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&&'� SKRWRPHWU\� RI� ��� QHDU�(DUWK� DVWHURLGV� �1($V��
REWDLQHG�DW�WKH�&HQWHU�IRU�6RODU�6\VWHP�6WXGLHV��&6���LQ�
�����0DUFK� WR� -XQH�ZHUH� DQDO\]HG� IRU� URWDWLRQ�SHULRG��
SHDN�WR�SHDN� DPSOLWXGH�� DQG� VLJQV� RI� VDWHOOLWHV� RU�
WXPEOLQJ�� :KLOH� WKHUH� ZHUH� QR� VLJQV� RI� DQ\� RI� WKH�
DVWHURLGV� EHLQJ� ELQDU\�� VHYHQ� RI� WKHP� DUH� VXVSHFWHG�
WXPEOHUV�� �������� ����� 0/�� ��������� ����� )0���
��������� ����� &<���� ��������� ����� 7=��� ���������
�����-;����DQG������;9���

&&'�SKRWRPHWULF�REVHUYDWLRQV�RI����QHDU�(DUWK�DVWHURLGV��1($V��
ZHUH�PDGH�DW� WKH�&HQWHU� IRU�6RODU�6\VWHP�6WXGLHV��&6���LQ������
0DUFK�WR�-XQH��6HYHQ�RI�WKH�VHW�ZHUH�IRXQG�WR�EH�WXPEOLQJ��WKRXJK�
WKH�WUXH�SHULRGV�RI�URWDWLRQ�DQG�SUHFHVVLRQ�FRXOG�QRW�EH�GHWHUPLQHG��

7DEOH�,�OLVWV�WKH�WHOHVFRSHV�DQG�&&'�FDPHUDV�WKDW�ZHUH�DYDLODEOH�WR�
PDNH� REVHUYDWLRQV�� $OO� WKH� FDPHUDV� XVH� D� .$)�����(� EOXH�
HQKDQFHG�&&'�DQG�VR�KDYH�HVVHQWLDOO\�WKH�VDPH�UHVSRQVH��7KH�SL[HO�
VFDOHV�UDQJHG�IURP�����������DUFVHF�SL[HO��

7HOHVFRSHV� &DPHUDV�

�����P�f����6FKPLGW�&DVV� )/,�0LFUROLQH�����(
�����P�f�����6FKPLGW�&DVV� )/,�3UROLQH�����(
�����P�f����6FKPLGW�&DVV� 6%,*�67/�����(
�����P�f����6FKPLGW�&DVV� �
�����P�f�����5LWFKH\�&KUpWLHQ� �

7DEOH� ,��/LVW�RI� WHOHVFRSHV�DQG�&&'�FDPHUDV�DW�&6��XVHG� IRU� WKLV�
SDSHU�� 7KH� H[DFW� FRPELQDWLRQ� IRU� HDFK� WHOHVFRSH�FDPHUD� SDLU� LV�
FKRVHQ�WR�PHHW�VSHFLILF�QHHGV��

$OO� OLJKWFXUYH� REVHUYDWLRQV�ZHUH� XQILOWHUHG� RU�ZLWK� D� FOHDU� ILOWHU��
HYHQ�WKRXJK�WKH�ODWWHU�FDQ�FDXVH�D���������PDJ�ORVV��7KH�H[SRVXUH�
GXUDWLRQ� YDULHG� GHSHQGLQJ� RQ� WKH� DVWHURLG¶V� EULJKWQHVV� DQG� VN\�
PRWLRQ�� 1RW� DOO� LPDJHV� ZHUH� JXLGHG�� 5HJDUGOHVV�� VRPHWLPHV� WKH�
DVWHURLG�ZDV�WUDLOHG�RQ�WKH�LPDJH��,Q�WKRVH�FDVHV��HOOLSWLFDO�DSHUWXUHV�
ZHUH�XVHG�WR�LQFUHDVH�WKH�WDUJHW¶V�615�GXULQJ�PHDVXULQJ��

0HDVXUHPHQWV�ZHUH�PDGH� XVLQJ�MPO Canopus�� 7KH�&RPS�6WDU�
6HOHFWRU�XWLOLW\�LQ�MPO Canopus�IRXQG�XS�WR�ILYH�FRPSDULVRQ�VWDUV�
RI� QHDU� VRODU�FRORU� IRU� GLIIHUHQWLDO� SKRWRPHWU\�� 7R� UHGXFH� WKH�
QXPEHU�RI�WLPHV�DQG�DPRXQWV�RI�DGMXVWLQJ�QLJKWO\�]HUR�SRLQWV��ZH�
XVH� WKH�$7/$6�FDWDORJ� U�� �65��PDJQLWXGHV� �7RQU\� HW� DO��� �������
7KRVH� DGMXVWPHQWV� DUH� XVXDOO\� _'mag_� d� ������ 7KH� UDUH� ODUJHU�
FRUUHFWLRQV� PD\� KDYH� EHHQ� GXH� LQ� SDUW� WR� XVLQJ� XQILOWHUHG�
REVHUYDWLRQV��SRRU�FHQWURLGLQJ�RI�WKH�WDUJHW�DQG�VWDUV��QRW�FRUUHFWLQJ�
IRU�VHFRQG�RUGHU�H[WLQFWLRQ��DQG�RU�VHOHFWLQJ�ZKDW�DSSHDUV�WR�EH�D�
VLQJOH�VWDU�EXW�LV�DFWXDOO\�DQ�XQUHVROYHG�SDLU��

7KH�<�D[LV�YDOXHV�DUH�$7/$6�65�³VN\´��FDWDORJ��PDJQLWXGHV��7KH�
WZR�YDOXHV�LQ�WKH�SDUHQWKHVHV�DUH�WKH�SKDVH�DQJOH��D��DQG�WKH�YDOXH�
RI�G�XVHG�WR�QRUPDOL]H�WKH�GDWD�WR�WKH�FRPSDULVRQ�VWDUV�XVHG�LQ�WKH�
HDUOLHVW�VHVVLRQ��7KLV��LQ�HIIHFW��FRUUHFWV�DOO�WKH�REVHUYDWLRQV�WR�VHHP�
WR� KDYH� EHHQ�PDGH� DW� D� VLQJOH� IL[HG� GDWH�WLPH� DQG� SKDVH� DQJOH��
SUHVXPDEO\� OHDYLQJ� DQ\� YDULDWLRQV� GXH� RQO\� WR� WKH� DVWHURLG¶V�
URWDWLRQ�DQG�RU�DOEHGR�FKDQJHV��7KH�;�D[LV�VKRZV�URWDWLRQDO�SKDVH�
IURP�������WR�������,I�WKH�SORW�LQFOXGHV�WKH�DPSOLWXGH��H�J���³$PS��
����´�� WKLV� LV� WKH� DPSOLWXGH� RI� WKH� )RXULHU� PRGHO� FXUYH� DQG� not 

necessarily the adopted amplitude for the lightcurve��

³/&'%´�VXEVWLWXWHV�IRU�³:DUQHU�HW�DO��������´�IURP�KHUH�RQ��

�����0DJHOODQ��3UDYHF�HW�DO�������ZHE��ILUVW�UHSRUWHG�D�SHULRG�RI�
������K�EDVHG�RQ�REVHUYDWLRQV�PDGH�LQ�������6HYHUDO�RWKHU�UHVXOWV�
ZHUH�REWDLQHG�RYHU�WKH�\HDUV�DQG�OLVWHG�LQ�WKH�/&'%��LQFOXGLQJ�WZR�
RI� RXU� SUHYLRXV� HIIRUWV� �:DUQHU�� ����E�� ������� $OO� HQWULHV� KDG�
SHULRGV�FORVH�WR������K��VDYH�:DUQHU���������ZKR�UHSRUWHG�������K��

�
�����2QGDDWMH��3UDYHF�HW�DO���������IRXQG�D�SHULRG�RI�������K�DQG�
DPSOLWXGH�RI������PDJ��:H��:DUQHU�DQG�6WHSKHQV������E��IDFHG�D�
KLJKO\�V\PPHWULFDO� OLJKWFXUYH�ZLWK������PDJ�DPSOLWXGH�EDVHG�RQ�
RXU� ����� REVHUYDWLRQV� WKDW� KDG� RQH� RI� WZR� SHULRGV�� ������ K� RU��
������K��ZKLFK�KDSSHQHG�WR�EH�����URWDWLRQV�GLIIHUHQFH�SHU����KRXUV��
:H�DGRSWHG�WKH�VKRUWHU�SHULRG�IRU�LWV�VOLJKWO\�ORZHU�506��EXW�WKDW�
QRZ�VHHPV�WR�EH�LQFRUUHFW��2XU�ODWHVW�UHVXOWV�UHLQIRUFH�D�SHULRG�QHDU�
�����K�ZLWK�QR�DPELJXLW\�EHFDXVH�RI�WKH�DV\PPHWULFDO�OLJKWFXUYH��

�
������������(1��7KH�RQO\�SUHYLRXVO\�UHSRUWHG�SHULRG�LQ�WKH�/&'%�
ZDV�RXUV�RI�������K��:DUQHU�DQG�6WHSKHQV������D��EDVHG�RQ�GDWD�
IURP� ������ 7KH� DQDO\VLV� RI� WKH� ����� GDWD� JDYH� D� VLPLODU� YDOXH���
P�  � ����� K�� 7KH� VOLJKW� GLIIHUHQFH� LV� SUREDEO\� GXH� WR� WKH� ORZHU�
DPSOLWXGH�������YV�������PDJ��DQG�DPRXQW�RI�DYDLODEOH�GDWD��
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�������� ����� 0/�� 3UDYHF� HW� DO�� �����ZHE�� IRXQG� D� SHULRG� RI��
������� K� DQG� LQGLFDWLRQV� WKDW� WKH� DVWHURLG� LV� WXPEOLQJ��2XU� �����
REVHUYDWLRQV�VXSSRUW�ERWK�FRQFOXVLRQV��

�

�

3UDYHF� HW� DO�� �����ZHE�� FDQ� DQDO\]H� WXPEOLQJ� DVWHURLGV� SURSHUO\�
�3UDYHF�HW�DO����������������MPO Canopus�FDQQRW��(YHQ�VR��ZH�XVHG�
LW� WR� H[WUDFW� WKH� GRPLQDQW� SHULRG� DQG� WZR� RWKHUV� WKDW�� ZKHQ�
VXEWUDFWHG�IURP�WKH�IXOO�GDWD�VHW��DOORZHG�D�JRRG�ILW� WR�D�ELPRGDO�
OLJKWFXUYH�ZLWK�P1� ��������K��7KH�RWKHU�SHULRGV��P2� �������K�DQG�
P3� �������K��DUH�XQOLNHO\�WR�KDYH�D�GLUHFW�SK\VLFDO�FDXVH�EXW�DUH��
LQVWHDG��DUWLIDFWV�RI�KROGLQJ� WZR�SHULRGV�FRQVWDQW�ZKLOH�VHDUFKLQJ�
IRU� D� WKLUG�� 3URSHU� DQDO\VLV� ZRXOG� KDYH� WZR� SHULRGV� VROYHG�
VLPXOWDQHRXVO\��

�

�

�������� ����� &3���� 5DUH� ZLWKLQ� WKLV� ZRUN� LV� IRXQG� D� VLPSOH�
OLJKWFXUYH� ZLWK� HDVLO\� GHWHUPLQHG� SHULRG�� 7KLV� 1($�ZDV� RQH� RI�
WKRVH� UDUH�RFFXUUHQFHV��7KHUH�DUH�QXPHURXV�HQWULHV� LQ� WKH�/&'%�
ZLWK�D�SHULRG�QHDU�����K��2XU�ODWHVW�UHVXOWV�DUH�LQ�JRRG�DJUHHPHQW��

�

�������������*-���3UDYHF�HW�DO�������ZHE��ILUVW�UHSRUWHG�D�SHULRG�
RI��������K��3ROLVKRRN��������IRXQG�D�VRPHZKDW�UHOLDEOH�VROXWLRQ�
RI� ����� K�� ,Q� ����� �:DUQHU� DQG� 6WHSKHQV�� ����E�� GHWHUPLQHG� D�
SHULRG�RI������K��EXW�WKLV�ZDV�EDVHG�RQ�D�GDWD�VHW�ZKHUH�WKH�HUURU�
EDUV�ZHUH�FRPSDUDEOH�WR�WKH�DPSOLWXGH�������PDJ��RI�WKH�OLJKWFXUYH��
2XU�UHVXOW�IURP�������P� �������K��LV�LQ�DOLJQPHQW�ZLWK�SUHYLRXV�
UHVXOWV��EXW�QRW�SHUIHFWO\�VR�VLQFH�LW¶V������WR������K�ORQJHU��:KDW¶V�
PRUH� LV� WKDW� WKH� GRXEOHG� SHULRG� �a����� K�� ELPRGDO� OLJKWFXUYH���
FDQQRW�EH�IRUPDOO\�H[FOXGHG��+DUULV�HW�DO����������
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��������������)0���3UDYHF�HW�DO�������ZHE��UHSRUWHG�D�SHULRG�RI�
�����K�EDVHG�RQ�GDWD�REWDLQHG�LQ������:H�REVHUYHG�WKH�DVWHURLG�LQ�
������:DUQHU������D��DQG�IRXQG�D�VLPLODU�UHVXOW�RI�������K��

�

�

�

�

7KH������GDWD�VHW�OHG�WR�D�GRPLQDQW�SHULRG�RI�DERXW������K��EXW�DV�
ZLWK�PDQ\�RWKHUV�LQ�WKLV�ZRUN��ZRXOG�QRW�UHVROYH�WR�D�VLQJOH�SHULRG��
,Q�WKH�HQG��SHULRGV�RI�P2� ������K�DQG�P3� ������K�ZHUH�UHTXLUHG�WR�
JHW�D�FOHDU�GRPLQDQW�SHULRG�RI�P1� �������K��$V�PHQWLRQHG�EHIRUH��
WKHVH� DUH� SUREDEO\� WKH� DUWLIDFWV� RI� DQ� LPSURSHUO\� H[HFXWHG� GXDO�
SHULRG�VHDUFK�RQ�D�WXPEOLQJ�DVWHURLG��

��������������&<����7KLV�DSSHDUV�WR�EH�WKH�ILUVW�UHSRUWHG�URWDWLRQ�
SHULRG� IRU������&<����:H�ZHUH�DJDLQ� IDFHG�ZLWK�D�GDWD� VHW� WKDW�
FRXOG�QRW�EH�SURSHUO\�DQDO\]HG�EHFDXVH�WKH�DVWHURLG�DSSHDUV�WR�EH�
WXPEOLQJ�� 7KH� ³1R6XE´� SORW� FOHDUO\� VKRZV� WKDW� D� VLQJOH�SHULRG�
VROXWLRQ�GRHV�QRW�ZRUN��$IWHU�PDQ\�WULDO�VROXWLRQV�DQG�LWHUDWLRQV�RI�
KROGLQJ�WZR�SHULRGV�FRQVWDQW�WR�ILQG�D�WKLUG��ZH�IRXQG�D�JRRG�ILW�WR�
D�GRPLQDQW�SHULRG�RI�P1� �������K��

�
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�
��������������7=���3UDYHF�HW�DO�������ZHE������ZHE��GHWHUPLQHG�
WKDW�WKLV�LV�D�WXPEOLQJ�DVWHURLG�ZLWK�D�GRPLQDQW�SHULRG�RI�������K�LQ�
ERWK�FDVHV�DQG�D�VHFRQG�SHULRG�RI�������K��������RU�������K���������
,W¶V� UDWHG����RQ� WKH� WXPEOLQJ�VFDOH��3UDYHF�HW�DO����������PHDQLQJ�
WKDW�WKH�VROXWLRQ�LV�FRQVLGHUHG�VHFXUH��

,Q� ����� �:DUQHU�� ������� ZH� VXVSHFWHG� WKDW� WKH� DVWHURLG� ZDV�
WXPEOLQJ�ZKHQ�ZH�IRXQG�SHULRGV�RI������K�DQG������K��7KHVH�KDYH�
QR� VLPSOH� UHODWLRQ� WR� WKH� SHULRGV� IURP� 3UDYHF� HW� DO�� �����ZHE��
����ZHE���7KH�UHVXOWV�IURP�RXU������REVHUYDWLRQV�DUH�HYHQ�PRUH�
GLYHUJHQW��7KH�³1R6XE´�OLJKWFXUYH�VKRZV�VRPH�GHYLDWLRQV�IURP�D�
VLQJOH�SHULRG�VROXWLRQ��EXW�QRW�VR�PXFK�WKDW�WKH�ILQDO�UHVXOW�ZRXOG�

EH�DERXW�KDOI�WKH�VHFRQG�SHULRG�IRXQG�E\�3UDYHF�HW�DO�������ZHE��
����ZHE���2XU�ILQDO�SHULRGV��������K�DQG������K��DUH�WKH�EHVW�ZH�
FRXOG� ILQG� EXW� WKH\� DUH� IDU� IURP�EHLQJ� LQ� DJUHHPHQW�ZLWK� HDUOLHU�
UHVXOWV��

�

�

�

��������������-;����:H�REVHUYHG�WKLV�DVWHURLG�LQ�������:DUQHU��
������DQG�IRXQG�D�VLQJOH�SHULRG�RI��������K��7KHUH�ZDV�UHDVRQDEOH�
UHDVRQ�WR�EHOLHYH�WKDW�LW�ZDV�WXPEOLQJ�EXW�D�VHFRQG�SHULRG�FRXOG�QRW�
EH� IRXQG�� 6NLII� �����ZHE�� DOVR� KDG� VXIILFLHQW� UHDVRQ� WR� VXVSHFW�
WXPEOLQJ�DQG�UHSRUWHG�SHULRGV�RI��������K�DQG������K��7KHQ�FDPH�
RXU� ����� REVHUYDWLRQV�� 7KHVH� DOVR� LQGLFDWH� WXPEOLQJ� EXW� ZLWK�
SHULRGV�GLVVLPLODU�WR�WKRVH�UHSRUWHG�EHIRUH��
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�����;9���7KHUH�ZHUH�QR�SUHYLRXVO\�UHSRUWHG�URWDWLRQ�SHULRGV�IRU�
WKLV� 1($�� :H� KDG� D� UHODWLYHO\� VSDUVH� GDWD� VHW� RQ� ZKLFK� WR� GR�
DQDO\VLV��VR�RXU�UHVXOWV�KDYH�PRUH�WKDQ�WKH�XVXDO�XQFHUWDLQW\��

7KH� ³6LQJOH�3HULRG´� OLJKWFXUYH� FOHDUO\� VKRZV� WKDW� WU\LQJ� WR� ILQG�
RQH�� HYHQ� ZLWK� PRUH� GDWD�� ZRXOG� SUREDEO\� EH� WR� QR� DYDLO�� $V�
GHVFULEHG�SUHYLRXVO\��ZH�DWWHPSWHG� WR�H[WUDFW�RQH�RU� WZR�SHULRGV�
WKDW��ZKHQ�VXEWUDFWHG�IURP�WKH�GDWD�VHW��ZRXOG�DW�OHDVW�JLYH�D�JRRG�
ILW�WR�D�GRPLQDQW�SHULRG��:H�ZHUH�DEOH�WR�GR�WKLV��+RZHYHU��RQFH�
DJDLQ��WKH�WZR�DGGLWLRQDO�SHULRGV�DUH�PRUH�OLNHO\�GXH�WR�WKH�LQDELOLW\�
RI�MPO Canopus� WR� SURSHUO\� KDQGOH� D� GXDO�SHULRG� VHDUFK� RQ� D�
WXPEOLQJ� DVWHURLG�� 5HJDUGOHVV�� LW¶V� LQWULJXLQJ� WKDW�P2� DQG�P3�� DUH�
FORVH�WR�RQH�DQRWKHU�DQG�WKDW�WKH P3�OLJKWFXUYH�ZRXOG�EH�D�ZHOFRPH�
VLQJOH�SHULRG�VROXWLRQ�XQGHU�RWKHU�FLUFXPVWDQFHV��

�

�

�

�

$FNQRZOHGJHPHQWV�

7KH�DXWKRUV�JUDWHIXOO\�DFNQRZOHGJH�6KRHPDNHU�1(2�*UDQWV�IURP�
WKH�3ODQHWDU\�6RFLHW\� ��������������7KHVH�ZHUH�XVHG� WR�SXUFKDVH�
VRPH�RI�WKH�WHOHVFRSHV�DQG�&&'�FDPHUDV�XVHG�LQ�WKLV�UHVHDUFK��7KLV�
ZRUN�LQFOXGHV�GDWD�IURP�WKH�$VWHURLG�7HUUHVWULDO�LPSDFW�/DVW�$OHUW�
6\VWHP��$7/$6��SURMHFW��$7/$6�LV�SULPDULO\�IXQGHG�WR�VHDUFK�IRU�
QHDU� HDUWK� DVWHURLGV� WKURXJK� 1$6$� JUDQWV� 11��$5��*��
��166&��.������DQG���166&��.������E\SURGXFWV�RI�WKH�1(2�
VHDUFK� LQFOXGH� LPDJHV� DQG� FDWDORJV� IURP� WKH� VXUYH\� DUHD�� 7KH�
$7/$6� VFLHQFH� SURGXFWV� KDYH� EHHQ� PDGH� SRVVLEOH� WKURXJK� WKH�
FRQWULEXWLRQV�RI�WKH�8QLYHUVLW\�RI�+DZDLL�,QVWLWXWH�IRU�$VWURQRP\��
WKH� 4XHHQ
V� 8QLYHUVLW\� %HOIDVW�� WKH� 6SDFH� 7HOHVFRSH� 6FLHQFH�
,QVWLWXWH��DQG�WKH�6RXWK�$IULFDQ�$VWURQRPLFDO�2EVHUYDWRU\��
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7KLV�SDSHU�PDGH�XVH�RI�WKH�VHUYLFHV�SURYLGHG�E\�WKH�6$2�1$6$�
$VWURSK\VLFV�'DWD�6\VWHP��ZKLFK�LV�RSHUDWHG�E\�WKH�6PLWKVRQLDQ�
$VWURSK\VLFDO�2EVHUYDWRU\� XQGHU�1$6$�&RRSHUDWLYH�$JUHHPHQW�
��166&���0������

5HIHUHQFHV�

5HIHUHQFHV�IURP�ZHE�VLWHV�VKRXOG�EH�FRQVLGHUHG�WUDQVLWRU\��XQOHVV�
IURP�DQ�DJHQF\�ZLWK�D�ORQJ�OLIHWLPH�H[SHFWDQF\��6LWHV�UXQ�E\�SULYDWH�
LQGLYLGXDOV��HYHQ�LI�RQ�DQ�LQVWLWXWLRQDO�ZHE�VLWH��GR�QRW�QHFHVVDULO\�
IDOO�LQWR�WKLV�FDWHJRU\��

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

+DUULV�� $�:��� 3UDYHF�� 3��� *DODG�� $��� 6NLII�� %�$���:DUQHU�� %�'���
9LODJL��-���*DMGRV��6���&DUERJQDQL��$���+RUQRFK��.���.XVQLUDN��3���
&RRQH\�� :�5��� *URVV�� -��� 7HUUHOO�� '��� +LJJLQV�� '��� %RZHOO�� (���
.RHKQ��%�:����������³2Q�WKH�PD[LPXP�DPSOLWXGH�RI�KDUPRQLFV�RQ�
DQ�DVWHURLG�OLJKWFXUYH�´�Icarus ������������

3ROLVKRRN��'����������³/LJKWFXUYHV�DQG�6SLQ�3HULRGV�RI�1HDU�(DUWK�
$VWHURLGV��7KH�:LVH�2EVHUYDWRU\�´�Minor Planet Bull���������������

3UDYHF��3���6DURXQRYD��/���:ROI��0����������³/LJKWFXUYHV�RI���1HDU�
(DUWK�$VWHURLGV�´�Icarus���������������

3UDYHF�� 3��� :ROI�� 0��� 6DURXQRYD�� /�� �����ZHE�� ����ZHE��
����ZHE������ZHE������ZHE��� �
http://www.asu.cas.cz/~ppravec/neo.htm��

3UDYHF��3���+DUULV��$�:���6FKHLULFK��3���.XãQLUiN��3���âDURXQRYi��/���
+HUJHQURWKHU��&�:���0RWWROD��6���+LFNV��0�'���0DVL��*���.UXJO\��
<X�1���6KHYFKHQNR��9�*���1RODQ��0�&���+RZHOO��(�6���.DDVDODLQHQ��
0���*DOiG��$���%URZQ��3���'HJUDII��'�5���/DPEHUW��-�9���&RRQH\��
:�5��� )RJOLD�� 6�� �������� ³7XPEOLQJ� DVWHURLGV�´� Icarus������ ����
�����

3UDYHF�� 3��� 6FKHLULFK�� 3��� 'XUHFK�� -��� 3ROORFN�� -��� .XVQLUDN�� 3���
+RUQRFK��.���*DODG��$���9RNURXKOLFN\��'���+DUULV��$�:���-HKLQ��(���
0DQIURLG��-���2SLWRP��&���*LOORQ��0���&RODV��)���2H\��-���9UDVWLO��-���

5HLFKDUW��'��� ,YDUVHQ��.���+DLVOLS�� -���/D&OX\]H��$�� �������� ³7KH�
WXPEOLQJ�VWDWH�RI���������$SRSKLV�´�Icarus�������������

6NLII��%�$�������ZHE���3RVWLQJ�RQ�&$//�ZHE�VLWH�� �
https://minplanobs.org/MPInfo/php/call.php�

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

:DUQHU�� %�'��� +DUULV�� $�:��� 3UDYHF�� 3�� �������� ³7KH� $VWHURLG�
/LJKWFXUYH� 'DWDEDVH�´� Icarus� ����� ��������� 8SGDWHG� ����� 'HF��
http://www.minorplanet.info/lightcurvedatabase.html�

:DUQHU��%�'����������³1HDU�(DUWK�$VWHURLG�/LJKWFXUYH�$QDO\VLV�DW�
&6��3DOPHU�'LYLGH�6WDWLRQ�������-DQXDU\���0DUFK�´�Minor Planet 

Bull.��������������

:DUQHU��%�'�� �����D���³1HDU�(DUWK�$VWHURLG�/LJKWFXUYH�$QDO\VLV�
DW�&6��3DOPHU�'LYLGH�6WDWLRQ�������2FWREHU���'HFHPEHU�´�Minor 

Planet Bull���������������

:DUQHU��%�'�������E���³1HDU�(DUWK�$VWHURLG�/LJKWFXUYH�$QDO\VLV�
DW�&6��3DOPHU�'LYLGH�6WDWLRQ�������0DUFK���-XQH�´�Minor Planet 

