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-HW�3URSXOVLRQ�/DERUDWRU\�

3DVDGHQD��&$������������86$�

ODQFH�EHQQHU#MSO�QDVD�JRY�

�5HFHLYHG�������2FWREHU�����

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

����� -DQ�$SULO�� 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���

$Q�,PSURYHG�3ODQQLQJ�7RRO�

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

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

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� ����q��� DQG� WKH� GHFOLQDWLRQ�� 6HDUFKHV� FDQ� OLPLW� UHVXOWV� WR� D�

SKDVH�DQJOH�UDQJH�EHWZHHQ������q��$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�d������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�t��±�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�/&'%��:DUQHU�HW�DO����������

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�t�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�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��

� �

)DYRUDEOH�$SSDULWLRQV��8�������

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

 18513 1996 TS5 701 01 12.6 15.5 +27 01 12.226 2.8 27 9.749 2 

 7186 Tomioka 9104 01 14.5 15.2 +22 01 14.017 0.2 22 7.309 2 

 4176 Sudek 602 01 17.5 15.4 +21 01 18.356 0.2 21 8.164 2 

 4683 Veratar 602 01 20.4 15.5 +19 01 21.076 0.5 19 29.391 2 

 2843 Yeti 9104 01 25.4 15.2 +11 01 25.063 3.9 11 156.718 2 

 4107 Rufino 9104 02 08.3 14.4 +10 02 08.728 2.7 10 22.371 2 

 4133 Heureka 502 02 12.5 15.3 +15 02 11.148 0.3 15 3.726 2- 

 2020 Ukko 606 02 15.5 15.1 +12 02 16.637 0.2 12 25.478 2+ 

 5438 Lorre 527 03 14.0 14.7 -40 03 13.600 20.1 -40 25.30 2+ 

 2030 Belyaev 9104 03 16.5 15.4 +3 03 15.282 0.3 2 2.738 2+ 

 5802 Casteldelpiano 9104 03 21.4 14.9 +1 03 21.914 0.8 1 2.970 2+ 

 2045 Peking 401 03 21.5 14.7 +2 03 21.506 1.0 2 158.7 2 

 9369 1993 DB1 410 03 25.5 15.3 -1 03 24.795 0.3 -1 54.335 2 

 4350 Shibecha 9105 03 30.8 15.1 +5 03 31.734 4.2 5 2.890 2+ 

 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+ 

 3815 Konig 517 04 22.0 15.1 -8 04 22.053 1.7 -8 6.239 2 

 9871 Jeon 9104 04 25.0 15.4 -21 04 24.821 4.0 -21 94 2 

 3857 Cellino 2004 04 30.5 15.1 -14 04 29.850 0.5 -14 3.657 2 Sidereal 

7DEOH�,��$�SDUWLDO�OLVW�RI�QXPEHUHG�DVWHURLGV�UHDFKLQJ�D�IDYRUDEOH�DSSDULWLRQ�DQG�ZLWK�DQ�/&'%�UDWLQJ�8�������2EMHFWV�LQ�EROG�WH[W�DUH�QHDU�
(DUWK�DVWHURLGV��
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6SLQ�$[LV�DQG�0RGHOLQJ��)DYRUDEOH�$SSDULWLRQ��8�!�����1R�/&'%�SROH��QRW�LQ�'$0,7��

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

 1302 Werra 602 01 02.4 14.1 +24 01 03.961 0.4 +24 8.183 3- 

 3335 Quanzhou 502 01 13.1 15.0 +15 01 13.284 2.7 +15 6.1564 3 

 3048 Guangzhou 2004 01 14.0 15.2 +18 01 14.054 1.8 +18 3.811 3- 

 862 Franzia 9106 01 17.4 13.2 +21 01 18.685 0.3 +21 7.523 3 

 4440 Tchantches 9102 01 20.3 15.3 +4 01 19.827 8.6 +04 2.7883 3 

 1342 Brabantia 9104 02 13.3 12.8 +4 02 12.375 5.0 +04 4.1754 3 

 469 Argentina 9106 02 14.5 12.1 +15 02 14.019 0.9 +15 17.5727 3 

 1318 Nerina 701 03 09.5 13.9 +16 03 08.507 6.1 +16 2.5280 3 

 75079 1999 VN24 701 03 11.1 15.3 -1 03 12.020 2.6 -00 6.632 3- 

137170 1999 HF1 9101 03 22.6 14.6 +44 05 15.366 57.3 +63 2.3192 3 

 298 Baptistina 403 04 10.2 13.3 -10 04 10.347 1.2 -10 16.23 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�

 3140 Stellafane 606 01 23.5 15.4 +25 01 23.818 2.00 +25 33.07 2 

 1684 Iguassu 602 01 30.5 15.5 +20 01 29.406 0.64 +20 6.416 2 

 2045 Peking* 401 03 21.5 14.7 +2 03 21.506 0.98 +2 158.7 2 Favorable 

 1055 Tynka 402 03 30.9 15.0 +2 03 30.340 2.44 +2 11.893 2+ 

 2345 Fucik 606 04 23.5 15.5 -25 04 23.860 4.21 -25 17.12 2 

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

/RZ�3KDVH�$QJOH��9�d�������SKDVH�DQJOH�D�d�������

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

 140 Siwa 9106 01 04.4 12.9 +22 01 05.870 0.1 +22 34.445 3 

 1254 Erfordia 9106 01 05.0 14.8 +24 01 03.864 0.3 +24 12.287 3 

 1067 Lunaria 633 01 10.4 13.9 +21 01 11.688 0.3 +21 6.057 3 

 240 Vanadis 9105 01 14.4 11.6 +21 01 15.023 0.0 +21 10.565 3 

 862 Franzia 9106 01 17.4 13.2 +21 01 18.685 0.3 +21 7.523 3 

 1076 Viola 9104 02 05.4 14.4 +15 02 06.119 0.3 +15 7.336 3 

 2258 Viipuri 9105 02 05.9 14.9 +15 02 06.830 0.2 +15 3.834 3 

 300 Geraldina 9106 02 07.6 14.2 +16 02 09.197 0.3 +16 6.8423 3 

 987 Wallia 9106 02 09.4 14.9 +14 02 11.295 0.1 +14 10.0813 3 

 282 Clorinde 9104 02 14.4 13.4 +13 02 14.967 0.2 +13 49.350 3- 

 526 Jena 602 02 18.0 13.6 +12 02 19.054 0.3 +12 11.877 2 

 271 Penthesilea 9106 02 27.4 14.1 +7 03 01.244 0.2 +07 18.787 3 

 2159 Kukkamaki 9104 03 02.7 14.7 +7 03 03.864 0.3 +07 3.867 3 

 1079 Mimosa 605 03 08.4 14.8 +4 03 09.912 0.2 +04 64.6 2- 

 108 Hecuba 601 03 10.5 12.0 +5 03 09.150 0.1 +05 14.256 3 

 491 Carina 9106 03 15.4 13.5 +2 03 17.040 0.2 +02 14.836 3 

 313 Chaldaea 415 03 16.4 10.8 +1 03 17.251 0.2 +01 8.392 3 

 358 Apollonia 9106 03 17.4 13.0 +1 03 19.125 0.2 +01 50.6 3- 

 954 Li 602 03 18.5 14.9 +2 03 16.065 0.1 +02 7.207 3 

 1409 Isko 9105 03 19.0 14.7 +1 03 19.366 0.2 +01 11.639 2+ 

 48 Doris 9106 03 19.4 11.3 -1 03 20.742 0.2 -00 11.89 3 

 139 Juewa 9106 03 20.4 10.5 +0 03 21.188 0.2 +00 20.991 3 

 160 Una 9106 03 22.4 12.6 -1 03 24.040 0.2 -01 11.033 3 

 497 Iva 9106 03 23.4 14.8 -1 03 24.357 0.1 -01 4.620 3 

 229 Adelinda 9106 03 24.5 14.5 +1 03 22.189 0.3 +01 6.60 3 

 60 Echo 9104 03 28.4 11.0 -4 03 28.921 0.2 -04 25.208 3 

 3394 Banno 9104 03 31.4 14.4 -5 03 31.972 0.2 -05 7.321 3 

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

 1512 Oulu 9107 04 08.5 14.3 -8 04 06.829 0.3 -08 132.3 2+ 

 1101 Clematis 2012 04 15.5 14.9 -8 04 13.453 0.3 -08 34.3 2 

 510 Mabella 9105 04 16.5 12.6 -9 04 15.233 0.3 -09 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 5.2885 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 

