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'XULQJ� WKH� ����� RSSRVLWLRQ� RI� ����� 1RQJRPD�� DQ�
LQWHUQDWLRQDO� WHDP� RI� REVHUYHUV�ZRUNHG� WR� LPSURYH� WKH�
DVWHURLG¶V� OLJKWFXUYH� TXDOLW\�� 7KH\� GHWHUPLQHG� WKDW��
����� 1RQJRPD� KDV� D� V\QRGLF� URWDWLRQ� SHULRG� RI��
����������������K��ZLWK�DQ�DPSOLWXGH�RI�������������PDJ��

7KH�$VWHURLG� /LJKWFXUYH�'DWDEDVH� �/&'%��:DUQHU� HW� DO��� ������
XSGDWHG������2FW���JDYH�DQ�DGRSWHG�SHULRG�RI������KRXUV�IRU������
1DQJRPD��OLVWLQJ�WKH�UHOLDELOLW\�DV�8� �����*LYHQ�WKDW�1RQJRPD�ZDV�
DW�D�IDYRUDEOH�DSSDULWLRQ�LQ������$XJXVW�DW�D�EULJKWQHVV�RI�9�a�������
DQ�LQWHUQDWLRQDO�REVHUYDWLRQDO�FDPSDLJQ�ZDV�RUJDQL]HG�WR�LPSURYH�
WKH�TXDOLW\�RI�LWV�OLJKWFXUYH��

3KRWRPHWULF� REVHUYDWLRQV� ZHUH� FDUULHG� RXW� IURP� VHYHQ�
REVHUYDWRULHV��IRXU�RI�ZKLFK�ZHUH�ORFDWHG�LQ�0DOWD��7KH�UHPDLQLQJ�
REVHUYDWRULHV� ZHUH� ORFDWHG� LQ� 6ORYDNLD�� &DQDGD�� DQG� WKH� 8QLWHG�
6WDWHV��$�WRWDO�RI����VHVVLRQV�ZHUH�REWDLQHG�IURP������-XQH��� WR�
$XJXVW� ���� \LHOGLQJ� ����� REVHUYDWLRQV�� 7DEOH� �� SURYLGHV� WKH�
FRPSOHWH�HTXLSPHQW�OLVW�DQG�WKH�REVHUYHU¶V�WRWDO�UXQV��

$OO�LPDJHV�ZHUH�WDNHQ�WKURXJK�D�FOHDU�ILOWHU�RU�ZHUH�XQILOWHUHG�ZLWK�
DQ�3DQ�67$556�U��EDQGSDVV�]HUR�SRLQW�DQG�FDOLEUDWHG�XVLQJ�GDUN�
DQG�IODW�ILHOG�VXEWUDFWLRQ��$OO�EULJKWQHVV�PHDVXUHPHQWV�ZHUH�EDVHG�
RQ� WKH� $VWHURLG� 7HUUHVWULDO�LPSDFW� /DVW� $OHUW� 6\VWHP� �$7/$6��
FDWDORJXH��7RQU\�HW�DO����������

7KH�HTXLSPHQW�XVHG�LQ�WKLV�VWXG\�ZDV�RSHUDWHG�HLWKHU�UHPRWHO\�YLD�
WKH� ,QWHUQHW� RU� ORFDOO\� DW� HDFK� WHOHVFRSH�� ,PDJH� DFTXLVLWLRQ� DW� DOO�
0DOWHVH�REVHUYDWRULHV�ZDV� FDUULHG�RXW� XVLQJ�Sequence Generator 

Pro��%LQDU\�6WDU�6RIWZDUH���,Q�FRQWUDVW��WKH�6ORYDNLDQ�DQG�&DQDGLDQ�
REVHUYDWRULHV� HPSOR\HG� NINA� WHOHVFRSH� FRQWURO� VRIWZDUH� �%HUJ��
������ IRU� ERWK� LPDJH� DFTXLVLWLRQ� DQG� WHOHVFRSH� DXWRPDWLRQ�� 5,7�
2EVHUYDWRU\� XVHG� Maxim DL� �9HUVLRQ� ������ IRU� REVHUYDWRU\�
RSHUDWLRQV� DQG� LPDJH� FDSWXUH�� )RU� LPDJH� DQDO\VLV��ZH� HPSOR\HG�
MPO Canopus�Y����:DUQHU��������WR�SHUIRUP�GLIIHUHQWLDO�DSHUWXUH�
SKRWRPHWU\� DQG� OLJKWFXUYH� FUHDWLRQ�� 7KH� VRIWZDUH
V� &RPSDULVRQ�
6WDU�6HOHFWRU��&66��IHDWXUH�ZDV�XVHG�WR�VHOHFW�FRPSDULVRQ�VWDUV�ZLWK�
QHDU�VRODU�FRORXU��

2EVHUYDWRU\� 7HO� &DPHUD�
2EV�

5XQV�

A la belle étoile 
0.2-m 

MK 

Moravian  

G2-1600 
3 

Antares 
0.28-m 

SCT 
SBIG ST-11 1 

Flarestar  

(MPC: 171) 

0.25-m 

SCT 

Moravian  

G2-1600 
26 

Luckystar  

(MPC: M55)   

0.25-m 

SCT 
Atik 460EX 21 

Manikata 
0.2-m 

SCT 
ZWO ASI2600MM 1 

RIT 

(MPC: 920) 

0.30-m 

SCT 
ASI 6200MM 5 

Znith 
0.2-m 

SCT 

Moravian 

G2-1600 
2 

7DEOH� �� ±� ,QVWUXPHQWDWLRQ� DQG� 2EVHUYDWLRQ� 5XQV�� 6&7�� 6FKPLGW��
&DVVHJUDLQ��0.��0DNVXWRY�&DVVHJUDLQ��

)RU� WKLV� DVWHURLG�RI� WKH�3KRFDHD� IDPLO\��ZH� HVWLPDWH� WKH� V\QRGLF�
URWDWLRQ�SHULRG�RI������1RQJRPD�WR�EH������������������K�ZLWK�D�
OLJKWFXUYH�DPSOLWXGH�RI�������������PDJQLWXGHV��7KLV�SHULRG�GLIIHUV�
IURP�WKH�RQH�IURP�2H\���������ZKLFK�ZDV�FRQVWUDLQHG�E\�OLPLWHG�
FRYHUDJH�RI�WKH�OLJKWFXUYH��)RU�RXU�DQDO\VLV��WKH�)RXULHU�DOJRULWKP�
VXJJHVWHG�RWKHU�FDQGLGDWH�SHULRGV��EXW�WKHVH�KDG�KLJKHU�506�HUURUV��
DQG�QRQH� UHVXOWHG� LQ� D� YDOLG� OLJKWFXUYH��$OWKRXJK� WKH�������KRXU�
VROXWLRQ�KDG�D�VOLJKWO\�ORZHU�506��LW�VWLOO�IDLOHG�WR�SURGXFH�D�YLDEOH�
RXWFRPH�� 7KLV� ZDV� SDUWLFXODUO\� QRWDEOH� VLQFH� DVWHURLGV� ZLWK�
OLJKWFXUYH�DPSOLWXGHV�JUHDWHU�WKDQ�����PDJQLWXGHV�W\SLFDOO\�H[KLELW�
D� ELPRGDO� VROXWLRQ�� ZKLFK� ZDV� QRW� REVHUYHG� LQ� DQ\� RI� WKH�
DOWHUQDWLYHV��

1XPEHU� 1DPH� )DPLO\� +� 'NP� a��DX� e i��GHJ�� 3�\UV�� 'LVFRYHUHG�E\� \\\\�PP�

 1367 Nongoma 701 12.3 9.37 2.34 0.131 22.48 3.59 C. Jackson 1934/07 

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�



� ��

� 0LQRU�3ODQHW�%XOOHWLQ�����������

�

�

$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�KDV�PDGH�
XVH�RI�WKH�-3/¶V�6PDOO�%RG\�'DWDEDVH��-3/���������

5HIHUHQFHV�

%HUJ��6��� ��������1LJKWLPH�,PDJLQJ�µ1¶�$VWURQRP\��1,1$��ZHE�
VLWH�https://nighttime-imaging.eu/��/DVW�DFFHVVHG�������-XQH�����

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

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��

2H\�� -�� �������� ³/LJKWFXUYH� DQDO\VLV� RI� DVWHURLGV� IURP� %OXH�
0RXQWDLQV�2EVHUYDWRU\�LQ������´�Minor Planet Bull.��������������

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� $VWHURLG�
/LJKWFXUYH� 'DWDEDVH�� Icarus� ����� ��������� 8SGDWHG� ����� 2FW��
http://www.MinorPlanet.info/php/lcdb.php�

:DUQHU�� %�'�� �������� &ROODERUDWLYH� $VWHURLG� /LJKWFXUYH� /LQN�
ZHEVLWH��/DVW�DFFHVVHG�������6HSWHPEHU������ �
http://www.minorplanet.info/call.html�

:DUQHU�� %�'�� �������� 032� 6RIWZDUH�� MPO Canopus YHUVLRQ�
�����������%GZZ�3XEOLVKLQJ��https://bdwpublishing.com/�

:DUQHU��%�'����������$VWHURLG�/LJKWFXUYH�'DWD�([FKDQJH�)RUPDW�
�$/&'()��ZHE�VLWH��https://alcdef.org�
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