Bull.��������������

:DUQHU��%�'����������³1HDU�(DUWK�$VWHURLG�/LJKWFXUYH�$QDO\VLV�DW�
&6��3DOPHU�'LYLGH�6WDWLRQ�������$SULO���-XO\�´�Minor Planet Bull��
�������������

:DUQHU��%�'����������³1HDU�(DUWK�$VWHURLG�/LJKWFXUYH�$QDO\VLV�DW�
&6��3DOPHU� 'LYLGH� 6WDWLRQ�� ����� 'HFHPEHU� WKUX� ����� $SULO�´�
Minor Planet Bull���������������

:DUQHU�� %�'��� 6WHSKHQV�� 5�'�� �����D��� ³1HDU�(DUWK� $VWHURLG�
/LJKWFXUYH�$QDO\VLV�DW�&6��3DOPHU�'LYLGH�6WDWLRQ�������'HFHPEHU�
�������$SULO�´�Minor Planet Bull.��������������

:DUQHU�� %�'��� 6WHSKHQV�� 5�'�� �����E��� ³1HDU�(DUWK� $VWHURLG�
/LJKWFXUYH�$QDO\VLV� DW�&6��3DOPHU�'LYLGH�6WDWLRQ�� �����$SULO� ��
-XQH�´�Minor Planet Bull.��������������

�

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

 4055 Magellan 03/30-04/04 9.3,12.0 177 10 7.501 0.003 0.45 0.03 

 6569 Ondaatje 05/19-05/22 41.0,41.3 230 39 5.96 0.01 0.89 0.03 

 8566 1996 EN 03/24-03/25 36.4,37.4 187 34 4.80 0.01 0.15 0.02 

 10302 1989 ML 06/02-06/15 22.0,24.6 250 11 T19.228 0.002 1.15 0.03 

       20.46 0.01 0.35 0.04 

       18.90 0.02 0.15 0.04 

 25916 2001 CP44 03/24-03/25 18.5,18.3 206 21 4.59 0.01 0.25 0.02 

 66251 1999 GJ2 06/21-06/26 27.8,30.5 267 21 2.573 0.002 0.11 0.02 

100756 1998 FM5 04/29-05/02 13.8,13.0 225 15 T6.359 0.001 0.82 0.03 

       33.3 0.2 0.20 0.03 

       2.54 0.01 0.08 0.01 

163692 2003 CY18 04/29-05/05 37.1,44.2 219 27 T27.66 0.01 1.22 0.05 

       16.38 0.01 0.41 0.04 

       15.73 0.02 0.19 0.03 

388945 2008 TZ3 04/29-05/02 42.6,47.4 196 8 T17.04 0.02 0.59 0.03 

       9.15 0.01 0.16 0.02 

464798 2004 JX20 05/23-05/31 52.9,43.8 252 30 T16.34 0.01 0.63 0.03 

       19.15 0.01 0.34 0.05 

  2018 XV5 06/09-06/16 48.2,57.3 256 37 T79.64 0.08 1.25 0.10 

       15.19 0.01 0.40 0.03 

       15.85 0.01 0.25 0.03 

7DEOH�,,��2EVHUYLQJ�FLUFXPVWDQFHV�DQG�UHVXOWV��7KH�SKDVH�DQJOH��D��LV�JLYHQ�DW�WKH�VWDUW�DQG�HQG�RI�HDFK�GDWH�UDQJH��/3$%�DQG�%3$%�DUH�WKH�
DYHUDJH�SKDVH�DQJOH�ELVHFWRU� ORQJLWXGH�DQG�ODWLWXGH��VHH�+DUULV�HW�DO���������� ,I�PRUH�WKDQ�RQH�OLQH�IRU�DQ�DVWHURLG�� WKH�ILUVW� OLQH�JLYHV�WKH�
GRPLQDQW�VROXWLRQ�DQG�KDV�D�7�VXSHUVFULSW��6XEVHTXHQW�OLQHV�DUH�DGGLWLRQDO��QRW�DOWHUQDWH��SHULRGV��6HH�WKH�WH[W�IRU�PRUH�GHWDLOV�


