
>Þ>Ü>Ý>à �¥�•�:�U�ì�Û�
�º�
G‰'¨ >á>ä �G�:�U�ì�Û0¦1=�
>Ì GeG{G>GwGn>Ì

 15 20  
  120 cm( )  200 cm( )  

  IB  
   A   IB (2F) 
   B   IB015 (1F) 
                        IB011 (1F) 
     IB013 (1F) 
    IB    (1F) 
     IB   (1F) 

'¨H
�¥H�H��vH
H
�¥H��ŒH�>Ì
 

9:30 
�w>Ì �Ü>Ì

>Ì

>Ì

1A01 134MeV 184MeV

Cu Nb

KEK JAEA

M. W. Caffee

1A02 GARIS
248Cm+48Ca 296Lv*

IMP GSI JAEA

M. Huang

Z. Gan L. Ma H. Geissel S. Hofmann Y. 

Maurer

1A03 natZr(d,x), natHf(d,x) Nb, Ta

1B01

1B02 1,2- (4- )

N-BARD

1B03

/

1B04 Al In ZnO

1B05 111Ag

A B  
10:00 10:40 
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�‹.(%?�MF¸�d.(�‚�Û

1A04>ÌOn the improvement of material properties 

and performance of nuclear targets> Ì H �JAEAF¸

Johannes Gutenberg Univ.F¸GSIF¸Institute for 

Transuranium ElementsF¸ Helmholtz-Zentrum 

Dresden-RossendorfH�E•A. VasconFŅ. WiehlF¸ J. 

RunkeF J̧. DrebertFŢ. ReichFŅ. TrautmannFB̧. 

CremerF Ţ. KšglerF Ŗ. BeyerF A̧. JunghansF Ķ. 

EberhardtFÇh.E. DŸllmann

1A05> Ì 2 A5 �� X140�Ü3ÆFûFÚFáG�pGeG{GIGG0Ž�ÂFû�¥

FáFï(ò4#&ìFþ%Ê'2D�>Ì A÷147Sm(@Ò,p)�o�ÂFø3ë4#

&ìA÷>Ì H��ë�È��0¿FĶEKF¸�¿�±!TF¸5 ���± LLRLF¸

5 ���±#.�dH�E•�Œ�W�4�MF¸6õ�• �‡F¸�±�s �ÅF¸�]

�•�ô*OF¸�~�å7ù
¾F¸�“�£�Â�j

1A06> Ì 2 A5 �� X140�Ü3ÆFûFÚFáG�pGeG{GIGG0Ž�ÂFû�¥

FáFï(ò4#&ìFþ%Ê'2D >Ì A÷7g�Ê4#�k�>Fþ(p,@Ò)�o

�Â�•8�'�Fþ ���A÷>Ì H�5 ���±7T+¬!›F¸�ë�È��0¿F¸

70�±7T#.F¸5 ���±#.�dH�E•�Ø �ô��F¸�V5��Å�ÃF¸

�Œ�W�4�MF¸9×�«�B�ÇF¸�“�£�Â�j

1A07> Ì 2 A5 �� X140�Ü3ÆFûFÚFáG�pGeG{GIGG0Ž�ÂFû�¥

FáFï(ò4#&ìFþ%Ê'2D!>Ì A÷GeG{GVG•��"Ó�o�ÂFûG�G�

� �)�/�šFþGpGUGy0£'ìA÷>Ì H�5 ���±7T+¬!›F¸�ë

�È��0¿F¸5 ���±#.�dH�E•�V5��Å�ÃF¸�Œ�W�4�MF¸�Ø

�ô��F¸�“�£�Â�j

�>�ì�Û

�Ù6×H��•���±�"

1A08>Ì104 $�
–(ò Rf Fþ�È4ß�ìGCGlGxG4Gn
¹�ÿ�ò�·>Ì

H�70�±7T#.F¸#.%Ê�Ë&ÉGIF¸�‚ ²�±7T#.F¸�¾�í�±7Á

�Ê
œGIF¸70�±H.H%GIF¸�¿�±!TH�E•'Ÿ�Ç,��ëF¸1Ï�§�(

�EF¸�“�í���“F¸5���
ƒ�±F¸9×�«�B�ÇF¸*Z���ù
œF¸

�`�Ã�w�|�ÊF¸5 1Â�ß�¹F¸;ä �Â3dF¸�Ã#ã�ˆ�ÓF¸�§

�`*>F¸�`�Ç#ã���“�•F¸�]#ã %±F¸#ã�¸ �¾F¸�±�‚

�–�Æ9×

��.�#Õ"@

�Ù6×H��“�£8r*>

1B06>Ì40MeV 5�7g�Ê!·�UF÷$Î#ÕFéG�9×3ÿ�p�ö�Ê

FûG�G���$ª#Ý�:�U�ö�>'�Fþ�œ�B>Ì H�JAEAF¸�‘�±

)r#.�dH�E•�/#ã�ô�ÂF¸�,.( �ƒF¸�û3¶ ��F¸%¼�¸
¾

�ÊF¸�6�]7•�MF¸�«�•�ô�¾F¸5 �;�ˆF¸�]'ƒ�‰�ÊF¸

�,��&½�“F¸�Ì�­�H�ž

G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰12:20  G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰

�>�ì�Û�(&É�
H� IB011 H�>Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì �N�Ê�>GeG{GŠGd�(&É�
H�B �
�� H�>Ì

G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰13:20  G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰

"I�91n ‡>Ì H�IB GiGŠGyH�>Ì

�Ù6×�� �`�Ø�D�ž��

1S01�� +«�Ë�>���Û�è���l�g��$ª�b�q�S)z�����¡�‚�‡�±7T�����•.(
ž�j��

G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰14:20  G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰��

A �
��>Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >ÌB �
��

G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰14:30  G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰>Ì
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1A09 104 Rf

RI

1A10 Aliquat 336 Nb, Ta

1A11 Db 5 Nb, Ta

JAEA

1A12 TTA

(Rf)

JAEA

Huang 

M.H.

1A13 193Ir

JAEA York Univ CENBG

R. Orlandi R. LŽguillon J. 

Smallcombe A. Andreyev I. 

Tsekhanovich

1A14 Tc-99m

1B07 7Li

JAEA

1B08 natC(d, n)
67Cu JAEA JAEA

1B09 Pt-191

RI

1B10 Bi

At-211 JAEA

E.R. Balkin D.K. Hamlin K. 

Gagnon M.-K. Chyan D.S. Wilbur

1B11

JAEA

1B12 (V)

(IV)

RI

1B13 177Lu

JAEA

16:10 16:30

16:20 16:40 
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1A15>Ì �¼�/
˜�8�º�o2´�(7³/æ*( GARIS-II Fþ8��P

&à(Ô�o�ÂFû�PFéG��ö+�0è9‚>Ì H�#.%Ê�Ë&ÉGIF¸�£�±

7T#.�dF¸�ø�±7T#.�dF¸�¾�¿#.�±#.�dF¸�‚�±7T+¬F¸

JAEAF¸�‘�±#.H�E•�•���±�"F¸�Ã�•�¾�–F¸*Z���ù


œF¸,]�Ø�H#ÕF¸�J�£*>;ÇF¸�£�ŒFåG�FÛF¸#ã�p1l�Ã

M. HuangF¸5 1Â�ß�¹F¸�§�V�À�•F¸�x�­7ž�ÇF¸�Ã

#ã�ˆ�Ó

1A16> Ì 5 �G 0G =G OG \G 2G W
 –( òG \G ŠG gG xG 4G n(No, Z = 

102) Fþ'¨�MG2G8G•�ìG6G[GyG<GŠ ���>Ì H�JAEAF¸

,ˆ�Û�±F¸�¨�å�±F¸#.%Ê�Ë&ÉGIF¸�‚ ²�±F¸GlG2G•GR

�±F ÇERNH�E•�,.(�4�“F¸�x�­7ž�ÇF¸5 1Â�-�ÁF¸

�/#ã�ô�ÂF¸1Ï�1�L�•F¸ A.VasconF¸�J#ã�ô�8F¸�È8ë

&Å,ïF¸�Ì% 1M�M4{F¸�w�]4
�MF¸">�­�ù�…F¸6× �Â

�jF¸706ë &ñF¸�±�ä�M�/F¸�,.(�±3\F¸ M. SchŠdelF¸

J. V. KratzFŢ. Stora

1A17> Ì 2 xG 0G =G OG \G 2G W
 –( òG EG ŠG jG ŠG <G 4G n(Sg)Fþ4O


–Fû�¥FáFï �   � ˜ 
– (ò Mo FøW Fþ7Á0Ž4O
–>Ì

H�JAEAF¸�‚ ²�±7T+¬!›F¸�È�å�±7T#.F¸5 ���±7T

+¬!›F¸#.%Ê�Ë&ÉGIF¸,ˆ�Û�±7T#.�dF¸5 ���±#.�dF¸

70�±7T#.F¸,ˆ�Û�±#.F¸G8GGG{�±F¸GlG2G•GR�±F¸GSIH�

E•1Ï�1�L�•F¸�±�ä�M�/F¸���W %$F¸�í�£7•�´F¸�`

�Ã�w�|�ÊF¸5 1Â�-�ÁF¸�‹.(�f�"F¸�`.(*g�¹F¸�x

� ­7ž�ÇF¸ � , . ( �4 � “F¸ � /#ã�ô �ÂF¸ � í3 · 'v � ˆF¸ A.

