČĞìWè,@ĤÑêx

ù5BF ��! æ»âFÜ¦WćN=ĥ�

��%&�!!�ìČĞìB �!!���# ìČĞìWè,@ĤM:ĤàäêDSHE�¢êÃÕERT

ė«ëB[XĔ�ëĦëE}Ġ7=ĥ4VS�ëFmĄxùú»Wlº À©�}ËÕAĊ

J=ĥ�ùÝ³Eě7@GÀ©�¢êzĖ À©�}ËÕERT¦ĖlA+UĥM=*��!

Ý³G*�Ęàë/S�ùW ���! B7@�¢}Ġ7=·ĤõÖ�¢\e^b�Đ�ERU�

Đ�ČĖ}ËąERTÔO=ĥ�

��%&�!!�ĞìAF{l ��! Ý³G ����

�$"	 � AĤė«ëAG4VRTģ2 �����

�$"	 � A+TĤ[XĔ�ëAG ����(������

�$"	 � A+>=ĥ�!!���# ĞìF ��! Ý³P

KL�ÐDw�A+>=ĥ{DSHE�Ę

àëFxùú»B ��! Ý³Wè,=đóÃð

´ERT�xù/SFæ»âWąö7=0Ĥ

�µDvW¸SVD/>=ĥ;4AĤ��! æ

»IF§k0�1,BĀ-SVU � ?Fxù

þĤ������B�������ĤFæ»âW¿¦7=ĥ

����� E ��%&�!!�ĞìE.3UxùÝ³E¨

7@ ��! Ý³Wad]_7=ĥ��! Ý³G

������Ý³BBPE��7Ĥ�������Ý³F�

�E?V@Ûª9UĥgÓ´Aďs7Ĥxù

Ý³0 �

�AF~ßRTĤ������B�������

Fæ»âB7@ �����$"	 � B ����$"	 � W;

V<V¸=ĥ4Fø �
 uF±GĤ�čěÁA

GĤĝ Y`cZf�

�

��� Eëµ9Uĥ�!!���# ĞìAFæ»âGĤ;V<V ����$"	 �

B ����$"	 � A+TĤ� ?FĞìAKL�8v0¸SV=ĥo·Ĥ�ùERU§kFð³W

ÎĆ9UBBPEĤ�8ĞìAÚ60éDUćÂAFæ»âWĊJ@,1=,ĥ�
 
 

Production rate of 
36

Cl in chondritic meteorites. 
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Vertical distribution of particulate Th and Pu off Aomori 
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Fig. 1. TDPAC spectra of 111Cd(�111In) 
in  5,000-ppm In-doped ZnO at (a) 673 
K and (b) 298 K.  Solid lines are 
preliminary fits to the data. 
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Local Fields of ZnO Observed by Means of the TDPAC Method 
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Spin conversion reaction of o-Ps with O2 

NIHEI, H., KINO, Y., SEKINE, T. 
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Temperature Dependence of the Positronium Formation in Hexanol 

KINOSHITA, S., KINO, Y., SEKINE, T., SUZUKI, T. 
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࿕ࠆߌ߅ߦ㜞ࠛࡓ࠻ࠕ࠻࠶ࡎߩࡦࠝࠗࠡ࡞ࡀൻቇ⊛ㆊ⒟ߦ㑐ࠆߔ⎇

ⓥ(XII)㧙ߦ࠼ࠗࡃࠞࡦ࠹ࠬࠣࡦ࠲ᾖߚࠇߐ㊀᳓⚛ߩൻቇ⊛േߦ

�ᾖ᷷ᐲଐሽᕈ㧙ߔ߷  
(㕒ጟᄢℂ⎇)� ٤㋈ᧁሶޔ⩵ᳰᵗᐔޔศᴡᦶޔᄢ⍫ᕶਭޔᅏ㊁ஜੑ 

� � � � � � � � � �  
D-Tޔߡߒߣߟߣ߭ߩḮࠡ࡞ࡀࠛߩᰴઍޤ⸒✜ޣ ᩭⲢว⊒㔚߇ᬌ⸛ޕࠆߡࠇߐᩭⲢว

Ἱౝࡑ࠭ࡊࠆߌ߅ߦኻะᯏེࡑ࠭ࡊߪߦ࠲ࡃࠗ࠳ࠆߢਛߩਇ⚐‛ࠍ㒰߽ߣߣࠆߔ

ޔߚࠆࠇߐធᦑ⋤ߦࡑ࠭ࡊߪ࠲ࡃࠗ࠳ޕࠆ߇ᓎഀࠆߖߐૐᷫࠍ⩄⽶ᾲߩო߳৻╙ޔߦ

㜞Ⲣὐࠆߢ⚛ߣૐࠬߩࡦ࠹ࠬࠣࡦ࠲ࠆߢ₸࠲࠶ࡄ૬↪߇ᬌ⸛ޔߪࠄࠇߎޕࠆߡࠇߐ

ࠬࠣࡦ࠲ߢ㕙࠲ࡃࠗ࠳ޔߚߩ᠄ᾲⴣ߿࠲࠶ࡄࠬࠆࠃߦሶ☸ࠡ࡞ࡀ㜞ࠛߩਛࡑ࠭ࡊ

ߚߒၸⓍޔߚ߹ޕࠆࠇࠄ߃⠨ߣࠆߔᒻᚑࠍၸⓍጀౣࠍ(WC)࠼ࠗࡃࠞࡦ࠹ WC ࡊߪߦ

ᩭⲢߪ⸂ߩൻቇ⊛േߩߘޔߚࠆࠇߐᾖ߇ࡓ࠙࠴࠻ࠡ࡞ࡀ㜞ࠛߚߒṳᵨࠅࠃࡑ࠭

วἹߩోᕈࠍ⹏ଔࠆߔߢ㊀ⷐߥ⺖㗴ޔߢߎߘޕࠆߢᧄ⎇ⓥߪߢ WC 㜞ߚࠇ߹ㄟߜᛂߦ

ߔ⸂ࠍᾖ᷷ᐲଐሽᕈߔ߷ߦൻቇ⊛േߩ╬⣕ᝒㆊ⒟ᝒߩࡓ࠙࠴࠻ࠡ࡞ࡀࠛ

߅᷷⣕㔌(TDS)ᴺࠍൻቇ⊛േߩ⚛㊀᳓ߚࠇߐᾖߢฦᾖ᷷ᐲޔ↪ࠍ⚛㊀᳓ޔߦߚࠆ

߮ࠃ X ✢శ㔚ሶಽశ(XPS)ᴺߡ↪ࠍ⹏ଔޕߚߒ 
ᄙ⚿᥏ߩ␠࡞ࠕ࠹ࡑ࠼ࠗࠕߡߒߣ⹜ᢱޤታ㛎ޣ WC 㒰ࠍ‛⚐ਇߦߓߪޕߚ↪ࠍ

ߦߚࠆߔ 1323 K ߢ 10 ಽ㑆ߩടᾲಣℂࠍⴕߚߞᓟޔ㊀᳓⚛ࠗࠝࡦ(D2
+)ᾖ1.0ࠡ࡞ࡀࠛࠍ 

keVࠬࠢ࠶ࡈޔ 1.0�1018 D m-2 s-1ࠬࡦࠛ࡞ࡈޔ 1.0�1022 D m-2ߡߦ 323́873 K ฦᾖ᷷ᐲߩ

XPSޔᾖᓟޕߚߞⴕߢ ᷹ቯࠍⴕߦ߽ߣߣ߁ TDS᷹ቯࠍ᷷ㅦᐲ 0.5 K s-1ߡߒߣቶ᷷ࠄ߆ 1323 
K  ޕߚߞⴕߢ߹
ߢฦᾖ᷷ᐲߦ࿑ޤ⠨ኤᨐ⚿ޣ D2

+ᾖߚߒ㓙ߩ D2 TDS Gaussianޕߔ␜ࠍ࡞࠻ࠢࡍࠬ ಽᏓ

㑐ᢙࠢࡇߚ↪ࠍ⸃ᨆߩ⚿ᨐ930ޔ590ޔ490ޔ400ޔ K ઃㄭߦ㊀᳓⚛ߩ⣕㔌߇ࠢࡇሽߔ

ߩ㧔࿑ਛߚߞߥߦ߆ࠄ߇ߣߎࠆ Peak 1- Peak 4㧕ߩߢ߹ࠇߎޔߪࠄࠇߎޕ⎇ⓥޔࠅࠃߦPeak 1㧘
Peak 2 ߪ WC ᩰሶ㑆ޔ࠻ࠗࠨPeak 3 Peak 4ޔ⚛ⓨሹߪ ߪ C-D ⚿วߡߒߣᝒߚࠇߐ㊀᳓⚛

Peak 1ޕ[1] ࠆߡࠇߐႎ๔߇ߣߎࠆߢࠢࡇ⣕㔌ࠆߔ࿃ߦ ߇ᾖ᷷ᐲߪ 423 K એߪߢ

573ޔߕࠇࠄ K એߪߢ Peak 1 Peak 3ޔPeak 2ޔ߃ടߦ XPSޔߚ߹ޕߚߞ߆ߥࠇࠄ߽ ⚿ߩ

ᨐޔࠄ߆W-4f ᾖ᷷ᐲޔߪߢࠢࡇߩ 423 K ߢ

ࠄ߇࠻ࡈൻቇࠪߦࠡ࡞ࡀ㜞ࠛޔᾖᓟߩ

ᾖ᷷ᐲޔࠇ 573 K ࠡ࡞ࡀૐࠛޔᾖᓟߩߢ

߳ߩൻቇࠪ߇࠻ࡈޕߚࠇࠄ৻ᣇ C-1s ࡇߩ

ᾖ᷷ᐲޔߡߒᲧセߣടᾲಣℂᓟޔߪߢࠢ 323 K
ᾖޔߒ࠻ࡈ߳ࠪࠡ࡞ࡀ㜞ࠛޔᾖᓟߩߢ

᷷ᐲ 473 ߮ࠃ߅ 573 K ߪ࠻ࡈൻቇࠪࠆߥᦝߪߢ

ޔࠄ߆ߣߎߩࠄࠇߎޕߚߞ߆ߥࠇࠄPeak 1 ߪ 2
ߩߟ C ߣ 3 ߩߟ W  Peakޔ࠻ࠗࠨᩰሶ㑆ࠆߥࠄ߆
2 ߪ 3 ߩߟ C ߣ 2 ߩߟ W ࠻ࠗࠨᩰሶ㑆ࠆߥࠄ߆

ޔߦࠄߐޕߚࠇߐໂ␜߇ߣߎࠆߢ⣕㔌ߩࠄ߆

ᾖ᷷ᐲ 673 K એਅߪߢ C-C ⚿วߦነਈࡇࠆߔ

K 673ޔߒኻߦߩߚߒዋᷫ߇㕙Ⓧࠢ એߪߢ

Ⴧടߡߞࠃޕߚߒ 673 K એࠆߌ߅ߦᾖߪߢ

D2
+ᾖਛߩടᾲߡߞࠃߦ⚛߇⹜ᢱ㕙ߦ

ᨆ߇ߣߎࠆߔ␜ໂ[1]ޕߚࠇߐH. Kimura et. al., Fusion Eng. Des. 81, (2006) 295.  
 
Studies on hot atom chemical behavior of energetic ions in solids (XII) -Implantation temperature 
dependence on chemical behavior of deuterium implanted into tungsten carbide - 
SUZUKI, S., KIKUCHI, Y., YOSHIKAWA, A., OYA, Y., OKUNO, K.  

࿑� ฦᾖ᷷ᐲߢ D2
+ᾖߚߒ㓙ߩ 

D2 TDS  ࡞࠻ࠢࡍࠬ
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⚛ߦ⤑ࡦࡠࡏᾖߚࠇߐ㜞ࠛࠡ࡞ࡀ㊀᳓⚛ߩൻቇ⁁ᘒߦ߷ߔ⚛

ਇ⚐‛ߩലᨐ 
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㗇↰ᵏᏒ� ච፲ᕺ⟤� ᄢ⍫ᕶਭ� ᅏ㊁ஜ  ੑ

  
D-Tޤ⸒✜ޣ ᩭⲢวἹౝߩ╙৻ოޔߡ߅ߦਇ⚐‛ࡑ࠭ࡊߩౝ߳ᷙߩᛥ߮ࠃ߅㒰ޔߚߩო

ޕࠆߡࠇߐ⸛ᬌታᣉ߇ࡦ࡚ࠪ࠾ࡠࡏࠆߖߐ⌕⫳ࠍࡦࡠࡏߦო৻╙ޔߡߒߣࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦ

