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:DUQHU�� %�'��� +DUULV�� $�:��� 3UDYHF�� 3�� �������� ³7KH� DVWHURLG�
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:DUQHU�� %�'�� �������� &ROODERUDWLYH� $VWHURLG� /LJKWFXUYH� /LQN�
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6DLQWH�%ULJLGH�G¶,EHUYLOOH��4XpEHF��
-�-��;��&$1$'$�

�5HFHLYHG�������-DQXDU\�����

,Q� WKLV� SDSHU� ZH� UHSRUW� WKH� UHVXOWV� RI� RXU� SKRWRPHWULF�
REVHUYDWLRQ� FDPSDLJQ� DQG� OLJKWFXUYH� DQDO\VLV� RI� DQ�
DVWHURLG� �������� ����� ;4�� GXULQJ� LWV� IDYRUDEOH�
RSSRVLWLRQ�LQ�������

�������������;4��LV�DQ�LQQHU�PDLQ�EHOW�DVWHURLG�ZLWK�QR�UHFRUG�RI�
D� V\QRGLF� SHULRG� LQ� /&'%� GDWDEDVH� �:DUQHU� HW� DO��� ������� 7KH�
&$//�ZHESDJH��:DUQHU�������� OLVWHG� WKLV�DVWHURLG�DV�D�SRWHQWLDO�
WDUJHW�IRU�SKRWRPHWULF�REVHUYDWLRQ�GXH�WR�WKH�IDYRUDEOH�RSSRVLWLRQ�
RQ������1RYHPEHU���DQG�UHODWLYHO\�KLJK�EULJKWQHVV�RI�9�a�������

�

3KRWRPHWULF�REVHUYDWLRQV�ZHUH�FDUULHG�RXW�IURP�WKUHH�REVHUYDWRULHV�
ORFDWHG�LQ�6ORYDNLD��0DOWD�DQG�&DQDGD��$�WRWDO�RI����VHVVLRQV�ZHUH�
REWDLQHG� IURP� ����� 1RYHPEHU� �� WR� 'HFHPEHU� ���� WRWDOLQJ� ����
LQGLYLGXDO�REVHUYDWLRQV��7DEOH�,�SURYLGHV�WKH�FRPSOHWH�HTXLSPHQW�
OLVW� DQG� WKH� REVHUYHU¶V� WRWDO� UXQV�� ,QLWLDO� VHVVLRQV� ZHUH� DOO�QLJKW�
REVHUYDWLRQV��DSSUR[LPDWHO\���KRXUV��DQG�WKHQ�WKH\�ZHUH�DGDSWHG�
WR� EDWFK� REVHUYDWLRQV� SODQ� RI� DSSUR[LPDWHO\� RQH� KRXU� GXUDWLRQ��
([SRVXUH� WLPHV� YDULHG� IURP� ���� V� �/XFN\VWDU� 2EVHUYDWRU\�� WR�
��������V��)ODUHVWDU�DQG�$�OD�EHOOH�pWRLOH�2EVHUYDWRU\���

$OO�LPDJHV�ZHUH�WDNHQ�WKURXJK�D�FOHDU�ILOWHU��XQILOWHUHG��ZLWK�DQ�65�
�6/2$1�U���EDQGSDVV�]HUR�SRLQW�DQG�ZHUH�FDOLEUDWHG�XVLQJ�GDUN�DQG�
IODW�ILHOG�PDVWHU� IUDPHV�VXEWUDFWLRQ��$OO�EULJKWQHVV�PHDVXUHPHQWV�
ZHUH�EDVHG�RQ� WKH�$VWHURLG�7HUUHVWULDO�LPSDFW�/DVW�$OHUW�6\VWHP�
�$7/$6��FDWDORJXH��7RQU\�HW�DO����������

:H�UHPRWHO\�FRQWUROOHG�DOO�RXU�HTXLSPHQW�RYHU�WKH�,QWHUQHW�RU�IURP�
D�QHDUE\�ORFDWLRQ�IRU�HDFK�WHOHVFRSH��NINA�VRIWZDUH��%HUJ��������
ZDV�XVHG�IRU�LPDJH�DFTXLVLWLRQ�E\�$�OD�EHOOH�pWRLOH�DQG�/XFN\VWDU�
2EVHUYDWRULHV��)ODUHVWDU�2EVHUYDWRU\�XVHG�Sequence Generator Pro 

VRIWZDUH��%LQDU\�6WDU�6RIWZDUH���:H�XVHG�MPO Canopus�VRIWZDUH�
YHUVLRQV����DQG�����:DUQHU��������IRU�RXU�LPDJH�DQDO\VLV��WR�REWDLQ�
GLIIHUHQWLDO�DSHUWXUH�SKRWRPHWU\��DQG�WR�FUHDWH�WKH�ILQDO�OLJKWFXUYH��
:H�VHOHFWHG�QHDU�VRODU� FRORU� FRPSDULVRQ� VWDUV� �������%�9��������
XVLQJ� WKH� &RPSDULVRQ� 6WDU� 6HOHFWRU� �&66�� IHDWXUH� RI� MPO 

Canopus��

:H�HVWLPDWH�WKH�V\QRGLF�URWDWLRQ�SHULRG�RI��������������;4��WR�EH�
������� �� ����� K�� ZLWK� DQ� DPSOLWXGH� RI� ����� �� ����� PDJ�� 7KH�
VXJJHVWHG��DQG�PRVW�SUREDEOH�VROXWLRQ��KDV�WKH�ORZHVW�506�YDOXH��
$QRWKHU�VROXWLRQ��SURSRVHG�E\�)RXULHU�DOJRULWKP��KDV�D�YHU\�VLPLODU�
506�YDOXH�FORVH�WR�D�GRXEOH�SHULRG�OHQJWK������K���%DVHG�RQ�WKH�
IDFW� WKDW� DVWHURLGV� ZLWK� DPSOLWXGHV� JUHDWHU� WKDQ� ���� PDJQLWXGHV�
W\SLFDOO\�H[KLELW�D�ELPRGDO�VROXWLRQ��ZH�SUHIHUUHG�WKH�VROXWLRQ�ZLWK�
QHDUO\�����KRXU�SHULRG��

1XPEHU� 1DPH� )DPLO\��������+� 'NP� D��DX�� H� L��GHJ�� 3�\UV�� 'LVFRYHUHG�E\� \\\\�PP�

 25450 1999 XQ7 9104 14.39 3.94 2.35 0.228 5.87 3.61 C.W. Juels 1999/12 

7DEOH� ,,��2UELWDO� DQG�GLVFRYHU\� LQIRUPDWLRQ��)DP� LV� WKH�JURXS�RU� IDPLO\� XVLQJ� WKH�/&'%�YDOXHV��$Q�DVWHULVN� LQGLFDWHV�D�JHQHULF� JURXS��
RWKHUZLVH�� WKH� QXPEHUV� DUH� IURP� 1HVYRUQ\� HW� DO�� �������� :HE� 6RXUFHV�� -3/�� https://ssd.jpl.nasa.gov/tools/sbdb_lookup.html#��
03,QIR��https://minorplanet.info/php/oneasteroidinfo.php�

1XPEHU���1DPH� \\\\�PP�GG� 3KDVH� /3$%� %3$%� 3HULRG�K�� 3�(�� $PS� $�(�� *US�

 25450 1999 XQ7 2024 11/01-12/14 5.3,21.2 47 6 299.68 0.37 0.92 0.05 MBI 

7DEOH�,,,��2EVHUYLQJ�FLUFXPVWDQFHV�DQG�UHVXOWV��7KH�SKDVH�DQJOH�LV�JLYHQ�IRU�WKH�ILUVW�DQG�ODVW�GDWH��/3$%�DQG�%3$%�DUH�WKH�DSSUR[LPDWH�
SKDVH�DQJOH�ELVHFWRU�ORQJLWXGH�DQG�ODWLWXGH�DW�PLG�GDWH�UDQJH��VHH�+DUULV�HW�DO����������*US�LV�WKH�DVWHURLG�IDPLO\�JURXS��:DUQHU�HW�DO����������
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7DEOH� ,�� ,QVWUXPHQWDWLRQ� DQG� 2EVHUYDWLRQ� 5XQV�� 6&7�� 6FKPLGW��
&DVVHJUDLQ�7HOHVFRSH��0.��0DNVXWRY�&DVVHJUDLQ��
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$FNQRZOHGJHPHQWV�

:H� ZRXOG� OLNH� WR� WKDQN� %ULDQ� :DUQHU� IRU� KLV� ZRUN� LQ� WKH�
GHYHORSPHQW�RI�MPO Canopus DQG�IRU�KLV�HIIRUWV� LQ�PDLQWDLQLQJ�
WKH�&$//�ZHEVLWH��:DUQHU���������������7KLV�UHVHDUFK�PDGH�XVH�
RI�WKH�-3/¶V�6PDOO�%RG\�'DWDEDVH��-3/���������

5HIHUHQFHV�

%HUJ�� 6�� �������� ³1LJKWLPH� ,PDJLQJ� µ1¶� $VWURQRP\� �1,1$�´�
ZHEVLWH��https://nighttime-imaging.eu/��/DVW�DFFHVVHG������-DQXDU\�
���

+DUULV�� $�:��� <RXQJ�� -�:��� 6FDOWULWL�� )��� =DSSDOD�� 9�� ��������
³/LJKWFXUYHV�DQG�SKDVH�UHODWLRQV�RI�WKH�DVWHURLGV����$ONPHQH�DQG�
����*\SWLV�´�Icarus��������������

-3/� �������� 6PDOO�%RG\� 'DWDEDVH� %URZVHU� �� -3/� 6RODU� 6\VWHP�
'\QDPLFV�ZHE�VLWH��http://ssd.jpl.nasa.gov/sbdb.cgi��/DVW�DFFHVVHG��
�����'HFHPEHU�����

1HVYRUQ\��'��� %UR]��0��� &DUUXED��9�� �������� ³,GHQWLILFDWLRQ� DQG�
'\QDPLFDO� 3URSHUWLHV� RI�$VWHURLG� )DPLOLHV�´� ,Q�$VWHURLGV� ,9� �3��
0LFKHO��)��'H0HR��:�)��%RWWNH��5��%LQ]HO��(GV����8QLY��RI�$UL]RQD�
3UHVV��7XFVRQ��DOVR�DYDLODEOH�RQ�DVWUR�SK��

7RQU\�� -�/��� 'HQQHDX�� /��� )OHZHOOLQJ�� +��� +HLQ]H�� $�1��� 2QNHQ��
&�$���6PDUWW��6�-���6WDOGHU��%���:HLODQG��+�-���:ROI��&����������³7KH�
$7/$6� $OO�6N\� 6WHOODU� 5HIHUHQFH� &DWDORJ�´� Astrophys. J.� �����
$�����

:DUQHU�� %�'��� +DUULV�� $�:��� 3UDYHF�� 3�� �������� ³7KH� DVWHURLG�
OLJKWFXUYH� GDWDEDVH�´� Icarus� ����� ��������� 8SGDWHG� ����� 2FW��
https://minplanobs.org/MPInfo/php/lcdbsummaryquery.php�

:DUQHU�� %�'�� �������� ³&ROODERUDWLYH� $VWHURLG� /LJKWFXUYH� /LQN´�
ZHEVLWH�� http://www.minorplanet.info/call.html�� /DVW� DFFHVVHG��
�����-DQXDU\����

:DUQHU�� %�'�� �������� 032� 6RIWZDUH�� MPO Canopus YHUVLRQ�
�����������%GZ�3XEOLVKLQJ��http://www.minorplanetobserver.com/ 

:DUQHU�� %�'�� �������� $VWHURLG� /LJKWFXUYH� 3KRWRPHWU\� 'DWDEDVH�
�$/&'()��DW�https://minplanobs.org/alcdef/index.php�
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