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WĂŐĞ�ϭ 

A Message from the Chair 
,W�KDV�EHHQ�D�EXV\�\HDU��7KDQNV�WR�HYHU\RQH�
ZKR� SDUWLFLSDWHG� LQ� WKLV� VXPPHU¶V�$16� DQ�
QXDO�PHHWLQJ�LQ�0LQQHDSROLV��0$��DQG�PDQ\�
RWKHU� QDWLRQDO� DQG� LQWHUQDWLRQDO� PHHWLQJV��
ZRUNVKRSV� DQG� FRQIHUHQFHV� WKDW� SURPRWHG�
DQG�DGYDQFHG�WKH�556'�PLVVLRQ�� 

5RERWLFV�LV�PRUH�UHOHYDQW�WKDQ�HYHU��7KH�LQ�
WHUHVW� LQ� URERWLFV� IRU�QXFOHDU�GHFRPPLVVLRQ�
LQJ� FRQWLQXHV� WR� H[SDQG� DFURVV� WKH� JOREH��
&RXQWULHV�VXFK�DV�WKH�8QLWHG�.LQJGRP��*HU�
PDQ\��6RXWK�.RUHD��-DSDQ��8NUDLQH��DUH�FRQ�
GXFWLQJ� UHVHDUFK� DQG� GHYHORSPHQW�� DV� ZHOO�
DV��GHSOR\LQJ� URERWLF�DQG�UHPRWH�V\VWHPV� LQ�
WKHLU� RZQ� XQLTXH� FKDOOHQJLQJ� HQYLURQPHQWV�
ZLWK� WKH� LQWHQWLRQV� RI� UHGXFLQJ� ULVN� WR� KX�
PDQV� DQG� WKH� HQYLURQPHQW�� ,Q� WKH�86�PDQ\�
XQLYHUVLWLHV� DQG� QDWLRQDO� ODEV� FRQWLQXH� WKHLU�
5	'�HIIRUWV�DQG�GHSOR\PHQW�RI�URERWLFV�V\V�
WHPV� DFURVV� WKH� 86� QXFOHDU� ZHDSRQV� FRP�
SOH[��� 

,QWHUHVW� LQ� URERWLF� WHFKQRORJLHV� KDV� DOVR� LQ�
FUHDVHG� DPRQJ� FRPPHUFLDO� QXFOHDU� SRZHU�
XWLOLW\� FRPSDQLHV� DFURVV� WKH�ZRUOG�� � 'XH� WR�
WKLV� LQFUHDVHG� LQWHUHVW�� RSSRUWXQLWLHV� IRU� RXU�
PHPEHUVKLS� WR� JHW� WRJHWKHU� DQG� H[FKDQJHV�
LGHDV�KDV�DOVR�LQFUHDVHG��(DUOLHU�WKLV�\HDU��WKH�
1XFOHDU� (QHUJ\� $JHQF\� �1($�� KRVWHG� D�
:RUNVKRS�RQ�WKH�$SSOLFDWLRQ�RI�5HPRWH�DQG�
5RERWLF�V\VWHPV�LQ�1XFOHDU�%DFN�(QG�$FWLY�
LWLHV�–�:D\�)RUZDUG�LQ�6\VWHP�,PSOHPHQWD�
WLRQ��7KLV� LQWHUQDWLRQDO�ZRUNVKRS�ZDV� � FRQ�
GXFWHG� DW� )UDQFH¶V� 0DUFRXOH� VLWH� DQG� WRRN�
SODFH�RQ���-���-DQXDU\�������,�KDG�WKH�KRQRU�
RI� SDUWLFLSDWLQJ� DQG� UHSUHVHQWLQJ� URERWLFV�
LQLWLDWLYHV�EHLQJ�FRQGXFHG�LQ�WKH�86�DQG�RWK�
HU� FRXQWULHV�� $OVR� HDUOLHU� WKLV� \HDU� DW� WKH�
:DVWH�0DQDJHPHQW� 6\PSRVLD� ����� D� JRRG�
QXPEHU� RI� VHVVLRQV� �RUDO� DQG� SRVWHUV��� DV�
ZHOO�DV�SDQHOV��ZHUH�GHGLFDWHG�WR�URERWLFV�IRU�
'	'�� KLJK� OHYHO� ZDVWH� WDQNV� LQVSHFWLRQV��
DQG� UHPRWH� LQVSHFWLRQ� RI� FRQWDPLQDWHG� VXU�
IDFHV�� ,QWHUQDWLRQDO� FRRSHUDWLRQ� VWLOO�PRYLQJ�
VWURQJ�ZLWK�FRXQWULHV�VXFK�DV�8.�DQG�6RXWK�
.RUHD��5HFHQWO\�RXU�IRUPHU�FKDLU��'U��0LWFK�
3U\RU��SDUWLFLSDWHG�LQ�WKLV�SDVV�VXPPHU� 

 

 

 

 

 

 

 

 

 

 

 

 

5RERW�:HHN�LQ�WKH�8.��VHH�DUWLFOH�EHORZ���,Q�
DGGLWLRQ�� LQ� )UDQFH�� WKH� 1XFOHDU� (QHUJ\�
$JHQF\��1($��LV�EXV\�RUJDQL]LQJ�QH[W�VXP�
PHU¶V�5RERWLF�ZRUNVKRS��556'�ZLOO� EH� LQ�
YROYHG� LQ� WKH� RUJDQL]DWLRQ� RI� WKH� HYHQW� DQG�
SDUWLFLSDWLQJ�SUHVHQWLQJ�DV�ZHOO�� 

7KH�LQFUHDVHG�LQWHUHVW�DQG�UHVXOWLQJ�DFWLYLWLHV�
DUH�D�QHW�SRVLWLYH�IRU�WKH�EURDGHU�URERWLFV�DQG�
UHPRWH� V\VWHPV� FRPPXQLW\�� 7KH� ([HFXWLYH�
&RPPLWWHH� �(&�� KDV� FRPPLWWHG� WR� UDLVLQJ�
DZDUHQHVV� RI� WKHVH� DQG� RWKHU� RSSRUWXQLWLHV�
IRU�RXU�PHPEHUV��DV�ZHOO�DV�XVLQJ�WKHVH�FRO�
ODERUDWLYH� RSSRUWXQLWLHV� WR� EULQJ� EURDGHU�
DZDUHQHVV�WR�RXU�RZQ�DFWLYLWLHV��OLNH�RXU�WRS�
LFDO�PHHWLQJV� 

)LQDOO\��$16�556'�FRQWLQXHV�WR�FROODERUDWH�
ZLWK�,(((�WR�FRQGXFW�DQ�LQWHUQDWLRQDO�URERW�
LF�WRSLFDO�SURMHFWHG�IRU�������:H�KRSH�WR�VHH�
\RX�WKHUH� 

5HJDUGV� 

/HRQHO�(��/DJRV 

&KDLU��556' 

/Ŷ�ƚŚŝƐ�/ƐƐƵĞ 

WĂƐƚ��ǀĞŶƚƐ�W͘Ϯ 
hƉĐŽŵŝŶŐ��ǀĞŶƚƐ�W͘ϯ 

EŽŵŝŶĂƟŽŶƐ�ĂŶĚ��ůĞĐƟŽŶƐ�W͘ϰ 



PAST EVENTS 

WĂŐĞ�Ϯ 

2019 WM Symposia - Robotics & 
Remote Systems Programs 

OECD-NEA Robotics Workshop� 

$V� PHQWLRQHG� LQ� ³$� 0HVVDJH� IURP� WKH� &KDLU´� VHFWLRQ��
)UDQFH¶V�1XFOHDU�(QHUJ\�$JHQF\��1($��LV�DFWLYHO\�RUJDQL]�
LQJ� DQ� LQWHUQDWLRQDO� ZRUNVKRS� HQWLWOHG� ³$SSOLFDWLRQ� RI� 5H�
PRWH� DQG�5RERWLF� 6\VWHPV� LQ� WKH�1XFOHDU� %DFN-(QG�´�7KH�
ZRUNVKRS� LV� EHLQJ� SURJUDPPHG� IRU� VXPPHU� ����� LQ� 3DULV��
)UDQFH��'XULQJ�WKH�ODVW�IHZ�PRQWKV��1($�KDV�UHDFKHG�RXW�WR�
D�JURXS�RI�LQWHUQDWLRQDO�H[SHUWV�LQ�WKH�DUHDV�RI� URERWLFV�DQG�
GHFRPPLVVLRQLQJ���WR�GHYHORS�WKH�WHFKQLFDO�SURJUDP��$�IHZ�
556'� PHPEHUV� DUH� LQYROYHG� LQ� WKLV� LQLWLDWLYH�� DV� ZHOO� DV��
RWKHU� UHFRJQL]HG� LQWHUQDWLRQDO� H[SHUWV� VXFK� DV� 'U�� 5XVWDP�
6WRONLQ� DW� WKH�8QLYHUVLW\� RI�%LUPLQJKDP¶V�1DWLRQDO�&HQWUH�
IRU�1XFOHDU�5RERWLFV��1&15����1RPLQDWLRQV�RI�SDUWLFLSDQWV�
DUH� EHLQJ� FRQGXFWHG� DQG� D�PHHWLQJ� RI� 3URJUDP�&RPPLWWHH�
DQG�/HFWRUV�KDV�EHHQ�VFKHGXOHG�IRU�'HFHPEHU�������LQ�3DULV��� 

5RERWLFV� DQG� UHPRWH� V\VWHPV� �5	56�� ZDV� RQFH� DJDLQ� SURPL�
QHQWO\�UHSUHVHQWHG�DW�WKH�:DVWH�0DQDJHPHQW�6\PSRVLD��0DUFK�
������3KRHQL[�$=���7KH�V\PSRVLD�ZDV�IHDWXUHG�ZLWK�D�VHULHV�RI�
WHFKQLFDO� DQG� SDQHO� VHVVLRQV� ³1XFOHDU� 	� ,QGXVWULDO� 5RERWLFV��
5HPRWH�6\VWHPV�	�(PHUJLQJ�7HFKQRORJLHV�´�7KH\�ZHUH�RUJD�
QL]HG�DQG�SDUWLFLSDWHG�MRLQWO\�E\�'2(-(0�DQG�556'��WKH\�SUR�
YLGH�D�YHQXH�WR�VKDUH�WKH�SDVW��SUHVHQW��DQG�IXWXUH�GLUHFWLRQV�RI�
5	56� LQ� WKH� QXFOHDU� VHFWRU�� ,Q� DGGLWLRQ�� 5	56� WHFKQRORJLHV�
ZHUH�SUHVHQWDWLRQV�LQ�VHVVLRQV�UHODWHG�WR�'	'�RI�QXFOHDU�IDFLOL�
WLHV�DQG�-DSDQ�)XNXVKLPD�'DLLFK��$OVR�QRWHG�LQ�WKH�V\PSRVLD�DV�
D� VWULQJ�SDUWLFLSDWLRQ�E\� WKH�XQLYHUVLWLHV�DW� WKH� LQGXVWU\�H[KLEL�
WLRQ��ZKHUHDV�URERWLFV�WHFKQRORJLHV�ZHUH�KLJKOLJKWHG� 

UK’s Nuclear Research Hub featured at UK’s Robot Week 
(YHU\�VXPPHU�EULQJV�5RERW�:HHN�WR�WKH�8.��ZKLFK�ZDV�KRVW�
HG�WKLV�\HDU�E\�,PSHULDO�&ROOHJH�RI�/RQGRQ��$W�WKH�FRQIHUHQFH��
WKH�GLUHFWRUV�RI� WKH�HDFK�RI� WKH�5RERWLFV�+XEV�FRPSOHWLQJ� UH�
VHDUFK�LQ�KD]DUGRXV�HQYLURQPHQWV�LQFOXGLQJ�VSDFH��)$,5���HQ�
HUJ\� �25&$��� DQG�QXFOHDU��7KHVH�SURJUDPV�ZHUH� ODXQFKHG� LQ�
1RYHPEHU�������DV�SDUW�RI�WKH�8.¶V��-\HDU����0�5	'�IXQG�
LQJ�HIIRUW�WR�GHSOR\�PRUH�µURERWLFV�DQG�$,�LQ�H[WUHPH�HQYLURQ�
PHQWV��7ZR�KXEV�ZHUH�FUHDWHG�IRU�WKH�QXFOHDU�GRPDLQ��LQFOXG�
LQJ�WKH�1DWLRQDO�&HQWUH�IRU�1XFOHDU�5RERWLFV��1&15��GLUHFWHG�
E\� 5XVWDP� 6WRONLQ� DW� WKH� 8QLYHUVLW\� RI� %LUPLQJKDP� DQG� WKH�
5RERWLFV�DQG�$,�LQ�1XFOHDU�5HVHDUFK�+XE��5$,1��OHG�E\�%DUU\�
/HQQR[�DW� WKH�8QLYHUVLW\�RI�0DQFKHVWHU��)XQGLQJ� WKURXJK� WKH�

WZR�KXEV�LQFOXGHV�RYHU����XQLYHUVLWLHV�DQG�QDWLRQDO�ODEV�DFURVV�
WKH�8.��%RWK�JURXSV�KDYH�UDPSHG�XS�TXLFNO\�ZLWK�D�YDULHW\�RI�
KDUGZDUH�SUHVHQWHG�LQ�WKH�H[KLELWLRQ�KDOO��EXW�ERWK�HPSKDVL]HG�
WKH� VFRSH� RI� WKH� SUREOHP�� DQG� WKH� QHHG� IRU� UHVRXUFHV�
�SDUWLFXODUO\� QHZ�SHUVRQQHO��SURGXFHG� LQ� WKH� LQLWLDO� WKUHH-\HDU�
HIIRUW� WR� EH� VXSSRUWHG� ORQJ� HQRXJK� IRU� V\VWHPV� WR� ILQG� XVH� LQ�
WKH�8.¶V�FKDOOHQJLQJ�HQYLURQPHQWV� 



OTHER EVENTS 

WĂŐĞ�ϯ 

RRSD Executive Committee Meeting in Minneapolis  
7KH�$16�VXPPHU�PHHWLQJ�LQ�0LQQHDSROLV�ZDV�D�JUHDW�SODFH�WR�
FRQQHFW�ZLWK�RXU�FROOHDJXHV�DQG�FDWFK�XS�LQ�WKH�H[FLWLQJ�ZRUN�
WKDW�LV�EHLQJ�FRQGXFWHG�E\�RXU�([HFXWLYH�&RPPLWWHH�PHPEHUV���
7KH�PHHWLQJ�ZDV�SUHVLGHG�E\�RXU�FKDLU��'U��/HR�/DJRV��WR�JR�
RYHU�EXVLQHVV�VWDWXV��VKDUH�$16�GLUHFWLRQV��DQG�GLVFXVV�XSGDWH�
EXVLQHVV�DFWLRQ�LWHPV���0XFK�GLVFXVVLRQ�ZDV�GHYRWHG�RQ�IXWXUH�
SODQQLQJ� IRU� WKH� GHOD\HG�$16�,(((� MRLQW� FRQIHUHQFH� RQ�5R�
ERWLFV� IRU� +D]DUGRXV� HQYLURQPHQWV�� DQG� UHLQVWDWLQJ� WKH� QH[W�
556'� HPEHGGHG� WRSLFDO�PHHWLQJ�� 556'� KDV� DJUHHG� WR� KROG�

ELPRQWKO\�RQOLQH�(&�PHHWLQJV�DQG�FRQWLQXH�WR�SURYLGH�XSGDWHV�
RQ� WKH� SURJUHVV� RI� EXVLQHVV� LVVXHV�� 2WKHU� EXVLQHVV� LQFOXGHG�
SDUWLFLSDWLRQ� LQ� WKH� µ1HZ� DQG� (PHUJLQJ� 7HFKQRORJLHV� IRU�
'	'¶�VHVVLRQ�DW�WKH�$16�:LQWHU�PHHWLQJ��DV�ZHOO�DV�IRUPLQJ�
5	56� WUDFNV� LQ� WKH� ����� :DVWH� 0DQDJHPHQW� 6\PSRVLD�
�:06��� $Q� DFWLRQ� LWHP� ZDV� DOVR� WDNHQ� WR� SXUVXH� LQWHUQDO�
ZRUNVKRSV� DPRQJ� WKH� SDUWLFLSDWLQJ� 556'� (&� PHPEHUV¶� RU�
JDQL]DWLRQV�� 

UPCOMING EVENTS 

ANS Winter Meeting Session: New and Emerging Technologies for D&D 
7KLV� \HDU� DW� WKH� $16�:LQWHU� $QQXDO� 0HHWLQJ� VFKHGXOHG� IRU�
1RYHPEHU���-���������� WKH�556'�ZLOO�FROODERUDWH�ZLWK�$16�
'HFRPPLVVLRQLQJ� DQG� (QYLURQPHQWDO� 6FLHQFH� 'LYLVLRQ�
�'(6'���DQG�SDUWLFLSDWH�LQ�D�VSHFLDO�SDQHO�HQWLWOHG�³$GYDQFHG�
DQG�,QQRYDWLYH�7HFKQRORJLHV�IRU�'HFRPPLVVLRQLQJ�RI�1XFOHDU�
)DFLOLWLHV� DQG� (QYLURQPHQWDO� 5HPHGLDWLRQ� RI� 5DGLRORJLFDO�
&RQWDPLQDWLRQ�´� �7KLV� SDQHO� VHVVLRQ�ZLOO� IRFXV� RQ� LQQRYDWLYH�
WHFKQRORJLHV�IRU�HIILFLHQW��UREXVW��DQG�FRVW-HIIHFWLYH�GHFRPPLV�
VLRQLQJ� DV�ZHOO� DV� UHPHGLDWLRQ� DW� UDGLRORJLFDOO\� FRQWDPLQDWHG�

VLWHV��LQFOXGLQJ�XVH�RI�UHPRWH�DQG�URERWLF�WHFKQRORJLHV��UHPRWH�
PRELOH� PRQLWRULQJ� V\VWHPV�� QDQRWHFKQRORJ\� PDWHULDOV� LQ�
JURXQGZDWHU�UHPHGLDWLRQ��DGYDQFHG�PRGHOLQJ�DQG��-'�YLVXDOL�
]DWLRQ�IRU�FKDUDFWHUL]DWLRQ��DQG�³HQG-VWDWH´�ULVN�DQDO\VLV�LQ�VXS�
SRUW�RI�VLWH�FORVXUH�GHFLVLRQV�� 

,W� LV�H[SHFWHG�WKDW�WKH�SDQHOLVW�ZLOO�UHSUHVHQW�LQGXVWU\��JRYHUQ�
PHQW�� DFDGHPLD�� DQG� LQWHUQDWLRQDO� RUJDQL]DWLRQV� LQYROYHG� LQ�
GHFRPPLVVLRQLQJ�DQG�HQYLURQPHQWDO�UHPHGLDWLRQ��� 

KAERI’s Workshop on International Cooperation for Unmanned Emer-
gency Response Robotics for Nuclear Incidents  
7KH�URERWLFV�JURXS�RI�.RUHD�$WRPLF�(QHUJ\�5HVHDUFK�,QVWLWXWH�
�.$(5,��KDV�UHFHQWO\�HVWDEOLVKHG�D�QHZ�WHVW�IDFLOLW\�IRU�HPHU�
JHQF\�UHVSRQVH�URERWV��DQG�LQYLWHG�556'�DPRQJ�RWKHU�LQWHUQD�
WLRQDO�H[SHUWV�WR�D�ZRUNVKRS�RQ�³,QWHUQDWLRQDO�&RRSHUDWLRQ�IRU�
XQPDQQHG� HPHUJHQF\� UHVSRQVH� URERWLFV� IRU� 1XFOHDU� $FFL�
GHQWV´� LQ� FRQMXQFWLRQ� ZLWK� WKH� RSHQ-KRXVH� HYHQW�� )ROORZLQJ�
WKH� )XNXVKLPD� DFFLGHQW�� YDULRXV� XQPDQQHG� HPHUJHQF\� UH�
VSRQVH�URERWLF�V\VWHPV�KDYH�EHHQ�GHYHORSHG�LQ�PDQ\�FRXQWULHV�
IRU�QXFOHDU�DFFLGHQWV��7KH�REMHFWLYH�RI�WKH�ZRUNVKRS�LV�WR�IDFLO�
LWDWH� WKH� H[FKDQJH� EHWZHHQ� UHVHDUFKHUV� DQG� HQG-XVHUV� RI� XQ�
PDQQHG� HPHUJHQF\� UHVSRQVLYH� URERWLF� WHFKQRORJ\�� &RQVLGHU�
LQJ�WKH�IDFW�WKDW�WKH�5	'�FRVW�RI�XQPDQQHG�URERWLFV�V\VWHP�LV�
YHU\� KLJK�� LQWHUQDWLRQDO� FROODERUDWLRQ� FDQ� EH� D� FRVW� HIIHFWLYH�
DSSURDFK�WR�5	'��7KLV�ZRUNVKRS�ZLOO�HQWDLO�SUHVHQWDWLRQV�DQG�
GLVFXVVLRQV� DERXW� WKH� FKDOOHQJHV� RI� XQPDQQHG� HPHUJHQF\� UH�
VSRQVH�URERWLF�V\VWHPV�DV�ZHOO�DV�WKH�ZD\�RI�FRRSHUDWLRQ��7KH�

ZRUNVKRS�ZLOO�DOVR�RIIHU�RSSRUWXQLWLHV�IRU�UHVHDUFKHUV�DQG�HQG-
XVHUV� WR� SUHVHQW� UHVXOWV� UHODWHG� WR� HPHUJLQJ� WHFKQRORJLHV� DQG�
FDSDELOLWLHV� IRU� XVH� LQ� H[WUHPH� HQYLURQPHQWV�� GHSOR\PHQWV� RI�
URERWLF�DQG�UHPRWH�V\VWHPV� LQWR�KD]DUGRXV�HQYLURQPHQWV��DQG�
GHYHORSLQJ�VWDQGDUG�UHTXLUHPHQWV�IRU�VXFK�V\VWHPV� 
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:HOFRPH�WR�2XU�1HZ�([HFXWLYH�2IILFHUV� 
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��2FWREHU���������$�VODWH�RI�FDQGLGDWHV�PXVW�EH�LGHQWLILHG�E\�WKH�
'LYLVLRQ�1RPLQDWLRQ�&RPPLWWHH�IRU�WKH������EDOORW��� 
��1RYHPEHU��������'LYLVLRQ�1RPLQDWLQJ�&KDLU �PXVW�UHSRU W�HOHF�
WLRQ�VODWH�WR�$16�+4 
���'HFHPEHU���������$OO�ELRJUDSKLFDO�LQIRUPDWLRQ�DQG�FDQGLGDWH�
SKRWRV�PXVW�EH�UHFHLYHG�E\�$16�+4 

 

9DLEKDY�6LQKD� 
�2KLR�6WDWH�8QLYHUVLW\� 

-HDQ�5��3OXPPHU 
�6DYDQD�5LYHU 

1DWLRQDO�/DERUDWRU\� 

 6WHSKHQ�&DQILHOG  �(&�0HPEHU� 

 -LVXS�<RRQ�   �(&�0HPEHU� 

 6KLNKD�3UDVDG�  �(&�0HPEHU� 

7KDQN�\RX�IRU�\RXU�VHUYLFH� 

ZZ^��DŝƐƐŝŽŶ 

dŚĞ�DŝƐƐŝŽŶ�ŽĨ�ƚŚĞ�ZŽďŽƟĐƐ�
ĂŶĚ�ZĞŵŽƚĞ�^ǇƐƚĞŵƐ��ŝǀŝƐŝŽŶ�
ŝƐ�ƚŽ�ƉƌŽŵŽƚĞ�ƚŚĞ�
ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ĂƉƉůŝĐĂƟŽŶ�
ŽĨ�ƌŽďŽƟĐ�ĂŶĚ�ƌĞŵŽƚĞ�ƐǇƐƚĞŵƐ�
ĨŽƌ�ŚĂǌĂƌĚŽƵƐ�ĞŶǀŝƌŽŶŵĞŶƚƐ�
ĨŽƌ�ƚŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ƌĞĚƵĐŝŶŐ�
ŚĂǌĂƌĚŽƵƐ�ĞǆƉŽƐƵƌĞ�ƚŽ�
ŝŶĚŝǀŝĚƵĂůƐ͕�ƌĞĚƵĐŝŶŐ�
ĞŶǀŝƌŽŶŵĞŶƚĂů�ŚĂǌĂƌĚƐ�ĂŶĚ�
ƌĞĚƵĐŝŶŐ�ƚŚĞ�ĐŽƐƚ�ŽĨ�
ƉĞƌĨŽƌŵŝŶŐ�ǁŽƌŬ͘ 

KƵƚ-ŐŽŝŶŐ�DĞŵďĞƌƐ�ŽĨ�ƚŚĞ��ǆĞĐƵƟǀĞ��ŽŵŵŝƩĞĞ 