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

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

459462 2013 AY52 9101 01 07.0 17.0 -16 01 17.514 26.4 +17    

  2020 BC6 9101 01 07.4 15.4 -46 01 19.925 20.3 +06   PHA 

 887 Alinda 9101 01 12.1 9.3 +24 01 13.416 8.5 +26 28.41 3- 

137805 1999 YK5 9101 01 19.9 16.7 +73 01 10.837 36.9 +70 3.930 3- 

103067 1999 XA143 9101 01 20.6 15.9 +31 01 17.633 5.5 +26 9.8490 3 

 6239 Minos 9101 01 22.7 15.9 +48 11 01.189 5.0 +22 3.5558 3 

265196 2004 BW58 9101 01 28.4 15.3 -4 02 20.648 27.6 +39 6.479 3 PHA 

 1627 Ivar 9101 01 29.5 15.9 +17 01 28.900 0.4 +17 4.795 3 

 5332 Davidaguilar 9101 02 01.1 14.3 -8 02 10.604 25.4 +07 5.803 3 

 16834 1997 WU22 9101 02 05.9 15.9 -22 10 05.186 21.8 +32 9.345 3 

496869 2000 QU7 9101 02 16.7 16.6 +22 02 26.349 3.1 +13    

  2015 BK509 9101 02 23.0 16.8 -21 12 04.899 8.8 +37 0.0741 3 Pravec (2020) 

535844 2015 BY310 9101 03 02.3 16.0 -18 07 23.488 5.3 -28 0.09267 3 NHATS 

 66008 1998 QH2 9101 03 02.7 15.9 -68 09 19.536 31.4 +22 7.09 2+  

137126 1999 CF9 9101 03 05.0 14.1 +1 10 20.958 3.9 +03   PHA  

143678 2003 SA224 9101 03 16.7 16.4 +41 12 31. 9.0 -29 35. 2 

137170 1999 HF1 9101 03 22.6 14.6 +44 05 15.366 57.3 +63 2.3192 3 

 85709 1998 SG36 9101 03 28.1 16.0 -2 01 01.848 33.6 -32 3.573 3-  

  2014 TN17 9101 03 28.5 17.1 -21 - - -    

 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 04.872 50.0 +29   

 9058 1992 JB 9101 04 26.3 14.8 -15 05 05.449 30.5 +01   

 85818 1998 XM4 9101 04 28.1 17.0 +13 12 31. 22.4 +33 19.451 3  

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�t����K��8������

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

 887 Alinda 9101 01 12.1 9.3 +24 01 13.416 8.5 +26 28.41 3- 

 4683 Veratar 602 01 20.4 15.5 +19 01 21.076 0.5 +19 29.391 2 

 2843 Yeti 9104 01 25.4 15.2 +11 01 25.063 3.9 +11 156.718 2 

 741 Botolphia 9106 01 29.7 13.4 +24 01 29.551 2.6 +24 23.9101 3 

 282 Clorinde 9104 02 14.4 13.4 +13 02 14.967 0.2 +13 49.350 3- 

 2020 Ukko 606 02 15.5 15.1 +12 02 16.637 0.2 +12 25.478 2+ 

 7564 Gokumenon 9106 03 01.4 15.1 +9 03 01.677 0.7 +09 30.58 3 

 5438 Lorre 527 03 14.0 14.7 -40 03 13.600 20.1 -40 25.30 2+ 

 2045 Peking 401 03 21.5 14.7 +2 03 21.506 1.0 +02 158.7 2 

 9369 1993 DB1 410 03 25.5 15.3 -1 03 24.795 0.3 -01 54.335 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 -08 132.3 2+ 

 1101 Clematis 2012 04 15.5 14.9 -8 04 13.453 0.3 -08 34.3 2 

 2014 Vasilevskis 701 04 19.3 14.4 -8 04 18.685 1.8 -08 32.16 3- 

 9871 Jeon 9104 04 25.0 15.4 -21 04 24.821 4.0 -21 94 2  

7DEOH�9��$�SDUWLDO�OLVW�RI�QXPEHUHG�DVWHURLGV�UHDFKLQJ�D�IDYRUDEOH�DSSDULWLRQ�DQG�ZLWK�D�UHSRUWHG�SHULRG�P�t����KRXUV��


