
����

� 0LQRU�3ODQHW�%XOOHWLQ�����������

/,*+7&859(�3+2720(75<�23325781,7,(6���
�����$35,/�-8/<�

%ULDQ�'��:DUQHU�

&HQWHU�IRU�6RODU�6\VWHP�6WXGLHV��&6���

����6\FDPRUH�$YH��

(DWRQ��&2�������86$�

EULDQ#0LQ3ODQ2EV�RUJ�

$ODQ�:��+DUULV�

&HQWHU�IRU�6RODU�6\VWHP�6WXGLHV��&6���

/D�&DxDGD��&$������������86$�

-RVHI��XUHFK�

$VWURQRPLFDO�,QVWLWXWH�

&KDUOHV�8QLYHUVLW\�

������3UDJXH��&=(&+�5(38%/,&�

GXUHFK#VLUUDK�WURMD�PII�FXQL�F]�

/DQFH�$�0��%HQQHU�

-HW�3URSXOVLRQ�/DERUDWRU\�

3DVDGHQD��&$������������86$�
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�5HFHLYHG�������-DQXDU\�����

:H�SUHVHQW�OLVWV�RI�DVWHURLG�SKRWRPHWU\�RSSRUWXQLWLHV�IRU�

����� $SULO�-XO\�� 7KH� H[WHQGHG� IRXU�PRQWK� OLVWLQJ�

FRQWLQXHV�WKH�FKDQJHV�DQQRXQFHG�LQ�03%�������:DUQHU�

HW� DO��� �������([WHQGLQJ� WR� WKH�PRQWK�EH\RQG� WKH�XVXDO�

TXDUWHU�\HDU� DOORZV� EHWWHU� REVHUYDWLRQ� SODQQLQJ��

HVSHFLDOO\� IRU� WKRVH� ZRUNLQJ� LQ� ZLGH�VSUHDG�

FROODERUDWLRQV�� :LWK� WKH� PDVVLYH� LQSXW� RI� VXUYH\�

SKRWRPHWU\�� HYHQ� LI� PRVWO\� VSDUVH� GDWD�� WKH� VPDOO�

WHOHVFRSH� UHVHDUFKHU¶V� UROH� LV� PRYLQJ� DZD\� JHQHULF�

VWXGLHV� WR� WKRVH� FRQFHQWUDWLQJ� RQ� VSHFLILF� QHHGV� DQG�

WDUJHWV�DQG�VR��ZH�KRSH��OHDGLQJ�WR�HYHQ�PRUH�IXOILOOLQJ�

DQG�IUXLWIXO�HIIRUWV��

:H� UHIHU� WKH� UHDGHU� WR� WKH� OLJKWFXUYH� SKRWRPHWU\� RSSRUWXQLWLHV�

DUWLFOH� LQ�Minor Planet Bulletin� ����� �:DUQHU� HW� DO��� ������ IRU� D�

GHWDLOHG�GLVFXVVLRQ�RQ�WKH�HYROXWLRQ�RI�WKH�OLVWV�SUHVHQWHG�KHUH�DQG�

WKH� SXUSRVH� EHKLQG� HDFK� RQH�� ,Q� DGGLWLRQ��ZH� UHIHU� WKH� UHDGHU� WR�

RWKHU�SULRU�UHOHDVHV�RI�WKLV�SDSHU��H�J���:DUQHU�HW�DO���������IRU�PRUH�

GHWDLOHG�GLVFXVVLRQV�DERXW�WKH�UHTXLUHPHQWV�DQG�FRQVLGHUDWLRQV�IRU�

WKH�WDUJHWV�LQ�WKH�OLVWV�DQG�WR�:DUQHU�HW�DO�������D������E���

2Q�/LQH�3ODQQLQJ�7RRO�

7KH�HSKHPHULV�JHQHUDWRU�RQ�WKH�https://MinorPlanet.info�ZHE�VLWH�

DOORZV�FUHDWLQJ�FXVWRP�OLVWV�IRU�QXPEHUHG�REMHFWV�UHDFKLQJ�9�≤������

GXULQJ� D�JLYHQ�PRQWK� IURP������ WKURXJK������E\� VHWWLQJ� VHDUFK�

SDUDPHWHUV�EDVHG�RQ�D�QXPEHU�RI�SDUDPHWHUV��

https://www.minorplanet.info/php/callopplcdbquery.php 

7KH�XSGDWHG�SDJH�DGGHG�GDWD�IRU�WKH�PLQLPXP�SKDVH�DQJOH�RI�DQ\�

REMHFW�LQFOXGHG�LQ�WKH�VHDUFK��WKH�GDWH��������G���WKH�PLQLPXP�SKDVH�

DQJOH� ����°��� DQG� WKH� GHFOLQDWLRQ�� 6HDUFKHV� FDQ� OLPLW� UHVXOWV� WR� D�

SKDVH�DQJOH�UDQJH�EHWZHHQ������°��$OVR�QHZ�LV�OLPLWLQJ�WKH�UHVXOWV�

WR�D�UDQJH�RI�URWDWLRQ�SHULRGV�DQG�VR��IRU�H[DPSOH��RQH�FDQ�ORRN�IRU�

RQO\�ORQJ��RU�HVSHFLDOO\�VKRUW��SHULRG�REMHFWV��

,PSRUWDQW�DQG�8VHIXO�:HE�6LWHV�

7KH�GDWHV�DQG�YDOXHV�JLYHQ�RQ� WKH�0LQRU3ODQHW�LQIR�VLWH�DUH�YHU\�

JRRG�HVWLPDWHV� LQ�PRVW�FDVHV��1($V�DUH� VRPHWLPHV�DQ� LPSRUWDQW�

H[FHSWLRQ��8VH�WKH�VLWH�IRU�SUHOLPLQDU\�SODQQLQJ�IRU�REMHFWV�DQG�WKHQ�

FRQILUP�WKRVH�SODQV�XVLQJ�WKH�0LQRU�3ODQHW�&HQWHU�RU�-3/�+RUL]RQV�

ZHE�VLWHV��

03&�� http://www.minorplanetcenter.net/iau/MPEph/MPEph.html�

-3/�����https://ssd.jpl.nasa.gov/sb/orbits.html�

7KRVH�GRLQJ�ZRUN�IRU�PRGHOLQJ�VKRXOG�FRQWDFW�-RVHI��XUHFK�DW�WKH�

HPDLO�DGGUHVV�DERYH��,I�ORRNLQJ�WR�DGG�OLJKWFXUYHV�IRU�REMHFWV�ZLWK�

H[LVWLQJ� PRGHOV�� YLVLW� WKH� 'DWDEDVH� RI� $VWHURLG� 0RGHOV� IURP�

,QYHUVLRQ�7HFKQLTXHV��'$0,7��ZHE�VLWH��

https://astro.troja.mff.cuni.cz/projects/damit/�

WR�VHH�ZKDW��LI�DQ\��LQIRUPDWLRQ�LW�KDV�RQ�D�FKRVHQ�WDUJHW��

)RU�QHDU�(DUWK�DVWHURLGV� LQ�SDUWLFXODU��FKHFN� WKH� OLVW� IRXQG�RQ� WKH�

*ROGVWRQH�SODQQHG�WDUJHWV�VFKHGXOH�DW�

http://echo.jpl.nasa.gov/asteroids/goldstone_asteroid_schedule.html 

DQG�NHHS�LQ�WRXFK�ZLWK�/DQFH�%HQQHU�DW�WKH�HPDLO�DERYH��7KH�UDGDU�

WHDP� RIWHQ� QHHGV� XSGDWHG� DVWURPHWU\� DQG� SKRWRPHWU\� �URWDWLRQ�

SHULRG�� SULRU� WR� REVHUYLQJ�� .HHS� LQ� PLQG� DV� ZHOO� WKDW� WKH�

MinorPlanet.info�VLWH�RSSRVLWLRQ�GDWDEDVH�LQFOXGHV�RQO\�QXPEHUHG�

REMHFWV��.HHS�D�FORVH�H\H�RQ�WKH�03&�1($�SDJHV��

2QFH� \RX¶YH� REWDLQHG� DQG� DQDO\]HG� \RXU� GDWD�� LW¶V� LPSRUWDQW� WR�

SXEOLVK�\RXU�UHVXOWV��3DSHUV�DSSHDULQJ�LQ�WKH�Minor Planet Bulletin�

DUH�LQGH[HG�LQ�WKH�$VWURSK\VLFDO�'DWD�6\VWHP��$'6��DQG�VR�FDQ�EH�

UHIHUHQFHG� E\� RWKHUV� LQ� VXEVHTXHQW� SDSHUV�� ,W¶V� DOVR� LPSRUWDQW� WR�

PDNH� WKH� GDWD� DYDLODEOH� DW� OHDVW� RQ� D� SHUVRQDO� ZHEVLWH� RU� XSRQ�

UHTXHVW��:H�XUJH�\RX�WR�FRQVLGHU�VXEPLWWLQJ�\RXU�UDZ�GDWD�WR�WKH�

$/&'()� GDWDEDVH�� 7KLV� FDQ� EH� DFFHVVHG� IRU� XSORDGLQJ� DQG�

GRZQORDGLQJ�GDWD�DW��

http://www.alcdef.org�

7KH�GDWDEDVH�FRQWDLQV�DERXW�������PLOOLRQ�REVHUYDWLRQV�IRU��������

REMHFWV� �DV� RI� �����0D\� ����� PDNLQJ� LW� RQH� RI� WKH� PRUH� XVHIXO�

VRXUFHV�IRU�UDZ�GDWD�RI�dense�WLPH�VHULHV�DVWHURLG�SKRWRPHWU\��

7KH�3ODQQLQJ�/LVWV�

7KH� OLVWV�� H[FOXGLQJ� WKH� RQH� IRU� 1($V�� DUH� XVXDOO\� UHVWULFWHG� WR�

REMHFWV�UHDFKLQJ�9�≤ 15.5�GXULQJ�WKH�FRYHUHG�PRQWKV��7R�LQFOXGH�

HYHU\�REMHFW�ZLWKLQ�D�OLVW�WKDW�PHW�WKLV�FULWHULXP�DORQH�UHVXOWHG�LQ�IDU�

WRR� PDQ\� WDUJHWV� WKDQ� WKH� NQRZQ� FRPPXQLW\� RI� DVWHURLG�

SKRWRPHWULVWV�FRXOG�SRVVLEO\�KDQGOH��VR�RQO\�WKH�³EHWWHU´�FDQGLGDWHV�

DUH�LQFOXGHG��7KLV�LV�HQWLUHO\�VXEMHFWLYH�DQG�WKH�UHDGHU�LV�HQFRXUDJHG�

WR� YLVLW� WKH� https://MinorPlanet.info� ZHE� VLWH� DQG� XVH� DOO� WKH�

SODQQLQJ� WRROV� DYDLODEOH� WKHUH� VKRXOG� RXU� SUHIHUHQFHV� QRW� PDWFK�

\RXUV��

'RQ¶W�SUHVXPH�WKDW�VRPHWKLQJ�UDWHG�8�≥��±�GRHVQ¶W�QHHG�PRUH�ZRUN�

QRU��DW�WKH�RWKHU�HQG��WKDW�VRPHWKLQJ�QRW�UDWHG�DW�DOO�RU��±���8������

RU�KDV�D�ORQJ�SHULRG�VKRXOG�EH�VNLSSHG�LQ�OLHX�RI�DQ�³HDVLHU´�SURMHFW��

7KH� RIWHQ�KHDUG� VD\LQJ�� ³3DVW� SHUIRUPDQFH� LV� QRW� D� JXDUDQWHH� RI�

IXWXUH� UHVXOWV´� VKRXOG� EH� SDUW� RI� \RXU� ZRUN� HWKLF�� 6RPHRQH¶V�

³FHUWDLQ´� UHVXOW�PD\� QRW� EH� VR� FHUWDLQ� DIWHU� DOO�� HVSHFLDOO\� LI� LW¶V�

EDVHG�RQ�GDWD�WKDW�DUH�PLQLPDO�LQ�TXDQWLW\�DQG�RU�TXDOLW\��
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)DYRUDEOH� $SSDULWLRQV� LQFOXGHV� REMHFWV� UHDFKLQJ� RQH� RI� WKH� ILYH�

EULJKWHU� �IDYRUDEOH�� DSSDULWLRQV� IURP� ����� DQG� ����� DQG� UDWHG��

8������LQ�WKH�/&'%��

1R�3ROH�6ROXWLRQV�LQFOXGHV�REMHFWV�UDWHG�8�!����EXW�GR�QRW�KDYH�D�

SROH�LQGLFDWHG�RQ�WKH�/&'%�VXPPDU\�OLQH��7KLV�LV�OLVW�LV�WKH�PRVW�

OLNHO\�QHHGLQJ�IXUWKHU�FRQILUPDWLRQ�E\�FKHFNLQJ�WKH�'$0,7�ZHE�

VLWH��ZKLFK�JURZV�LQ�VSXUWV�ODUJH�DQG�VPDOO�TXLWH�IUHTXHQWO\�DQG�VR�

WKH�/&'%�FDQ�ODJ�FRQVLGHUDEO\��

3RRU�3ROH�6ROXWLRQV�LQFOXGHV�REMHFWV�UDWHG�8����±�WKDW�KDYH�D�SROH�

VROXWLRQ�RQ�WKH�VXPPDU\�OLQH��,Q�WKLV�FDVH��WKH�SHULRG�LV�RIWHQ�EDVHG�

RQ� XVLQJ� VSDUVH� VXUYH\� GDWD�� ZLWK� RU� ZLWKRXW� VXSSRUW� RI� GHQVH�

OLJKWFXUYH�GDWD��$Q�DGGLWLRQDO�VHW�RI�GHQVH�GDWD�PD\�KHOS�HOHYDWH�

ERWK�WKH�8�UDWLQJ�DQG�WKH�TXDOLW\�RI�WKH�SROH�VROXWLRQ��

/RZ�3KDVH�$QJOHV�LQFOXGHV�REMHFWV��UHJDUGOHVV�RI�8�UDWLQJ�RU�HYHQ�

KDYLQJ�D�SHULRG�� WKDW� UHDFK�D�VRODU�SKDVH�DQJOH�������<RX�VKRXOG�

UHIHU�WR�:DUQHU�HW�DO���������WR�UHYLHZ�LPSRUWDQW�LQIRUPDWLRQ�DERXW�

ORZ�VRODU�SKDVH�DQJOH�ZRUN��

/RQJ�3HULRGV�LQFOXGHV�REMHFWV�ZLWK�P�≥�a���KRXUV��7KHVH�DUH�RIWHQ�

RYHUORRNHG� EHFDXVH� WKH\� DUH� YHU\� GLIILFXOW� IRU� D� VLQJOH�VWDWLRQ�

FDPSDLJQ��+RZHYHU�� WKH\� DUH� LGHDO� IRU� FROODERUDWLRQV�� HVSHFLDOO\�

WKRVH�ZLWK�VWDWLRQV�ZHOO�VHSDUDWHG�LQ�ORQJLWXGH��

1($V��DND�5DGDU�7DUJHW��LV�OLPLWHG�WR�known�QHDU�(DUWK�DVWHURLGV�

WKDW�PLJKW�EH�RQ�WKH�UDGDU�WHDP¶V�UDGDU��SXQ�LQWHQGHG���,W�LV�FRPPRQ�

IRU� QHZO\�GLVFRYHUHG�REMHFWV� WR�PRYH� LQWR�RU� RXW� RI� WKH� OLVW��:H�

UHFRPPHQG�WKDW�\RX�NHHS�XS�ZLWK� WKH� ODWHVW�GLVFRYHULHV�E\�XVLQJ�

WKH�0LQRU�3ODQHW�&HQWHU�REVHUYLQJ�WRROV��

7KH�/LVW�'DWD�

,I� WKH� OLVW� LQFOXGHV� WKH� ³)DP´� FROXPQ�� WKLV� LV� WKH� RUELWDO� JURXS��

�!� ������ XVLQJ� FULWHULD� IURP� WKH� /&'%� RU� WKH� FROOLVLRQDO� IDPLO\��

���������EDVHG�RQ�1HVYRUQ\�HW�DO���������DQG�1HVYRUQ\���������7R�

FRQYHUW�WKH�QXPEHU�WR�D�QDPH��VHH�WKH�/&'%�GRFXPHQWDWLRQ�RQ�WKH�

/&'%�ZHE�VLWH�RU�XVH�WKH�2QH�$VWHURLG�/RRNXS�SDJH�RQ�WKH�VLWH��

https://www.minorplanet.info/php/lcdb.php�

https://minorplanet.info/php/oneasteroidinfo.php 

7DEOH�&ROXPQV�

1XP� $VWHURLG�QXPEHU��LI�DQ\��

1DPH� 1DPH��RU�GHVLJQDWLRQ��DVVLJQHG�E\�WKH�03&��

)DP� 2UELWDO�JURXS�RU�FROOLVLRQDO�IDPLO\��

%0'� 'DWH�RI�PD[LPXP�EULJKWQHVV��WR�����G�SUHFLVLRQ���

%0J� $SSUR[LPDWH�9�PDJQLWXGH�DW�EULJKWHVW��

%'&� $SSUR[LPDWH�GHFOLQDWLRQ�DW�EULJKWHVW��

3'� 'DWH�RI�PLQLPXP�SKDVH�DQJOH��WR�������G�SUHFLVLRQ���

30Q� 3KDVH�DQJOH�DW�PLQLPXP��VRODU�HORQJDWLRQ�!�������

3'&� $SSUR[LPDWH�GHFOLQDWLRQ�DW�PLQLPXP�SKDVH�DQJOH��

3��K�� 6\QRGLF� URWDWLRQ� SHULRG� IURP� VXPPDU\� OLQH� LQ� WKH�

/&'%� VXPPDU\� WDEOH�� $Q� 
� LQGLFDWHV� D� VLGHUHDO�

SHULRG��

8� /&'%�VROXWLRQ�TXDOLW\��8��IURP����SUREDEO\�ZURQJ��

WR����VHFXUH����

1RWHV� &RPPHQWV�DERXW�WKH�REMHFW��

6RPH� DVWHURLGV�PD\� DSSHDU� LQ�PRUH� WKDQ� RQH� OLVW�� 7KH� UHDGHU� LV�

UHIHUUHG�WR�WKH�ODWHVW�/&'%�UHOHDVH��:DUQHU�HW�DO���������DQG��ZKHUH�

DQG�ZKHQ�QHFHVVDU\��WKH�RULJLQDO�UHIHUHQFH�VRXUFH�VKRXOG�EH�XVHG��

7KH�1RWHV�FROXPQ�LV�UDUHO\�XVHG��IRU�QRZ��H[FHSW�IRU�WKH�1($V�OLVW��

All periods are taken from the summary line of the LCDB. If needed, 

the LCDB should be checked to find the source of the summary line 

period. 

  

