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�5HFHLYHG�������2FWREHU�����

:H�SUHVHQW�OLJKWFXUYHV�DQG�V\QRGLF�URWDWLRQ�SHULRGV�IRU�
HLJKW� DVWHURLGV� LQFOXGLQJ� WKH� IDPLO\� SDUHQW� DVWHURLG�
�������$VWULG��

:H�SUHVHQW�DVWHURLG�OLJKWFXUYHV�REWDLQHG�YLD�WKH�ZRUNIORZ�SURFHVV�
GHVFULEHG�E\�'RVH� �������DQG� ODWHU� LPSURYHG� �'RVH���������7KLV�
ZRUNIORZ� DSSOLHV� WR� HDFK� LPDJH� DQ� HQVHPEOH� RI� W\SLFDOO\� ������
QHDUE\� FRPSDULVRQ� �³FRPS´�� VWDUV� VHOHFWHG� IURP� WKH� $7/$6�
UHIFDW��FDWDORJ��7RQU\���������7KLV�DEXQGDQFH�RI�FRPS�VWDUV�DQG�
RXU� FXVWRP� GLDJQRVWLF� SORWV� DOORZ� IRU� UDSLG� LGHQWLILFDWLRQ� DQG�
UHPRYDO�RI�RXWOLHU��YDULDEOH��DQG�SRRUO\�PHDVXUHG�FRPS�VWDUV��

7KH�SURGXFW�RI�WKLV�FXVWRP�ZRUNIORZ�LV�RQH�QLJKW¶V�WLPH�VHULHV�RI�
DEVROXWH�6ORDQ� U¶� �65��PDJQLWXGHV� IRU� RQH� WDUJHW� DVWHURLG��7KHVH�
DEVROXWH�PDJQLWXGHV�DUH�FRUUHFWHG� IRU� LQVWUXPHQW� WUDQVIRUPV�� VN\�
H[WLQFWLRQ�� DQG� LPDJH�WR�LPDJH� �³FLUUXV´�� IOXFWXDWLRQV�� DQG� WKXV�
WKH\�UHSUHVHQW�DEVROXWH�PDJQLWXGHV�DW�WKH�WRS�RI�HDUWK¶V�DWPRVSKHUH��
7KHVH� PDJQLWXGHV� DUH� LPSRUWHG� GLUHFWO\� LQWR� MPO Canopus�
VRIWZDUH��:DUQHU��������ZKHUH�WKH\�DUH�DGMXVWHG�IRU�GLVWDQFH�DQG�
SKDVH�DQJOH� GHSHQGHQFH�� WKHQ� ILW� E\� )RXULHU� DQDO\VLV� LQFOXGLQJ�
LGHQWLI\LQJ�DQ\�DOLDVHV��DQG�SORWWHG��

3KDVH�DQJOH� FRUUHFWLRQV� DUH�PDGH� E\� DSSO\LQJ� D�H-G�PRGHO� DQG�
ILQGLQJ� WKH�G� YDOXH� WKDW�PLQLPL]HV� EHVW�ILW�506�HUURU� DFURVV� DOO�
QLJKWV¶�GDWD�IRU�WKDW�DSSDULWLRQ��:KHQ�ZH�FDQQRW�HVWLPDWH�G��XVXDOO\�
GXH�WR�D�QDUURZ�UDQJH�RI�SKDVH�DQJOHV��ZH�DSSO\�WKH�0LQRU�3ODQHW�
&HQWHU¶V�GHIDXOW�YDOXH�RI�������1R�QLJKWO\�]HUR�SRLQW�DGMXVWPHQWV�
�'HOWD�&RPSV�LQ�MPO Canopus��ZHUH�PDGH�WR�DQ\�VHVVLRQ��RWKHU�
WKDQ�E\�HVWLPDWLQJ�G��

/LJKWFXUYH�5HVXOWV�

(LJKW�DVWHURLGV�ZHUH�REVHUYHG�IURP�1HZ�0H[LFR�6NLHV�REVHUYDWRU\�
DW� �����PHWHUV� HOHYDWLRQ� LQ� VRXWKHUQ�1HZ�0H[LFR�� ,PDJHV�ZHUH�
DFTXLUHG�ZLWK��D������P�3ODQH:DYH�27$�RQ�D�3ODQH:DYH�/�����
PRXQW�DQG�HTXDWRULDO�ZHGJH��DQG�D�6%,*�$&����0�&026�FDPHUD�
FRROHG�WR�����&�DQG�ILWWHG�ZLWK�D�6FKRWW�**����OLJKW�\HOORZ�ILOWHU��

7KLV� HTXLSPHQW�ZDV� RSHUDWHG� UHPRWHO\� YLD�ACP� VRIWZDUH� �'&���
'UHDPV���UXQQLQJ�RQH�QLJKW�SODQ�ILOHV�JHQHUDWHG�E\�S\WKRQ�VFULSWV�
�'RVH�� ������� ([SRVXUH� WLPHV� WDUJHWHG� ���� PLOOLPDJQLWXGHV�
XQFHUWDLQW\� LQ� DVWHURLG� LQVWUXPHQWDO� PDJQLWXGH�� VXEMHFW� WR� D�
PLQLPXP� H[SRVXUH� RI� ��� VHFRQGV� WR� HQVXUH� VXLWDEOH� FRPS�VWDU�
SKRWRPHWU\��DQG�WR�D�PD[LPXP�RI�����VHFRQGV��

),76�LPDJHV�ZHUH�FDOLEUDWHG�XVLQJ�WHPSHUDWXUH�PDWFKHG��H[SRVXUH�
PDWFKHG��PHGLDQ�DYHUDJHG�GDUN�LPDJHV�DQG�UHFHQW�IODW�LPDJHV�RI�D�
IOX[�DGMXVWDEOH�OLJKW�SDQHO��&DOLEUDWHG�LPDJHV�ZHUH�SODWH�VROYHG�E\�
TheSkyX��6RIWZDUH�%LVTXH���DQG�WDUJHW�DVWHURLGV�ZHUH�LGHQWLILHG�LQ�
Astrometrica �+HUEHUW�5DDE���$OO�SKRWRPHWULF�LPDJHV�ZHUH�YLVXDOO\�
LQVSHFWHG��WKH�DXWKRU�H[FOXGHG�LPDJHV�ZLWK�LQDGHTXDWH�WUDFNLQJ�RU�
VHHLQJ�TXDOLW\��H[FHVVLYH�LQWHUIHUHQFH�E\�FORXG�RU�PRRQ��RU�KDYLQJ�
VWDUV��VDWHOOLWH�WUDFNV��FRVPLF�UD\�DUWLIDFWV��UHVLGXDO�LPDJH�DUWLIDFWV��
RU�RWKHU�DSSDUHQW� OLJKW�VRXUFHV�ZLWKLQ����DUFVHFRQGV�RI� WKH�WDUJHW�
DVWHURLG¶V� VLJQDO� FHQWURLG�� ,PDJHV� SDVVLQJ� WKHVH� VFUHHQV� ZHUH�
VXEPLWWHG�WR�WKH�ZRUNIORZ��

7KH�**����OLJKW�\HOORZ�ILOWHU�XVHG�KHUH�UHTXLUHV�RQO\�PRGHVW�ILUVW�
RUGHU�WUDQVIRUPV�WR�\LHOG�PDJQLWXGHV�LQ�WKH�VWDQGDUG�6ORDQ�U¶��65��
SDVVEDQG��,Q�RXU�KDQGV��XVLQJ�WKLV�ILOWHU��UDWKHU�WKDQ�D�FOHDU�ILOWHU�RU�
QR�ILOWHU��LPSURYHV�WUDQVIRUP�OLQHDULW\�DQG�QLJKW�WR�QLJKW�PDJQLWXGH�
UHSURGXFLELOLW\�WR�D�GHJUHH�RXWZHLJKLQJ�WKH�PLQRU�ORVV�RI�VLJQDO�WR�
QRLVH�UDWLR�FDXVHG�E\�a����ORVV�RI�PHDVXUHG�IOX[��

2XU�ZRUNIORZ� HPSOR\V� DV� FRPS� VWDUV� DOO�$7/$6� UHIFDW�� HQWULHV�
ZLWK��GLVWDQFH�RI�DW�OHDVW����DUFVHFRQGV�IURP�LPDJH�ERXQGDULHV�DQG�
IURP�RWKHU�FDWDORJXHG� IOX[�VRXUFHV��QR�FDWDORJ�9$5,$%/(�IODJ��
65�PDJQLWXGH�ZLWKLQ�>������@�RI�WKH�WDUJHW�DVWHURLG¶V�65�PDJQLWXGH�
RQ�WKDW�QLJKW��H[FHSW�WKDW�YHU\�IDLQW�DVWHURLGV�XVHG�FRPS�VWDUV�ZLWK�
PDJQLWXGHV� LQ� WKH� UDQJH���� WR������6ORDQ� U¶�L¶�FRORU�YDOXH�ZLWKLQ�
>����������@��DQG�DEVHQFH�RI�YDULDELOLW\�DV�VHHQ�LQ�VHVVLRQ�SORWV�RI�
HDFK�FRPS�VWDU¶V�LQVWUXPHQWDO�PDJQLWXGH�YV�WLPH��

,Q� WKLV� UHSRUW�� ³SHULRG´� GHQRWHV� DQ� DVWHURLG¶V� V\QRGLF� URWDWLRQ�
SHULRG��DQG�³PPDJ´�GHQRWHV�PLOOLPDJQLWXGHV��������PDJQLWXGH���,Q�
WKH� OLJKWFXUYHV� EHORZ��MPO Canopus� Y��� VKRZV� ³65´� IRU� ERWK�
3DQ�67$556�DQG�6ORDQ�U¶�YDOXHV��

�����$VWULG��7KLV�SDUHQW�DVWHURLG�RI�WKH�$VWULG�IDPLO\�ZDV�IRXQG�WR�
KDYH�D�V\QRGLF�URWDWLRQ�SHULRG�RI����������������K��LQ�DJUHHPHQW�
ZLWK� PRVW� �������� K�� %HKUHQG�� ����ZHE�� ����� K�� %HKUHQG��
����ZHE�� ������� K�� :DV]F]DN� HW� DO��� ������ �������� K���XUHFK��
HW�DO���������������K��3RODNLV��������EXW�QRW�DOO���������K��'LWWHRQ��
HW�DO���������SUHYLRXV�UHSRUWV��:H�ILQG�D�ELPRGDO�OLJKWFXUYH�VKDSH��
2XU�)RXULHU�ILW�506�HUURU�LV���PPDJ��DQG�D�+�*�PRGHO�*�YDOXH�RI�
����� JDYH� D�PDUNHGO\� LPSURYHG� ILW� YV� WKH�03&�GHIDXOW� YDOXH� RI�
������

�

7KH�SHULRG� VSHFWUXP�GLVSOD\V�DOLDVHV�DW�PXOWLSOHV�RI�RQH�KDOI� WKH�
ELPRGDO�SHULRG��EXW�WKH��������K�SHULRG�HVWLPDWH�RQ�D�ELPRGDO�EDVLV�
DSSHDUV�VHFXUH��

�
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�����YDQ�+HUN��)URP����QLJKWV¶�REVHUYDWLRQV�RI�WKLV�)ORUD�IDPLO\�
DVWHURLG��ZH�HVWLPDWH�WKH�URWDWLRQ�SHULRG�WR�EH����������������K��LQ�
DJUHHPHQW�ZLWK�RQH�NQRZQ�VXUYH\�UHSRUW� �������K���XUHFK�HW�DO���
�������8VLQJ�D�*�YDOXH�RI������UDWKHU�WKDQ�WKH�03&�GHIDXOW�RI������
PDUNHGO\�GHFUHDVHG�WKH�)RXULHU�ILW�506�HUURU��ZKLFK�LV����PPDJ��

�

�

�����.XLSHU��)RU�WKLV�EULJKW�RXWHU�PDLQ�EHOW�DVWHURLG��ZH�HVWLPDWH�D�
SHULRG�RI�����������������K� IURP����QLJKWV�RI�GDWD� WDNHQ�RYHU�D�
VSDQ� RI� ��� SHULRGV�� :H� IRXQG� QR� SUHYLRXV� UHSRUWV� RI� SHULRG� RU�
OLJKWFXUYH� IRU� WKLV� DVWHURLG�� 7KH� DPSOLWXGH� LV� PRGHVW�� DQG� WKH�
OLJKWFXUYH� VKRZV� VLJQLILFDQW� ZLWKLQ�QLJKW� PDJQLWXGH� WUHQGLQJ��
FRQVLVWHQW� ZLWK� SUHFHVVLRQ� �³WXPEOLQJ´��� 2XU� 506� HUURU� RI��
��� PPDJ� LQFOXGHV� HIIHFWV� RI� SUHFHVVLRQ�� DQG� D� *�YDOXH� RI� �����
LPSURYHG�WKH�ILW��

�

,Q�WKH�SHULRG�VSHFWUXP��SUHFHVVLRQ�HIIHFWV�LQFUHDVH�WKH�506�HUURU�
RI�WKH�PDLQ�VLJQDOV��EXW�WKH�PDMRU�VLJQDOV�GR�OLH�DW���������DQG�����
WLPHV�RXU�SURSRVHG�SHULRG��

�

����� %HOOHURSKRQ�� )RU� WKLV� RXWHU� PDLQ�EHOW� DVWHURLG�� ZH� ILQG� D�
SHULRG�RI���������������K��FRQVLVWHQW�ZLWK�DQ�HDUO\�HVWLPDWH��������
K��+DUULV��������EXW�GLIIHULQJ�IURP�RQH�NQRZQ�VXUYH\�UHVXOW��������
K��:DV]F]DN�HW�DO����������$V� WKH�VPDOO�SKDVH�DQJOH�UDQJH�RI�RXU�
REVHUYDWLRQV� SUHFOXGHV� *�YDOXH� HVWLPDWLRQ�� ZH� KDYH� DSSOLHG� WKH�
03&�GHIDXOW�YDOXH�RI�������2XU�)RXULHU�ILW�506�HUURU�LV���PPDJ��

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

 1128 Astrid 2024 09/25-10/05  6.1,1.8 16 -1 10.237 0.002 0.11 0.02 AST  

 1752 van Herk 2024 09/25-10/13 *10.6, 2.9 17 4 88.466 0.024 0.51 0.04 FLO  

 1776 Kuiper 2024 05/03-07/31 *8.6,17.8 244 11 103.375 0.055 0.09 0.03 MB-O 

 1808 Bellerophon 2024 10/04-10/07 15.4,14.2 41 1 4.147 0.002 0.16 0.02 MB-O 

 2984 Fedynskij 2024 05/28-07/12 *2.3,15.7 247 6 8.140 0.001 0.42 0.04 MB-O 

 3831 Pettengill 2024 09/26-10/08 26.0,28.8 326 -1 5.431 0.001 0.77 0.05 FLO  

 4339 Almamater` 2024 10/02-10/14 10.2, 3.3 23 3 109.074 0.084 0.30 0.03 MB-I 

 6453 1991 NY 2024 09/28-09/30 10.6, 9.4 22 0 2.872 0.002 0.21 0.03 MB-I 

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����������
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7KH�SHULRG�VSHFWUXP�VXSSRUWV�RXU�QHZ�HVWLPDWH��1R�FOHDU�VLJQDOV�
DSSHDU�DW�SUHYLRXV�HVWLPDWHV�RI������K�DQG���K��7KH������K�HVWLPDWH�
LV�DQ�DOLDV�RI�RXU�UHVXOW�E\���URWDWLRQ�SHU�GD\��

�

�����)HG\QVNLM��:H�ILQG�D�URWDWLRQ�SHULRG�RI���������������K�IRU�
WKLV�RXWHU�PDLQ�EHOW�DVWHURLG��LQ�FORVH�DJUHHPHQW�ZLWK�RQH�SUHYLRXV�
VXUYH\� UHVXOW� RI� ��������K� ��XUHFK�HW� DO��� �������7KH� VXEVWDQWLDO�
DPSOLWXGH�RI������PDJQLWXGHV�DQG�D�SHUVLVWHQW�GLIIHUHQFH�EHWZHHQ�
WKH� VKDSHV� RI� WKH� ELPRGDO� KDOYHV� SHUVXDGH� XV� WR� LQWHUSUHW� WKH�
OLJKWFXUYH�DV�ELPRGDO��2XU�)RXULHU�ILW�506�HUURU�LV����PPDJ��

�

7KH�SHULRG�VSHFWUXP�GLVSOD\V�QXPHURXV�DOLDV�VLJQDOV��EXW�DOO�PDMRU�
VLJQDOV�OLH�DW�PXOWLSOHV�RI�ò�RXU�SURSRVHG�SHULRG��DV�H[SHFWHG�IRU�D�
ELPRGDO�OLJKWFXUYH�ZLWK�VLPLODU�KDOYHV��

�

�����3HWWHQJLOO��)RU�WKLV�)ORUD�IDPLO\�DVWHURLG��RXU�SHULRG�HVWLPDWH�
RI� ������� �� ������� K� FRQILUPV� WKH� PDMRULW\� RI� SUHYLRXV� SHULRG�
UHSRUWV�����������K���XUHFK�HW�DO���������������K��(UDVPXV�HW�DO���
������ �������� K�� 3iO� HW� DO��� ������ EXW� GLIIHUV� IURP� RQH� RWKHU��
������ K�� %HKUHQG�� ����ZHE��� 7KH� ELPRGDO� OLJKWFXUYH¶V� KDOYHV�
DSSHDU�DV�HDFK�RWKHUV¶�UHYHUVH�LQ�WLPH��*LYHQ�WKH�QDUURZ�UDQJH�RI�
SKDVH�DQJOHV��ZH�DGRSW�WKH�03&�GHIDXOW�*�YDOXH�RI�������DQG�RXU�
ILW�506�HUURU�LV����PPDJ��

�

7KH�SHULRG�VSHFWUXP�IDYRUV�RXU�SHULRG�HVWLPDWH��9HU\�PDQ\�VLJQDOV�
DSSHDU�DW�DOLDV�YDOXHV�DQG�DW�PXOWLSOHV�RI�ò�RXU�SHULRG�HVWLPDWH��EXW�
WKH�REVHUYDWLRQV¶�KLJK�VLJQDO�WR�QRLVH�UDWLR�PLJKW�GLVWUDFW�IURP�WKH�
IDFW� WKDW�RXU�HVWLPDWH¶V� ILW�506�HUURU� LV�RQH�KDOI� WKDW�RI� WKH�QH[W�
EHVW�SHULRG�VROXWLRQ��ZKLFK�LWVHOI�OLHV�DW�WZLFH�RXU�HVWLPDWH���

7KH� SUHYLRXVO\� UHSRUWHG� HVWLPDWH� RI� ����� K� GRHV� QRW� DSSHDU� DV� D�
PDMRU� VLJQDO�� DQG� ZH� FDQQRW� H[SODLQ� LW� DV� DQ� DOLDV� RU� VLPSOH�
IUDFWLRQDO�PXOWLSOH�RI�WKH�HPHUJLQJ�FRQVHQVXV�HVWLPDWH��

�
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�����$OPDPDWHU��:H�REVHUYHG� WKLV� LQQHU�PDLQ�EHOW�DVWHURLG�RYHU�
���FRQVHFXWLYH�QLJKWV��DERXW���SHULRG�GXUDWLRQV���\LHOGLQJ�D�URWDWLRQ�
SHULRG�HVWLPDWH�RI�����������������K��ZKLFK�GLIIHUV�IURP�WKH�VROH�
NQRZQ� UHSRUW� �������K��9DQGHU�+DDJHQ���������7KH� OLJKWFXUYH� LV�
ELPRGDO��WKH�KDOYHV�DUH�VLPLODU�H[FHSW�WKDW�WKH\�GLIIHU�LQ�PLQLPXP�
EULJKWQHVV��)RXULHU�ILW�ZDV�RSWLPL]HG�QHDU�*�RI�������DQG�RXU�506�
HUURU�LV����PPDJ��

�

2XU� SHULRG� VSHFWUXP� LV� GRPLQDWHG� E\� WKH� ILUVW� IRXU�PXOWLSOHV� RI��
ò�SHULRG��DV�H[SHFWHG�IRU�D�ELPRGDO�OLJKWFXUYH�ZLWK�VLPLODU�KDOYHV��
1R�PDMRU�VLJQDO�DSSHDUV�QHDU� WKH�SUHYLRXVO\�UHSRUWHG�HVWLPDWH�RI�
������K��

�

������������1<��2XU�SHULRG�HVWLPDWH�RI���������������K��JHQHUDWHG�
IURP�WKUHH�ORQJ�QLJKWV�RI�REVHUYDWLRQ��GLIIHUV�IURP�WKH�VROH�NQRZQ�
SHULRG� UHSRUW�RI����K� �3UDYHF�HW� DO��� ����ZHE���7KH� OLJKWFXUYH� LV�
FOHDUO\�ELPRGDO��2XU�)RXULHU�ILW�506�HUURU�LV����PPDJ��

�

2XU�SHULRG�VSHFWUXP�DSSHDUV�XQDPELJXRXV��QR�VLJQDO�DSSHDUV�DW����
K��

�

$FNQRZOHGJHPHQWV�

7KH� DXWKRU� WKDQNV� DOO� FRQWULEXWRUV� WR� WKH� $7/$6� SDSHU� �7RQU\��
HW� DO��� ������ IRU� SURYLGLQJ� RSHQO\� DQG� ZLWKRXW� FRVW� WKH� $7/$6�
UHIFDW��FDWDORJ��2XU�ZRUN�DOVR�PDNHV�H[WHQVLYH�XVH�RI�WKH�S\WKRQ�
ODQJXDJH�LQWHUSUHWHU�DQG�RI�VHYHUDO�VXSSRUWLQJ�SDFNDJHV��QRWDEO\��
DVWURS\�� FFGSURF�� HSKHP�� PDWSORWOLE�� SDQGDV�� SKRWXWLOV�� UHTXHVWV��
VN\ILHOG��DQG�VWDWVPRGHOV���DOO�PDGH�DYDLODEOH�RSHQO\�DQG�ZLWKRXW�
FRVW��

5HIHUHQFHV�

%HKUHQG�� 5�� �����ZHE�� ����ZHE�� ����ZHE��� 2EVHUYDWRLUH� GH�
*HQqYH�ZHE�VLWH��http://obswww.unige.ch/~behrend/page_cou.html 

'LWWHRQ��5���$GDP��$���'R\HO��0���*LEVRQ��-���/HH��6���/LQYLOOH��'���
0LFKDOLN�� '��� 7XUQHU�� 5��� :DVKEXUQ�� .�� �������� ³/LJKWFXUYH�
$QDO\VLV�RI�0LQRU�3ODQHWV�2EVHUYHG�DW� WKH�2DNOH\�6RXWKHUQ�6N\�
2EVHUYDWRU\�������2FWREHU��������0DUFK�´�Minor Planet Bull������
�������

'RVH�� (�9�� �������� ³$� 1HZ� 3KRWRPHWULF� :RUNIORZ� DQG�
/LJKWFXUYHV�RI�)LIWHHQ�$VWHURLGV�´�Minor Planet Bull���������������

'RVH�� (�9�� �������� ³/LJKWFXUYHV� RI� 1LQHWHHQ� $VWHURLGV�´�Minor 

Planet Bull�������������

�XUHFK�� -��� 7RQU\�� -��� (UDVPXV�� 1��� 'HQQHDX�� /��� +HLQ]H�� $�1���
)OHZHOOLQJ��+���9DQþR��5����������³$VWHURLG�PRGHOV�UHFRQVWUXFWHG�
IURP�$7/$6�SKRWRPHWU\�´�Astron. Astrophys.������$����

(UDVPXV�� 1��� 1DYDUUR�0H]D�� 6��� 0F1HLOO�� $��� 6LFNDIRRVH�� $�$���
'HQQHDX�� /��� )OHZHOOLQJ�� +��� +HLQ]H�� $��� 7RQU\�� -�/�� ��������
³,QYHVWLJDWLQJ� 7D[RQRPLF� 'LYHUVLW\� ZLWKLQ� $VWHURLG� )DPLOLHV�
WKURXJK� $7/$6� 'XDO�EDQG� 3KRWRPHWU\�´� Astrophys. J. Suppl. 

Series����������

+DUULV� ��������$V�SXEOLVKHG� LQ� WKH�$VWHURLG�/LJKWFXUYH�'DWDEDVH�
�/&'%��:DUQHU���������

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



� ���

� 0LQRU�3ODQHW�%XOOHWLQ�����������

3iO��$��DQG����FROOHDJXHV���������³6RODU�6\VWHP�2EMHFWV�2EVHUYHG�
ZLWK� 7(66� �� )LUVW� 'DWD� 5HOHDVH�� %ULJKW� 0DLQ�EHOW� DQG� 7URMDQ�
$VWHURLGV�IURP�WKH�6RXWKHUQ�6XUYH\�´�Astrophys. J. Suppl. Series�
���������

3RODNLV�� 7�� �������� ³3HULRG� 'HWHUPLQDWLRQ� IRU� 7ZHQW\� 0LQRU�
3ODQHWV�´�Minor Planet Bull���������������

3UDYHF�� 3��� :ROI�� 0��� 6DURXQRYD�� /�� �������� 2QGUHMRY� $VWHURLG�
3KRWRPHWU\� 3URMHFW� ZHEVLWH�� 3UHSXEOLVKHG� SHULRGV� RI� DVWHURLGV�
SDJH��https://www.asu.cas.cz/~ppravec/newres.txt�

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

9DQGHU� +DDJHQ�� *�$�� �������� ³/LJKWFXUYHV� RI� ���� +DSDJ�� �����
,EDUUXUL�� �����.DUDPDQRY�������$OPDPDWHU�� DQG������9RMWHFK�´�
Minor Planet Bull�������������

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

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

:DV]F]DN��$�� DQG� ��� FROOHDJXHV� �������� ³$VWHURLG�/LJKW�&XUYHV�
IURP�WKH�3DORPDU�7UDQVLHQW�)DFWRU\�6XUYH\��5RWDWLRQ�3HULRGV�DQG�
3KDVH�)XQFWLRQV�IURP�6SDUVH�3KRWRPHWU\�´�Astron. J.�����������

�

�

�

$1$/<6,6�$1'�/,*+7&859(6��

2)�(/(9(1�$67(52,'6�

5DIDHO�*RQ]iOH]�)DUIiQ��=����
2EVHUYDWRULR�8UDQLERUJ�
eFLMD��6HYLOOD��63$,1�
XUDQLERUJ��#JPDLO�FRP�

)DXVWLQR�*DUFtD�GH�OD�&XHVWD��-����
/D�9DUD��9DOGpV��
$VWXULDV��63$,1�

(VWHEDQ�5HLQD�/RUHQ]�������
0DVTXHID��&DQ�3DUHOODGD�
%DUFHORQD��63$,1�

&DUORV�%RWDQD�$OEi��<����
2EVHUYDWRULR�HQ�0DJDORIHV�
)HQH��$�&RUXxD��63$,1�

-DYLHU�'H�(OtDV�&DQWDODSLHGUD��/����
2EVHUYDWRULR�HQ�0DMDGDKRQGD�

0DGULG��63$,1�

-DYLHU�5XL]�)HUQiQGH]��-����
2EVHUYDWRULR�GH�&DQWDEULD�

&DQWDEULD��63$,1�

)HOLSH�*yPH]�3LQLOOD��-����
2EVHUYDWRULR�'LH]DODRQFH�
,OODQD��*XDGDODMDUD��63$,1�

$UWXUR�0DUWtQ�6DXUD�
2EVHUYDWRULR�3HxDV�%ODQFDV�
)XHQWH�ÈODPR��0XUFLD��63$,1�

-RVp�0��)HUQiQGH]��$QG~MDU��=����
2EVHUYDWRULR�,QPDFXODGD�GHO�0ROLQR�

6HYLOOD��63$,1�

�5HFHLYHG�������-XO\�����

7KH�DQDO\VLV��REVHUYDWLRQ��DQG�UHVXOWV�RI�WKH�OLJKWFXUYHV�
RI� WKH� HOHYHQ� DVWHURLGV� SUHVHQWHG� KHUH� ZHUH� PRVWO\�
SHUIRUPHG� GXULQJ� WKH� PRQWKV� RI� ����� 0DUFK� WR� -XO\��
ZKLOH�WKH�RWKHUV�ZHUH�REVHUYHG�LQ������DQG�������,Q�VRPH�
FDVHV��ZH� REWDLQHG� URWDWLRQ� SHULRGV� VRPHZKDW� GLIIHUHQW�
IURP�WKRVH�SUHYLRXVO\�SXEOLVKHG��)RU�RWKHUV��ZH�FRXOG�QRW�
ILQG�D�SHULRG�LQ�WKH�OLWHUDWXUH��7KH�HOHYHQ�DVWHURLGV�VWXGLHG�
DQG� WKH� GHULYHG� URWDWLRQ� SHULRGV� ZHUH�� ���� +RQRULD�
�������� K��� ���� %UDQJDQH� �������� K��� ���� $UHTXLSD�
�������� K��� ����� (VFODQJRQD� ������� K��� ����� %UDGOH\�
������� K��� ����� 7RPKDPLOWRQ� �������� K��� �����1DGHUL�
������� K��� ����� :LOOLDPPXUGRFK� ������� K��� �����
'DWHPDVDPXQH� ������� K��� �����1DPLNL� ������� K��� DQG�
�����6DOL[���������K���

:H�PDGH�SKRWRPHWULF�REVHUYDWLRQV�RI�D� WRWDO�RI�HOHYHQ�DVWHURLGV��
PRVWO\�LQ������EXW�VRPH�LQ������RU�������,Q�DOO�FDVHV��WKH�LPDJHV�
REWDLQHG� ZHUH� FDOLEUDWHG� LQ� WKH� FRQYHQWLRQDO� PRGH�� ZLWKRXW�
SKRWRPHWULF�ILOWHU��DQG�ZLWK�WKH�DSSOLFDWLRQ�RI�GDUNV��ELDV�DQG�IODWV��
'DWD�DQDO\VLV�DQG�SURFHVVLQJ�ZHUH�SHUIRUPHG�XVLQJ�FotoDif���������
Tycho Tracker���������DQG�Periodos��������VRIWZDUH��,Q�DGGLWLRQ��
DOO�GDWD�ZHUH�OLJKW�WLPH�FRUUHFWHG��,QGLYLGXDO�OLJKWFXUYH�SORWV�DORQJ�
DGGLWLRQDO�FRPPHQWV�DV�UHTXLUHG�DUH�SUHVHQWHG�EHORZ��


