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$� SUHYLRXVO\� SXEOLVKHG� SHULRG� DPELJXLW\� IRU� �����

(VWRQLD�RI�������RU��������KRXUV�KDV�EHHQ�UHH[DPLQHG��

:H�SUHIHU�D����������������KRXU�SHULRG�ZLWK�DPSOLWXGH�

������������PDJQLWXGHV��

7KH� WZR� DXWKRUV� RI� WKLV� SDSHU� PDGH� LQGHSHQGHQW� SKRWRPHWULF�

LQYHVWLJDWLRQV� RI� WKH� URWDWLRQDO� SURSHUWLHV� RI� �����(VWRQLD� LQ� WKH�

LQWHUYDO���������WR����������'RVH��������IRXQG�D�SHULRG�RI�������

KRXUV� DQG� 3LOFKHU� ������� IRXQG� D� SHULRG� WZLFH� DV� JUHDW�� �������

KRXUV��$IWHU�OHDUQLQJ�RI�RXU�UHVSHFWLYH�UHVXOWV��ZH�KDYH�PHUJHG�RXU�

GDWD� LQ� DQ� DWWHPSW� WR� UHVROYH� WKH� DPELJXLW\�� 2XU� HTXLSPHQW� DQG�

REVHUYDWLRQDO� SURFHGXUHV� KDYH� EHHQ� SUHYLRXVO\� GHVFULEHG� LQ� RXU�

SDSHUV�UHIHUHQFHG�DERYH��7R�UHGXFH�WKH�QXPEHU�RI�GDWD�SRLQWV�RQ�

WKH�OLJKWFXUYHV�DQG�PDNH�WKHP�HDVLHU�WR�UHDG��GDWD�SRLQWV�KDYH�EHHQ�

ELQQHG�LQ�VHWV�RI���ZLWK�PD[LPXP�WLPH�GLIIHUHQFH���PLQXWHV��(DUOLHU�

SXEOLVKHG�URWDWLRQ�SHULRGV�DUH�E\�%HKUHQG������ZHE��������KRXUV��

DQG�E\�3RODNLV���������������KRXUV��

6HVVLRQV� ����������� ����� )HE�� ��� WR� $SU�� ��� DUH� E\� 3LOFKHU��

RULJLQDOO\�REWDLQHG�LQ�&0&���5�EDQG��ZKHUH�5 U¶�������6HVVLRQV�

����������������)HE������$SU�����DUH�E\�'RVH��RULJLQDOO\�REWDLQHG�

ZLWK�WKH�H[RSODQHW�EOXH�EORFNHU�ILOWHU�DQG�WUDQVIRUPHG�WR�WKH�6ORDQ�

U¶�EDQG��'XULQJ�WKH�PHUJHU�RI�WKH�WZR�GDWD�VHWV�WKH�]HUR�SRLQWV�RI�

RQH�VHW�KDG�WR�EH�DGMXVWHG�E\�DERXW������PDJQLWXGHV�WR�REWDLQ�EHVW�

ILW�WR�WKH�RWKHU�VHW��/LJKWFXUYH�FRQVWUXFWLRQ�DQG�SHULRG�VROXWLRQ�ZDV�

GRQH�ZLWK�MPO Canopus VRIWZDUH��

MPO Canopus�VRIWZDUH�XVHV�WKH�)$/&�DOJRULWKP�ZULWWHQ�E\�$ODQ�

+DUULV�WR�ILQG�WKH�URWDWLRQ�SHULRG�WKDW�EHVW�ILWV�WKH�GDWD�ZLWKLQ�WKH�

UDQJH�VSHFLILHG�E\�WKH�XVHU��7KLV�DOJRULWKP�ILQGV�WKH�FRHIILFLHQWV�RI�

HDFK�RUGHU�RI� WKH�)RXULHU� VHULHV�XS� WR� D�XVHU� VSHFLILHG�PD[LPXP�

QXPEHU�����LQ�WKH�FDOFXODWLRQV�SHUIRUPHG�KHUH��IRU�D�VSHFLILHG�UDQJH�

RI�SHULRGV��DQG�FRPSXWHV�IRU�HDFK�SHULRG�ZLWKLQ�WKDW�UDQJH�WKH�UPV�

UHVLGXDO�� LQ� XQLWV� RI� ����� PDJQLWXGHV�� RI� DOO� WKH� LQGLYLGXDO� GDWD�

SRLQWV�IURP�WKH�JUDSK�VSHFLILHG�E\�WKH�)RXULHU�FRPSRQHQWV��,W�WKHQ�

SORWV� WKH� OLJKWFXUYH� IRU� WKDW�SHULRG�ZLWKLQ� WKH� VSHFLILHG� UDQJH� IRU�

ZKLFK�WKH�UPV�LV�D�PLQLPXP�DQG�ZULWHV�WKH�ERWK�WKH�SHULRG�DQG�UPV�

UHVLGXDO�RI�WKH�LQGLYLGXDO�GDWD�SRLQWV��7KH�VDYHG�OLJKWFXUYHV�GR�QRW�

VWDWH�WKH�UPV�UHVLGXDO��EXW�WKH�ILUVW�DXWKRU�KDV�ZULWWHQ�WKHP�RQWR�HDFK�

OLJKWFXUYH��

)RU�DOO�WZHOYH�VHVVLRQV��UDQJH�RI�SKDVH�DQJOHV�������WR�D�PLQLPXP�

RI������WR��������OLJKWFXUYHV�ZHUH�WR�GUDZQ�WR�������KRXUV��)LJ�����

ZLWK�D�PHDQ�UHVLGXDO�RI��������î������PDJQLWXGHV�DQG� WR��������

KRXUV��)LJ�����ZLWK�D�PHDQ�UHVLGXDO�RI��������î������PDJQLWXGHV��

7KH� GDWD� VFDWWHU� E\� H\HEDOO� VFDQQLQJ� LV� QRWDEO\� VPDOOHU� IRU� WKH�

�������KRXU� OLJKWFXUYH��7KH� VSOLW�KDOYHV�SORW� IRU� WKH��������KRXU�

OLJKWFXUYH� �)LJ�� ��� DOVR� VKRZV� D� VPDOO� V\VWHPDWLF� GLIIHUHQFH�

EHWZHHQ�WKH�WZR�KDOYHV�IRU�VRPH�VHJPHQWV�RI�WKH�OLJKWFXUYH��%\�DOO�

WKUHH�FULWHULD�D�SHULRG�RI��������KRXUV�LV�SUHIHUUHG�WR�RQH�RI�������

KRXUV��7KH�PLQLPXP�QHDU�SKDVH�����RI�WKH��������KRXU�OLJKWFXUYH�

LV�GHHSHU�IRU�WKH�ODUJHU�SKDVH�DQJOHV�WKDQ�IRU�WKH�VPDOOHU�RQHV��7KLV�

LV�D�FRPPRQO\�RFFXUULQJ�HIIHFW�IRXQG�LQ�OLJKWFXUYHV�VDPSOHG�RYHU�

D� ODUJH� UDQJH�RI� SKDVH� DQJOHV� IRU�PDQ\� DVWHURLGV��7KH�FKDQJH�RI�

GHSWK�ZLWK�SKDVH�DQJOH�LV�QRW�VHHQ�LQ�WKH�PLQLPXP�QHDU�SKDVH�]HUR��

,I� WKH� SHULRG� UHDOO\� ZHUH� ������ KRXUV�� WKH� GHSWKV� RI� WKH�PLQLPD�

VKRXOG�FKDQJH�LQ�VWHS��7KH�GLIIHUHQW�EHKDYLRUV�RI�WKH�WZR�PLQLPD�

FRQVWLWXWH� D� IRXUWK� FULWHULRQ� IRU� ZKLFK� WKH� ORQJHU� SHULRG� �������

KRXUV�LV�SUHIHUUHG��
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)LJXUH� ��� 6SOLW� KDOYHV� OLJKWFXUYH� RI� ����� (VWRQLD� IRU� WKH� LQWHUYDO�
�����������WR�������������

$�ORQJ�LQWHUYDO�RI�REVHUYDWLRQV��QHDUO\�WZR�PRQWKV�IRU�WKH�VWXG\�LQ�

WKLV�SDSHU��FRYHUV�D�ODUJHU�QXPEHU�RI�URWDWLRQDO�F\FOHV�DQG�SURYLGHV�

D�PRUH�DFFXUDWH�SHULRG��7KHUH�LV�D�WUDGH�RII��LQ�WKDW�WKH�VKDSH�RI�WKH�

OLJKWFXUYH� FKDQJHV� ZLWK� SKDVH� DQJOH� DQG� UHGXFHV� DQ\� VKDSH�

GLIIHUHQFHV� LQ� DQ\� ELPRGDO� OLJKWFXUYH�� $� VXEVHW� RI� ILYH� VHVVLRQV�

IURP�������DW�SKDVH�DQJOH������ WKURXJK�������DW�SKDVH�DQJOH������

GRHV�QRW�LQFOXGH�D�ODUJH�HQRXJK�FKDQJH�RI�SKDVH�DQJOH�IRU�WKLV�HIIHFW�

WR�EH�DSSDUHQW��$�OLJKWFXUYH�GUDZQ�WR�D�SHULRG�RI�������KRXUV��)LJ��

��� VKRZV� D� UPV� UHVLGXDO� RI� ������� î� ����� PDJQLWXGHV� DQG� D�

ELIXUFDWLRQ�RI�GDWD�SRLQWV�QHDU� WKH� VLQJOH�PLQLPXP��$� OLJKWFXUYH�

GUDZQ� WR� D� SHULRG� RI� ������� KRXUV� �)LJ�� ��� VKRZV� D� FOHDUO\�

DV\PPHWULF� OLJKWFXUYH� ZLWK� UPV� UHVLGXDO� RQO\� ������� î� ����

PDJQLWXGHV��7KH�VSOLW�KDOYHV�OLJKWFXUYH�IRU�WKH�LQWHUYDO�0DUFK����WR�

0DUFK� ��� �)LJ�� ��� DOVR� VKRZV� D� GLVWLQFW� VHSDUDWLRQ� RI� PDQ\�

FRUUHVSRQGLQJ�VHJPHQWV�RI�WKH�WZR�KDOYHV��7KH�HYLGHQFH�DW�D�VPDOO�

UDQJH�RI�SKDVH�DQJOHV�IDYRULQJ�WKH�ORQJHU�SHULRG�LV�QRZ�YHU\�VWURQJ��

�

)LJXUH� ��� /LJKWFXUYH� RI� ����� (VWRQLD�� ����������� WR� �����������
SKDVHG�WR�������KRXUV��

�

)LJXUH� ��� /LJKWFXUYH� RI� ����� (VWRQLD�� ����������� WR� �����������
SKDVHG�WR��������KRXUV��
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)LJXUH� ��� 6SOLW� KDOYHV� OLJKWFXUYH� RI� ����� (VWRQLD� IRU� WKH� LQWHUYDO�
�����������WR�������������

:H�FRQFOXGH� WKDW� WKH� V\QRGLF� URWDWLRQ� SHULRG� RI� �����(VWRQLD� LV�

���������������KRXUV�DQG�WKH�DPSOLWXGH�LV�������������PDJQLWXGHV��

7KH�QHZ�REVHUYDWLRQV�DUH�FRQVLVWHQW�ZLWK�3RODNLV��������DQG�UXOH�

RXW�WKH������KRXU�SHULRG�UHSRUWHG�E\�%HKUHQG������ZHE���

5HIHUHQFHV�

%HKUHQG��5�������ZHE���2EVHUYDWRLUH�GH�*HQHYH�ZHE�VLWH�� �

http://REVZZZ�XQLJH�FK/~behrend/page_cou.html�

'RVH��(�9����������³/LJKWFXUYHV�RI�HLJKW�DVWHURLGV�´ Minor Planet 

Bull.��������������

+DUULV�� $�:��� <RXQJ�� -�:��� 6FDOWULWL�� )��� =DSSDOD�� 9�� ��������

³/LJKWFXUYHV�DQG�SKDVH�UHODWLRQV�RI�WKH�DVWHURLGV����$ONPHQH�DQG�

����*\SWLV�´�Icarus��������������

3LOFKHU��)�� ��������³/LJKWFXUYHV�DQG�URWDWLRQ�SHULRGV�RI����3DOHV��

����*UDWLD������(UPLQLD������+DUYDUG�������/HJLD�������(VWRQLD��

DQG������+HLQOHLQ�´�Minor Planet Bull. �������������

3RODNLV�� 7�� �������� ³3HULRG� GHWHUPLQDWLRQ� IRU� VHYHQWHHQ� PLQRU�

SODQHWV�´�Minor Planet Bull. �������������


