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,QG�-U�$QDW�������������������

��WKRU�V� �IILOLDWLRQ�� �0%%6� 6WXGHQW�� �$VVLVWDQW�
3URIHVVRU�� 'HSDUWPHQW� RI� $QDWRP��� 15,� 0HGLFDO�
&ROOHJH��&KLQDNDNDQL���������$QGKUD�3UDGHVK��,QGLD�

&RUUHVSRQGLQJ� ��WKRU��0�YYD�9HGDY�DV��0%%6�
6WXGHQW�� 'HSDUWPHQW� RI� $QDWRP��� 15,� 0HGLFDO�
&ROOHJH��&KLQDNDNDQL���������$QGKUD�3UDGHVK��,QGLD�

(�PDLO��YHGDY�DVPXYYD�JPDLO�FRP

5HFHLYHG�RQ������������

�FFHSWHG�RQ������������

�EVWUDFW

$QRPDOLHV� RI� WKH� FHUYLFDO� YHUWHEUDH� DIIHFW� WKHLU� IXQFWLRQ��)XVLRQ�RI�YHUWHEUDH� LV�RQH� VXFK�
DQRPDO��LQ�ZKLFK�WKH�WZR�YHUWHEUDH�DSSHDU�VWUXFWXUDOO��DQG�IXQFWLRQDOO��DV�VLQJOH�RQH��7KLV�
VWXG���DLPHG� WR� ILQG� WKH�LQFLGHQFH�RI� WKH� IXVLRQ�RI� WKH�FHUYLFDO�YHUWHEUDH��H[DPLQHG�����GU��
DGXOW� FHUYLFDO� YHUWHEUDH�RI� HLWKHU�VH[� LQ� WKH�'HSDUWPHQW� RI�$QDWRP���15,�0HGLFDO�&ROOHJH��
$QGKUD�3UDGHVK��,QGLD��7KH�FOLQLFDO�VLJQLILFDQFH�RI�WKLV�VWXG��KDV�EHHQ�WKXV�GLVFXVVHG�

.H��RUGV��&HUYLFDO�YHUWHEUDH��)XVLRQ�RI�YHUWHEUDH

,1752�8&7,21

,Q�WKH�+XPDQ�ERG��WKHUH�DUH���FHUYLFDO�YHUWHEUDH��The� �rst� (C1-Atlas),� Second� (C2-Axis)� and�

6HYHQWK� �&��9HUWHEUDH�3URPLQHQV��DUH�FRQVLGHUHG�

DV� $W�SLFDO� FHUYLFDO� YHUWHEUDH�� 7KH� WKLUG�� IRXUWK��

�fth� and� sixth� (C3� to� C6),� which� are� generally�

DOPRVW� LGHQWLFDO� ZLWK� HDFK� RWKHU�� DUH� WHUPHG� DV�

7�SLFDO�FHUYLFDO�YHUWHEUDH��

$[LV� YHUWHEUD� LV� GLIIHUHQW� IURP� RWKHU� FHUYLFDO�

YHUWHEUD� E�� WKH� SUHVHQFH� RI� RGRQWRLG� SURFHVV��

ZKLFK�SURMHFWV�FUDQLDOO��IURP�WKH�VXSHULRU�VXUIDFH�

RI�WKH�ERG���7KH�D[LV�DFWV�DV�DQ�D[OH�IRU�URWDWLRQ�RI�

DWODV�DQG�KHDG�DURXQG�WKH�GHQV�

7KH� IXVLRQ�RI� FHUYLFDO� YHUWHEUDH� LV� D� FRQJHQLWDO�

DQRPDO��LQ�ZKLFK�WZR�YHUWHEUDH�DSSHDU�VWUXFWXUDOO��

DQG� IXQFWLRQDOO�� DV� VLQJOH� RQH�� 9HUWHEUDO� IXVLRQ�

DQRPDOLHV� DUH� DVVRFLDWHG� ZLWK� DOWHUDWLRQ� RI��

3D[���DQG�3D[���JHQH�H[SUHVVLRQ�LQ�WKH�GHYHORSLQJ�

YHUWHEUDO�FROXPQ�

7KH�SUHVHQW�VWXG��LV�WR�VWXG��WKH�LQFLGHQFH�LQ�WKH�

IXVLRQ�RI�FHUYLFDO�YHUWHEUDH���LWV�FOLQLFDO�LPSRUWDQFH�

0�7(5,�/6��1��0(7�2�6

7KH� SUHVHQW� VWXG�� ZDV� FRQGXFWHG� LQ� ����� RQ�

����GU��DGXOW�FHUYLFDO�YHUWHEUDH�RI�HLWKHU�VH[�LQ�WKH�

'HSDUWPHQW� RI� $QDWRP��� 15,� 0HGLFDO� &ROOHJH��

$QGKUD�3UDGHVK�� ,QGLD�� 7KH� IXVHG�YHUWHEUDH�ZHUH�

IRXQG�DQG�FDUHIXOO��VWXGLHG�
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5(68/76

,Q�WKH�SUHVHQW�VWXG��WKH�LQFLGHQFH�RI�IXVLRQ�LQ�&��
ZLWK�&��LV�������RXW�RI�������

&OLQLFDO�LPSRUWDQFH��

7KH� IXVLRQ� RI�&�� ��&�� LV� FOLQLFDOO�� LPSRUWDQW�DV�
KHOSIXO� WR� UXOH� RXW� V�QGURPHV� OLNH� .OLSSHO�)HLO�
V�QGURPH�� &URX]RQ�V� V�QGURPH�� HWF� LQ� ZKLFK�
WKHUH� LV� DEQRUPDOLW�� LQ� WKH�QHFN�PRYHPHQWV�ZLWK�
VKRUWHQLQJ�RI�VSLQH�LQ�WKH�FHUYLFDO�UHJLRQ�

&RQJHQLWDO� )XVHG� 9HUWHEUDH� LV� WKH� SULPDU��
PDOIRUPDWLRQ� VHHQ� LQ� FKRUGD�GRUVDOLV��$ZDUHQHVV�
RI� WKHVH� W�SHV� RI� DQRPDOLHV� LQ� FHUYLFDO� YHUWHEUDH�
LV� RI� JUHDW� LPSRUWDQFH� WR� DQDWRPLVWV�� VXUJHRQV��
QHXURORJLVWV�� RUWKRGRQWLVWV�� $OVR� DQHVWKHWLVWV��
VKRXOG� EH� DZDUH� RI� WKLV� W�SH� RI� DQRPDO�� ZKLOH�
SHUIRUPLQJ� HQGRWUDFKHDO� LQWXEDWLRQ�� ZKHUH�
H[WHQVLRQ� RI� WKH� QHFN� LV� QHHGHG�� 7KH� V�PSWRPV�
RI� FHUYLFDO� YHUWHEUDH� IXVLRQ� FDQ� PLPLF� RWKHU�
FRQGLWLRQV�� OHDGLQJ� WR� SRWHQWLDO� PLVGLDJQRVLV� RU�
GHOD�HG�GLDJQRVLV��

)LJ�����6KRZLQJ�WKH�SRVWHULRU�DVSHFW�RI�D[LV�IXVLQJ�ZLWK��UG�
FHUYLFDO�YHUWHEUD

)LJ�����6KRZLQJ�WKH�SRVWHULRU�DVSHFW�RI�D[LV�IXVLQJ�ZLWK��
�UG�FHUYLFDO�YHUWHEUD�ZLWK�FRQWLQXRXV�YHUWHEUDO�FDQDO�IRU��

ERWK�YHUWHEUD

)LJ�����VKRZLQJ�WKH�ODWHUDO�DVSHFW�RI�D[LV�IXVLQJ�ZLWK��UG�
FHUYLFDO�YHUWHEUD

)LJ�����6KRZLQJ�WKH�SRVWHULRU�DVSHFW�RI�D[LV�IXVLQJ��
ZLWK��UG�FHUYLFDO�YHUWHEUD�LQ�ZKLFK�VSLQRXV�SURFHVV�LV�QRW��

IXVHG�FRPSOHWHO�
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5()(5(1&(6

��� %RKOPDQ�++��$FXWH� IUDFWXUHV� DQG� GLVORFDWLRQV� RI�
WKH� FHUYLFDO� VSLQH�� -� %RQH� DQG� -RLQW� 6XUJHU�� ������
���$���������������

��� %U�FH� 7+�� 2VWHRORJ�� WKH� VNHOHWRQ� �� 9HUWHEUDO�
FDOXPQ�� ,Q�� 6FKDIIHU� ($�� 6�PLQJWRQ� -�� %U�FH� 7+��
(GLWRUV��4XDLQV�HOHPHQWV�RI�DQDWRP�����WKHGLWLRQ��
/RQGRQ��/RQJPDQV�*UHHQ�DQG�&R�������������

��� :LOOLDP�0��1HZHOO�5/0��&ROOLQ�3��7KH�EDFN��FHUYLFDO�

YHUWHEUDH��,Q��6WDQGULQJ�6��(OOLV�+��+DHO��-&��-RKVRQ�
'�� :LOOLDPV� $�� *UD��V� $QDWRP��� ��WK� HGLWLRQ��
(GLQEXUJ��/RQGRQ��(OVHYLHU�&KXUFKLOO�/LYLQJVWRQH��
���������������/DQGHOOV�&'

��� *UDQW� -&%�� &HUYLFDO� YHUWHEUDH�� ,Q�� $Q� DWODV� RI�
DQDWRP��E��UHJLRQV�� �QG�HGLWLRQ��%DOWLPRUH��86$��
7KH�:LOOLDPV�DQG�:LONLQV�&RPSDQ�����������������

��� 6LYDNDPDVXQGDUL�� 9��� .UDXV�� 3��� 6XQ�� :��� +X��
;��� /LP�� 6�� /��� 3UDEKDNDU�� 6��� HW� DO�� �������� $�
GHYHORSPHQWDO�WUDQVFULSWRPLF�DQDO�VLV�RI�3D[��DQG�
3D[��LQ�HPEU�RQLF�LQWHUYHUWHEUDO�GLVF�GHYHORSPHQW��
%LRO��2SHQ�����������������GRL���������ELR�������


