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3KRWRPHWULF� REVHUYDWLRQV� ZHUH� PDGH� RI� DVWHURLGV��

����� 3REHGD�� ����� 6ZRSH�� DQG� ����� 3DYDURWWL�� )URP�

WKHVH�� ZH� GHWHUPLQHG� WKH� V\QRGLF� URWDWLRQ� SHULRG� DQG�

OLJKWFXUYH�DPSOLWXGHV�IRU�HDFK�DVWHURLG��

&&'� SKRWRPHWULF� REVHUYDWLRQV� ZHUH� REWDLQHG� E\� REVHUYDWRULHV�

DURXQG� WKH� JOREH� IURP� ����� 0DUFK� WR� -XQH� IRU� DVWHURLG��

����� 3REHGD� DQG� IURP� ����� $XJXVW� WR� 6HSWHPEHU� IRU� DVWHURLGV�

����� 6ZRSH� DQG� ����� 3DYDURWWL�� 6HYHUDO� RI� WKH� FR�DXWKRUV� XVHG�

WKHLU�RZQ�HTXLSPHQW�DQG�VRPH�XVHG�WKH�/DV�&XPEUHV�2EVHUYDWRU\�

IDFLOLWLHV��

7KH�SKRWRPHWULF�DQDO\VLV�ZDV�SHUIRUPHG�XVLQJ�TychoTracker Pro�

9HUVLRQ���������TT��3DUURWW���������6WDQGDUG�GLIIHUHQWLDO�WHFKQLTXHV�

ZHUH�XVHG�RQ�LPDJHV�ZLWK�WKH�FRPSDULVRQ�VWDUV�VHOHFWHG�E\�TT�WR�EH�

ZLWKLQ�WKH�FRORXU�UDQJH�RI����������%�9�����������L�H���QHDU�VRODU�

FRORU�� 7KH�$VWHURLG�7HUUHVWULDO�LPSDFW�/DVW�$OHUW� 6\VWHP� FDWDORJ�

�$7/$6� UHIFDW��� 7RQU\� HW� DO��� �������ZDV� XVHG� DV� WKH� VRXUFH� RI�

PDJQLWXGHV�IRU�WKH�FRPSDULVRQ�VWDUV��

3HULRG�GHWHUPLQDWLRQ�LQ�TT�RSHUDWHV�E\�XVLQJ�XVHU�GHILQHG�RUGHUV�RI�

)RXULHU�DQDO\VLV�WR�ILQG�PRGHO�OLJKWFXUYHV�E\�VDPSOLQJ�SHULRGV�RYHU�

D� XVHU�GHILQHG� UDQJH� WKDW� EHVW� ILW� WKH� GDWD�� 7KH� SURJUDP� OLVWV� WKH�

506�RI�WKH�ILW�IRU�HDFK�VDPSOH�SHULRG�DQG�XVHV�WKH�YDOXHV�WR�FUHDWH�

D�period spectrum��ZKLFK� SORWV�506� YHUVXV� SHULRG�� (DFK� REMHFW�

\LHOGHG�D�FOHDU�EHVW�ILW� VROXWLRQ�� VHHQ�DV�D�ZHOO�GHILQHG�PLQLPXP�

506� LQ� WKH� SHULRG� VSHFWUXP�� ,Q� VRPH� FDVHV�� GDWDSRLQWV� XVHG� IRU�

DQDO\VLV�ZHUH� FUHDWHG� E\� FRPELQLQJ� �ELQQLQJ�� UDZ�GDWD� SRLQWV� LQ�

RUGHU�WR�LPSURYH�WKH�VLJQDO�WR�QRLVH�UDWLR��

7KH�SHULRG�VSHFWUD�RIWHQ�H[KLELW�VHYHUDO�SRVVLEOH�SHULRGV��LQ�ZKLFK�

FDVH�DQ�H[DPLQDWLRQ�RI�WKH�URWDWLRQDO�SKDVH�SORW�IRU�HDFK�RI�WKHVH�

SHULRGV�LV�WKHQ�FRQGXFWHG�WR�ORRN�IRU�D�FUHGLEOH�OLJKWFXUYH��:KHUH�

WKH�REMHFW�VKDSH�LV�WKH�GRPLQDQW�IDFWRU�LQ�SURGXFLQJ�WKH�REVHUYHG�

PDJQLWXGH�FKDQJHV��DQG�HVSHFLDOO\�LI�WKH�OLJKWFXUYH�DPSOLWXGH�LV�RQ�

WKH� RUGHU� RI� !���� PDJ�� D� ELPRGDO� OLJKWFXUYH�� PHDQLQJ� WZR�

PLQLPXP�PD[LPXP�SDLUV�SHU�F\FOH��ZDV�XVXDOO\�FKRVHQ�DV�WKH�PRVW�

OLNHO\�VROXWLRQ��7KH�UHVXOWV�DUH�VXPPDUL]HG�LQ�WKH�7DEOH�,��

,Q�WKLV�SDSHU��QR�DWWHPSW�LV�PDGH�WR�ILQG�DQ�DEVROXWH�PDJQLWXGH��H��

RU�SKDVH�VORSH�SDUDPHWHU��G���,QVWHDG��ZH�XVHG�D�GHIDXOW�YDOXH�RI��

G�  � ����� WKURXJKRXW� WKH� FDOFXODWLRQV�� 7LPH�VHULHV� PDJQLWXGH�

HVWLPDWHV� IURP� GLIIHUHQW� QLJKWV� DQG� REVHUYLQJ� ORFDWLRQV� XVLQJ� D�

YDULHW\� RI� LPDJLQJ� HTXLSPHQW�ZHUH� RIIVHW� LQ�PDJQLWXGH� WR� EULQJ�

WKHP�LQWR�DOLJQPHQW�ZKHQ�SURGXFLQJ�WKH�UDZ�DQG�URWDWLRQDO�SKDVH�

SORWV��7KH�VDPH�RIIVHW�ZDV�XVHG�IRU�HDFK�LQVWDQFH�RI�DQ�LQGLYLGXDO�

LPDJLQJ�VHWXS��

$OO� WKH� GDWD�ZLOO� EH� XSORDGHG� LQWR� WKH�$VWHURLG� /LJKWFXUYH�'DWD�

([FKDQJH� )RUPDW� �$/&'()�� GDWDEDVH� �https://alcdef.org��

IROORZLQJ�SXEOLFDWLRQ��

,QIRUPDWLRQ� JLYHQ� IRU� DQ� REMHFW� LV� WDNHQ� IURP� WKH� 1$6$� -HW�

3URSXOVLRQ�/DERUDWRU\��-3/��������6PDOO�%RG\�'DWDEDVH�/RRNXS�

ZHESDJH��

�����3REHGD�LV�DQ�RXWHU�PDLQ�EHOW�DVWHURLG�WKDW�ZDV�GLVFRYHUHG�RQ�

����� 6HS� ��� E\� 1�� &KHUQ\NK� DW� 1DXFKQ\M�� 2XU� GDWD� VHW� RI� ���

REVHUYLQJ� VHVVLRQV� �����GDWD�SRLQWV��ZDV�REWDLQHG�EHWZHHQ������

0DUFK� DQG� -XQH��$QDO\VLV� RI� WKH� GDWD� IRXQG� D� V\QRGLF� SHULRG� RI�

������������K��WKLV�FRPSDUHV�ZHOO�ZLWK�WKH�VLGHUHDO�SHULRG�RI��������

K� IURP�'XUHFK� HW� DO�� �������� 7KH� SHDN�WR�SHDN� DPSOLWXGH� RI� WKH�

OLJKWFXUYH�LV�������������PDJ��

�
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�����6ZRSH��7KLV�LV�DQ�LQQHU�PDLQ�EHOW�DVWHURLG�GLVFRYHUHG�RQ������

6HS����DW�*RHWKH�/LQN�2EVHUYDWRU\�LQ�%URRNO\Q��,W�LV�QDPHG�DIWHU�

+HQULHWD�+LOO�6ZRSH��DQ�$PHULFDQ�DVWURQRPHU�ZKR�VWXGLHG�YDULDEOH�

VWDUV��SDUWLFXODUO\� WKH�SHULRG�OXPLQRVLW\� UHODWLRQVKLS�RI�&HSKHLGV��

2XU� UHVXOWV� DUH� EDVHG� RQ� ��� REVHUYLQJ� VHVVLRQV� ����� H[SRVXUHV��

REWDLQHG� EHWZHHQ� ����� $XJXVW� DQG� 6HSWHPEHU�� 2XU� ELPRGDO�

OLJKWFXUYH�KDV�D�SHULRG�RI�P� ���������������K�DQG�DPSOLWXGH�RI��

A� �������������PDJ��

�

�

�����3DYDURWWL�LV�DQ�LQQHU�PDLQ�EHOW�WKDW�ZDV�GLVFRYHUHG�RQ������

6HS�� ��� E\� =GH�ND� 9iYURYi�� D� &]HFK� DVWURQRPHU� DW� WKH� .OH"�

2EVHUYDWRU\��2XU�UHVXOWV�RI�P� ���������������K�DQG�A� �������������

PDJ�DUH�EDVHG�RQ����REVHUYLQJ�VHVVLRQV������H[SRVXUHV��REWDLQHG�

EHWZHHQ������$XJXVW�DQG�6HSWHPEHU��

�

�

$FNQRZOHGJHPHQWV�

2XU�WKDQNV�DUH�H[WHQGHG�WR�'DQLHO�3DUURWW��DXWKRU�RI�TychoTracker 

Pro��

7KLV� ZRUN� KDV� PDGH� XVH� RI� 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\��

7KH� $7/$6� UHIFDW��PDNHV� XVH� RI� WKH� IRUPXODH� WR� FRQYHUW� 3DQ�

67$556�JUL�WR�%95,�IURP�.RVWRY�DQG�%RQHY���������

7KLV� ZRUN� PDNHV� XVH� RI� REVHUYDWLRQV� IURP� WKH� /DV� &XPEUHV�

2EVHUYDWRU\�JOREDO�WHOHVFRSH�QHWZRUN��

5HIHUHQFHV�

'XUHFK� -��� 7RQU\� -��� (UDVPXV� 1��� 'HQQHDX� /��� +HLQ]H� $�1���

)OHZHOOLQJ�+���9DQFR�5�� �������� ³$VWHURLG�PRGHOV� UHFRQVWUXFWHG�

IURP�$7/$6�SKRWRPHWU\�´�Astronomy and Astrophysics������$����

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

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

����*\SWLV�´�Icarus��������������
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-3/���������6PDOO�%RG\�'DWDEDVH�/RRNXS��� �

https://ssd.jpl.nasa.gov/tools/sbdb_lookup.html 

.RVWRY��$���%RQHY��7����������³7UDQVIRUPDWLRQ�RI�3DQ�67$556��

JUL� WR� 6WHWVRQ� %95,� PDJQLWXGHV�� 3KRWRPHWU\� RI� VPDOO� ERGLHV�

REVHUYDWLRQV�´�Bulgarian Astron. J.��������$U;LY�����������Y����

3DUURWW��'����������7\FKR�7UDFNHU�3UR�VRIWZDUH��� �

https://www.tycho-tracker.com/ 

7RQU\�� -�/��� 'HQQHDX�� /��� )OHZHOOLQJ�� +��� +HLQ]H�� $�1��� 2QNHQ��

&�$���6PDUWW��6�-���6WDGOHU��%���:HLODQG��+�-���:ROI��&����������³7KH�

$7/$6� $OO�6N\� 6WHOODU� 5HIHUHQFH� &DWDORJ�´� Astrophys. J.� �����

$�����

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

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

http://www.minorplanet.info/lightcurvedatabase.html�
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1XPEHU� 1DPH� \\\\�PP�GG� 3KDVH� /3$%� %3$%� 3HULRG��K�� 3�(�� $PS� $�(�� *US�

1908 Pobeda 2024 03/04-06/18 *4.7,21.3 179 1 150.1 0.1 0.66 0.09 9106 

2168 Swope 2024 08/29-09/30 *2.4,12.0 346 4 7.355 0.005 0.80 0.05 9104 

5203 Pavarotti 2024 08/16-09/12 *2.3, 9.3 336 3 6.930 0.005 0.48 0.04 9104 

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�D�PLQLPXP�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����������

�

Observatory Telescope CCD/CMOS Fil 
Object 

(sessions)

Hawley 

Old Orchard Observatory (Z09) 

0.35-m SCT 

f/6.7 

SX694 Trius 

Pro (2×2) 
SR 

1908 (7) 

2168 (7) 

5203 (5) 

Wiggins  

University of Utah, (718) 

0.35-m SCT 

f/5.5 

ST-10XME 

(3×3) 
C 

1908 (19) 

2168 (19) 

 

Armstrong  

Sutherland LCO-Aqawan A (L09) 
0.4-m f/8 

SBIG STL6303 

(1×1) 
SR 2168 (1) 

Armstrong  

McDonald LCO-Aqawan A (V38) 
0.4-m f/8 

SBIG STL6303 

(1×1) 
SR 5203 (1) 

Leyland  

Tacande Observatory (J22) 

0.4m Dilworth 

f/6.5 

SX814 Trius 

Pro (2×2) 
V 

2168 (2) 

5203 (3) 

DeGroff  

Whiskey Creek Observatory (V19) 

0.46m Newt 

f/4.2 
QHY 268M V 

2168 (1) 

 

Arnold  

NNHS Drummonds Observatory (Z34) 
0.3m f/3.8 

SX694 Trius 

Pro 
C 2168 (1) 

Haymes  

Southside Observatory (Y98) 
0.28m f/5.8 QHY 174 C 

1908 (1) 

5203 (1) 

Kardasis 

Takoudi (5203) 

Pelagia-Eleni Observatory (247) 

0.28m SCT 

f/10 
ASI 183 Pro V 

1908 (8) 

5203 (4) 

Privett  

LPMR Observatory (Y82) 
0.3m f/4 

SX694 Trius 

Pro 
C 1908 (1) 

Genebriera  

Astropriorat Observatory (M02) 
0.41m f/8 

Moravian 

G4-16000 
V 1908 (3) 

7DEOH�,,��/LVW�RI�REVHUYHUV��HTXLSPHQW��DQG�VHVVLRQV�IRU�HDFK�ORFDWLRQ��


