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:H�SUHVHQW�OLJKWFXUYHV�RI�PXWXDO�HYHQWV�RI�WKH�/��ELQDU\�

WURMDQ� ������3DWURFOXV�DQG� LWV� FRPSDQLRQ�0HQRHWLXV�RQ�

WKUHH�QLJKWV�LQ�'HF�������

7KH� ELQDU\� WURMDQ� DVWHURLG� SDLU� ������ 3DWURFOXV� DQG� LWV� VOLJKWO\�

VPDOOHU� VDWHOOLWH� 0HQRHWLXV� DUH� WKH� SULQFLSDO� WDUJHWV� RI� VWXG\� RI�

1$6$
V� /XF\�0LVVLRQ� ZKHQ� LW� DUULYHV� DW� -XSLWHU¶V� /�� VZDUP� LQ�

������ %RWK� WKH� VSDFHFUDIW� WUDMHFWRU\� DQG� WKH� SRLQWLQJ� RI� LWV�

LQVWUXPHQWV� PXVW� EH� SUHFLVHO\� SURJUDPPHG� LQ� DGYDQFH�� ZKLFK�

UHTXLUHV� DQ� DFFXUDWH� G\QDPLFDO� PRGHO� RI� WKH� ELQDU\� V\VWHP�� ,Q�

UHVSRQVH�WR�DQ�REVHUYLQJ�FDOO��%LQ]HO��������ZH�REVHUYHG�VHYHUDO�

PXWXDO� HYHQWV� RI� WKH� 3DWURFOXV�0HQRHWLXV� ELQDU\� QHDU� WKHLU�

RSSRVLWLRQ��:LONLQ�HW�DO����������$OWKRXJK�WKH�REVHUYLQJ�JHRPHWU\�

QHDU�RSSRVLWLRQ�ZDV�PRUH�IDYRUDEOH�IRU�ORQJ�REVHUYLQJ�VHVVLRQV��WKH�

PXWXDO�HYHQWV�SUHGLFWHG�E\�%UR]RYLü�HW�DO���������FRQWLQXHG�XQWLO�

PLG�-DQXDU\�������DQG� WKH� ODWHU��SDUWLDO�HYHQWV�PD\�SURYLGH� WLJKW�

FRQVWUDLQWV� RQ� WKH� ELQDU\¶V� JHRPHWU\� GHVSLWH� WKH� OHVV� IDYRUDEOH�

YLHZLQJ�JHRPHWU\�ODWH�LQ�WKH�VHDVRQ��

2EVHUYDWLRQDO� SODQQLQJ� XVHG� SUHGLFWHG� VWDUW�� PD[LPXP�� DQG� HQG�

WLPHV� PDGH� DYDLODEOH� E\� %UR]RYLü� HW� DO�� �������� DQG� ZH� KDYH�

UHSURGXFHG�WKHLU�SUHGLFWLRQV�LQ�7DEOH�,�IRU�WKH�WKUHH�QLJKWV�RQ�ZKLFK�

ZH�REWDLQHG�XVDEOH�LPDJHV��7HOHVFRSHV�DQG�FDPHUDV�DUH�GHVFULEHG�

LQ� 7DEOH� ,,�� 7KH� WHOHVFRSHV� &+,��� DQG� 7��� DUH� RSHUDWHG� E\�

7HOHVFRSH�/LYH� DQG� L7HOHVFRSH�QHW�� UHVSHFWLYHO\�� )LOWHUV� DQG�

WHOHVFRSHV� XVHG� IRU� LQGLYLGXDO� QLJKWV� DUH� JLYHQ� LQ� WKH� OLJKWFXUYH�

ILJXUHV�� $OO� LPDJHV� ZHUH� SURFHVVHG� IRU� ELDV�� GDUN�� DQG� IODW� ILHOG�

FRUUHFWLRQV�� :H� H[WUDFWHG� SKRWRPHWULF� PHDVXUHPHQWV� IURP� WKH�

LPDJHV� XVLQJ� AstroImageJ� �&ROOLQV� HW� DO��� ������� 7KH� SUHGLFWHG�

LQJUHVV�� PD[LPXP� GHSWK�� DQG� HJUHVV� WLPHV� DUH� LQGLFDWHG� LQ� WKH�

OLJKWFXUYH�ILJXUHV�E\�YHUWLFDO�OLQHV��1R�OLJKW�WUDYHO�WLPH�FRUUHFWLRQV�

ZHUH�DSSOLHG��

2Q�'HF���ZH�FDSWXUHG�WKH�HJUHVV�RI�WKH�HYHQW�WKDW�EHJDQ�RQ�'HF����

7KH�'HF����REVHUYDWLRQ�HQGHG�DW�DERXW�WKH�SUHGLFWHG�LQJUHVV�WLPH��

DQG� DSSHDUV� WR� EH� SUH�LQJUHVV� EDVHOLQH� RQO\�� )LQDOO\�� RXU�'HF� ���

REVHUYDWLRQ�DSSDUHQWO\�FDSWXUHG�WKH�PD[LPXP�RFFXOWDWLRQ�IRU�WKH�

HYHQW�WKDW�EHJDQ�RQ�'HF�����$OO�WKUHH�RI�WKH�HYHQWV�ZHUH�LQIHULRU��

ZKHQ�WKH�GLVN�RU�VKDGRZ�RI�0HQRHWLXV�LV�SDUWLDOO\�FRQWDLQHG�ZLWKLQ�

WKH�YLVLEOH�GLVN�RI�3DWURFOXV��)XUWKHU�DQDO\VLV�RI�RXU�UHVXOWV�ZLOO�EH�

GRQH� LQ� FRPELQDWLRQ�ZLWK� DGGLWLRQDO� REVHUYDWLRQV� FRQWULEXWHG� E\�

RWKHU� REVHUYHUV� WR� REWDLQ� XSGDWHG� VROXWLRQV� IRU� WKH� SK\VLFDO�

SDUDPHWHUV�RI�WKH�3DWURFOXV�0HQRHWLXV�V\VWHP��
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6WDUW�'DWH��87&������������6WDUW�����������������(YHQW�0D[���������������6WRS��� ��������������(YHQWV� ����������������2EVHUYDWLRQ�FRYHUDJH�

2024 12 07      19:16      22:57         25:17  PE, PO     Egress 

2024 12 12      03:27      05:42         07:59       PO  Pre-Ingress Baseline 

2024 12 24      23:52      25:53         27:54       PO  Maximum depth, In-transit-only 

7DEOH�,��0XWXDO�(YHQWV�6HDVRQ�������7KH�ILUVW�FROXPQ�LQGLFDWHV�LQIHULRU��,��RU�VXSHULRU��6��HYHQW�DQG�VHTXHQFH�QXPEHU��&ROXPQV�����JLYH�WKH�
SUHGLFWLRQV�RI�%UR]RYLü�HW�DO����������,Q�FROXPQ����SRVVLEOH�HYHQWV�LQFOXGH��32��3DUWLDO�2FFXOWDWLRQ��3(��3DUWLDO�(FOLSVH��

1DPH� � 6LWH� 7HOHVFRSH� &DPHUD� � �����$UUD\� ����� )LOWHU� )29��������6FDOH����SL[��

CHI-1  Rio Hurtado, Chile   0.61-m f/6.8    QHY 600M Pro    9576×6382×3.8�m    r’ 31×21   0.395 

T72  Rio Hurtado, Chile   0.50-m f/6.8    FLI ML16200     4500×3600 ×6�m     R 27×22   0.359 

7DEOH�,,��7HOHVFRSHV�DQG�&DPHUDV��)LOWHUV��5��&RXVLQV�5��U¶��6ORDQ�U¶��
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$FNQRZOHGJHPHQWV�

5HPRWH� REVHUYDWLRQV�ZHUH� IXQGHG� E\� WKH�8QLRQ�&ROOHJH� )DFXOW\�

5HVHDUFK�)XQG�JUDQW�WR�)3:��

5HIHUHQFHV�

%LQ]HO�� 5�3�� �������� ³&DOO� IRU�2EVHUYDWLRQV� RI� WKH� 3DWURFOXV� DQG�

0HQRHWLXV�0XWXDO�(YHQWV��6XSSRUW�IRU�WKH�1$6$�/XF\�0LVVLRQ�WR�

WKH�7URMDQ�$VWHURLGV�´�Minor Planet Bull.������������

%UR]RYLü��0���-DFREVRQ��5�$���3DUN��5�6���'HVFDPSV��3���%HUWKLHU��

-���3LQLOOD�$ORQVR��1���3RSHVFX��0���/LFDQGUR��-����������³2UELW�RI�

WKH� 3DWURFOXV�0HQRHWLXV� %LQDU\� 6\VWHP� DQG� 3UHGLFWLRQV� IRU� WKH�

����������0XWXDO�(YHQWV�6HDVRQ�´�Astron. J���������������SS��

&ROOLQV��.�$���.LHONRSI��-�)���6WDVVXQ��.�*���+HVVPDQ��)�9����������

³$VWUR,PDJH-�� ,PDJH� 3URFHVVLQJ� DQG� 3KRWRPHWULF� ([WUDFWLRQ� IRU�

8OWUD�SUHFLVH�$VWURQRPLFDO�/LJKW�&XUYHV�´�Astron. J.������������ 

:LONLQ�� )�3��� &DVWUR�� (��� 5DPVH\�� $��� +L]PR�� *�� ��������

³2EVHUYDWLRQV�RI�������3DWURFOXV�0XWXDO�(YHQWV�LQ�6XSSRUW�RI�WKH�

/XF\� 0LVVLRQ� WR� WKH� 7URMDQ� $VWHURLGV�´�Minor Planet Bull.� �����
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/RUHQ]R�)UDQFR��*LDQQL�*DOOL��/XFD�%X]]L�

6FKLDSDUHOOL�2EVHUYDWRU\��9DUHVH��,7$/<�

ORUBIUDQFR#OLEHUR�LW�

�5HFHLYHG�������-DQXDU\�����

7ZR� PXWXDO� HYHQWV� ZHUH� REVHUYHG� IRU� ���� 3DWURFOXV�

0HQRHWLXV�V\QFKURQRXV�ELQDU\�V\VWHP�LQ������2FWREHU�LQ�

RUGHU�WR�FRQWULEXWH�WR�UHILQH�WKH�SK\VLFDO�SDUDPHWHUV�RI�WKH�

V\VWHP�� LQ� YLHZ� RI� WKH� 1$6$¶V� /XF\� IO\�E\� PLVVLRQ��

H[SHFWHG�LQ�\HDU�������

7R�UHVSRQG�WR�WKH�³&DOO�IRU�2EVHUYDWLRQV´�E\�%LQ]HO���������&&'�

REVHUYDWLRQV�RI�WKH�7URMDQ�ELQDU\�DVWHURLG�����3DWURFOXV�0HQRHWLXV�

ZHUH� FDUULHG� RXW� LQ� ����� 2FWREHU� �� DQG� ��� DW� WKH� 6FKLDSDUHOOL�

6RXWKHUQ�2EVHUYDWRU\� �+DNRV� )DUP��1DPLELD��03&� FRGH�0�����

:H�XVHG�D������P� I�����5LWFKH\�&KUHWLHQ� WHOHVFRSH��&&'�)LQJHU�

/DNHV�3UR/LQH�.$)������ �ELQ� �î���� ���� VHFRQG� H[SRVXUH� WLPH��

FOHDU�ILOWHU��

3KRWRPHWULF� GDWD� UHGXFWLRQ� ZDV� SHUIRUPHG� ZLWK�MPO Canopus 

�:DUQHU�� ������� $OO� GDWD� ZHUH� FRQYHUWHG� WR� 5� EDQG�� XVLQJ� VRODU�

FRORUHG� ILHOG� VWDU� IURP� &0&��� FDWDORJXH�� 7KHVH� GDWD� DUH� EHLQJ�

DUFKLYHG�WR�WKH�DVWHURLG�OLJKWFXUYH�GDWD�EDVH��/&'%���7LPH�RI�WKH�

PLQLPD�DW�WKH�PLG�HFOLSVH�ZHUH�PHDVXUHG�ZLWK�3HUDQVR��3DXQ]HQ�

DQG�9DQPXQVWHU�������DSSO\LQJ� WKH�FRUUHFWLRQ� IRU� OLJKW� WLPH�DQG�

XVLQJ�WKH�³/LJKWFXUYH�:RUNEHQFK´�IXQFWLRQ�ZLWK�D�SRO\QRPLDO�ILW�

RI� RUGHU� ���� 7KH� PDJQLWXGH� GHSWK� RI� WKH� PLQLPD� HYHQWV� ZHUH�

HYDOXDWHG�DV�WKH�GLIIHUHQFH�IURP�WKH�IODW�SRUWLRQ�RI� WKH�OLJKWFXUYH�

DQG�WKH�ILW�PLQLPXP��

�

7DEOH����0HDVXUHG�WLPH��/7&��RI�PLQLPD�DW�WKH�PLG�HFOLSVH�IRU�WKH�
REVHUYHG�PXWXDO�HYHQWV��

�

:H� IRXQG� WKH� WLPH� RI�PLQLPD� DW� WKH�PLG�HFOLSVH� IRU� WZR�PXWXDO�

HYHQWV��DV�UHSRUWHG�RQ�7DEOH����7KH�GURS�RI�WKH�VHFRQGDU\�HFOLSVH��

�������������JLYHV�D�ORZHU�OLPLW�RQ�WKH�VHFRQGDU\�WR�SULPDU\�PHDQ�

GLDPHWHU�UDWLR�'V�'S�RI��������������

�

5HIHUHQFHV�

%LQ]HO�� 5�3�� �������� ³&DOO� IRU�2EVHUYDWLRQV� RI� WKH� 3DWURFOXV� DQG�

0HQRHWLXV�0XWXDO�(YHQWV��6XSSRUW�IRU�WKH�1$6$�/XF\�0LVVLRQ�WR�

WKH�7URMDQ�$VWHURLGV�´�Minor Planet Bulletin����������

3DXQ]HQ��(���9DQPXQVWHU��7�� �������� ³3HUDQVR� ��/LJKW� FXUYH�DQG�

SHULRG� DQDO\VLV� VRIWZDUH�´� Astronomische Nachrichten� ������

���������

:DUQHU��%�'�� ��������032�6RIWZDUH��032�&DQRSXV�Y�����������

%GZ�3XEOLVKLQJ��http://minorplanetobserver.com 
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7LPH�RI�0LQLPXP�

-'��/7&��

'DWH��87&��

'HSWK�

0DJ�

(YHQW�

7\SH�

1 
2460592.4429 ± 0.0019 

2024-10-08 22:38 

0.74 ± 

0.01 
Inferior

2 
2460607.4478 ± 0.0018 

2024-10-23 22:45 

0.60 ± 

0.01 
Superior