VasconF¸�Ì% 1M�M4{FM̧. SchaedelF¸�,.(�±3\F¸�²

0b�•�BF¸�`�£ �fF¸#ã�p �rF¸�“�£�Â�jF¸*Z���ù


œFM̧. HuangF¸'Ÿ�Ç,��ëF¸5���
ƒ�±F¸�“�í���“F¸

(��N �LF¸�È8ë&Å,ïF¸�‚2!�ô�žF¸5 �Ê�;�¿F¸ H. V.

LerumFM̧. F. AttallahFŅ. S. GuptaFJ̧. P. OmtvedtF¸

J. V. KratzFV̧. Pershina

G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰18:00  G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰

A �
�� B �
��
G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰19:00  G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰
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'¨H��¥H�H��vH
H��¥H�5 H�>Ì
>Ì

>Ì

>Ì

&Ÿ�å6õ�€/FíFþ�Ú 

�Ù6×H�%®�Ì1��Ç 

2A01> Ì G wG WG •� I� >F þ@ Ð) z �� �F ûG �G �F ¸7 51 ¤� y� ¦� qF þ

�Y)Ê�xFû6õFéG��•7Á75�F�ö+�Fþ0Û�o>Ì(�¡���±

���Û4ŠF¸�¿�±!TF¸�U�­GUGsGkG•GkGxG?GmG9Gy(�4 )F¸

(�4 )GoGUG1GTGQG=GFGqG_G•H�E•�w�N���$F¸�U Ý �ŽF¸

�,.(2<��F¸�p#ã�M�…F¸7÷�£�G2�F¸�`0Y�J�D>Ì   

2A02> Ì � >� (/ ã# Õ� B� |G :G GF þ�  � )� /� š �� �F ûG �G �� •

+«#ú�Ø%�0i�‰�2Fþ�è0¦>Ì H	!Þ�qGUGdGxFÛG�Fþ�:

�U�ö�|G:GGFþ��7Ÿ�2G"�p�°FûH	>Ì((�4 )GXG2GG)E•

+»#ã5��ôF¸
Æ.(�¦�Õ  

2A03> Ì # ”� C� pF ûF ÚF áG �& Ÿ� å' ¨� M� N� Ê� Š$ Î7 Á� d# ä� ¶

FþG4GwG•Ha2xG4GwG•� �)�/)��B>Ì H�'Ã�<�±�X#.F¸5 

���± LLRLFU̧niv. of ViennaF¸�¾�±7T#.H�E•�•�•  

)dF¸�£�•�;
dF¸ Peter SteierF¸9×�«�Æ�µ 

2A04> Ì 7 Á8 §G 8G ŠG VG wG FG 8G >G wG cG 1G ŠG "# ÝF ÔF ï5  7 ¼� •

�p�:�U�öGIGEG4GnFþ�•�d$×�(�xFþ0{�9>Ì H�&Ÿ�±#.

�dF¸&Ÿ�±#”�C%ÊH�E•�,F»�Œ*>7·F¸9×!)FôFÞ�ÊF¸�£

�•
ž�j  

2A05> Ì & Ÿ� å' ¨� M� N� Ê� Š$ Î7 Á� dF þ k$ �� ÈF û� µG �G �G �
93Zr Fþ�(�Ò>Ì H�JAEAH�E•�å#ã�³�,�ÊF¸�Ÿ�•  /ñ  

 

 

#”�C�:�U+� /&Ÿ�å6õ�€ 

�Ù6×H��£ Ý�/��  

2A06>Ì ���]�pFþGIGEG4Gn134F1̧37FøGvG4(ò129Fþ�ò

� ·> Ì H � 'Ã �< �± �X#. "@2AF¸ 'Ã�< �± �ö%�GIF¸ �¾�±

MALT F¸�¾�±#Õ%ÊF¸�¾3°�d�±7T3°F¸�¾�±7T�‚8•

�æH�E•�Ž�Œ�h�ÓF¸���£�f�±F¸�,.(�¿�jF¸'²
¶�ôF¸

9×�«�»F¸�Ç�p�4�“F¸�Ç�§�S�Q*>F¸�Ç�î�ˆ�…F¸�§

�V4(�µF¸�£�W ;ÇFM̧ahua SahaF¸9×#ã&½5�F¸:~�á

�¾#ÕFŞoulichan LamxayF¸�Ë �•6BF¸�ò�<�E�•F¸

��  �±�¿  

2A07> Ì & Ÿ� å� N$ Î� ¦� >� \� ìF û� ±� ¼� ‹4 �( •� Ê" g" @2 A

(SPM)0£F÷��7ŸFåG�FïSPMFþG8GŠGVGwGFG8G>GwGc 

GVGxGOG4Gn 

�Ù6×H��¡�N%?�– 

2B01> Ì G lG 2G =G {� <G "� <# ÝF çF ï# ”� C0 è� q� pG VG xG OG 4G nF þ

�(�Ò�S��#.�m�2Fû6õFéG��ö&O�è0¦>Ì H��>/%�œ%ÊF¸

�‘#”�CF¸#”�C&É�•%ÊF¸#Ø)r%ÊH�E•2e#ã�f�•F¸9×�£

����F¸#ã�p�W/ñF¸"â�<�‡�"F¸� 
Æ&½�žF¸�,5��U

4{  

2B02> Ì � µ+ �� öG IG wG mG QG =+ wF þ� È( ò� (7 ³� µ+ �G "� <# ÝF ç

FïGVGxGOG4Gn�è��GEGGGTGnFþ6ä$Î>Ì H��>/%�œ%ÊF¸�¡

�±7T�dH�E•#ã�p�W/ñF¸�¡�£2��j  

2B03> Ì � ÈG ^G dG wG ŠF øCuO 0•�yG"#ÝFÔFïGVGxGOG4Gn�G

�pGNG2GXGmGQG=GG>Ì H�7ü�±7T#.F¸�)�£�±�È(ò%ÊH�E•

�,.(*>��F¸ .�£�ú�´F¸�N  �G��F¸�<�¨5�7•��F¸�Ç

�£�;�µF¸3Æ#ã�Å�•F¸�±%®�$�‚  

 

 

 

 

 

 

 

 

 

G0G=GOG\G2GW 

�Ù6×H�5e�Œ4)�“ 

2B04> Ì G 0G =G OG \G 2G WF þ7 Á0 Ž4 O
 –F û� �F Ö� ¤( •� Ê� g� B> Ì

H�JAEAH�E•�í3·'v�ˆF¸8b4Š���¿F¸�û4S7ž�…F¸�Œ�§

2��•   

2B05 4ß(ò4Ä�)4Ä�)�ÊFøG]GŠGWFú5 �“G2G8G•Fþ6��/

Fþ(Ô)+$×�(8®>Ì H��¾�±7T#.F¸�È�±7T#.H�E•9×�«�Æ

�µF¸���…�³��*>F¸#ã�p7ž�Ç  

2B06> Ì G 4G wG •� ì� œ" @G "� µ� wF éG �G 2G 8G •� ®� /F þ� œ� BF ø

�(
œ"I�ö>Ì H�JAEA �ö&O�dF¸�¾�í�±�¨
–%ÊH�E•7÷

��  $ÏF¸�û4S7ž�…F¸�Œ�§2��•F¸�R�å 7gF¸�,.(�Ÿ

�r  

A �
��>Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >ÌB �
��  

G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 9:00 G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰>Ì >Ì G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 9:40 G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 

G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 10:40  G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 

G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 10:50  G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰>Ì
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134Cs/137Cs

 

2A08
140Ba

 

   

2A09

Cs

 

 

2A10 110mAg 137Cs

  

 

 

 

 

 

 

 

 

 

 

 

 

 

MUSE 

 

2A11 H2+CO H2+CO2

JAEA

 

    

 

2A12

 

2B07

N-BARD

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANNRI 

  

2B08 J-PARC/MLF/ANNRI 

JAEA  

2B09

JAEA  

2B10 J-PARC BL04 ANNRI TOF-MPGA

JAEA

  

  

 12:20   

 

 13:00   

)r�
 H�IB H�>Ì

 14:00   
 14:10   

"I�91n ‡>Ì H�IB H�>Ì

�Ù6×�� (��N���L��

2S01�� �±�I�Ø7g�Ê�•3ÿ�þ�‹0¿ J-PARC �_�>�E�•�:�U�ì�Û%Ê'2�� >&�\7•�ö%i�M�±>'�‚�–1l�" >Ì

 15:20   
A      B  

 15:30  >Ì
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7T#.F¸�\7•�ö%i�M�±F J̧AEAF¸9×G6G[%ÊH�E•'��É 

1�F¸�•#ã  �[F¸�§���ô�jF¸�‚�–1l�"F¸9è�•>Ì �°F¸��

�§�B*ÕF¸�U�ï�ã�$F¸�U�†�´�MF¸(��N  �L  

2A13> Ì @ ÛSR �2FøGoGGG^G4G0GŠ�(
œ�2FûG�G��ã�œ�N

�Ê�oG9GyGjG•4ß5r�U�>6��/Fþ�N�Ê�o46�·Fþ3ã2§

H��±� �±F¸9×G6G[%ÊF¸�\7•�ö%i�M�±F¸�¾GzGxGCGŠ

GOGIG•GMGŠF¸�¾4e�±H�4Ç�­7g�MF¸�¾#ã'v�ùF¸E•�‚

�–1l�"F¸�U�ï�ã�$F¸�p�•�Å�ùF¸�•�p  0ÉF¸�`�Œ�n

�¢F¸9×�« �GF¸9×�£ �”  

G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 16:30  G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 

IB  (1F) 

G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 18:00  G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 

IB  (1F)

G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 20:00  G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 
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#”�C�:�U+� /�ì�Û�(�Ò�2  

�Ù6×H��`�å2�#è  

3A01> Ì � ®� /G EG •G OG zG ŠG EG uG • �� �G "# ÝF ÔF ï� •� È� pF þ

�:�U�ö Sr 3¿3ÿ�(�ÒFþ�è0¦>Ì H�5 ���±7T+¬!›F¸5 

���±#.�dH�E•�û3¶,�&xF¸�V�¡�G�žF¸4Ç�­�ˆ'vF¸�“

�£�Â�j  

3A02> Ì � [% &� ³� �� 2G "# ÝF ÔF ï� È0 è� q� pF þ� :� U� öG GG V

G{G•GOG4GnFþ(F�Æ ����2B >Ì H��¿�(�±�ÛG‰G0G2GKGV

GŠGeF¸�¥'gG0G{G9GoGUG1G9Gy(�4 )F¸�¡�±7T��H�E•'ê

3oFÿG�FÛF¸�•.()�,<F¸)t�‰,�+³  

3A03> Ì � [% &� ³� �� 2G "# ÝF ÔF ï� È0 è� q� pF þ� :� U� öG GG V

G{G•GOG4GnFþ(F�Æ ����2B¡>Ì H��¥'gG0G{G9GoGUG1G9

Gy(�4 )F¸�¿�(�±�ÛG‰G0G2GKGVGŠGeF¸�¡�±7T��H�E•�•

.()�,<F¸'ê3oFÿG�FÛF¸)t�‰,�+³  

3A04>Ì  P�y�³���2FûG�G� CsFŞr Fþ4E�¥$×�³��Fþ�è

0¦>Ì H��¾�í�±5 %ÊH�E•�Ì�­ 6��F¸$Ñ�î1l��F¸�•�•

�ë�¿F¸�£�§�…7•  

 

 