ო㕙ߪߦ⤑ࡦࡠࡏߚࠇߐ⌕⫳ߦ㉄⚛߿⚛╬ߩਇ⚐‛߇ࠅࠃࡑ࠭ࡊޔࠇߐṳࠆߔ㜞ࠛ࡞ࡀ

ߦ⤑ࡦࡠࡏߚࠆߢᕈᩭ⒳ߪࡓ࠙࠴࠻ޕࠆࠇߐᗐ੍߇ߣߎࠆࠇ߹ㄟߜᛂ߇ࡓ࠙࠴࠻ߩࠡ

ᛂߜㄟ߹ߩࡓ࠙࠴࠻ߚࠇṛ⇐㊂߿ᝒ⁁ᘒߩ⸃ޔߪᩭⲢวἹߩోᕈ⹏ଔⷰߩὐࠄ߆㊀ⷐߥ⎇ⓥ

⺖㗴ߢ߹ࠇߎޕࠆߢᒰ⎇ⓥቶޔߪߢ㜞⚐ᐲ߮ࠃ߅⤑ࡦࡠࡏ㉄⚛ߦ⤑ࡦࡠࡏኻޔߒ㜞ࠛࠡ࡞ࡀ

㊀᳓⚛ࠗࠝࡦ(D2
ࡦࡠࡏޔߒ߆ߒޕߚ߈ߡߒ⸂ࠍൻቇ⊛േߩ⚛㊀᳓ߚࠇߐᝒߦਛ⤑ޔߒᾖࠍ(+

⤑ౝߪߦਇ⚐‛ߡߒߣ㉄⚛ޔߊߥߢߺߩ⚛੍߽߇ߣߎࠆߔᗐߢߎߘޕࠆࠇߐᧄ⎇ⓥߪߢ⚛

D2ߦ⤑ࡦࡠࡏ
+ᾖޔߒ⤑ਛࠆߌ߅ߦ㊀᳓⚛ߩൻቇ⁁ᘒߦ߷ߔ⚛ਇ⚐‛ߩᓇ㗀ޔߡߟߦX ✢శ㔚

ሶಽశ(XPS)ᴺ߮ࠃ߅᷷⣕㔌(TDS)N  ޕߚߒ⹏ଔߡ↪ࠍ
ൻቇ᳇⋧⫳⌕(P-CVD)Nࡑ࠭ࡊޤታ㛎ޣ ⺞ࠍ⤑ࡦࡠࡏ⚛ߩ8-51%ࠇߙࠇߘ߇⚛Ớᐲࠅࠃߦ

ߡߟߦ⤑ࡦࡠࡏߚߒ⺞ޕߚߒ 1200 K ߡߦ 10 ಽ㑆ߩടᾲಣℂࠍⴕߚߞᓟޔቶ᷷࡞ࡀࠛࡦࠝࠗߡߦ

keV D2 1.0ࠡ
D2ߡߦD+ m-2 1021×7.3ࠬࡦࠛ࡞ࡈࡦࠝࠗޔD+ m-2 s-1 1018×1.0ࠬࠢ࠶ࡈࡦࠝࠗޔ+

+ᾖࠍ

ⴕޕߚߞᾖᓟޔXPS᷹ቯޔ߮ࠃ߅TDS᷹ቯࠍ᷷ㅦᐲ0.5ࠍ K s-1ޔߡߒߣቶ᷷1200ࠄ߆ K߹ߢⴕߞ

 ޕߚ
ߦ࿑ޤ⠨ኤᨐ⚿ޣ ߦ⤑ࡦࡠࡏߚߒࠍ⚛ߩ51%

ኻޔߡߒD2
+ᾖࠍⴕߚߞ㓙ߩD2 TDSࠬࠃ߅࡞࠻ࠢࡍ

߮ Gaussian ಽᏓ㑐ᢙࠢࡇߚ↪ࠍ⸃ᨆߩ⚿ᨐޕߔ␜ࠍ

࿑ࠅࠃD2ߩTDSࠬߪ࡞࠻ࠢࡍPeak 1㨪3ߩ⣕㔌ࠢࡇ

Peak 3ޔߚ߹ޕߚߞ߆ࠊ߇ߣߎࠆᚑࠄ߆ ࡠࡏ㜞⚐ᐲߪ

ޕߚߞ߆ࠊ߇ߣߎࠆߢࠢࡇ⣕㔌ߥࠇࠄߪߢ⤑ࡦ

ߔዋᷫߪPeak 2ޔPeak 1ߦჇടߩ⚛Ớᐲޔߚ߹

ߣߎߩࠄࠇߎޕߚߞ߆ࠊ߇ߣߎࠆߔჇടߪPeak3ޔ߇ࠆ

ߚࠇߐᝒߡߒߣPeak 3ߦჇടߩ⚛Ớᐲޔࠄ߆

㊀᳓⚛ߩṛ⇐㊂ߪჇടޔߚࠆߔPeak 3 ᝒߦ⚛ߪ

ޕߚࠇߐໂ␜߇ߣߎࠆߢ࠻ࠗࠨᝒߩ⚛㊀᳓ߚࠇߐ

D2ࠆߌ߅ߦ⤑ࡦࡠࡏߟᜬࠍฦ⚛Ớᐲޔߢߎߎ
+ᾖ೨

ᓟߩߢ B-1sޔC-1sXPS ࠡ࡞ࡀࠛࠢࡇߩ࡞࠻ࠢࡍࠬ

߆ࠊ߇ߣߎࠆߡߒሽߢൻቇ⁁ᘒࠆߥ⇣ߩ߆ߟߊߪ⚛߮ࠃ߅ࡦࡠࡏߢਛ⤑ޔࠄ߆ඨ୯߮ࠃ߅

C-1sXPSࠬޔB-C⚿ว߮ࠃ߅B-B⚿วߪߡߒ㑐ߦ࡞࠻ࠢࡍB-1sXPSࠬߪࠢࡇߩࠄࠇߎޔߚ߹ޕߚߞ

D2ṛߩPeak 3ߚࠇࠄᓧࠄ߆TDSߡ߃ടޕߚࠇߐᏫዻߦC-C⚿ว߮ࠃ߅C-B⚿วߪߡߒ㑐ߦ࡞࠻ࠢࡍ

⇐㊂ޔߣXPS B-1sߚࠇࠄᓧࠄ߆࡞࠻ࠢࡍࠬ B-Cࠆߌ߅ߦ ⚿วࠢࡇࠆߔ᧪↱ߦ㕙Ⓧ߮ࠃ߅C-1s ߅ߦ

C-Bࠆߌ ⚿วࠢࡇࠆߔ᧪↱ߦ㕙Ⓧࠇߙࠇߘߪߦṛ⇐㊂߇ჇടޔࠇߟߦࠆߔXPSࠬࠢࡇߩ࡞࠻ࠢࡍ

㕙Ⓧ߽Ⴧട߁ߣࠆߔ⋧㑐ޔࠄ߆ߣߎࠆ߇Peak 3ߪB-C-D⚿วߡߒߣᝒߚࠇߐD2ߩ⣕㔌ߣࠆߢ

⠨ޕࠆࠇࠄ߃ᓥߦ⤑ࡦࡠࡏߡߞ⚛ᷝࠍടࠅࠃߦߣߎࠆߔ㊀᳓⚛ߪ㜞᷷ߦᣂߥߚᝒߡߒߣ࠻ࠗࠨ

B-C-D⚿วࠍᒻᚑ߇ߣߎࠆߔ␜ໂޕߚࠇߐ 
 
Studies on hot atom chemical behavior of energetic in solids(XIII) - Effects of carbon impurity on chemical 
behavior of energetic deuterium implanted into carbon-contained boron film 
TOKUNAGA, T., YOSHIKAWA, A., KIKUCHI, Y., ISHIKAWA, H., SUDA, T., IGARASHI, E., OYA, Y., 
OKUNO, K. 
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固体における高エネルギーイオンのホットアトム化学的過程に関する

研究(XIV)－固体トリチウム増殖材 Li2TiO3 中に照射された重水素の捕

捉過程に関する研究－ 
(静岡大理放射研) ○稲垣祐治、須田泰市、石川寛匡、吉河朗 
          大矢恭久、奥野健二 

 
[緒言] 核融合炉ブランケットシステムにおけるトリチウム増殖材は、D-T 反応により生成し
た中性子との 6Li(n, α)Tや 7Li(n, n' α)T反応により燃料であるトリチウムを増殖させる役割を
持つ。このため核融合炉の安全性評価およびトリチウム回収機構の確立の観点から増殖材中

へのトリチウムの捕捉過程の解明は重要である。そこで本研究では、トリチウム増殖候補材

のひとつであるチタン酸リチウム(Li2TiO3)に対しトリチウムを模擬した重水素イオン(D2
+)を

照射し、その捕捉過程を昇温脱離法(TDS)および X線光電子分光法(XPS)を用いて明らかにし
た。 
[実験] 試料としてフルウチ化学株式会社製 Li2TiO3粉末を焼結したものを用いた。1000 K に
て 10分間の加熱処理を行い不純物除去した後、D2

+照射をイオンエネルギー3.0 keV、イオン
フラックス 2.0×1018 D+ m-2 s-1にて行った。なお、イオンフルエンス依存性実験では室温にて

イオンフルエンスを(0.1-2.0)×1022 D+ m-2と変化させ、照射温度依存性実験ではイオンフルエ

ンス 1.0×1022 D+ m-2とし、照射温度を室温から 673 Kまで変化させて D2
+照射を行った。D2

+

照射後 XPS測定を行い、次いで TDS測定を昇温速度 5 K min-1にて室温から 1000 Kまで行っ
た。 
[結果・考察] 本研究で得られた重水素 TDS スペクトルに対して Gaussian 分布関数を用いて
ピーク解析を行った結果、4 つのピークに分離できることが明らかとなった。熱中性子照射
を行った Li2TiO3のトリチウム TDSスペクトルの結果[1]との比較から、ピーク 1 (380 K)およ
びピーク 2 (420 K)は試料表面近傍からの脱離、ピーク 3 (500 K)およびピーク 4 (600 K)はバル
ク内からの重水素の脱離であることがわかった。特にピーク 3 およびピーク 4 はそれぞれ酸
素空孔にひとつの電子がトラップされた E'-centerからの脱離、O-D結合の分解による脱離で
あると考えられた。図に各イオンフルエンスで D2

+照射した際の各捕捉サイトにおける重水素

滞留量を示す。イオンフルエンス 0-0.75×1022 D+ 
m-2 の領域において、重水素は E'-center へ優先
的に捕捉され、0.75×1022 D+ m-2 以上でほぼ飽
和に達することがわかった。また、E'-center へ
の捕捉が飽和した 1.0×1022 D+ m-2 以上では、イ
オンフルエンスの増加に伴って O-D結合として
重水素が捕捉されることが明らかとなった。以

上の結果より、照射された重水素は E'-center へ
優先的に捕捉され、E'-center への捕捉が飽和に
達した後、O-D 結合を形成することが示唆され
た。本発表では照射温度依存性実験の結果も踏

まえて、Li2TiO3の重水素捕捉過程に関して詳細

な議論を行う予定である。 
[1] M. Oyaidzu, et al., J. Nucl. Mater. 329-333 (2004) 1313.  
 
Studies on hot atom chemical behavior of energetic ions in solids(XIV) -Trapping processes of 
deuterium implanted into solid tritium breeding material, Li2TiO3 - 
INAGAKI, Y., SUDA, T., ISHIKAWA, H., YOSHIKAWA, A., OYA, Y., OKUNO, K. 

図 イオンフルエンスの変化に伴う各
捕捉サイトの重水素滞留量の変化 
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ií×Ô&LAG;9RAJ>EN7 Fig.1%Â��¾ÅV! Fe2O3 7OR?RÖ¿��xn(Fig.1a)
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��.%'èë&éË7�_�4�Ý�
4"Ñ

254�����éËuf7÷����4"éi
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�"Ñ254�

�S���-Fe 7OR?RÖºà�"� éËuf
7zi�� o¨&°�7Ù�"�éËuf%12

� �-Fe &µ�ë�É 60%!S�"$����&
xn�¬½V&éil�! Fe2O37µ��4%'é

Ë�jc!'$��×Ô%'�l�&�-Fe �ª�
��¬½l�7]å�4�.%éËuf7{���

 /éií�È|&-�y{��Fe2O3Í�&Ô7

µ��4�"'b¡$����

Composition change of oxide thin films produced by laser deposition depending on oxygen pressure and
generation temperature 
KOUNO, Katsuhiro., KATOU, Hirokazu., KOBAYASHI, Yoshio., YAMADA, Yasuhiro.
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Fig.1 MÖssbauer spectra of the filims produced by laser
deposition of Fe2O3 in O2 atmosphere. (a) In vacuum, and
the O2 pressures are (b)7Pa (c)45Pa (d)120Pa, and
(e)200Pa..
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Control for spin orientation according to substrate surface shape of iron thin films produced by arc-
plasma-gun
KATO, H., KONO, K., KOBAYASHI, Y., YAMADA,

(b) (c)(a)

Fig. 1. Geometries used in Mössbauer measurements
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(a) 3:3.2:1:1:3.2:3 90° 3:4:1:1:4:3
(b) 3:1.7:1:1:1.7:3 45° 3:1.33:1:1:1.33:3
(c) 3:3.0:1:1:3.0:3 90° 3:4:1:1:4:3
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� � �       Magnetic and nano-structure analysis of SnO2 doped with Sb and Fe  
�

                K. Nomura1, C. Barrero1,2,� K. Kuwano3, Y. Yamada3, J. Sakuma 4,  
M. Takahashi4, T. Saito4, E. Kuzman5 and� A. Ooki1 

�1Univ. Tokyo, 2Antioquia Univ., 3Tokyo Univ. Sci., 4Toho Univ., 5Etoves Lorand Univ.� 

 

 

We have studied the effect of the simultaneous Fe and 

Sb doping on the magnetic and crystallographic 

properties in SnO2 nanocrystals. The samples, which 

were prepared by a sol-gel method, consisted of rutile 

type SnO2 and were free of any impurity phase. 119Sn-, 
57Fe-, and 121Sb-Mössbauer spectroscopies demonstrate 

that Sn4+, Fe3+ and Sb5+ are the only oxidation states 

for these ions in the SnO2 structure. For most samples, 

the presence of antimony did not improve Ms, but for 

Sn0.85Sb0.05Fe0.1O2-G, this value was increased up to 
14 times as shown fig.1. This only sample exhibited 

magnetic sextets in its 57Fe Mössbauer spectrum in 

addition to two doublets, whereas for the other 

samples only two doublets were observed as shown 

fig.2. For a restricted Sb/Fe ratio, the magnetic 

ordering of the iron ions can be activated. The origin 

of the magnetic interactions is considered due to the 

existence of exchange interactions between the iron 

ions mediated by free-carriers in an impurity band. 

The doping Sb5+ into SnO2 increase the free carriers, 

and the excess doping of F

Sn0.85Sb0.05Fe0.1O2-G, b) Sn0.8Sb0.1Fe0.1O2-G, c)
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Fig.1 Magnetization curves for samples: a)

Sn0.9Fe0.1O2-G , d)  Sn0.85Sb0.1Fe0.05O2-G. 
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Electric Conductivity and Mössbauer Spectra of Vanadate 

Glass. 

YASUMITSU, H., MATSUI, R., KURIMOTO, H., 

NISHIDA, T. 
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2FeCl4[R-amine]ࡾࡓ࠶㛤Ⓨࡢ㉁≀ࢡࢵ ㄏ㟁≉ᛶࡧࡼ࠾Ẽⓗᛶ㉁☢ࠊᵓ㐀ࡢࡑࠊࡋᡂྜࢆ

 ࠋࡓࡋࡇࡿㄪ࡚࠸ࡘ
 

<ᐇ㦂> 
FeCl2�4H2O ẚࣝࣔࢆሷ㓟ሷࡢㄏᑟయ࣑ࣥ 1 : 2 ࡛⣙ 50ΥࡢỈ୰࡛ΰྜࠊᨩᢾࠊࡋ෭༷ࡍ

ࡼ࠾Ẽ ᐃ☢ࠊᵓ㐀ゎᯒࡢࡽࢀࡇࠋࡓࡁ࡛ࡀࡇࡿᚓᐜ᫆ࢆ༢⤖ᬗࡢⰍ↓࡚ࡗࡼࡇࡿ

 ࠋࡓࡗ⾜ࢆㄏ㟁 ᐃࡧ
 

<⤖ᯝ⪃ᐹ> 
ḟඖᵓ㐀࡛ࢺ࢝ࢫࣈࣟ࣌ᆺ㦵᱁ࢆ᭷ࡿࡍ

[R-amine]2FeCl4ྜࢆᡂ࡛ࡇࡇࠋࡓࡋ R ࣝࣆࣟࣉࡣ

ࢀࡒࢀࡑࢆࡢࡶࡢ㙐ࣝ࢟ࣝࡢࣝࢳࣈ

[C3A]2FeCl4ࠊ[C4A]2FeCl4ࠋࡓࡋ༢⤖ᬗᵓ㐀ゎᯒ

ࡾࡼᯝ⤖ࡢ C3A ࡀ FeCl4ࡢḟඖࢺ࣮ࢩ㛫⨨

㓄ࡀࣥ࢜ሷ⣲ࡢࡘභࡣࣥ࢜㕲(II)ࡢࡘ୍ࡋ

Ỉ⣲ࡀ࣒ࣥ࢜࢘ࢽࣔࣥሷ⣲ࡢ㍈ࡾ࠾࡚ࡋ

ࡶ⪅୧ࠊࡾᯝᐤ⤖ࡢ⋡ ᐃ☢ࡢ≀ྜࡢࡽࢀࡇࡓࡲࠋࡓࡗ࠶ᵓ㐀࡛ࡿ࠸࡚ࡋྜ⤖ 90 K
㏆࡛ᙅᙉ☢ᛶయࡢࡽࢀࡇࡽࡉࠋࡓࡗ࡞ྜ≀ࡢㄏ㟁 ᐃࡓࡗ⾜ࢆ⤖ᯝࠊᐊ ࡛ẚㄏ㟁

ᐊ ௨ୗ࡛ᙉㄏ㟁యࠊࡣᯝ⤖ࡢࡽࢀࡇࠋࡓࡋ♧ࢆᙉㄏ㟁ᛶࠊࢀࡉ ほࡀቑ࠸ࡋⴭࡢ⋠

㌿⛣ࡧࡼ࠾ࠊࡇࡿࡍ 90 K ௨ୗ࡛ᙅᙉ☢ᛶయ㌿⛣ࡀࡇࡿࡍศࡕࢃ࡞ࡍࠋࡓࡗ 90 K
௨ୗ࡛ᙉㄏ㟁࣭ᙉ☢ᛶࢡࢵ࢙ࣟࣇࢳ࣐ࣝࡍ♧ࢆ≉ᛶࢆⓎ⌧ྍࡿࡏࡉ⬟ᛶࢆ♧၀ࠊࡾ࠾࡚ࡋ

ᚋ ME ຠᯝࢆ࡞ㄪࡃ࠸࡚ᚲせࠋࡿ࠶ࡀ 
 
Multiferroic property for organic-inorganic hybrid compounds 
HAYAMI, S., URAKAMI, D., NAKASHIMA, S., SUZUKI, T., INOUE, K. 

