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WR�REWDLQ�LWV�V\QRGLF�URWDWLRQ�SHULRG��ZKLFK�UHVXOWHG�FORVH�

WR�WKDW�RI�(DUWK��,Q�IDFW��ZH�REWDLQHG�3� ����������������
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&&'� SKRWRPHWULF� REVHUYDWLRQV� RI� WKH� DVWHURLG� ������ -DQPHUOLQ�

ZHUH� FDUULHG� RXW� LQ� ����� 6HSWHPEHU�2FWREHU� IURP� ,WDO\� E\� WKH�

$VWURQRPLFDO� 2EVHUYDWRU\� RI� WKH� 8QLYHUVLW\� RI� 6LHQD� �'6)7$��

������ DQG� IURP� 1HZ� 0H[LFR� �86$�� E\� WKH� 2UJDQ� 0HVD�

2EVHUYDWRU\��(TXLSPHQW�GHWDLOV�DUH�RQ�7DEOH�,��2EVHUYDWLRQV�IURP�

GLIIHUHQW� ORQJLWXGHV� EHFDPH� LQGLVSHQVDEOH� ZKHQ�� DIWHU� WKH� ILUVW�

VHVVLRQV�IURP�,WDO\��ZH�UHDOL]HG�WKDW�WKH�DVWHURLG�KDG�D�SHULRG�FORVH�

WR����K��

'DWD� SURFHVVLQJ� DQG� DQDO\VLV� ZHUH� GRQH� ZLWK� MPO Canopus�

�:DUQHU���������$OO�LPDJHV�ZHUH�FDOLEUDWHG�ZLWK�GDUN�DQG�IODW�ILHOG�

IUDPHV�DQG�WKH�LQVWUXPHQWDO�PDJQLWXGHV�FRQYHUWHG�WR�5�PDJQLWXGHV�

XVLQJ� VRODU�FRORUHG� ILHOG� VWDUV� IURP� D� YHUVLRQ� RI� WKH� &0&����

FDWDORJXH� GLVWULEXWHG� ZLWK� MPO Canopus�� 7DEOH� ,,� VKRZV� WKH�

REVHUYLQJ�FLUFXPVWDQFHV�DQG�UHVXOWV��

$�VHDUFK�WKURXJK�WKH�DVWHURLG�OLJKWFXUYH�GDWDEDVH��/&'%��:DUQHU�

HW� DO��� ������ LQGLFDWHV� WKDW� RXU� UHVXOW� PD\� EH� WKH� ILUVW� UHSRUWHG�

OLJKWFXUYH�REVHUYDWLRQV�DQG�UHVXOWV�IRU�WKLV�DVWHURLG��

������-DQPHUOLQ�������3�/��ZDV�GLVFRYHUHG�RQ������6HSWHPEHU����

E\� &�-�� 9DQ� +RXWHQ� DQG� ,�� 9DQ� +RXWHQ�*URHQHYHOG� RQ� 3DORPDU�

6FKPLGW�SODWHV�WDNHQ�E\�7��*HKUHOV��,W�ZDV�QDPHG�IRU�-DQ�0HUOLQ�

�������������DQ�DFWRU�ZKR�SOD\HG�FDGHW�5RJHU�0DQQLQJ�LQ�WKH������

79�VHULHV�7RP�&RUEHWW��6SDFH�&DGHW��+H�ZDV�WKH�DVWURQDYLJDWRU�RQ�

WKH� URFNHW� VKLS
V� UDGDU� GHFN� DQG� ZDV� DOZD\V� RQ� WKH� ORRNRXW� IRU�

DVWHURLGV�DQG�FRPHWV��>5HI��Minor Planet Circ.������@�,W�LV�D�PLGGOH�

PDLQ�EHOW�DVWHURLG�ZLWK�D�VHPL�PDMRU�D[LV�RI�������$8��HFFHQWULFLW\�

�������LQFOLQDWLRQ����������DQG�DQ�RUELWDO�SHULRG�RI������\HDUV��,WV�

DEVROXWH� PDJQLWXGH� LV� H�  � ������ �-3/�� ������� 7KH�

:,6(�1(2:,6(� VDWHOOLWH� LQIUDUHG� UDGLRPHWU\� VXUYH\� �0DLQ]HU��

HW� DO��� ������ IRXQG� D� GLDPHWHU�D�  � ������ �� ������ NP� XVLQJ� DQ�

DEVROXWH�PDJQLWXGH�H� �������

2EVHUYDWLRQV�ZHUH�FRQGXFWHG�RYHU�ILYH�QLJKWV�DQG�FROOHFWHG������

GDWD� SRLQWV�� 7KH� SHULRG� DQDO\VLV�� DIWHU� GLVFDUGLQJ� WKH� XQOLNHO\�

PRQRPRGDO� VROXWLRQ�� VKRZV� D� FOHDU� ELPRGDO� VROXWLRQ� IRU� WKH�

URWDWLRQDO� SHULRG� RI� P�  � ������� �� ������ K� ZLWK� DQ� DPSOLWXGH��

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

 13441 Janmerlin 09/28-10/25 *9.3,7.1 21 -2 23.087 0.002 0.50 0.03 MB-M 

7DEOH�,,��2EVHUYLQJ�FLUFXPVWDQFHV�DQG�UHVXOWV��7KH�SKDVH�DQJOH�LV�JLYHQ�IRU�WKH�ILUVW�DQG�ODVW�GDWH��,I�SUHFHGHG�E\�DQ�DVWHULVN��WKH�SKDVH�DQJOH�
UHDFKHG�DQ�H[WUHPD�GXULQJ�WKH�SHULRG��/3$%�DQG�%3$%�DUH�WKH�DSSUR[LPDWH�SKDVH�DQJOH�ELVHFWRU�ORQJLWXGH�ODWLWXGH�DW�PLG�GDWH�UDQJH��VHH�+DUULV�
HW�DO����������*US�LV�WKH�DVWHURLG�IDPLO\�JURXS��:DUQHU�HW�DO����������

2EVHUYDWRU\� 7HOHVFRSH� &&'� 6HVVLRQV��PP�GG�� �

Astronomical Observatory  

University of Siena (K54) 0.30-m MCT f/5.6 SBIG STL-6303E 09/28, 09/29, 10/05, 10/10 
 

Organ Mesa Observatory (G50) 0.35-m SCT f/10.0 SBIG STL-1001E 10/09, 10/25 
 

7DEOH�,��2EVHUYLQJ�HTXLSPHQW��0&7��0DNVXWRY�&DVVHJUDLQ��6&7��6FKPLGW�&DVVHJUDLQ��
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'6)7$� �������� 'LSDUWLPHQWR� GL� 6FLHQ]H� )LVLFKH�� GHOOD� 7HUUD� H�

GHOO
$PELHQWH�±�$VWURQRPLFDO�2EVHUYDWRU\�� �

https://www.dsfta.unisi.it/en/research/labs/astronomical-

observatory 

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

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

����*\SWLV�´�Icarus��������������

-3/���������6PDOO�%RG\�'DWDEDVH�%URZVHU�� �

http://ssd.jpl.nasa.gov/sbdb.cgi#top�

0DLQ]HU��$�.���%DXHU��-�0���&XWUL��5�0���*UDY��7���.UDPHU��(�$���

0DVLHUR�� -�5��� 6RQQHWW�� 6��� :ULJKW�� (�/�� �������� ³1(2:,6(�

'LDPHWHUV� DQG� $OEHGRV� 9����´� NASA Planetary Data System, 

https://doi.org/10.26033/18S3-2Z54��

:DUQHU�� %�'��� +DUULV�� $�:��� 3UDYHF�� 3�� �������� ³7KH� $VWHURLG�

/LJKWFXUYH� 'DWDEDVH�´� Icarus� ����� ��������� 8SGDWHG� ����� 2FW��

http://www.minorplanet.info/lightcurvedatabase.html�

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

%GZ�3XEOLVKLQJ��http://minorplanetobserver.com 
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'D[XH�5G�������6LPLQJ�'LVWULFW��;LDPHQ��)XMLDQ��&+,1$�

�5HFHLYHG�������$XJXVW����

7HQ� VHWV� RI� SKRWRPHWULF� REVHUYDWLRQV� RI� WKH� QHDU�(DUWK�

DVWHURLG������7RUR�ZHUH�REWDLQHG�EHWZHHQ������-DQXDU\�

���DQG�)HEUXDU\�����8VLQJ�Tycho Tracker�VRIWZDUH��ZH�

SORWWHG� WKH� OLJKWFXUYH� RI� ����� 7RUR� DQG� PHDVXUHG� LWV�

URWDWLRQ�SHULRG�WR�EH�����������������K�ZLWK�D�OLJKWFXUYH�

DPSOLWXGH�RI�������������PDJ��

�����7RUR� LV�D�QHDU�(DUWK�$SROOR�DVWHURLG� WKDW�ZDV�GLVFRYHUHG�LQ�

�����-XO\�E\�&�$��:LUWDQHQ�DW�0RXQW�+DPLOLWRQ��$�WRWDO�RI������

LPDJHV� ZHUH� WDNHQ� RQ� WHQ� QLJKWV� EHWZHHQ� ����� -DQXDU\� ��� WR�

)HEUXDU\�����:H�XVHG�DQ�f�������P�UHIOHFWRU�DQG�$6,����00�&&'�

FDPHUD�RSHUDWLQJ�DW�����GHJUHHV�&��*LYHQ�7RUR¶V�ODUJH�VN\�PRWLRQ��

H[SRVXUH�WLPHV�ZHUH�EHWZHHQ����DQG�����VHFRQGV��$OO�RI�WKH�IUDPHV�

ZHUH�WDNHQ�XQGHU�/�EDQG��XQILOWHUHG���

Tycho Tracker�ZDV�XVHG�IRU�GDWD�DQDO\VLV�DQG�PHDVXUHPHQW��%LDV��

IODW��DQG�GDUN�IUDPHV�ZHUH�DSSOLHG�DQG�WKH�LPDJHV�DOLJQHG�SULRU�WR�

PHDVXULQJ�� 7KH� 9� PDJQLWXGHV� IURP� $3$66� ZHUH� XVHG� IRU� WKH�

FRPSDULVRQ� VWDUV�� $FFRUGLQJ� WR� WKH� DVWHURLG� OLJKWFXUYH� GDWDEDVH�

�/&'%�� :DUQHU� HW� DO��� ������� WKH� PHDQ� DEVROXWH� PDJQLWXGH� LV��

H� ��������������LI�DVVXPLQJ�D�SKDVH�VORSH�SDUDPHWHU�G� ��������

������:H�XVHG�WKHVH�YDOXHV�LQ�RXU�DQDO\VLV��$�IRXUWK�RUGHU�)RXULHU�

OLJKWFXUYH�ZDV�ILW�WR�P� �����������������K�IRU�D�OLJKW�WLPH�FRUUHFWHG�

]HUR�SRLQW�RI�-'� ������������

7KH�URWDWLRQ�SHULRG�RI������7RUR�LV�NQRZQ���XUHFK�HW�DO���������WR�

EH�DIIHFWHG�E\�<253��5XELQFDP��������EDVHG�RQ�GDWD�IURP�������

������+RIIPDQQ�DQG�*H\HU���������������+LJJLQV��������������DQG�

�+LJJLQV�HW�DO���������������:DUQHU���������,Q�WKH�<253�PRGHO��D�

IUHH� SDUDPHWHU�R  
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