#”�C�:�U+� /&Ÿ�å6õ�€ 

�Ù6×H��Ž�Œ�h�Ó 

3A05> Ì F ôF ßG �F ø8 ä+ Ó� §� ±� ¼� pF þ& Ÿ� å' ¨� M� N$ Î� ¦� >

Fþ�: �U�ö�>' �>Ì H� � \#”%ÊF¸G�FßFçG� 
 Ì#ÕFþ�
F¸

KEKH�E•�u�­���ÊF¸9×�Œ;Þ/°F¸#ã�p �TF¸,â5���

�µF¸�u�þ�‡#ä(Ö�ÊF¸�]�•�ô*O  

3A06> Ì � ¾� ¿7 Á� Š& Ÿ� å' ¨� M� N� Ê� Š$ Î7 Á� d� u� pG �F þ

�:�U�ö�>'�Fþ&ã/œ>Ì H�JAEAH�E•9V *O�ô 

3A07> Ì & Ÿ� å% 4
 ÆF þG GG <� ØF ûF ÚF áG �/ ²� ™� u� pF þ" I� ö

Fø�: �U�öGIGEG4Gn�(�x>Ì H�JAEAH�E•%¼�­�ã7•F¸

�,F»�Œ&ˆ�ÇF¸,å�å%$�…F¸�û3¶2��•F¸�`#ã�ò�$F¸

�‚5��Å�•  

3A08>Ì �1 î�Â�lG� P�Ñ�Â�:�U�ö Cs Fþ�Ã�ØFÛG���

�]G�Fþ�v��>Ì H�JAEAH�E•'‰
Æ).5��ÉF¸�ó.(;Þ5�

�ÊF¸0Y�§�Ø�8F¸�p0Y2��ùF¸4”(�
ž(ÖF¸�`��  �ßF¸

�Ç�Ì>Ì �J  

�º�æ ���  

�Ù6×H��g�(7g�Ê 

3B01>ÌEPMA FûG�G�U-Th-Pb (Ô CHIME �º�æ ���

Fþ9×(­ �Ø� ìFþFïG�Fþ /õ �G0£' ìGpGUGyFþ0Û�o>Ì

H��¡�±�º �H�E•�•.(�T
¾  

3B02> Ì � ‚' ¹� )F þ8 §� ¤6 ~0 {� 9G ‰� i1 �� Û$ ×* ƒ� 9G "# ÝF Ô

Fï6ë�K$× 14C �º�æ ����2A÷6·%?�W�¶�D�(�Š'¼G"

�[FøFçFöA÷>Ì H��¡�±�º �F¸<_1Â�±�‚
¾(`GIF¸�¨2!

9×F¸�p�¸�±�eH�E•�`#ã�62�F¸�•�•�Û�§F¸�ó  /ñ�ÂF¸

�å#ã�M+§ 

3B03>Ì �u�þ�Ü%T!c�ì"@!c(ò�º�æ ����2H	
Æ8�Fø�¥

8�Fû�Ü%TFéG�!c�ì"@Fþ�ì�Û)��BFø2s ;H	>Ì H�5 �±

LLRLF¸�í�±F¸�T�$F¸�¾�±�$"@9�H�E•��#ã�F�žF¸

424Š �ÅF¸�•�•  &ñF¸�Ç�î�ˆ�…F¸�Ò�§�ß7•  

 

 

 

 

 

�:�U�ì�(�Ò  

�Ù6×H�9×���¾�M 

3B04>ÌINAA FøICP-AES G"#ÝFÔFï�…#+�ì�Û$×0è�q

�pFþG^GXGFG4GnFþ��5�>Ì H�934”�±�Û�¾�¿H�E•9Ø�«

�±3dF¸$Ñ�­%$�žF¸�•*•�N
˜  

3B05>ÌINAA, ICP-AES FøICP-MS G"#ÝFÔFï�† ="@

2 A H �NIST-1646a, NIST-1400, IAEA-450 Fø

IAEA-395H�Fþ�¨
–(ò��5��(�Ò>Ì H�934”�±�Û�¾�¿F¸

Philippine Nuclear Research InstituteFÇenter for 

Analytical Techniques, Nuclear Research Institute, 

Dalat, VietnamH�E•Cao Dong VuFŞ. RaymondFŢ. 

Q. ThienFḨ. V. DoanhF¸$Ñ�­%$�žF¸�•*•�N
˜  

3B06> Ì � �� Þ# ÝG 0G yG m' éF þ� p� ö� Ê� :� U� ì� (� ÒA ÷� š3 Q

�2Føk0-IAEA �2Fþ�š3QA÷>Ì H�934”�±7T#.�dH�E•�U

�†*O7oF¸�±�†�H�¹  

3B07>Ì  Ž�‰.�FÚG�G�.�,¡Fþ�:�U�ì�(�Ò -2> Ì H �F Ú, ”� ± 

A �
��>Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >ÌB �
��  

G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 9:00 G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰>Ì >Ì G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 9:20 G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 

G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 10:20  G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 

G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 10:30  G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰
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3A09> Ì # ”� C� pF þ� :� U� öG IG EG 4G n� �7 ŸF ûF ÚF áG �G 9G xG 4

GnG‰G0G•GpGYG4GnG2G8G•Fþ�s8j>Ì H��¾�±RICF¸�™�±G`

GV#”F¸!Ã�±7T#Õ�èH�E•�`�É�G�ÃF¸��#ã�À�±F¸��.(

,q�ž  

 

 

 

 

#”�C�:�U+� /&Ÿ�å6õ�€ 

�Ù6×H��u�­���Ê  

3A10> Ì , ”� ž� pF ûF ÚF áG �� :� U� öG IG EG 4G n� lG �G VG xG OG 4

GnFþ&ã/œ�ò�·Fþ0Ž�Â>Ì H�7ü�±7T#.F¸7ü�±7T3°H�E•

 .�£�ú�´F¸�,.(*>��F¸;��¿#ã#^'�F¸�M���ë�¿F¸

�Ã#ã�Â7•F¸3Æ#ã�Å�•F¸�±%®�$�‚ 

3A11> Ì � …/ °8 ®F þ� :� U� öG IG EG 4G n� –� â" I� öF ø7 F� W" @

5��æ�†FøFçFöFþ4:#Ý�•+��ö>Ì H�JAEA &Ÿ�åF¸&É�$H�

E•�u*ç3d*>F¸�±�§�Æ�ÇF¸.(�N�ú�ŠF¸8ä�å�ô�Ž  

3A12> Ì � ž� /F ûF ÚF áG �� :� U� öG IG EG 4G nF þ� (� xF ø� Ú
 –

(òFøFþ6õ�€>Ì H��¡�±7T#Õ�è3°H�E•"ä 8[F¸5 �æ �”F¸

�¡�†�-�žF¸'‰�p��5�  

3A13> Ì 5 �, ïG �F þ� :� U� öG IG EG 4G nF þ& ã/ œF ûF ôF ÔF ö> Ì

H�&Ÿ�å3°)rGIF¸�Û*f7T�±#.H�E•�`�Ø���…F¸<;.(1�

�MF¸�N �wF¸�§�Ç�ã/œF¸�±5� �[  

3A14> Ì , ¡� •� Ü" @F þ4 Š� )� 9F ûF ÚF áG �� :� U� öCsFÚG�G�

K Fþ ð�Ø�(�xFþ4*FÔFûFôFÔFö>Ì H��:��%ÊH�E•#ã�V

�(�ÊF¸
Æ#ã `�µ  

 

 

�:�U+�0£ �  

�Ù6×H��“�£�Â�j  

3A15> Ì 
 ²�  " áG "# ÝF ÔF ïG CG nG AG 2G •G EG UG •G G�  � ÝF þ/ õ

�G H	Ag110m FþGCGnGAG2G•GEGUG•GG� �Ý/õ�GH	>Ì

H�5 ���±�Û LLRLH�E•�~�å7ù
¾ 

3A16> Ì ( F$ �� ìG CG nG bG ŠG =� 2F þ6 ä$ Î> Ì H �� ¡� ±7 T� �F ¸� ±

7'��$ª�±F¸�¡�w�±��F¸�¡%±���±H�E•)t�‰,�+³F¸��

�N �RF¸%¼�N�G�–F¸%¼�/�™�ÇF¸�£�•1��MF¸�`�å2�

#è 

3A17>Ì134Cs �:�U+�Fþ ���G�FþGCGnGbGŠG=�2Fþ4:#Ý>Ì

H��¡�±7T��F¸�±7'��$ª�±F¸�¡�w�±��F¸�¡%±���±H�  

7T#.�ÛF¸�¾�í�±�¨
–%ÊF¸�¿�±�N�Ê!TH�E•�‚#ã�K

�ÊF¸�,.(�Ÿ�rF¸�ß�§  ,�F¸8ä���¬�Ç  

3B08> Ì � •3 ÿ� þ� ‹0 ¿F ÷# Õ� BF åG �G �G 6G 0G {G LG y( •� „� (

�x ���Fû�s8jFéG�0[�IFûFôFÔFö>Ì H�.(#ã�–/¨�±F¸

�¿�±!TH�E•�“�£8r*>F¸��  7•�MF¸6õ�• �‡  

 

 

 

#”�C�:�U+� /�:�U+�0£ �  

�Ù6×H��Ì�­�f#Õ  

3B09>Ì �­�^�È�p 90Sr  ð�ØFû�s8jG"�lG�Fé#”�C�I�Ê

FûFôFÔFö>Ì H��¥�•�N!ÞF¸TPTH�E•�¾ 4
F¸�¸  
œ�ÛF¸

�,F»�Œ*”�MF¸�¸�§�H��F¸�Ý2�  �ß  

3B10>Ì �¾�•
Ì��#.�‹0¿�Ø3¶Fþ#ÿ�u�p 129I  ð�Ø ���

G�FþICP-MS�2Fþ4:#Ý>Ì H�JAEAH�E•�Ì�¸*>�FF¸�“

�£/ñ�“F¸.(#ã�$�•  

3B11>ÌPu G"�µG����¤5��¨
–(ò3ò���(7³�2>Ì H� JAEA 

�(�Ò�ì�Û%Ê'2G>GyGŠGeH�E•���•GtGMG9F¸�ó#ã�ú�M

4{F¸6ë�ö�G�Â 

3B12>ÌTIMS GcG1GwGoG•GV�VF÷ P0ŽFçFïGeGyGVGYG4Gn(•

�ÊFþ@Ð)z ���>Ì H�JAEA �(�Ò�ì�Û%Ê'2G>GyGŠGeH�

E•�ó#ã�ú�M4{F¸5e�Œ�±3\F¸5  Ý�ô�ËF¸���•GtGMG9F¸

�ä�•�e�ÕF¸6ë�ö�G�Â  

3B13> Ì % Ê' 2� ™4 (
 ÆF ûF ÚF áG �� ¹ / ®' ¼� oG wG WG • ð� Ø> Ì

H�JAEA �¾ ðH�E•�‚#ã���ÛF¸�å#ã�¾�•F¸0b�C�™�M

4{F¸�Ò�Þ7ù�$F¸�Ì�î7ù�¿F¸5e�Œ �MF¸5��§�¾�/  

 

 

�ñ��G‰�…#+�ì�ÛF¸FíFþ�Ú 

�Ù6×H�'ê3oFÿG�FÛ 

3B14> Ì G 2G •G W� RF ûF ÚF áG �Be-10Fþ�Ý�Ø�(�xFþ�!�í�•

8��W>Ì H��¥�±�e#.F¸�¥�±7T)r�œ�öF¸�/�±/ÕG�Fß��

$ªF¸�¾�±�$"@9�H�E•�£�g�J7ùF¸�­�V�Þ&xF¸#ã�j�$

�eF¸�Ç�î�ˆ�…F¸�Ì�­�f#Õ  

3B15> Ì � ³! ›5 ”" @G "� <# ÝF çF ïG _G yG G
 œ� š2 s. ¯
 œ� 2F þ

)z5� ���G�Fþ4:#Ý>Ì H�JAEAH�E•.(#ã�$�•  

3B16> Ì � :� U) z* •� öG "� âF ô) †� L� ·" @G =G lG nG EF û6 õF é

G�%Ê'2>Ì H�7ü�±�•/¡4ŠF¸7ü�±7T#.H�E•�� Ý�‡*OF¸

�±%®�$�‚  

G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 12:10  G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 

@Ð�:�U�/G‰#”�C�:�U+��(&É�
H�IB011 H�>Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì >Ì �:�U�ì�(�Ò�(&É�
H�B �
�� H�>Ì

G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 13:10  G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 

G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 14:50  G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 

G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 15:00  G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰>Ì

- 19 -



E•)t�‰,�+³F¸���N  �RF¸%¼�N�G�–F¸%¼�/�™�ÇF¸�£

�•1��MF¸�`�å2�#è  

 

 

G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 16:00  G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 
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G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 16:20  G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰G‰ 
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P01 104 Rf Zr Hf

  

P02 104 Rf Zr Hf RI

    

P03 120 GeV 400 MeV Y

JAEA

Purdue   

  D. Boehnlein R. 

Coleman G. Lauten A. Leveling N. Mokhov E. RambergA. Soha K. Vaziri  

 M. W. Caffee   

P04 BiCl3

 

P05 GARIS 113

 

P06 natHf(! , x)

 

P07 natMo(d, x) Tc  

 

P08 Off-line Zr Hf

 

P09 Sg Mo W JAEA

  

P10 U-235m

  

P11 JAEA

 

P12

 

P13 (Rf) TTA Zr  Hf

JAEA /
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P53>ÌBe(pFņ)�o�ÂFûG�G�9×3ÿ�p�ö�ÊFûG�G���$ª#Ý90Y Fþ�œ�B%Ê'2H��¨�å�±7TF¸JAEA 
›'ƒ%ÊF¸�N�Ê�Š�ö%�4�

� GIG•GMGŠH�E•�J#ã�ô�8F¸�/#ã�ô�ÂF¸�,.(�4�“F¸�x�­7ž�ÇF¸�Ì�­�H�žF¸706ë  &ñ 

P54> Ì � >� �. �� �� <# ÝF û� ¥F áF ïG 0G GG MG OG •-211Fþ P�y�³��FøFíFþ�³��GeG{GIGGFûFÚFáG��ì�Û�gFþ%Ê'2H�5 ���±7T

+¬!›F¸5 ���±#.�dF¸ JAEAF¸70�±7T#.F¸5 ���±��.��–�úH�E•1Â�•�Å�•F¸�S#ã,e�´F¸�§�V�Ù
äF¸0Y�p�M�•F¸9×

�«�B�ÇF¸;–�£�¾�™F¸�“�£�Â�j  

 

- 24 -