ᅗ1 [C3A][FeCl4]䛾༢⤖ᬗᵓ㐀ゎᯒ䛻䜘䜛ᵓ㐀䚹

FeCl4䛾䝅䞊䝖

C3A(propylammonium)
䛜Ỉ⣲⤖ྜ䛻䜘䜚䝅䞊䝖
䛾ୖୗ䛻䛒䜛䚹
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�,�.*�����I?Ê	�JR>SËLUHV�
���'���"Å«xÃb Fe(NCX)2(bpp)2 (X=S, 
Se, BH3),¡��Å«�¾6©��p#ÌFe(NCS)2(bpp)2 ,ÏÀ`+Z�Á�(�&,¡��
\�f¥]¼i�¾6(3ÍË��+Ãb,É?JVª+--'�3�Ì®� X ±t�*02
È_+�¾(³�143 Fe(NCBH3)2(bpp)2 (1)',?JV;U?:XGXÊSCOË¢»�¸�
�43ÍË��¦¬',Ìr���*%�&�1*�¹�ÌFe(NCX)2(bpp)2+�¾( SCO �m
*%�&�¹�"��

�°�(³��OAFXS(MV@V6�{(�&r��"Ãb,MV@V6n��&�2�

Fe(NCBH3)2(bpp)2W2(benzene) (2)(³�14"�2+O?G97X?N;DS6uÍ*©��
~�' ISd, 1.08mm/s'�2\cÉ?JV6©��QSdÊ1.24mm/sË, 1+ 0.44 mm/s0
2z���78K '\¯+É?JVª�¸��4�¤)3Â<8D+|v�©s�43��1
*5��*a?JVª/¸��43��+Ãb6�Z*�²�&��(je+BKTCD

���Ìa?JVª()3�(�O?G97X?N;DS�1k�$"�!�' 2 6 120�
'�²�3�(*02MV@V6´Ç� "��14" Fe(NCBH3)2(bpp)2 (3)+O?G97X
?N;DS6uÎ*©��~�+?N;DS,µÆ'�3��=PXL)�k+HQOXA

, 1*½��78K',z¿k�a?JV*)2�SCO�m6©���4, 1+yo*È_�
&�3��~�'KUXE)�k�¶143��¤)3�3 +®� X±t�, 1 *È_�&
�"��t�,KUXE'�$"�3 6MV@V*��(-"MV@V6n��3�(/§
º�4�MV@V+n�*02 SCO 6l�'�"Ð�41+?JVyo,¨o �}+°�
�1/���4"� 
 

 
1) M. Atsuchi et al., Chem. Lett., 2007, 36, 1064. 

 
Mössbauer spectroscopic study of the assembled iron complexes bridged by 1,3-bis(4-pyridyl)propane 

NAKASHIMA, S., ATSUCHI, M., INOUE, K. 
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Fig. 1  Mössbauer spectra of 2. 
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Fig. 2  Mössbauer spectra of 3. 
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࠼࠾࠴ࠢࠕర⚛ṁᶧൻቇᭂߩߚߩᓸ㊂Ớᐲࠆߌ߅ߦ 
ㅒ⋧ࠢߩࠖࡈࠣ࠻ࡑࡠ⎇ⓥ 
 
(㊄ᴛᄢ㒮⥄ὼ ㊄ᴛᄢℂޔ1 ⎇ࡀ㜞ࠛޔ2 ⎇ℂޔ3 4)� ٤ධ㉿ᵗ  ޔ1
⨹ᧁᐙ↢ ㋈ᧁᄢޔ2 ৻ᧁਅືޔ1 ኼ⧷᳗⩵ޔ3 ⠀႐ብశޔ4 ᮮጊᒾޔ4 1 

 
⚛ర࠼࠾࠴ࠢࠕޤߦߓߪޣ Rf ࠆߢหᣖߩߘޔߦߚࠆߴ⺞ࠍṁᇦ⢻ߩ ZrޔHf
Rfޕߚߴ⺞ࠍๆ⌕േߩ᮸⢽߳ࡈࠣ࠻ࡑࡠࠢ⋦ㅒߩ ߚߒㅧߢᩭᔕޔߪߢታ㛎ࠆ↪ࠍ

Rf ᔅⷐਇนᰳ߇ታ㛎ࡦࠗࡦࠝޔ߁ⴕࠍൻቇᠲߒャㅍߢ߹ታ㛎ቶߖߐ⌕ๆߦ࡞࠱ࡠࠕࠛࠍ

 ⋦࿕ቯ↪ࡈࠣ࠻ࡑࡠࠢ⋦ㅒߚߒᜬࠍ(TBP)࡞࠴ࡉ࠻㉄ࡦޔߪߢᧄ⎇ⓥޕࠆߢ
(TBP-Resin)ࠍ⺞ߩߘޔߒ᮸⢽ߩ⢻᷹ࠍቯ88ޔߚࠆߔZr, 175Hf ࠶ࡃߚ↪ࠍࠨ࠻

ࠅࠃߦታ㛎࠴ Zr, Hf ಽ㈩ଥᢙߩ Kdࠍቯޔߚ߹ޕߚߒRf ߈ߢ↪ㆡߦታ㛎ࡦࠗࡦࠝߚ↪ࠍ

ߚߒᚑ↢ߢടㅦེޔߚࠆߔߦ߁ࠃࠆ 85Zr ߮ࠃ߅ 169Hf ࠗࡦࠝࠆߔャㅍ߳ࡓࠞࡠࠢࠗࡑࠍ

ࠅࠃߦㄦㅦൻቇಽ㔌ޔⴕࠍታ㛎ࡦ Zr, Hf ࠄ߆✢ᦛߩࠄࠇߎޕߚᓧࠍ✢ṁ㔌ᦛߩ Kd୯᳞ࠍ

RfޔߪࠄࠇߎޕߚߒࠍᲧセߣᨐ⚿ߩታ㛎࠴࠶ࡃ  ޕࠆߥߣ࠲࠺ࠆ߈ߢᲧセߣታ㛎ߚ↪ࠍ
AVF࠲ࡦᄢ㒋ᄢቇᩭ‛ℂ⎇ⓥޔߪࠨ࠻ߚߒ↪ߦታ㛎࠴࠶ࡃޤታ㛎ޣ ࠻ࡠࠢࠗࠨ

ࠇߙࠇߘޔߡߦࡦࡠ 89Y(p, 2n)88Zr ᔕ175ޔLu(p, n)175Hf ᔕࠅࠃߦㅧࠨ࠻࡞ࠣࡦࠪߚߒ

TBP-Resinޕߚ↪ࠍࠨ࠻࠴࡞ࡑߚߒㅧߢℂൻቇ⎇ⓥᚲߣ ޔࠬߪ ࡌ࡞࠾ࡆࠫࡦ࠴

ᓘ☸)ࠍ㊀วࡦࡦ 30 Pm)ࠍᜬᜂߡߒߣએਅߩᚻ㗅ߢ⺞ޕߚߒᜬᜂࠍ ߢ110͠

6 ᤨ㑆⌀ⓨੇ῎ᓟ⒊㊂࡞ࡁ࠲ࡔޔߒਛߢᡬᜈࠄ߇ߥߒ᮸⢽ߦᜬߚߖߐ㊂ߩ TBP Ṣਅࠍ

ߚߖߐ⊑⫳ࠍ࡞ࡁ࠲ࡔߦචಽޔ᷷ߢࡊࡦᄖ⿒ࠄ߇ߥߒᡬᜈߦࠄߐޔᡬᜈᓟ᥅৻ޕߚߒ

ᓟߢ110͠ޔ 6 ᤨ㑆ੇ῎ߡߒ TBP-Resin ߚߒᢛ⺞ޕߚߒᢛ⺞ࠍ TBP-Resin ߚࠆߴ⺞ࠍ⢻ߩ

TBP-Resinޕߚߞⴕࠍታ㛎࠴࠶ࡃߢᚻ㗅ߩએਅߦ ߇㊂ోޔࠅขࠅ߆ߪߦ▤㆙ᴉࠍ 3 mL ߥߦ

ࠍṁᶧߒ㆙ᔃಽ㔌ޔᡬᜈᓟޕߚ߃ടࠍႮ㉄ߩฦỚᐲߣṁᶧࠨ࠻ߦ߁ࠃࠆ 1 mL ቯኈ᷹ࠍ

ಽ㈩ଥᢙⴕࠍγ✢᷹ቯޔߒಽขߦེ Kdࡦࠗࡦࠝޕߚ᳞ࠍታ㛎ޔߪℂൻቇ⎇ⓥᚲ AVF ࠨ

ߪ࠻࠶ࠥ࠲ޕߚߒታᣉߡߦࡦࡠ࠻ࡠࠢࠗ Be ▗ߦ Gd ߦߩߘޔⴕࠍ⌕㔚ߩ Ge ⌕⫳ࠍ

natGe(18O, xn)85Zrޕߚߒᚑߖߐ ᔕޔnatGd(18O, xn)169Hf ᔕߢㅧߚߒ↢ᚑ‛ߩ 85Zr169ޔHf
ࠍ KCl ⴕࠍṁᶧൻޔߒャㅍߢ࠻࠶ࠚࠫࠬࠟߖߐ⌕ๆߦ࡞࠱ࡠࠕࠛ TBP-Resin ࠗࡑߚࠍ

γޕߚߒ㓸ࠍࡦ࡚ࠪࠢࡈߩṁ㔌ᶧߩߢฦႮ㉄Ớᐲޔߒㅢߦ(mm i.d.×7.0 mm 1.6)ࡓࠞࡠࠢ
✢᷹ቯߡߞࠃߦṁ㔌ᦛ✢ࠍᓧࠅࠃࠇߎޕߚᜬ

Ⓧߡ᳞ࠍ Kd୯ࠍዉޕߚ 
ࡑߩߢࡦࠗࡦࠝߣታ㛎࠴࠶ࡃޤ⠨ኤߣᨐ⚿ޣ

ߚᓧߢታ㛎ࡓࠞࡠࠢࠗ ZrޔHf ߩ Kd୯ࠍ Fig.1
ޕ᷹ߔ␜ߦ ቯߚߒႮ㉄Ớᐲ 5㧙10 M ߢ Zr ߩ Kd

୯ߪ Hf ߩ Kd୯߽ࠅࠃᄢࡑޔߚ߹ޕߚߞߥߊ߈

ߩ㊂ࡠࠢ Kd୯ߣᲧޔߴ࿁᷹ቯߚߒ Kd୯ߩ⛘

ኻ୯ࡠࠢࡑߪ㊂ߩ୯ࠅࠃᄢޔ߇ࠆߡߞߥߊ߈

Kd ୯ߩᄌൻߩะ࠴࠶ࡃޕࠆߡߒ⥌৻ߪታ

㛎ߢᓧߚ୯ࡓࠞࡠࠢࠗࡑߩࡦࠗࡦࠝߣታ

㛎ߢᓧߚ୯ޔࠅ߅ߡߒ⥌৻ߊ⦟ޔߪRf ↪ࠍ

HfޔZrޔ߈ߢ↪ㆡߦታ㛎ߚ ߣ Rf ࠍๆ⌕േߩ

Ყセߣࠆ߈ߢ߇ߣߎࠆߔ⠨ޕࠆࠇࠄ߃ 
 
 
Study on the reversed phase chromatography in trace concentration for solution chemistry of 
transactinide elements 
NANRI, T., ARAKI, M., SUZUKI, D., KINOSHITA, N., KIKUNAGA, H., HABA, H., 
YOKOYAMA, A. 
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Fig. 1 Variations of distribution coefficients 
of Zr and Hf on 18.5-wt.% TBP-Resin 
as a function of HCl concentration. 
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      Fig.1� Experiment 
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Ú²��³qÛ 
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���ÙSh
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Ú^³��Û1) S. Goto, Studies on the Mass Splitting Process in Low-Energy Fission of Actinides 
 

Development of timing and kinetic energy detector for measuring atomic number of fission 

fragments 

Kawasaki, T.,Goto, S.,Kudo, H.,Kaji, D.,Morimoto, K.,Ohnishi, T. 
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90mNb ߣ⊑㐿ߩ⟎ㅍⵝ៝࠻࠶ࠚࠫࠬࠟߚߌะߦඨᷫᦼ♖ኒ᷹ቯߩ

ᕈ⢻⹏ଔ 
 

(ℂ⎇ੳ⑼㧘ේሶജᯏ᭴㧘ࠬࡆࠨࠬࡦࠛࠗࠨ)� ٤⩵᳗⧷ኼ㧘═᧻⦟

ፏ㧘⠀႐ብశ㧘ടᴦᄢ㧘ᧄᐘม㧘ဈᧄ৻㇢ 
 

Nb-90mޤߦߓߪޣ ⚂ߪᄢㇱಽߩ 2.3 keV ߩ M2 ㆫ⒖ߡߒ↱⚻ࠍუᄌߩߎޕࠆߔㆫ⒖ߪౝᲖ

㔚ሶߩߦ⊛ࠡ࡞ࡀࠛ߇ᱛࠇߐ㧘߹ߚౝㇱォ឵ଥᢙ߽ᄢߚ߈㧘90mNb ࠃߦൻቇᒻߪ

Nb-90mޕࠆࠇߐᦼᓙ߇ߣߎࠆߔᄌൻ߇ඨᷫᦼࠅ ߩൻቇ⁁ᘒ߽ᦨ߽ߢਛࠆߡࠇߐႎ๔ߪ

ᓇ㗀ࠍฃߡߌუᄌቯᢙ߇ᄢߊ߈ᄌൻࠆߔᩭ⒳ߩ 1 ߐႎ๔߽ᄌൻߩუᄌቯᢙߩ%㧘ᢙࠅߢߟ

⚂㧘ߒ߆ߒޕ[2 ,1]ࠆߡࠇ 19 ߢ࿎㔍ߪඨᷫᦼ᷹ቯ⦟ߩᐲ♖ߚߩߐ⍴ߩඨᷫᦼ߁ߣ⑽

⍴ኼᩭ⒳ߪߢᧄ⎇ⓥߢߎߘޕ[1-5]ࠆߡߟࠄ߫ߊ߈ᄢࠅࠃߦታ㛎ᚻᴺߪᄌൻ㊂ߩߘ,ࠅ
90mNb 㧘ࠟߚࠆߔቯߦኒ♖ࠍඨᷫᦼߩ ߚߺ⹜ࠍඨᷫᦼ᷹ቯߚߒ↪ࠍ⟎ㆇ៝ⵝ࠻࠶ࠚࠫࠬ

 ޕࠆߔႎ๔ߢߩ
Nb-90mޕߔ␜ߦ࿑ࠍⷐߩ⟎ታ㛎ⵝޤታ㛎ޣ ߐෘߪ 3 Pm ߩ Al ߚߒ⌕㔚ߪ⌕⫳ߦ▗ natZr
⚂ߦ࠻࠶ࠥ࠲ 14 MeV ࠆߎߢߣߎࠆߔᾖࠍࡓࡆࡦ࠻ࡠࡊߩ 90Zr(p,n)90mNb ᔕߢㅧ

ߚࠇߐㅧޕߚߒ 90mNb ࡞࠱ࡠࠕ㧘ࠛߒャㅍߦൻቇታ㛎ቶߡߞࠃߦ⟎ㆇ៝ⵝ࠻࠶ࠚࠫࠬࠟࠍ

ṁᶧൻⵝ⟎ߦ 1 ಽ㑆㓸ޕߚߒ㓸ߚࠇߐ 90mNb ࠍ 20 M HF ṁᶧߢṁ⸃ߒ㧘ǫ✢ࠬࡠ࠻ࠢࡍ

ߪቯ᷹ޕߚߞⴕࠍ࠻ࡔ 137Cs 㧘pile-upߒቯ᷹ߦหᤨߡߒߣෳᾖ✢Ḯࠍ  ޕߚߞⴕࠍᱜߩ╬
⏕߇✢ᶖṌߪએᄖࠢࡇశ㔚ߩ137Csߣ90mNbߪߦਛ࡞࠻ࠢࡍࠬ✢ǫߚࠇࠄᓧޤᨐ⚿ޣ

➅ᓟ㧘ޕߚ߈ߢ⏕߇ߣߎήߪࠢࡇࠆߥߣᅹኂߩඨᷫᦼ᷹ቯߩ90mNbࠅߢ⒟ᐲࠆ߈ߢ

ඨߚࠇࠄ࿁ᓧޕࠆ߈ߢᦼᓙߣࠆ᧪߇ඨᷫᦼ᷹ቯߩ90mNbߊ⦟㧘♖ᐲߢߣߎࠆߔቯ᷹ߒࠅ

ᷫᦼ╬ߪ⸛⺰ળߡ߅ߦႎ๔ޕࠆߔ 

 
 .J. A. Cooper et al., Phys. Rev. Lett. 15, 680 (1965); [2] A. Olin, Phys. Rev. C 1, 1114 (1970); [3] J. S [1]ޤෳ⠨ᢥ₂ޣ

Geiger et al., Can. J. Phys. 47, 949 (1969); =�?W. Weirauch et al., Z. Phys. 209, 289 (1968) ; =�?A. Meykens et al., Z. Phys. 

A 284, 417 (1978) 

 
Development of a gas-jet transport system for precision measurement of the half-life of 90mNb 
Kikunaga, H., Kasamatsu, Y., Haba, H., Kaji, D., Morimoto, K., Sakamoto, I. 

࿑� ࿁↪ߚⵝ⟎ߩ⇛࿑ 

He ࠟࠬ 

KCl  ⟎ⵝ↢⊑࡞࠱ࡠࠕࠛ

 ⟎ṁᶧൻⵝ࡞࠱ࡠࠕࠛ

 ࡓࡆࡦ࠻ࡠࡊ

㨪45 m 

㜞⚐ᐲ Ge ඨዉᬌ

ᾖࡃࡦࡖ࠴ 

20 M HF 
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Development of microchannel-microelectrode chip for redox reaction of heavy elements 
OOE, K., TASHIRO, Y., YOSHIMURA, T., TAKAHASHI, N., SATO, W., SHINOHARA, A. 
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Magnetic properties and nano-structure of amorphous IZO thin film doped with Fe  
NOMURA Kiyoshi; SUZUKI Yousuke; YAJIMA Tatsuhiko; YAMADA Yasuhiro; HIROSE,Yasushi. 
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Fig1  Magnetization of Fe doped ITO

Fig.2 Room Temperature Mossbauer Spectra of Fe doped
ITO
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1P07  Nano structure analysis of Fe doped Indium Tin Oxide (ITO).
NOMURA,K.,SAKUMA,J.,KUWANO,K.,YAMADA,Y.,TAKAHASHI,M.,OHKI,T.
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ࠢ࠶࠾ࠝࠗࡄ X ✢᷹ቯࠗࡄࠆࠃߦਛ㑆ሶ₪ೋᦼㆊ⒟ߩ⸃ 
 
(㒋ᄢ㒮ℂ ⎇ࡀ㜞ࠛޔ1 2)٤ਛ၂㤀ሶ ችᒾੑޔ1 ᧖ᶆⷙޔ1 ਛႦᢅޔ1

శ ᷤ⮮ޔ1 ศፏޔ1 ብ᧻ޔ1 ৻ਃᶆᄥޔ2 ේෘ◉ޔ2 1 
 

 
 ޤߦߓߪޣ
ᧄ⎇ⓥࠣࠗࡄߢ߹ࠇߎߪߢࡊ࡞ਛ㑆ሶේሶᒻᚑᓟߩ㔚ሶ⁁ᘒࠍ⠨ኤߦߚࠆߔ㔚ሶ X ✢ࠛ

㔚ሶޕߚ߈ߡߞߥߎ߅ࠍኒ᷹ቯ♖ߩࠡ࡞ࡀ X ߩ㔚ሶ⁁ᘒߩਛ㑆ሶේሶࠗࡄߪࠡ࡞ࡀࠛ✢

ߚࠆ߽Ⓧࠍᓇ㗀ߩߎޕࠆࠇߐᓇ㗀ߦሽḰߩਛ㑆ሶࠗࡄߩᤨ✢ࠬࠢ࠶㔚ሶࠛޔߦઁ

ߦೋᦼ⁁ᘒߩਛ㑆ሶࠗࡄࠅ߹ߟޔࠅ߇ᔅⷐࠆߔ⸂ࠍේሶㆊ⒟ߩਛ㑆ሶ₪ᓟࠗࡄߪߦ

ࠢ࠶࠾ࠝࠗࡄߚࠇࠄᓧࠅࠃታ㛎ޔߪߢᧄ⎇ⓥޕࠆߢᔅⷐ߇⍮ߩߡߟ X ✢ᒝᐲಽᏓࠄ߆

 ޕߚߞⴕࠍ⠨ኤߩߡߟߦೋᦼㆊ⒟ߩ₪ਛ㑆ሶࠗࡄ
 ޤታ㛎ޣ
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[1]� ੑች� ઁ� ╙ 50 ࿁ൻቇ⸛⺰ળ� 2B01(2006) 
[2]� V. R. Akylas et al., Comput. Phys. Commun., 15(1978)291. 
 
Investigation of initial process in negative pion capture by measuring pionic X-ray intensities 
NAKAGAKI, R., NINOMIYA, K., SUGIURA, H., NAKATSUKA, T., SATO, W., YOSHIMURA, T., 
MATSUMURA, H., MIURA, T., SHINOHARA, A., 

�

Figure 1: The experimental relative intensities for
4-3, 5-4, 7-6 and 8-7 transitions are indicated by
closed triangles, open squares, closed squares and
open triangles, respectively. Also lines represent
the calculated values(dashed-dotted line: 4-3,
dotted line: 5-4, dashed line: 7-6, solid line: 8-7).  
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111ޔߡ
AgߣPACࡉࡠࡊᩭ߇ห111ߓm

Cdߚ᳞ߡ↪ࠍ⹜ᢱߩ㔚႐൨㈩߽หޕߚߒ␜ߦ 

㈩᭴ㅧ߇㘃ૃࠍߣߎࠆߡߒ⠨ᘦޔߒN ㈩ 

Ligand Donor atoms of 

ligand 

EFG 

/1022V㨯m㧙2

ammine N,N 2.83 

o-phenanthroline N,N,N,N 2.90 

bismuthiol S,S,S,S 1.00 

cupferron O,O,O,O 0.74* 

DDC S,S,S,S 0.94* 

Table 1  EFG in complexes 
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Cdߣ࠲࠺Ყセߣࠆߔㄭ୯ࠅ߅ߡߞߥߣ
111

Agᩭ᷹ࠆࠃߦቯ111ߪm
Cdߣห᭽ߦዪᚲ႐ࠍ

ᤋޕࠆߡߒᓟޔห᭽ߩታ㛎ࠍ↢⹜ᢱߦㆡ

 ޕࠆߢቯ੍ࠆߔ↪
*Data with 111mCd tracer 

Measurement of hyperfine field in metal complexes and mavicyanin by PAC method using 
111

Ag probe 

YAMAZAKI, I., IHARA, K., KINOSHITA, N., KATAOKA, K., YOKOYAMA, A., MURAKAMI, Y., 

SATO, W., OHKUBO, Y. 
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Muonium in calcium phosphate 
KUBO, M. K., KAKUYAMA, T., WATANABE, I., NISHIYAMA, K. 
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Figure 1. Muonium precession signal
of TCP at RT. 
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Temperature dependence of neutron in-beam Mössbauer spectra of iron disulfide 
KUBO, M. K., TSURUOKA, Y., KOBAYASHI, Y., YAMADA, Y., SHOJI, H., SATO, W., 
TAKAYAMA, T., SAKAI, Y., WATANABE, Y., SEGAWA, M., MATSUE, H., SHINOHARA, A. 
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Figure 1. A neutron in-beam Mössbauer
spectrum of iron disulfide(marcasite) at
78K.
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M·ssbauer spectroscopy of nanowires produced in carbon nanotubes 
NAGATA, K., MURAMATSU, H., TAJIMA, C., KIM, Y.A., ENDO, M. 

-0
0.

0
0.

5
1.

0
1.

5
2.

0
Ab

so
rp

tio
n 

(%
)

1050-5-10
v (mm/s)

0.
0

0.
2

0.
4

0.
6Ab

so
rp

tio
n 

(%
)

0.
8

1P13

1P13



 
 

න⚿᥏㪝㪼㪧㪪㪼㪊䈱䊜䉴䊋䉡䉝㡆ๆᒝᐲ㩷
�


ାᎺᄢ㒮ᢎ⢒㧝㧘ାᎺᄢᢎ⢒㧞㧘Leuvenᄢᩭ✢‛ℂ⎇㧟�� �

ખసᒾ㧝㧘᳗↰૫ᄹሶ㧝㧘٤᧻ਭ㧞㧘S.Gheysen㧟

�

�ޤ䈲䈛䉄䈮ޣ

㔚⏛ᵄ⺃ㅘൻ⽎㧔EIT㧕ߪߣ㧘㊂ሶ⁁ᘒߩ㊀ߨวߣߖࠊ㊂ሶᐓᷤߡߞࠃߦ㧘㡆⊛ߦ

ๆ߈ߴࠆࠇߐ㔚⏛ᵄ߇㧘߇⾰‛߽߆ߚㅘࠍ⾰‛ߦ߁ࠃߩ߆ߚߞߥߦㅘㆊࠆߔ⽎ߢ

ߎߦࠄߐ㧘ࠅߥߣน⢻߇ᝄ⊑ࠩߥߒߣᔅⷐࠍ㧘ォಽᏓ߫ࠇߔ↪ࠍ⽎ߩߎޕࠆ

ߪߢᧄ⎇ⓥޕߥࠇߒ߽߆ࠆߥߦน⢻߇⊑㐿ߩࠩ✢㧘ǫ߫ࠇ߈ߢ⏕ߢ✢ǫ߇⽎ߩ

EITߣ߫ࠆࠇ⽎ࠍǫ✢ߢᬌ⸽ࠍ♽ࠆ߈ߢតߒߩߘޕࠆߢ⊛⋠߇ߣߎߔߡߒߣᦼᓙ

࠙ࡃࠬࡔ㧘ߡߞࠃߦߣߎࠆ↪ߦๆࠍࠇߘޔߢߩߚ᧪߇วᚑߩන⚿᥏ߩFePSe3ࠆࠇߐ

�ޕߚߺ⹜ࠍᬌ⸽ታ㛎ߩ㧘EITߡߞࠍᚻᴺߩḰᏅ㧔level crossing㧕ߣ㡆ๆࠕ

ታ㩷ޣ 㛎ޤ�

Fe, P, Seߩ☳ᧃࠍൻቇ㊂⺰㊂ࠅߣࠅ߆ߪ�

㓙ߩ�วᚑߒวᷙߊࠃߡ↪ࠍ㋬࠙ࡁࡔ

࡞ࠦࠗࡃࠆ᧪ߩߣߎࠆ߃⠴ߦ㜞᷷ߩ

ᓟߩߘޕߚߒⓨኽ⌀ࠍࠇߙࠇߘߦࠬࠟ

㔚᳇Ἱߢ㧘ߘࠃ߅㧝ࡩ㑆㧘840͠ߢᚑ

ߪ಄ළޕߚߒ 1 ᣣ ߍਅࠍቯ᷷ᐲ⸳ߟߠ40͠

ᧃX✢᭴ㅧ☳ޕߚߞⴕߡߞࠃߦߣߎߊࠁߡ

⸃ᨆࠍⴕߦ߽ߣߣ߁㧘↢ᚑ‛ࠍๆߒߣ

ޔ㓙ߩߘޕߚߞⴕࠍቯ᷹ߩലᨐࠕ࠙ࡃࠬࡔߡ

ᓧߚࠇࠄFePSe3න⚿᥏㧔▗⁁9ޔmm2㧕ߦኻ

ߞࠃߦߣߎࠆߖߐߦ⋤ုࠍ✢ǫޔߡߒ

ቶ᷷ޔߒቯ᷹ࠍ࡞࠻ࠢࡍࠬࠕ࠙ࡃࠬࡔޔߡ

ࠄ߆ 30K߹᷷ߩߢᐲߩߘޔߡ߅ߦๆᒝ

ᐲࠍ⚦ޕߚߴ⺞ߦ�

�ޤᨐ䈍䉋䈶⠨ኤ⚿ޣ

ቶ᷷ޔߪߢ㕖ኻ⒓ߥ྾ᭂሶಽⵚ࠶ࡉ࠳

ޕߚࠇߐ᷹ⷰ߇ߺߩ㧔Ǎ㧩1.47 mm/s㧕࠻

(FIG.1) 102ޔߪ⾰‛ߩߎK ઃㄭߢᒝ⏛ᕈ

ォ⒖߇ᆎ߹᷷ߩߎޔࠅᐲઃㄭࠕ࠙ࡃࠬࡔߩ

ߒߣ⋦ࠆߡߒォ⒖⋦ޔߪࠄ߆࡞࠻ࠢࡍࠬ

ߐ᷹ⷰ߇ߣߎࠆߡߒሽ߇⋦ߥߡ

ߍਅࠍᐲ᷷ߪ࠻࠶ࡉ࠳྾ᭂሶಽⵚޕߚࠇ

ಽߦ㧢ᧄߡߞࠃߦᒝ⏛ᕈォ⒖ߣߊߡ

ⵚޔ߇ࠆߢߕߪࠆߔǫ✢߇⚿᥏ߩਥゲߦ

ᐔⴕߦߦߚࠆߡߒ㧘Ǎ㨙㧩r㧝ߩ

ㆫ⒖߇ߺߩ⸵ኈޔࠅߥߣ㧠ᧄߩๆ✢ߺߩ

߇㊂ሶᐓᷤࠆߥߣ㗴ޕࠆߡࠇߐ᷹ⷰ߇

ߣࠆߎᕁࠆࠇࠊㆫ⒖ޔߪFIG.1 ਅࠆߌ߅ߦࠇߙࠇߘ࠻࠶ࡉ࠳ߩ⚵ੑࠆߦ࡞࠻ࠢࡍࠬߩᏀ

ࠢࡇߩห჻ߜࠊߥߔޔ m=-3/2lm=-1/2 ߣ m=1/2lm=-1/2 ࠲ࡔࡄࠕ࠙ࡃࠬࡔޕࠆߢ

ࠖ࠹ࠖࡈߚ↪ࠍ࠻࠶ߩ࠲ࡔࡄߥ⊛วℂࠆࠇࠄᓧࠄ߆ℂ⺰⊛⠨ኤ߮ࠃ߅ᐲଐሽᕈ᷷ߩ

ߔᲧセࠍ✢ታߣቯ୯᷹ࠆࠇߐ␜ߢὐޕࠆߡߒ␜ߢ✢ታࠍ✢ℂ⺰ᦛߚࠇࠄ᳞ߡߞࠃߦࠣࡦ

�ޕࠆࠇࠊᕁߦ߁ࠃࠆ߇៊ᰳߩ㡆ๆࠕ࠙ࡃࠬࡔޔࠅ߅ߡߒዋᷫߊ㧟㧑ㄭ߇₸ๆޔߣࠆ

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIG.1.  Mössbauer spectra taken with a source 
Rh(57Co) and FePSe3 single crystal absorber at room 
temperature(upper) and 30K(lower). 

 
Mössbauer resonance absorption on FePSe3 single crystal 
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Electric Conductivity and Mössbauer Spectra of New 
Cathode Material for Lithium Ion Battery 
MATSUI, R., WASEDA, T., OKADA, S., YAMAKI, J., NISHIDA, T. 
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リチウムイオン電池新規正極材料のメスバウアースペクトル 
 

（近畿大院産業技術 1，近畿大産業理工 2，九大院総理工 3，九大先導研 4) ○栗本広志 1，早稲田哲也 3，

岡田重人 4，山木準一 4，西田哲明 2 

 

[序論]  リチウムイオン二次電池の代表的な 4.0 V 系正極活性物質として LiCoO2，LiNiO2，LiMn2O4

が存在する。ホスホオリビン型 LiFePO4正極は，理論容量が 170 mAh/g と高く，3.4 V vs. Li+/Li の作動

電圧，さらには高価な，あるいは環境中に有毒な遷移金属を使用しない点から注目されている。 

 一般的な酸化物ガラスについて，ガラス転移温度（T g）と FeIIIの四極分裂（Δ）の間には直線関係が

成立することが知られている（T g―Δ則）。T g―Δ則では，直線の傾きが 680 oC/mm s-1 の場合，FeIIIが

四面体の NWF（network former）として存在し，直線の傾きが 260 oC/mm s-1 の場合においては，FeIII

が八面体の NWF として存在する。また，FeIIIが NWM（network modifier）として存在するときには，

直線の傾きは 35 oC/mm s-1 となる。 

 

[実験] Li2CO3（あるいは Na2CO3），FeO，V2O5，P2O5

を化学量論的に混合させ，さらに 5 wt.%の活性炭素を添

加し，1100 oC で 45～50 min，窒素ガス中で試料を溶融

した後，融液を冷却した銅板で挟み込み急冷ガラス化さ

せて， xLi2O-2FeO-V2O5-P2O5 ， xNa2O-2FeO-V2O5-P2O5

（x=0，0.5，1，1.5）ガラスを合成した。試料は 370 MBq

の 57Co(Pd)を線源とするメスバウアースペクトルの測

定により鉄の酸化状態と配位状態の解析を行った。DTA

では，基準物質として α-Al2O3 粉末を使用し，昇温速度

10 oC/min で測定した。 

 

[結果と考察]  Fig. 1 に xLi2O-2FeO-V2O5-P2O5（x=0，

0.5，1，1.5）ガラスのメスバウアースペクトルを示す。

xLi2O-2FeO-V2O5-P2O5 ガラスにおいて，アルカリ金属の

増加に伴い FeIIの面積強度の減少が見られるが，これは

NWM として存在する Li+により NBO（nonbridging 

oxygen）が増加し，FeII と結合するためではないかと考

えられる。また，xLi2O-2FeO-V2O5-P2O5（x=0, 0.5, 1, 1.5）

ガラスの T gと Δの直線関係に関しては，直線の傾きが

a=464，xNa2O-2FeO-V2O5-P2O5（x=0，0.5，1，1.5）ガラ

スにおいては，a=365 となった。電池特性およびガラス

の構造に関しては当日報告する予定である。 

 

Mössbauer Spectra of Li2O-2FeO-V2O5-P2O5 Glass as a New Cathode Material for Lithium-ion Battery 

Kurimoto, H., Waseda, T., Okada, S., Yamaki, J., Nishida, T. 
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Fig.1. Mössbauer spectra of xLi2O-2FeO-V2O5-P2O5

 

(x=0, 0.5, 1, and 1.5) glasses measured at room 

temperature . 
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Fe ߛࠎࠍ Li2MnO3ጀ⁁㉄ൻ‛ࠕ࠙ࡃࠬࡔߩಽశ 
 
(ᄢ㒋ᄢ⼱ᄢ⮎ 1, 㒋ᄢ㒮ℂ 2, ↥✚⎇ 3, 㒋ᄢ RI  4) 
ᧄᱜᄥ㇢ 1, ٤ᳰ↰ᵏᄢ 2, ↰ᷨశᤐ 3, Ꮉἑ㓷 1, ᢪ⮮⋥ 4 
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[1] M.H. Rossow, D.C. Liles and M.M. Thackeray, J. Sold State Chem., 104, 464 (1995). 
[2] M. Tabuchi, A. Nakashima, H. Shigemura, K. Ado, H. Kobayashi, H. Sakaebe, H. 
Kageyama, T. Nakamura, M. Kohzaki, A. Hirano, and R. Kanno, J. Electrochem. Soc., 149, 
[5], A509 (2002).  
 
Mössbauer study of Fe-substituted layered oxide Li2MnO3 
MORIMOTO, S., IKEDA, Y., TABUCHI, M., KAWASE, M., SAITO, T. 

Fig. 1 Mössbauer spectrum at 5 K of 
30%Fe-doped Li2MnO3 annealed at 750͠ in O2. 
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rê¡Ë 
[1] Y. Iida et al., 17th International Symposium on Radiopharmaceutical Sciences, Aachen,�Germany 
(2007)  
 
Production of 64Cu as a biotracer and applications to in vivo imaging of 64Cu in a plant.  
Sh. Watanabe, N. S. Ishioka, T. Katabuchi, Sa. Watanabe, N. Suzui, S. Ishii, S. Matsuhashi 

Fig.1 PETIS�), 64Cuf� 6¦ĉ¹ Úß0GO; 
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Production of 76Br PET-radionuclide and 76Br-labeled antibody for PET imaging of cancer diagnosis 
ISHIOKA, N.S., IIDA, Y., WATANABE, Sh., YOSHIOKA, H., HANAOKA, H., SUZUI, N., 
MATSUHASHI, S., ENDO, K., 
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Oxidative stress by Se-deficiency and trace elements in cell fractions of rat liver 
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Treatment for bone metastasis by using alpha-emitting radiopharmaceutical, 227Th-EDTMP. 
WASHIYAMA, K., OGAWA, K., AMANO, R., MITSUGASHIRA, T., KINUYA, S. 
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Fig.1 Elution ratio of Re-188 from the PZC  generator
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Study of the PZC 188W/188Re generator and of the synthesis condition of 186Re- and 
188Re-DMSA  
NOGAWA, N., IKEDA, K., MORIKAWA, N., MOTOISHI, S., MATSUOKA, H., HASHIMOTO, K. 
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Fig.1� Experimental scheme for coprecipitation 

processing of seawater samples 

 

Measurements of multi-radionuclides in seawater samples from the Sea of Japan by applying 
low-background Ȗ-spectrometry and their implications 
Nakano, Y., Inoue, M., Minakawa, M., Komura, K. 
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↪ߚ߹ޕߚ߈ߡࠇߐ⼾ንߥ᳓ࠍ↪ߩߡߒㄘᬺ߇ⴕޔࠇࠊߥᣣᧄᢙߩⓃୖၞޕࠆ߽ߢ 
ㄭᐕߩߎၞߢㄘߩਅߩጀߩ㧝ࠆߢߟ⍾ጀߩ⾰⦟߇ᑪ▽᧚ᢱޔࠄ߆ߣߎࠆߥߣ⍾

ណขᎿࠇߐ↹⸘߇ᬺ߇ᆎޕࠆߟߟࠇࠄ⍾ࠍណขߣߚߒߩ႐ᚲߩߢᑄࠍႯ

ޔߒ߆ߒޕࠆߡࠇߐߣߥ㗴ߪߣߎࠆߔ↪ߡߒߣㄘߩࠅ߅ߤ᧪ᓥߡߞⷒߢጀߒ

Ⴏࠆࠇߐᑄߩᕈ⾰ࠍᆎߩߘޔᎿࠆࠃߦਅ᳓ⅣႺㄘ‛ߦ߷ߔᓇ㗀߇ ᔨࠇߐ

ਅ᳓ߩ᧪ޔߤߥ᳓⾰߮หߦߚࠆߔ㒐ᱛߦᧂὼࠍਅ᳓㓚ኂ߁ߦࠇߘޕࠆߡ

 ޕߚߒߣ⊛⋠ࠍߣߎࠆᓧࠍ࠲࠺␆ၮߩߚߩℂ▤ޔోޔ↪ㆡᱜߩ
 
㧨⎇ⓥᣇᴺ㧪 
� ⍾ណ᳓ὐޔ᳓᳓Ḯὐޔਅ᳓㕙߮ᵹ᳓ᣇะ⺞ᩏὐ╬ߦᣈࠆߌᣢሽᷓߩᚭޔ

ᵻᚭޔᴡᎹ᳓╬ߡߟߦᗲ⍮㧔ฝጯ㧕ޔᣣᏒ㧔Ꮐጯ㧕ߡߟߦㆬቯࠍⴕࡊࡦࠨޔ

 ޕߚߒߣ⹜ᢱࠣࡦ
ߡߒߘޔ㔚᳇વዉᐲޔ㨜㧴ޔ᳓᷷ޔណ᳓ᷓᐲߓߪࠍỚᐲࡦ࠼ HCO3㧙߿ SiO2ޔSO42㧙

ࠍ߈േߩਅ᳓ߩᩏၞ⺞ߡߒߣᜰᮡࠍࡦ࠼ޔߒᩏ⺞ࠍ࠲࠺ߩጀߩណ᳓ޔ⾰᳓ߩ╬

⠨ኤޕߚߒ 
 

㧨⚿ᨐ߮⠨ኤ㧪 
ᷓጀਅ᳓ߪጀ᳓ࠅߥ⇣ߣ᳓᷷ߦቄ▵ᄌേޕߚߞ߆ߥࠇࠄߺߪᗲ⍮Ꮉᵹၞߥ⾰⦟ߪ⍾

ጀ߇ᐢߊሽࠆߔㅘ᳓ᕈࠃߩၞ߇ࠆߢฝጯߪᲧセ⊛ࠪࠍ࠻࡞ߛࠎጀ߇ᄙޔߊᏀጯߢ

ណ᳓ߚࠇ㔌ࠄ߆ᗲ⍮ᎹޕᄙߩỚᐲࡦ࠼ߦᣇߩᏀጯޔ߇ࠆߡߞߥߊᄙ߇ጀ⍾ޔ␕⍾ߪ

ὐࡦ࠼ߩỚᐲ߇㜞ޔߊᎹㄝࡦ࠼ߩỚᐲ߇ૐᚲޔࠄ߆ᗲ⍮Ꮉࠆࠃߦᶩ㙃੍߇ᗐࠇߐ

႐ᚲߣࠆࠍỚᐲࡦ࠼ߩ⹜ᢱߚߒណ᳓ߦᐲᷓߡᣈߦᩏ⺞ߚߞಾࠍ࠽࠻ࠬޕࠆ

ߴᲧߦߩ߽ᵻߪਅ᳓ߩᏪ᳓ጀᷓޔࠄ߆ߣߎࠆߔዋᷫ߇Ớᐲࡦ࠼ߤ߶ࠆߥߊᷓࠅࠃߦ

 ޕࠆࠇߐᗐ੍ߣㆃ߇߈േߡ
એߩ⍮ࠍၮߦᗲ⍮Ꮉㄝߩਅ᳓ߩേࠍ߈⠨ኤޔߢߩߚߒႎ๔ޕࠆߔ 

 
Consideration concerning movement of groundwater in the river Echi area whose index is Radon 

HORIUCHI, K., SHIMADA, Y., KOBAYASHI, M. 
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᧲ㇱᄥᐔᵗࠆߌ߅ߦᶏ᳓ᩇਛߩ 239,240Pu ಽᏓߩ  

 

㧔㊄ᴛᄢ㒮⥄ὼ 1㧘㜞ࠛࡀᯏ᭴ 2㧕 ٤㓈 ⾆ᒄ 1㧘ᧁਅ ື৻ 2㧘ᮮጊ ᒾ 1㧘 

ਛ ቁ 1 

 

ⅣႺ ޤߦߓߪޣ 239,240Pu ᄢ᳇ౝᩭታ㛎㧔1945㨪1980ߪḮ↢⊑ߥਥߩ ᐕ㧕߇ࠆߢ㧘ࠜࡈ

࠻࠙ࠕ࡞ 239,240Pu ߡߒߣࠨ࠻ࠍ Pu ߆ᶏ᳓ਛߢ࡞ࠤ㑆ࠬᤨߣࡓ࠭࠾ࠞࡔߥ߁ࠃߩߤ߇

ࠄ߆ߤߥ⸳㧘ේሶജᣉߪߣߎߊ߅ߡᷓࠍ⍮ߡߟߦ߆ߊߡࠇߐᶏᐩၸⓍ‛ਛ߳㒰ࠄ

Pu 㧘Puߪߢᧄ⎇ⓥޕࠆߢߩ߽ࠆߔ⾗ߦᓇ㗀੍᷹ߩ㓙ߚߒṳߦᶏᵗ߇ ⸂ࠍᶏᵗേᘒߩ

࠻࠙ࠕ࡞ࠜࡈ㧘ߡ߅ߦㇱᄥᐔᵗ᧲ߥዋ߇࠲࠺㧘ߡߒߣⅣ৻ߩⓥ⎇ࠆߔ Pu ⁁ಽᏓߩ

ᴫޕߚߴ⺞ࠍ 

�ታޣ 㛎ޤ ᶏ᳓⹜ᢱ㧦 ᧲ᄢᶏᵗ⎇⊕㡅ਣߩ KH 03-1 ᰴ⎇ⓥ⥶ᶏߩ㓙ߦ᧲ㇱᄥᐔᵗߩ 10 ᷹

ὐᷓߢᐲߩᄢ㊂ណ᳓߇ⴕޕߚࠇࠊߥᶏ᳓⹜ᢱ㧔㧝⹜ᢱ ⚂ 250 L㧕ߪႮ㉄㉄ᕈ㧔㨪pH 2㧕ߣ

ࠨ࠻₸ߢ㧘⦁ߒ 242Pu ߣ 243Am Ꮻߜᜬ߇㧘᳓㉄ൻ‛ᴉᲚࠇࠊߥⴕ߇ടᓟ㧘㋕ᴉᷝࠍ

 ޕߚࠇࠄ

Pu �ቯ㧦᷹ൻቇಽ㔌ߩ ᜬߜᏫߚࠇࠄ᳓㉄ൻ‛ᴉᲚߡߟߦ㧘᧲ᄢᶏᵗ⎇ߢ㧘߹ߕ Th ߣ Pa

ߢᓟ㧘ᧄ⎇ⓥߩߘ㧘ࠇࠊⴕ߇ಽ㔌ߩ Pu Puޕߚߞⴕࠍಽᨆߩ ࠍࡦ࡚ࠪࠢࡈ 8M ⎣㉄ṁᶧߣ

ߢࡓ࠙࠻࠽㧘⎣㉄ߒ Pu ᴺࡓ឵᮸⢽ࠞࡦ㒶ࠗࠝߩߢ♽㧘⎣㉄ࠄ߆ߡߒᢛ⺞ߦΦଔࠍ

ࠅࠃߦ Pu ߚࠇߐ♖ޕߚߞⴕࠍ♖ಽ㔌ߩ Pu 㧘Siߒ⌕㔚ࠍ ඨዉᬌེࠆ↪ࠍ α✢ࠬ

ࠅࠃߦ࠻ࡔࡠ࠻ࠢࡍ Pu หߩቯ㊂ࠍⴕޕߚߞ 

239,240Pu ޤ⠨ኤߣᨐ⚿ޣ ỚᐲᷓߩᐲಽᏓߪ㧘ᷓᐲ 600 m ઃㄭߦỚᐲᭂᄢጀࠅ߇㧘ਛጀߢᲧ

セ⊛ૐỚᐲࠅߥߣ㧘ᶏᐩઃㄭߢỚᐲ߇ޕࠆߔỚᐲᭂᄢጀߩ 239,240Pu ߣࠆߢṁሽ⁁ᘒߪ

⠨ߚ߹ޕࠆࠇࠄ߃㧘ᶏᐩㄭறߢỚᐲ߇ߪߩࠆߡߒ㧘৻ᣤᶏᐩၸⓍ‛ߦᴉⓍߚߒ Pu ߇

ౣṁߣߚࠆߡߒ⠨ޕࠆࠇࠄ߃ධඨߢ 238Pu ർඨߩᐲ⚻ߓหޕߚࠇߐᬌߦ⍎߇

ߢධඨߣ 239,240Pu ỚᐲᷓߩᐲಽᏓߦࡦ࠲ࡄᏅࠅ߇㧘238Pu/ 239,240Pu ⢻Ყ߽ᄢߊ߈⇣

 ޕࠆࠇࠄ߃⠨ߣߥߡߞวࠅߑᷙߦ⋦ߪ᳓႙ߢධඨߣ㧘ർඨ(Fig.1)ߢߩࠆߥ

 

 

 

 

 

Fig㧚1� � 238Pu/ 239,240Pu activity ratio 
 

 

239,240Pu in the water columns of the Eastern Pacific 
SUMI, T., KINOSHITA, N., YOKOYAMA, A., NAKANISHI, T., 
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⢻⊓ඨፉ㔡ᓟࠆߌ߅ߦਅ᳓ߩᕈᩭ⒳Ớᐲ 
 

㊄ᴛᄢ㒮⥄ὼ 1㧘㊄ᴛᄢℂ 2�� ٤ጊ↰ ⸥ᄢ 1㧘᧖ ᱜ᮸ 1㧘 
ᷡ᳓ ஜᒾ 2㧘ᮮጊ ᒾ 1㧘ਛ� ቁ 1 

 
�ޤߦߓߪޣ 2007 ᐕ 3  25 ᣣߦ⢻⊓ඨፉᴒߢ M 6.9 
㔡ߩᧄ㔡�߇ޕߚߞߎ㔡ߣ

⢻
ߩਅ᳓ߦߊߣ Rn Ớᐲ�ߩ⋧㑐㑐ଥߡߟߦ 1960 ᐕઍࠄ߆⎇ⓥ߇ⴕࠅ߅ߡࠇࠊ㧘ᚒ߇࿖

ᐔᚑߪߢ 7 ᐕ
1995 ᐕ� ᐶ⋵ධㇱ㔡ߩ⋥೨ߦᢿጀߩ⌀ߢਅ᳓߮ࠃ߅ⓨ᳇ਛߩ Rn Ớᐲ

ᐔᚑߩ࿁ޕߚࠇߐ᷹ⷰ߇Ⴧടߩ 19 ᐕ
2007 ᐕ�⢻⊓ඨፉ㔡߽ߡ߅ߦ㧘㔡೨ߦᄢ

᳇ߩ Rn Ớᐲࠍ␜ໂ߇࠲࠺ࠆߔᓧޕࠆߡࠇࠄᧄ⎇ⓥߪߢ㧘㔡ᓟߩベፉᏒߡ߅ߦ

ਅ᳓ߩᄤὼᕈᩭ⒳Ớᐲߥ߁ࠃߩߤߦ⚻ᤨᄌൻߴ⺞ࠍ߆ࠆࠇࠄߺ߇㧘㔡ߩߣ㑐ଥߟߦ

 ޕߚߺ⹜ࠍ⠨ኤߡ
 
�ታޣ 㛎ޤ� ベፉᏒߩ㧞ὐ
㐷೨↸㧘᧖ᐔ↸�ߡ߅ߦ㧘4  4 ᣣࠄ߆ 1 ߦࡨ 1 ࿁ߩ㗫ᐲ

㧘⹜ᢱ᳓ߒណขࠍਅ᳓⹜ᢱߢ 18 L ߦ 232U� 228Th 㧘209Poࠨ࠻ ߣࠨ࠻ Fe ᜂBa ᜂ

ࠍᣢ⍮㊂ᷝടᓟ㧘㋕ᴉ
UThPo หࠍ㓸�ߣ BaSO4ᴉ
Ra หࠍ㓸�ࠍㅙᰴ

ⴕޕߚߞ᳓㉄ൻ㋕
Υ�ࠍ 2M HCl ߚߞ߆ߥߒ⸂㧘ṁߒ⸂ṁߢ BaSO4ࠈࠍߚߒᓟ㧘2M HCl ṁ
⸃ㇱಽߡߟߦ Si ߣ Fe ࠆࠃߦ㧘㌁᧼ᴺࠄ߆ߡߞⴕࠍ㒰ߩ Po Ⴎ㉄♽㒶ࠗࠝߢ㓸㧘ᰴߩ

ࠆࠃߦᴺࡓ឵᮸⢽ࠞࡦ U ߣ Th Uޕߚߞⴕࠍಽ㔌☻ߩ ♖ߢṁᇦᴺࠍࡦ࡚ࠪࠢࡈ

㧘Thߒ ࡦ࠹ࠬࠍࠇߙࠇߘᓟ㧘ߚߒ♖ߢᴺࡓ឵᮸⢽ࠞࡦ㉄♽㒶ࠗࠝ⎣ࠍࡦ࡚ࠪࠢࡈ

Po㧘U㧘Thޕߚߒ⌕㔚ߦ᧼ࠬ 
㧘Baⴕࠍ࠻ࡔࡠ࠻ࠢࡍࠬ✢ǩߡߟߦ㔚⌕⹜ᢱߩRa�SO4

ᴉᲚߪߡߟߦኒኽߡߒ 2 ㅳ㑆⟎ᓟǫ✢ࠬࠍ࠻ࡔࡠ࠻ࠢࡍⴕޕߚߞ 
 
�ޤ⠨ኤߣᨐ⚿ޣ ベፉᏒ᧖ᐔ↸ߢណข

ࠆߌ߅ߦਅ᳓ߚߒ 238U㧘234U㧘210Po
Ớᐲߩ⚻ᤨᄌൻࠍ࿑ 1 㧘߅ߥޕߔ␜ߦ
210Po 㧘ណ᳓㨪Poߪߡߟߦ 㔚⌕ߩ㑆

ࠆߌ߅ߦ 210Pb ߡߒᱜࠍᚑ㐳ߩࠄ߆

1
㧘ߡ߅ߦ࿑㧝ޕߥ�238 U ߮
234U Ớᐲߤࠎߣ߶ߪᄌൻߕߖ㧘
234U/238U ⢻Ყߪ߶߷ 1 ߢቯ৻ߢ

2
㧘߇ࠆ�210 Po Ớᐲⷫߪᩭ⒳ߩ 238U 

234U Ớᐲࠅࠃ㜞ߊ㧘ࠅߥ߆ᄌേߎࠆߔ

234U238Uޕߚߞ߆ಽ߇ߣ Ớᐲ߮ 234U/238U ⢻Ყߤࠎߣ߶ߦᄌേ߇ήࠄ߆ߣߎ㧘࿁

߇㔡ᐲߪߢ↸ベፉᏒ᧖ᐔߡ߅ߦ㔡ߩ 6 ᒝ߇ߚߞߢᣂߥߚਅ᳓ᵹ〝ߪ↢ᚑߥߡߒ

ߩ㜞Ớᐲޕࠆࠇࠄ߃⠨ߣ 210Po ߩᄢ㊂ߡߞߦ㧘ᧄ㔡߮㔡ߡߒߣේ࿃ߩ 222Rn ߦਅ᳓߇

ଏ⛎ߣߚߚࠇߐ⠨ޕࠆࠇࠄ߃㔡೨߇࠲࠺ߩήߢߩ㧘ᓟ߽ᧄ⎇ⓥߡߒ⛯⛮ࠍᐔᏱᤨ

ߢߚߒᛠីࠍᄌേ▸࿐ߩ 4  4 ᣣߩ 210Po  ޕࠆߢቯ੍ࠆߔ⠨ኤߦࠄߐߡߟߦ࠲࠺ߩ
 
The concentrations of radionuclides in groundwater samples after the Noto Peninsula 
Earthquake 2007 
YAMADA, N., UESUGI, M., SHIMIZU, T., YOKOYAMA, A., NAKANISHI, T. 
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� � � J¹n�	�&�¥h� 230Th /238U� 226Ra/230Thuf¬om� 
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1. © µ 
J¹n��g����¼ ��5>B3
$uQ�'&�M�8@3=���GN��#

�����&�«�$'��&�+;@	#�;/+9�3<+9�����M�#���

T�"���!�J¹n��gZQ����+;@¤S� 238UÉ230ThÉ226Ra À� 238U �
226Ra�]�ufÄk°��&��ra�'&�����\��J¹n�8.8�¨|R
U�}§�Á��p�&�¥h���� 230Th/238U � 226Ra/230Th �uf¬om��³�(
¯����¨�(\X�&� 

 
2. · v 
� ��i��ghË838l�Z��#&�¥h»ZQ�ÇTjÊÉTj4È 
� wi��gh� Ë886l�Z��#&�¥h»ZQ�ÇMy1ÉMy3È 
 
3. bÅtN 
� ·v�£¢���q�HF-HClO4-HNO3��¾�#%¾R´���·vF�+;@�3<

+9��UTEVA Spec. resin(���VÃ��TTA�6@1@�£±AsQ������(
02@>0±�·v���H�*=4)ª07-3?:3<��ª��� 238U � 230Th (a
¿���Cx�·vF� 226Ra��·v(�acY�P'de��226Ra�_���ufk°
�½�&�� 30yIDO ��q,@8ª07-3?:3<�#%a¿��� 
 
4. ¨ � 
� �a¨�( Table 1������iAwi�E�g
$�ZQ�� 230Th/234Uuf¬om�
� 0.97�1.18�¡[��%�226Ra/230Thuf¬om�� 0.71�1.04�¡[����� 
Table  U, Th and Ra data in the volcanic products from Kozu-shima and Niijima 

Sample Specific activity (mBq�g-1) Activity ratio
            238U                      230Th                   226Ra             230Th / 238U        226Ra / 230Th

Kozu-shima   Tj1     18.17 ± 0.04         21.42 ± 0.54                -          1.18 ± 0.03                 -
                       Tj2     18.69 ± 0.74         19.88 ± 0.10        18.06 ± 0.31          1.06 ± 0.04         0.91 ± 0.02
                       Tj3     19.63 ± 0.47         18.67 ± 1.30        18.72 ± 0.54          0.95 ± 0.07         1.01 ± 0.07
                       Tj4     21.01 ± 1.00         21.48 ± 0.91        20.38 ± 0.40          1.02 ± 0.07         0.95 ± 0.04
Niijima          My1     12.48 ± 0.14         13.03 ± 0.72         9.28 ± 0.22          1.06 ± 0.06         0.71 ± 0.04
                       My2     16.92 ± 0.63         16.79 ± 1.65        17.56 ± 0.45          0.97 ± 0.10         1.04 ± 0.10
                       My3     17.83 ± 0.28         17.88 ± 0.02                -          1.00 ± 0.02                 -  

230Th/238U and 226Ra/230Th activity ratios in rhyolite from Izu arc volcanoes 
TAKAHASHI, M., KURIBARA,Y., SATO, J. 
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ടㅦེ⾰㊂ಽᨆᴺ(AMS)ࠆࠃߦደਭ᧖ᐕベਛ14CỚᐲߩ⚻ᐕᄌൻ 

 

(ቇ⠌㒮ᄢ1ޔ᧲੩ᄢ2)� ○㊁ᒄ⾆1ޔ᧻ᐽⴕ1ޔ᧻ፒᶈਯ2ޔ 

ደ(ᤐේ)㓁ሶ2

 

ᄢ᳇ਛ14C(ඨᷫᦼ 5730 ᐕ)ߪቝቮ✢Ḯߩਛᕈሶߣᄢ᳇ጀ14Nߩߣ(n,p)ᔕࠅࠃߦ↢ᚑߐ

ᒰᤨߚߩߘޕࠆࠇ߹ㄟࠅขߦ࡞ࠢࠗࠨ⚛ߩᄢ᳇ਛࠅߥߣ14CO2ࠇߐ㉄ൻߦߋߔߪ14Cޕࠆࠇ

ߚ߹ޕࠆࠇࠄ߃⠨ߣࠆߡࠇߐ㍳⸤ߦ‛ᬀߛࠎㄟࠅขࠅࠃߦశวᚑࠍCO2ߪᄢ᳇ਛ14C/12CᲧߩ

㌁ᴡቝቮ✢ޔߪᄥ㓁ᵴേᦼߦ⊒㆐ࠆߔᄥ㓁♽⏛႐ࠅࠃߦㆤᷫߡࠇࠄዋߚߩߘޕࠆߔߦ

ࠆߔቝቮ✢㊂ߪᄥ㓁ᵴേߣኒធߦ㑐ㅪޔࠅ߅ᄢ᳇ਛ14CỚᐲߣ᳇ᄌേߩߣ⋧㑐߇␜ໂߐ

 ޕࠆߡࠇ

ᧄ⎇ⓥޔߪߢደਭ᧖ߩᐕベࠄ߆ 1 ᐕߦߣߏ⹜ᢱࠍណขߡߒടㅦེ⾰㊂ಽᨆᴺ(AMS)↪ࠍ
14C/12CᲧ᷹ࠍቯࠆߔᣇᴺࠍᬌ⸛ޔߒㆊࠆߌ߅ߦᄢ᳇ਛ14CỚᐲߩ⚻ᐕᄌൻߎߚ߹ޕߚߴ⺞ࠍ

ߪߢߎ 7 ♿㗃ਁߩ⪲ኙ಄ᦼޔߒ⋠⌕ߦᐕઍ▸࿐ᥲ 561~801 ᐕߩᐕベ⹜ᢱਛ14C/12CᲧ᷹ࠍ

ቯޕߚߒ 

ᧄ⎇ⓥߪߢ 1937 ᐕߦಾࠅୟߣߚࠇߐផቯࠆࠇߐ᮸㦂 1670 ᐕߩደਭ᧖ߩߎޕߚ↪ࠍ᧖ߩ

ᐕベࠍ 1 ᐕߦߣߏಽޔߌ㉄ಣℂ╬ࠅࠃߦᒰᤨ14ߩC/12CᲧࠍ࿕ቯࠆߡߒαࠍࠬࡠ࡞ߒ

ዊဳ⌀ⓨߚߒ⸘⸳ߢቇ⠌㒮ᄢޔᓟߚߒߣCO2ߒ㉄ൻߦቢోࠍ⚛ߩਛࠬࡠ࡞αߡߒߘޕߚ

ࠍ࠻ࠗࠔࡈࠣࠄ߆CO2ߡߞࠃߦ᳓⚛ㆶరᴺࠆࠃߦᓟ㋕⸅ᇦߩߘޕߚߒ♖ߡߒዉࠍࡦࠗ

↢ᚑޔߒ᧲੩ᄢቇߩAMS14ߡ↪ࠍC/12CหᲧ᷹ࠍቯޕߚߒ 

㪝㫀㪾㪅㪈㩷㪚㪸㫉㪹㫆㫅㩷㪈㪋㩷㫉㪼㪺㫆㫉㪻㩷㫆㪹㫋㪸㫀㫅㪻㩷㫀㫅㩷㪸㩷㪰㪸㫂㫌㩷㪺㪼㪻㪸㫉㩷㫋㫉㪼㪼

㪄㪊㪇

㪄㪉㪇

㪄㪈㪇

㪇

㪈㪇

㪌㪇㪇 㪌㪌㪇 㪍㪇㪇 㪍㪌㪇 㪎㪇㪇 㪎㪌㪇 㪏㪇㪇 㪏㪌㪇

㪰㪼㪸㫉㩷㪘㪅㪛㪅

㰱
㪈
㪋
㪚
㩿㶃

㪀

㪄 㪎 㪇

㪄 㪉 㪇

㪊 㪇

㪏 㪇

㪈 㪊 㪇

㪈 㪏 㪇

㪫㪿㫀㫊㩷㫊㫋㫌㪻㫐

㪘㫍㪼㫉㪸㪾㪼㩷㫆㪽㩷㪠㫅㫋㪚㪸㫃㪇㪋

㪠㫅㫋㪚㪸㫃㪇㪋

� ࿁AMS᷹ࠆࠃߦቯߢዋ㊂ߩ⹜ᢱ(ᧁߩ⹜ᢱߢ⚂ 20mgޔαߢࠬࡠ࡞ 3mg)ࠔࡈࠣࠄ߆

࠻ࠗ 1mgࠍ↢ᚑߒචಽߥ♖ᐲ(±3~5‰)߇࠲࠺ߩᓧޕߚࠇࠄFig1.ߦᓧߚࠇࠄΔ14C୯(‰)ߩ⚻ᐕ

ᄌൻߣIntCal04 ㉄࠙ࡘᮡḰ‛⾰NISTࠪߣ⹜ᢱਛ14C/12CᲧߚߒቯ᷹ߪΔ14C୯ޕߔࠍ࠲࠺ߩ

IntCal04ޕࠆߢߩ߽ߚߒ␜ߢ₸ජಽࠍࠇߕߩߣ14C/12CᲧߩ ᐕઍߚࠇߐ᭴ᚑࠄ߆⹜ᢱߩ☨᰷ߪ

セᱜޕࠆߢࠬࡌ࠲࠺ᧄ⎇ⓥ

IntCal04ߪቯ⚿ᨐ᷹ߩ ห᭽߷߶ߣ

ߦㇱ⚦ߒ߆ߒޕߚࠇࠄ߇ᄌേߩ

ᥲߣࠆߌะࠍ⋠ 600~700 ᐕࠈߏ

IntCal04ߦ ޔߒ␜ࠍΔ14C୯㜞ࠅࠃ

ᣣᧄ․ߩᄌേࠆߢน⢻ᕈ߇

ᥲޔߚ߹ޕࠆ 700 ᐕઃㄭߦΔ14C

୯ߩᦨᄢ୯ߪࠇߎޔࠅ߅ߡߒ␜ࠍ

ᥲ 620㨪740 ᐕ㗃ਁߩ⪲ኙ಄ᦼ

 ޕࠆࠇࠄ߃⠨ߣࠆߡߒ㑐ㅪߣ

 

Radiocarbon analysis in tree rings of Yaku-cedar by AMS for investigating secular variation of 

atmospheric 14C/12C ratios 

UENO, H., MURAMATSU, Y., MATSUZAKI, H., TSUCHIYA(SUNOHARA), Y.  
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Mass-dependent isotoic fractionation during preparation of elemental carbon for studying the origin 
of atmospheric aerozol 

Hideki Wada, Kuniyoshi Nakajima, Hiroyuki Matuzaki, Yoshimi Suzuki,hiroshi Iwada, Shougo 
Akutsu (Shizuoka Univ.) 
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ቝቮ✢↢ᚑᩭ⒳ 26Al, 10Be  ᾖᐕઍ᷹ቯࠆࠃߦቯ㊂ߩ
(੩ᄢ㒮Ꮏ 1, ੩ᄢἹ 2, ᧲ᄢ㒮Ꮏቇ♽ 3, KAERI4)�  
٤ർᶈ┨ 1, 㑐ᧄବ 2, 㜞ችᐘ৻ 2, ᴒ㓶৻ 2, ᩊ↰⺈৻ 2, ޘᧁ㓉ਯ 1,�
᧻ፒᶈਯ 3, S.H.Kim4, J.H.Moon4, Y.S.Chung4, 㚍ේౖ 2 

 
2  [ߦߓߪ] ᰴቝቮ✢ (ਛᕈሶߤߥࡦࠝࡘࡒޔ)ߣߩ⍹⧷ߩߣᩭᔕࠅࠃߦේ⟎ߢ↢

ᚑࠇߐ⫾Ⓧߚ߈ߡߒ㐳ኼᕈᩭ⒳ 26Al (T1/2 = 7.17×105 yr), 10Be (T1/2 = 1.51×106 yr)ࠍቯ㊂ߔ

ࠆߔ⠨ኤࠍࠬࡠࡊᒻᚑߩᒻߤߥᲖᄌേޔଚ㘩ㅦᐲޔၒᴚᐕઍޔ㕙㔺ᐕઍߢߣߎࠆ

ᖱႎࠍᓧ߇ߣߎࠆ᧪ޕࠆᒰ⎇ⓥቶ⃯ߦߢ߹ࠇߎߪߢጤߦኻߒ 26Al ᾖᐕߴ⺞ࠍᐲಽᏓᷓߩ

ઍߣଚ㘩ㅦᐲޔ(1)߇ߚࠇࠄ᳞߇࿁ޔណขጤ⍹ࠄ߆ಽ㔌ߚߒ⍹⧷26ޔߡߟߦAl ߃ടߦ 10Be

ޔ᳞ࠍหᲧߢടㅦེ⾰㊂ಽᨆ(Accelerator Mass Spectrometry : AMS)ߒಽ㔌ࠄ߆ห৻⹜ᢱࠍ

ࠆࠇ߹ߦጤ⍹ߩߘ 27Al ㊂(ppm)ࠍਛᕈሶൻಽᨆޔߢߣߎࠆ᳞ߡߞࠃߦ⍹⧷ਛߦ↢

ᚑߚߒ 26Al, 10Be  ޕࠆߔႎ๔ߢߩߚߞⴕࠍቯ㊂ߩᚑ㊂↢ߩ
[ታ㛎ߣ⚿ᨐ] ಽᨆၞޔߪౝ㒽ㇱḰᐔේߢጀߩ㎛ጀࠍᒻᚑޔߚߥߡߒ⾰ቇ⊛ᚻᴺ

㔺㗡(ޕࠆߢ㘑ൻ⧎ፘጤਐ㒺ߩߘޔߒ⋠⌕ߦ㒙ᱞ㓊㜞ේߒ㔍߇ߣߎࠆᓧࠍଚ㘩ㅦᐲߢ

0 m㧕ᷓޔ ᐲ(0.2 m0.5ޔ m1.0ޔ m1.5ޔ m)ߩฦὐࠄ߆ណขߚߒጤ⍹ࠄ߆ಽ㔌ߚߒ⍹⧷⹜ᢱ(1.0-1.5 

g)ࠍႮ㉄ಣℂ߮ࠃ߅ 1 㧑HF, 1 㧑HNO3ಣℂ(2)ߒ⍹⧷ߩ♖ࠍⴕޔBe  ㉄ᷙߒടᷝࠍࠕࡖࠠ

(HF, HNO3, HClO4)ߢടṁ⸃(4 atm, 150 ͠)ߒ
pHޕߚ ޔߒ࿁ߢᴉᲚᴺࠍࡦࠝࠗ⊛⋠ߒᢛ⺞ࠍ

㒶ࠗࠝࡦ㓁ࠗࠝࡦ឵ᴺߢන㔌ߒᴉᲚᴺߢᓧ

ޕߚߒᚑߦ‛㉄ൻߢ㔚᳇Ἱࠍ‛᳓㉄ൻߚ

AMS ࠺ࡦ࠲੩ᄢቇ᧲ޔߒࠬࡊߦ࠼࠰ࠞ↪

ߡ߅ߦ⸳ടㅦེ⎇ⓥᣉࡓ 26Al-, 10Be-AMS ߦ

ଏޔߚ߹ޕߚߒ㖧࿖ේሶജ⎇ⓥᚲ(KAERI)ߩ⎇

ⓥ↪ේሶἹߩ PTS-Υߡ߅ߦਛᕈሶൻಽ

ᨆࠍⴕ 27Al ㊂᷹ࠍቯ᷹ߩࠄࠇߎޕߚߒ

ቯ⚿ᨐࠄ߆ 26Al, 10Be ࠔࡈࡠࡊᐲᷓޔߒቯ㊂ࠍ

ޔᨐᷓ⚿ߩߘޕߚߒᚑࠍ࡞ࠗ ᐲᣇะߦᩭ⒳Ớ

ᐲᷫ߇ዋ߇ߣߎࠆߡߒಽޔߦࠄߐޕߚߞ߆ଚ

㘩ㅦᐲߡߟߦ⠨ኤࠍㅴޕࠆߡ 
ᢥ₂  (1) S. Shibata. et. al., J. Nucl.  Radiochem. 

Sci., 2006, 7, 33-35. (2) C.P. Kohl, K. Nishiizumi, 

Geochim. Cosmochim. Acta, 1992, 56, 3583-3587. 
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Fig. 1. Depth profile of the Be-10 concentrations.
 Broken curves represent steady-state erosion 
equilibrium profiles in various erosion rates.
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Measurement of exposure age by determination of secondary cosmic-ray-induced 26Al and 10Be  

HOJO, K., SEKIMOTO, S., TAKAMIYA, K., OKI, Y., SHIBATA, S., SASAKI, T., MATSUZAKI, H., 

KIM, S. H., MOON, J. H., CHUNG, Y. S., MAHARA, Y. 
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ᩭⲢว⑼ቇ⎇ⓥᚲߪߢᄢဳ࡞ࠞࡋታ㛎ⵝ⟎(LHD)ߚ↪ࠍ㊀᳓⚛ታ㛎੍ࠍቯޕࠆߡߒ

㊀᳓⚛ታ㛎ߪߢD-DᩭⲢวᔕߡߞࠃߦ⌀ⓨኈེౝ߇ࡓ࠙࠴࠻ࠄ߇ߥ߆ߕࠊߢ↢ᚑࠆࠇߐ

⟎㒰ⵝࡓ࠙࠴࠻᳇⋧ਛߚߒ↪ࠍ⤑㜞ಽሶޔߦ⊛⋠ࠍో▤ℂߩࡓ࠙࠴࠻ޔࠄ߆ߣߎ

ޕࠆߡㅴࠍታ↪ൻߩ࠲࠾ࡕࡓ࠙࠴࠻㜞ᗵᐲߚߒ↪ࠍࠬࠢ࠶ࡒዉ㔚ᕈࡦ࠻ࡠࡊߣ

ฦⷐ⚛ᛛⴚߩㆡ↪ᕈ⹏ଔ⚿ᨐߣታ↪ൻߩㅢࠍߒએਅߦⷐ⚂ޕࠆߔ 
㧝㧚᳇⋧ਛࡓ࠙࠴࠻㒰ⵝ⟎ 

⥸৻߇ᣇᴺࠆߔ⣕Ḩ㒰ࠅࠃߦๆ⌕ޔᄌ឵ᓟߦൻቇᒻᘒߩ᳓⫳᳇ߡߒ㉄ൻࠍࡓ࠙࠴࠻

࡞ࡘࠫࡕ⤑ਛⓨ♻⁁㜞ಽሶࠆߡࠇߐ⽼Ꮢߦ↪ㅧߩⓨ᳇῎ੇޔߡߒኻߦࠇߎޕࠆߢ⊛

ޔๆ߫ࠇ߈ߢ↪ㆡ߇ ⌕ౣߩ↢ㆇ↪߇ਇⷐޔࠅߥߣ⸳ߩዊဳൻߩ࠻ࠬࠦߣૐᷫ߇ㄟޕࠆ

ޔടࠍଏ⛎ޔߢ࡞ࡘࠫࡕ⤑Ꮢ⽼㜞ಽሶߩ᭴ㅧߔ␜ߦ࿑㧝ޔߢㆡ↪ᕈ⹏ଔߩߢ߹ࠇߎ

ㅘㆊࠍᏱㆇォ᧦ઙޔߒߣ㔺ὐߣ⋡ᮡ㔺ὐߩᏅࠍᓮᜰᮡࠬࠟࠫࡄߡߒߣᵹ㊂ࠍ㧼㧵

㧰ᓮࡉࠪࡘࠠࡕޔࠅࠃߦߣߎࠆߔ(MS)ๆ⌕Ⴁߣห᭽ᭂߩૐ㔺ὐ㧔㧙㧢㧜͠એਅ㧕ࠍ

㐳ᦼ㑆ቯߦ⛽ᜬน⢻ࠍߣߎࠆߢታ⸽ޕߚߒ 
㑆ᤨߩߢ߹ࠆߔ㆐ߦᮡ㔺ὐ⋠ߦⵝ⟎േᓟޔߚ߹

ㆃࠍࠇ⸃ᶖޔߦߚࠆߔ㜞ಽሶ⤑㒰Ḩⵝ⟎ߣ㧹㧿ๆ⌕

Ⴁࠍ⚵วߚߖࠊⵝ⟎ࠍ⠨᩺ޔ⹜ޔߒലᕈߣታ↪ᕈ

�↪ㆡߦ⟎㒰ⵝࡓ࠙࠴࠻㧸㧴㧰ޔޕߚߒ⸽ᬌࠍ �  
�ޕࠆߡㅴࠍ⸘⸳⸳ߥ⚦ߡߒᗐቯࠍߣߎࠆߔ � ࿑㧝� 㜞ಽሶ⤑ߩ࡞ࡘࠫࡕ᭴ㅧ 
㧞㧚㜞ᗵᐲ࠲࠾ࡕࡓ࠙࠴࠻ 
㊀᳓⚛ታ㛎ᤨࡓ࠙࠴࠻ߩో▤ℂߩ৻Ⅳޔߡߒߣ㔚᳇ൻቇ⊛᳓⚛ߣࡊࡦࡐᲧ⸘ᢙ▤ࠍ

 ޕࠆߡㅴࠍ⊑㐿ߩ㧔࿑㧞㧕࠲࠾ࡕࡓ࠙࠴࠻↪ឃ᳇ࠟࠬ⋙ⷞࠢ࠶࠲ࠬߚߖวߺ⚵
ᧄ⸘᷹ࠪࠬࠍࡓ࠹ታ↪ൻߩߚࠆߔⷐ⚛ᛛⴚࡦ࠻ࡠࡊޔߡߒߣ㔚⸃ࠍ࡞ᔕ↪ߚߒ᳓⚛ࡐ

 ߡߒߣห⎇ⓥߩߣ㨀㨅㧷ࢃࠍታ↪ൻߩࡊࡦ
ផㅴߩߘޕߚ߈ߡߒ⚿ᨐޔⓨ᳇ਛߩ᳓⫳᳇ࠍ 
ಽ⸃ߒ᳓⚛ࠟࠬߡߒߣỚ❗ࠆߔ᳓⚛ 
 ‛ዉ㔚ᕈ㉄ൻࡦ࠻ࡠࡊဳ▤⹜㛎ޔߡߒߣࡊࡦࡐ
(CaZr0.9In0.1O3-ǂޔTYK )ࠍㆡ↪ޔߒ㔚ᭂ᭽ 
 ࠅࠃߦ㐳ዤൻޔ⡺⭯ߩ࡞⸂㔚ߦߣ⦟ᡷߩ
㧝ᧄᒰߩࠅ᳓⚛ㅦᐲߡߒߣ 1.8cc/min  ߇
㆐ᚑޔߚ߹ޕߚߞߥߦ߁ࠃࠆ߈ߢ㧭㨞ࠟࠬࠍ� � � ࿑㧞�  ᭴ᚑߩ࠲࠾ࡕࡓ࠙࠴࠻
ኽᓴⅣߚߒ㐽ࡊ࡞ਛ߳ߩ᳓⚛ࡊࡦࡐㆇォޔࠅࠃߦㆇォᤨ㑆ߦ߶߷Ყߡߒ㧭㨞ࠟࠬਛ

 ޕࠆߢ↹⸘ㅴߦ⹜㛎࠲࠾ࡕޔ߈ߢ⸽ᬌ߇ߣߎࠆ߈ߢჇട㧔Ớ❗㧕ߦછᗧࠍ᳓⚛Ớᐲߩ
 
Development of key technologies for safety treatment of tritium in NIFS 
ASAKURA, Y., TANAKA, M., KAWANO, T., UDA, T. 
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⩏ົᩍ⫱ㄢ⛬ࡣࡓࡲᚲಟㄢ⛬࡚ࡋ୰Ꮫ࣭ 㧗ᰯ࡛ᩍࡁࡿࢀࡽ࠼ᨺ

ᑕ⥺࣭ᨺᑕ⬟ࡢᇶ♏ⓗ▱㆑ 
a㹌㹎㹍ἲேᨺᑕ⥺ᩍ⫱࣒࣮࢛ࣛࣇ, b㟷᳃ᏛᏛ㝔, cᗈ㡿ᇦᩍ⫱

◊✲, d༓ⴥᏛඛ㐍⛉Ꮫ◊✲ᩍ⫱࣮ࢱࣥࢭ, e┴❧⯪ᶫ㧗, fᩥி

Ꮫ㝔ᒓዪᏊ୰࣭㧗, g❧ᩍ᪂ᗙ୰࣭㧗 
⏨ᯇᾆ㎮ۑ aࠊỤ⏣� ⛱ D�Eࠊ㣤㞝୍ D�Fࠊ㯮ᮺΎ Dࠊᘅ� ⚞ Dࠊ

୕㛛ṇ࿃ D�Gࠊ⯞⏣� ඃ D�Hࠊ㇂⏣㈅⚽㞝 D�IࠊΏ㒊ᬛ༤ D�J�

 
NPO ࢀࢃࢀࢃ   ἲேᨺᑕ⥺ᩍ⫱ࠊࡣ࣒࣮࢛ࣛࣇᨺᑕ⥺ࠊᨺᑕ⬟ࠊཎᏊຊࠊ Ꮫᰯᩍ

ဨࡢ᭷ᚿࡾࡼ 1994 ᖺⓎ㊊2000ࠊࡋ ᖺ㹌㹎㹍ἲேࡢㄆドࣜࢱࣥࣛ࣎ࡓࡅཷࢆ㸫

ࢆࡇࡿࡏࡉᬑཬࢆ㆑▱࠸ࡋṇࡢᨺᑕ⥺࣭ཎᏊຊࡧቃཬ⎔࣭࣮ࢠࣝࢿ࢚ࠊࡾ࠶࡛⧊⤌

┠ⓗࠊ࡚ࡋձຮᙉ࣭ࡢ࣒࢘ࢪ࣏ࣥࢩ㛤ദࠊղㄽᩥㄅⓎ⾜➼ࡿࡼሗⓎಙࠊճせ

ᮃ᭩ࡿࡼᨻ⟇ᥦゝࡢ࡞άືࠋࡿ࠸࡚ࡗ⾜ࢆ୰࡛ࠊࡶᏛᰯࡿࡅ࠾ᨺᑕ⥺࣭ᨺᑕ⬟

ᩍ⫱ㄢ⛬᳨ウጤဨ᳨࡛ࠖࠕࠊ࡚࠸⨨ࢆ㔜Ⅼࡇࡿࡏࡉᐇࡗࡶࢆ⫱ᩍࡿࡍ㛵

ウࡢࠎ✀ࠊࡋດຊࠋࡿ࠸࡚ࡋࢆ 
2005ࠊ࡚ࡋ㛵ࢀࡇ ᖺ 8 ᭶ 15 ᪥࣭࣮ࢠࣝࢿ࢚ࠕࠊ࡚ࡅ⎔ቃᩍ⫱ࡢᐇࡵࡓࡢ

ࡧࡽ࡞㒊⛉Ꮫ┬(ึ➼୰➼ᩍ⫱ᒁ)ᩥࢆせᮃ᭩࠺࠸࡚ࠖ࠸ࡘᨵၿࡢᏛ⩦ᣦᑟせ㡿ࡢ

2006ࠊࡵࡓࡿࡍ㊊⿵ࢆࢀࡑࠊࡽࡉࠋࡓࡋᥦฟ୰ኸᩍ⫱ᑂ㆟ ᖺ 10 ᭶ 31 ᪥

ࠕ࡚ࡅ⩏ົᩍ⫱ㄢ⛬࡚࠸࠾Ꮫࠕ࠸ࡓࡏࡤᨺᑕ⥺ᩍ⫱ࠖࡢෆᐜࡢ࡚࠸ࡘᥦࠖ

 ࠊࡣෆᐜࡢ᭩ᩥࡢࡇࠋࡓࡋᥦฟ㒊⛉Ꮫ┬ึ➼୰➼ᩍ⫱ᒁᩥࡃࡌྠࢆ᭩ᩥࡿ࡞
㸦1㸧ࠊࡁࡀ࠼ࡲ 㸦2㸧ᨺᑕ⥺㛵ࡿࡍᩍ⫱ࡢᚲせᛶࠊ 㸦3㸧ᑠ࣭୰Ꮫᰯࡢᩍ⛉᭩

ࡿࡍᙧᡂࢆ㆑▱ࡢᨺᑕ⥺㛵ಀࡿࡅ࠾⫱㸦4㸧Ꮫᰯᩍ ࠊᐇࡢグ㏙ࡢ➼⥺ᨺᑕࡿࡅ࠾

ෆࡢᨺᑕ⥺㛵ಀࡁ࠺ᢅࡾྲྀ࡚࠸࠾⫱ᥦ̿̿⩏ົᩍࡢ㸦5㸧ᅇ ࠊၥ㢟Ⅼࡢ࡛ୖ

ᐜࠊ㸦6㸧ཎ⇿㛵ࡿࡍᩍ⫱ࠋࡿ࠸࡚ࡗ࡞ࡽࠊ࡚࠸ࡘ 
⩏≉ࠊẁ㝵ࡢࡢᏛᰯྛࡢ㸦5㸧ࡢࡕ࠺ࡢࡇࠊࡣᩍ⫱ㄢ⛬᳨ウጤဨ࡛ࠊࡽࡉ

ົᩍ⫱ㄢ⛬ཪࡣᚲಟ⛉┠࡛࡞࠺ࡼࡢෆᐜࢆᩍࠊ࡚࠸ࡘࡁࡿ࠼ලయⓗ᳨ウࡋ

�ձࠊࡣࡢ࠺࠸ෆᐜࡢࡑࠋࡿ࠸࡚ ᨺᑕ⥺࣭ᨺᑕ⬟ࡢᮏ㉁ࠊᨺᑕ⥺ࡢேయᙳ㡪ࠊᨺᑕ

�ղࠊ≦⌧ࡢ⏝ࡢࠎ✀ࡢ⥺ ኳ↛ࡢᨺᑕ⥺࣭ᨺᑕ⬟ࡢࡇࡀ⎔ቃᏑᅾࠊࡇࡿࡍճᨺ

ᑕ⥺ࢆࡃࡤ⿕ࡢ㜵ࠊࡣࡄ(a)⥺※ࡢࡽ㊥㞳ࠊࡿྲྀࢆ(b)㐽ⶸయࠊࡃ⨨ࢆ(c) సᴗ㛫

࠺࠸ࠊࡿࡍ⦰▷ࢆ 3 ෆᐜࡢࡽࢀࡇࠊࡣ࡛⾲ᮏⓎࠋࡿ࠶࡛ࡇ࠺࠸ࡿ࠶ࡀ᪉ἲࡢࡘ

 ࠋࡿࡍ⤂ࢆ
 
Fundamental knowledge about radiation and radioactivity which should be taught as 
compulsory course at junior or senior high schools �  
MATSUURA, T.,a EDA, M.,a,b IIRI, Y.,a,c KUROKUI, S.,a HIROI, T.,a MIKADO, S.,a,d 
FUNADA, M.,a,e YATAGAI, H.,a,f WATANABE, T.a,g  (aRadiation Education Forum, 
bAomori Univ., cKoryoiki Kyoiku Kenkyuukai, dChiba Univ., eFunabashi S. High School,  
fBunkyou Gakuin High School, gRikkyo Niiza High School ) 
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ᨺᑕ⥺ᩍ⫱ࡿࡅ࠾࣒࣮࢛ࣛࣇᑓ㛛ጤဨάື࡚࠸ࡘ 
a㹌㹎㹍ἲேᨺᑕ⥺ᩍ⫱ࠊ࣒࣮࢛ࣛࣇ㹠㟷᳃ᏛᏛ㝔ࠊ 
cጔዪᏊᏛ♫ሗᏛ㒊ࠊ㹢ᨺᑕ⥺ᙳ㡪༠ 
⏨ᯇᾆ㎮ۑ aࠊỤ⏣⛱ a,bࠊᇼෆබᏊ a,cࠊἙᮧṇ୍ aࠊ㔠Ꮚ

ṇே a,dࠊ⏣୰㝯୍ a 
 
� NPO ἲேᨺᑕ⥺ᩍ⫱ࡣ࣒࣮࢛ࣛࣇ⌧ᅾࠊձࠕᩍ⫱ㄢ⛬᳨ウጤဨ ղ㺀ᐇ㦂ᩍࠊࠖ

ᮦ᳨ウጤဨ㺁ࠊճࢡࢫࣜࠕၥ㢟᳨ウጤဨ ウ᳨ࡿࡍ㛵ேయᙳ㡪ࡢࣝ࣋մ㺀పࣞࠊࠖ

ጤဨ㺁ࠋյ㺀ᩍ⛉᭩グ㏙ㄪᰝ᳨ウጤဨ㺁ࠊն㺀࣑ࢥࢫ࣐ሗ㐨㛵᳨ࡿࡍウጤဨ㺁ࡢ

㸴ࡢࡘᑓ㛛ဨ࡚ࡗ࠶ࡀάືࡢࡽࢀࡇࠋࡿ࠸࡚ࡗ⾜ࢆጤဨࡢሗ࿌᭩ࡢ࣒࣮࢛ࣛࣇࡣ

ᖺᗘᮎሗ࿌᭩㘓᭱ࠋࡿ࠸࡚ࢀࡉ㏆ࡽࢀࡇࡢጤဨࡢάືෆᐜࢆ⤂ࠋࡿࡍ 
ձࠕᩍ⫱ㄢ⛬᳨ウጤဨࠖ̿ ̿ᨺᑕ⥺ࡢ⌧௦♫ࡿࡅ࠾ᙺࡢ㔜せᛶࠊ࡚ࡳࡀࢇ

ᚋࡢᕷẸࡢᩍ㣴࡚ࡋྍḞ࡞ᨺᑕ⥺ࠊᗈ࣭࣮ࢠࣝࢿ࢚ࡃ⎔ቃၥ㢟ࢆᏛᰯ⌧ሙ࡛

 ࠋࡿ࠸࡚ࡋウ᳨࡚࠸ࡘࡁࡿࡆୖࡾྲྀ࠺ࡼࡢ
ղ 㺀ᐇ㦂ᩍᮦ᳨ウጤဨ㺁̿̿ᨺᑕ⥺ᩍ⫱ࠊࡕ࠺ࡢᐇ⩦ࡿࡼᨺᑕ⥺㛵ࡿࡍᏛ⩦᪉

ἲ᳨࡚࠸ࡘウࠋࡿ࠸࡚ࡋᇶᮏⓗෆᐜࠊࡣ⎔ቃᨺᑕ⥺ࢆ⡆༢࡞ ᐃჾ࡛ ᐃࠊ࡚ࡋᑡ

㔞ࡢᨺᑕ⥺ࡀᖖ㌟ࡢᅇࡾᏑᅾࢆࡇࡿࡍయ㦂࡚ࡋᐇឤࠋࡿ࠶࡛ࡇࡿࡍ 
ճࢡࢫࣜࠕၥ㢟᳨ウጤဨࠖ̿̿ᡃࡢࠎ㌟㎶ࡢࠎ✀ࠊࡣཎᅉࡿࡼ༴㝤ᛶࡀᏑᅾࡍ

ࡍᏑᅾᚲ↛ⓗඹࢺࢵࣇࢿ࣋ࠊ࡚࠸࠾⏝ᛂࡢ♫ࡢ⾡Ꮫᢏ⛉ࠊ≉ࠊࡀࡿ

 ࠋࡿ࠸࡚ࡋウ᳨ࢆࡁࡿࡆୖࡾྲྀ࡚࠸࠾⫱Ꮫᰯᩍ࠸ࢆࢡࢫࣜࡿ
մࠕపࣞࡢࣝ࣋ேయᙳ㡪㛵᳨ࡿࡍウጤဨ㺁̿̿ᅜẸࡢ㛫ࡣᨺᑕ⥺ࡢᙳ㡪࠸ࡘ

࡚㐣ᗘࡢᏳឤࡢࡇࠋࡿ࠶ࡀཎᅉࡘࡦࡢⓎࡸࢇࡀ㑇ఏⓗᙳ㡪ࠊࡀࢡࢫࣜࡢ⥺㔞

ࡇࡿ࠸࡚ࡋ௬ᐃࡿ࠶ẚ㛵ಀ࡞ⓗ⥺┤࠸࡞ࡢ್ࠖ࠸ࡁࡋࠕࠊ࡛ࡲᴟప⥺㔞ࡽ

⯡ே୍ࠊᇶࢆࢱ࣮ࢹᏛⓗࡸࢱ࣮ࢹᐇ㦂ⓗ࠸ࡋ᪂ࡢ㏆᭱ࠊࡣጤဨ࡛ࡢࡇࠋࡿ࠶ࡀ

 ࠋࡍࡊࡵࢆࡿసࢆ㈨ᩱࡘ❧ᙺ⫱ᩍ࡞࠺ࡼࠖࡿࡀᛧṇᙜࢆ⥺ᨺᑕࠕࡀ
յ 㺀ᩍ⛉᭩グ㏙ㄪᰝ᳨ウጤဨ㺁̿̿⣙ 10 ᖺ๓ࠊࡣ㧗ᰯࡸ୰Ꮫ࡛⏝ࡿ࠸࡚ࢀࡉᩍ⛉

᭩ࡿࡅ࠾ཎᏊຊ࣭ᨺᑕ⥺㛵ಀࡢグ㏙ࡢ⛉⌮ࠊࡀᩍ⛉᭩࠼ࡉ࡚࠸࠾᫂ࡽ⛉Ꮫⓗ

グࡓࡗ೫౯್ほⓗࡢࡉ☜ṇ࡞Ꮫⓗ⛉ࡣᩍ⛉᭩࡛ࡢ௨እ⛉⌮ࠊࡾ࠶ࡀࡾㄗ࡞

㏙ࡀከࠋࡓࡗ௨᮶ᡃࠊࡣࠎᩍ⛉᭩ࡿࡅ࠾ṇ☜࣭ⓗ☜࡞グ㏙ࢆヲࡃࡋලయⓗ

ᣦࡀࡢࡿࡍ᭱ࠋࡓࡗ࡞㏆ࠊࡣ࡞ࡁㄗ࣭ࡾ೫ࡀࡾᑡࠋࡿ࠸࡚ࡗ࡞ࡃ࡞ 
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Workshop activities at Radiation Education Forum 
MATSUURA, T.,a EDA, M.,a,b , HORIUCHI, K,a,.c KAWAMURA, S.,a KANEKO, M.,a,d 

TANAKA, R.a  (aRadiation Education Forum, bAomori Univ., cOtsuma Women’s Univ., 
dRadiation Effects Association,)  
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Present Status of Enforcement in “Energy, Environment, and Radiation Seminar” 
HASEGAWA, K., MATSUURA, T., (Radiation Education Forum) 
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