)DYRUDEOH�$SSDULWLRQV��8�������
1XP� � 1DPH� )DP� %0'� %0J� %'&� 3'� 30Q� 3'&� 3��K�� 8� 1RWHV�

 1287 Lorcia 606 04 02.4 15.0 -7 04 02.576 0.9 -7 8.878 2 

 1841 Masaryk 9106 04 04.4 15.0 -5 04 05.675 0.6 -4 7.53 2+ 

 85953 1999 FK21 9101 04 05.0 14.6 34 03 31.001 30.1 11 28.08 2 

 1512 Oulu 9107 04 08.5 14.3 -8 04 06.829 0.3 -8 132.3 2+ 

 1101 Clematis 2012 04 15.5 14.9 -8 04 13.453 0.3 -8 34.3 2 

 1155 Aenna 9104 04 16.1 14.0 -7 04 15.971 1.4 -7 8.07 2+ 

 992 Swasey 9106 04 17.4 14.0 -12 04 16.987 0.6 -12 13.305 2+ 

 6372 Walker 604 05 15.5 14.9 -15 05 15.378 1.7 -15 44.25 2 

 1905 Ambartsumian 9104 05 16.8 14.1 -16 05 16.674 1.7 -16 92.153 2 

 2120 Tyumenia 9106 05 31.5 14.9 -9 05 30.689 4.8 -9 17.507 2 

 3507 Vilas 602 06 01.5 14.8 -20 05 31.330 0.6 -20 3.959 2+ 

 1457 Ankara 9105 06 09.5 13.5 -30 06 09.831 2.9 -30 35.54 2 

 2660 Wasserman 502 06 14.0 14.9 -4 06 12.481 8.7 -4 527.991 2 

 2324 Janice 602 06 24.4 14.5 -24 06 25.835 0.2 -24 23.2 2- 

 7747 Michalowski 9103 06 27.9 14.7 -26 06 27.556 1.6 -26 4.5 2 

 896 Sphinx 9104 07 11.3 13.5 -12 07 12.270 5.2 -12 21.038 2+ 

 2898 Neuvo 9104 07 15.5 14.8 -20 07 15.431 0.7 -20 13.83 2 

 4826 Wilhelms 701 07 16.0 14.8 -39 07 14.779 9.8 -39 15.004 2 

 1728 Goethe Link 9104 07 22.2 14.2 -10 07 22.169 4.7 -10 81 2 

 6422 Akagi 502 07 25.4 14.8 -18 07 25.748 0.9 -18 7.74 2 

 2865 Laurel 506 07 30.9 14.3 -24 07 31.204 2.5 -24 21.5 2 

7DEOH�,��$�SDUWLDO�OLVW�RI�QXPEHUHG�DVWHURLGV�UHDFKLQJ�D�IDYRUDEOH�DSSDULWLRQ�DQG�ZLWK�DQ�/&'%�UDWLQJ�8�������
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6SLQ�$[LV�DQG�0RGHOLQJ��)DYRUDEOH�$SSDULWLRQ��8�!�����1R�/&'%�SROH��QRW�LQ�'$0,7��
1XP� � 1DPH� )DP� %0'� %0J� %'&� 3'� 30Q� 3'&� 3��K�� 8� 1RWHV�

 1093 Freda 9106 05 18.5 12.3 -20 05 16.999 0.1 -20 19.670 3  

 4185 Phystech 9104 05 24.0 14.9 -22 05 24.169 0.9 -22 4.669 3 

 4223 Shikoku 606 06 21.5 14.7 -23 06 20.297 0.1 -24 9.137 3 

 5386 Bajaja 9104 06 23.5 14.5 -24 06 23.080 0.2 -24 16.841 3 

7DEOH�,,��$�SDUWLDO�OLVW�RI�QXPEHUHG�DVWHURLGV�UHDFKLQJ�D�IDYRUDEOH�DSSDULWLRQ�WKDW�KDYH�KLJK�TXDOLW\�SHULRGV�VROXWLRQV�EXW�GR�QRW�KDYH�D�SROH�
VROXWLRQ�LQ�WKH�/&'%�RU�'$0,7�GDWDEDVHV���

6SLQ�$[LV�DQG�0RGHOLQJ��$Q\�$SSDULWLRQ��8����±��3ROH�LQ�/&'%�'$0,7��
1XP� � 1DPH� )DP� %0'� %0J� %'&� 3'� 30Q� 3'&� 3��K�� 8� 1RWHV�

 1287 Lorcia 606 04 02.4 15.0 -7 04 02.576 0.9 -7 8.878 2  

 1841 Masaryk 9106 04 04.4 15.0 -5 04 05.675 0.6 -4 7.530 2+ 

 1365 Henyey 2009 04 06.5 13.9 -14 04 05.840 4.4 -14 18.986 2 

 1244 Deira 9104 04 09.9 14.1 -22 04 10.217 7.4 -22 210.600 2 

 2115 Irakli 606 04 24.8 15.0 -19 04 24.806 2.2 -19 29.765 2 

 818 Kapteynia 9106 05 16.3 14.0 -13 05 16.062 1.9 -13 16.350 2 

 1905 Ambartsumian 9104 05 16.8 14.1 -16 05 16.674 1.7 -16 *92.153 2 

 5518 Mariobotta 9104 05 18.8 14.8 -4 05 16.998 8.2 -4 108.600 2+  

 2091 Sampo 606 05 27.5 15.0 -9 05 27.575 4.0 -9 71.340 2 

 2120 Tyumenia 9106 05 31.5 14.9 -9 05 30.689 4.8 -9 17.507 2 

 3507 Vilas 602 06 01.5 14.8 -20 05 31.330 0.6 -20 3.959 2+ 

 1236 Thais 9104 06 01.2 14.9 -30 05 30.808 3.4 -30 *47.989 2 

 1457 Ankara 9105 06 09.5 13.5 -30 06 09.831 2.9 -30 35.540 2 

 1326 Losaka 9105 06 12.8 14.9 -14 06 11.669 3.3 -14 6.900 2 

 7747 Michalowski 9103 06 27.9 14.7 -26 06 27.556 1.6 -26 4.500 2 

 3702 Trubetskaya 9105 07 05.0 14.9 -15 07 03.609 3.5 -14 *8.291 2 

 896 Sphinx 9104 07 11.3 13.5 -12 07 12.270 5.2 -12 21.038 2+ 

 4826 Wilhelms 701 07 16.0 14.8 -39 07 14.779 9.8 -39 15.004 2 

 1728 Goethe Link 9104 07 22.2 14.2 -10 07 22.169 4.7 -10 81.000 2 

 6422 Akagi 502 07 25.4 14.8 -18 07 25.748 0.9 -18 7.740 2 

 2865 Laurel 506 07 30.9 14.3 -24 07 31.204 2.5 -24 21.500 2 

7DEOH�,,,��$�SDUWLDO�OLVW�RI�QXPEHUHG�DVWHURLGV�UHDFKLQJ�EULJKWHVW�PDJQLWXGH�WKDW�KDYH�D�UHSRUWHG�SROH�SRVLWLRQ�EXW�WKH�/&'%�UDWLQJ�LV�8�������
$�SHULRG�ZLWK�DQ�DVWHULVN�LV�VLGHUHDO��

/RZ�3KDVH�$QJOH��9�≤�������SKDVH�DQJOH�α ≤�������
1XP� � 1DPH� )DP� %0'� %0J� %'&� 3'� 30Q� 3'&� 3��K�� 8� 1RWHV�

 175 Andromache 9106 04 03.5 13.7 -3 03 31.940 0.2 -4 8.324 3 

 1512 Oulu 9107 04 08.5 14.3 -8 04 06.829 0.3 -8 132.3 2+ 

 1101 Clematis 2012 04 15.5 14.9 -8 04 13.453 0.3 -8 34.3 2 

 510 Mabella 9105 04 16.5 12.6 -9 04 15.233 0.3 -9 19.4 3 

 2052 Tamriko 606 04 18.5 14.9 -12 04 19.714 0.3 -12 7.469 3 

 1675 Simonida 402 04 23.4 14.6 -14 04 24.056 0.3 -14 5.289 3 

 468 Lina 602 04 26.5 14.6 -13 04 24.059 0.1 -13 16.33 3 

 1060 Magnolia 402 04 28.5 14.5 -15 04 28.055 0.3 -15 2.911 3 

 419 Aurelia 9104 05 09.5 10.2 -17 05 08.532 0.2 -17 16.784 3 

 1093 Freda 9106 05 18.5 12.3 -20 05 16.999 0.1 -20 19.67 3 

 2957 Tatsuo 606 05 28.5 14.7 -22 05 27.179 0.3 -22 6.819 3 

 1716 Peter 9106 05 27.4 15 -21 05 28.711 0.3 -21 11.514 3 

 690 Wratislavia 9106 06 04.5 12.5 -22 06 02.179 0.2 -23 8.64 3 

 552 Sigelinde 9106 06 14.2 13.3 -24 06 14.897 0.2 -24 17.156 3 

 4223 Shikoku 606 06 21.5 14.7 -23 06 20.297 0.1 -24 9.137 3 

 5386 Bajaja 9104 06 23.5 14.5 -24 06 23.080 0.2 -24 16.841 3 

 2324 Janice 602 06 24.4 14.5 -24 06 25.835 0.2 -24 23.2 2- 

 551 Ortrud 9106 07 06.5 14.1 -23 07 04.323 0.2 -23 17.416 3 

 295 Theresia 9106 07 08.5 14.1 -22 07 06.639 0.2 -22 10.702 3 

 891 Gunhild 9106 07 11.5 13.6 -23 07 10.298 0.3 -23 11.892 3- 

 1853 McElroy 9106 07 23.5 14.9 -20 07 21.728 0.1 -20 8.016 3- 

 522 Helga 9106 07 28.5 13.7 -20 07 26.068 0.2 -20 8.129 3 

 3478 Fanale 9104 07 27.5 14.9 -19 07 27.092 0.2 -19 3.245 3 

 390 Alma 9105 07 26.5 14.1 -19 07 28.418 0.2 -19 3.741 3 

7DEOH�,9��$�SDUWLDO�OLVW�RI�QXPEHUHG�DVWHURLGV�UHDFKLQJ�D�PLQLPXP�SKDVH�DQJOH�α ≤�������
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1($V��DND�5DGDU��5HDFKLQJ�%ULJKWHVW�IRU�<HDU��$Q\�$SSDULWLRQ��9�≤�������α ≤������

1XP� � 1DPH� )DP� %0'� %0J� %'&� 3'� 30Q� 3'&� 3��K�� 8� 1RWHV�

 85953 1999 FK21 9101 04 05.0 14.6 34 03 31.001 30.1 11 28.08 2  

152754 1999 GS6 9101 04 09.6 16.9 -32 04 24.276 8.3 -22 8.021 2   

223456 2003 UB10 9101 04 10.2 16.8 8 08 11.472 2.1 -18    

462959 2011 DU 9101 04 21.2 16.0 35 12 29.403 5.4 15 10.290 3 PHA  

436030 2009 JO2 9101 04 25.8 16.7 67 06 04.873 50.0 29    

9058  1992 JB 9101 04 26.3 14.7 -15 05 05.449 30.5 1   

433992 2000 HD74 9101 05 15.8 17.0 -44 05 12.689 21.5 -35 9.360 2 

390725 2003 HB 9101 05 20.1 16.7 61 04 14.120 55.9 19   PHA  

4957  Brucemurray 9101 05 24.5 16.7 -44 05 15.842 20.9 -50 2.892 3  

163696 2003 EB50 9101 05 27.4 14.2 -20 05 26.664 1.8 -20 62.060 3- Last radar: 2015 

424482 2008 DG5 9101 06 01.9 13.8 13 11 19.765 2.1 22   PHA  

85839  1998 YO4 9101 06 03.5 16.0 -53 07 01.968 25.0 -57 2.450 1  

4953  1990 MU 9101 06 09.1 15.1 -37 07 05.480 18.4 -52 14.218 3 Next radar: 2027 

 65733 1993 PC 9101 06 14.5 16.7 -44 06 29.433 13.2 -40 4.185 3  

138205 2000 EZ148 9101 06 17.1 14.3 -86 10 28.843 10.3 28    

7889  1994 LX 9101 06 25.3 16.8 13 06 28.840 21.1 10 2.741 3  

263976 2009 KD5 9101 06 30.2 15.9 -4 06 18.948 24.0 4 2.664 2+  

348400 2005 JF21 9101 07 13.5 16.5 9 12 07.061 14.2 -1 2.415 3  

437844 1999 MN 9101 07 02.4 16.4 -32 07 01.890 8.6 -32 5.495 3 Next radar: 2030 

442609 2012 KU42 9101 07 29.1 16.7 5 12 20.839 23.4 -14   

7DEOH�9,��$�OLVW�RI�QHDU�(DUWK�DVWHURLGV�NQRZQ�DV�RI������2FW�����*UHHQ�EDU�OLQHV�DUH�RQ�WKH�*ROGVWRQH�OLVW�RI�SODQQHG�WDUJHWV��3+$��3RWHQWLDOO\�
+D]DUGRXV�$VWHURLG��1+$76��1HDU�(DUWK�2EMHFW�+XPDQ�6SDFH�)OLJKW�$FFHVVLEOH�7DUJHWV�6WXG\��%$��%LQDU\�DVWHURLG��7KLV�LV�QRW�QHFHVVDULO\�
D�FRPSOHWH�OLVW�RI�*ROGVWRQH�WDUJHWV��&KHFN�WKHLU�ZHE�VLWH��

/RQJ�3HULRG��)DYRUDEOH�$SSDULWLRQ��P�≥����K��8������
1XP� � 1DPH� )DP� %0'� %0J� %'&� 3'� 30Q� 3'&� 3��K�� 8� 1RWHV�

 85953 1999 FK21 9101 04 05.0 14.6 34 03 31.001 30.1 11 28.08 2 

 1512 Oulu 9107 04 08.5 14.3 -8 04 06.829 0.3 -8 132.30 2+ 

 1101 Clematis 2012 04 15.5 14.9 -8 04 13.453 0.3 -8 34.30 2 

 6372 Walker 604 05 15.5 14.9 -15 05 15.378 1.7 -15 44.25 2 

 1905 Ambartsumian 9104 05 16.8 14.1 -16 05 16.674 1.7 -16 *92.153 2 

 1457 Ankara 9105 06 09.5 13.5 -30 06 09.831 2.9 -30 35.54 2 

 2660 Wasserman 502 06 14.0 14.9 -4 06 12.481 8.7 -4 527.99 2 

 1728 Goethe Link 9104 07 22.2 14.2 -10 07 22.169 4.7 -10 81.00 2 

7DEOH�9��$�SDUWLDO� OLVW�RI�QXPEHUHG�DVWHURLGV�UHDFKLQJ�D�IDYRUDEOH�DSSDULWLRQ�DQG�ZLWK�D�UHSRUWHG�SHULRG�P�≥����KRXUV��$�SHULRG�ZLWK�DQ�
DVWHULVN�LV�VLGHUHDO��


