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6\QRGLF�URWDWLRQ�SHULRGV�DQG�DPSOLWXGHV�DUH�UHSRUWHG�IRU��
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7KH�SHULRGV�DQG�DPSOLWXGHV�RI�DVWHURLG�OLJKWFXUYHV�SUHVHQWHG�LQ�WKLV�
SDSHU�DUH�WKH�SURGXFW�RI�FROODERUDWLYH�ZRUN�E\�WKH�*25$��*UXSR�
GH� 2EVHUYDGRUHV� GH� 5RWDFLRQHV� GH� $VWHURLGHV�� JURXS�� ,Q� DOO� WKH�
VWXGLHV�� ZH� KDYH� DSSOLHG� UHODWLYH� SKRWRPHWU\� DVVLJQLQJ� 9�
PDJQLWXGHV�WR�WKH�FDOLEUDWLRQ�VWDUV��

7KH� LPDJH� DFTXLVLWLRQ� ZDV� SHUIRUPHG� ZLWKRXW� ILOWHUV� DQG� ZLWK�
H[SRVXUH�WLPHV�RI�D�IHZ�PLQXWHV��$OO�LPDJHV�XVHG�ZHUH�FRUUHFWHG�
XVLQJ�GDUN�IUDPHV�DQG��LQ�VRPH�FDVHV��ELDV�DQG�IODW�ILHOG�FRUUHFWLRQV�
ZHUH�DOVR�XVHG��3KRWRPHWU\�PHDVXUHPHQWV�ZHUH�SHUIRUPHG�XVLQJ�
FotoDif� VRIWZDUH� DQG� IRU� WKH� DQDO\VLV�� ZH� HPSOR\HG� Períodos�
VRIWZDUH��0D]]RQH���������

%HORZ�� ZH� SUHVHQW� WKH� UHVXOWV� IRU� HDFK� DVWHURLG� VWXGLHG�� 7KH�
OLJKWFXUYH�ILJXUHV�FRQWDLQ�WKH�IROORZLQJ�LQIRUPDWLRQ��WKH�HVWLPDWHG�
SHULRG�DQG�SHULRG�HUURU�DQG�WKH�HVWLPDWHG�DPSOLWXGH�DQG�DPSOLWXGH�
HUURU��,Q�WKH�UHIHUHQFH�ER[HV��WKH�FROXPQV�UHSUHVHQW��UHVSHFWLYHO\��
WKH�PDUNHU��REVHUYDWRU\�03&�FRGH��RU� �� IDLOLQJ� WKDW� �� WKH�*25$�
LQWHUQDO�FRGH��VHVVLRQ�GDWH��VHVVLRQ�RIIVHW��DQG�VHYHUDO�GDWD�SRLQWV��

7DUJHWV� ZHUH� VHOHFWHG� EDVHG� RQ� WKH� IROORZLQJ� FULWHULD�� ��� WKRVH�
DVWHURLGV� ZLWK� PDJQLWXGHV� DFFHVVLEOH� WR� WKH� HTXLSPHQW� RI� DOO�
SDUWLFLSDQWV�� ��� WKRVH�ZLWK� IDYRUDEOH�REVHUYDWLRQ� FRQGLWLRQV� IURP�
$UJHQWLQD� RU� 6SDLQ� RU� ,WDO\�� L�H�� ZLWK� QHJDWLYH� RU� SRVLWLYH�
GHFOLQDWLRQV� /�� UHVSHFWLYHO\�� DQG� ��� REMHFWV� ZLWK� IHZ� SHULRGV�
UHSRUWHG�LQ�WKH�OLWHUDWXUH�DQG�RU�ZLWK�/LJKWFXUYH�'DWDEDVH��/&'%��
�:DUQHU�HW�DO���������TXDOLW\�FRGHV��8��RI�OHVV�WKDQ����

,Q�WKLV�ZRUN��ZH�SUHVHQW�PHDVXUHPHQWV�RI�SHULRGV�FRUUHVSRQGLQJ�WR�
DVWHURLGV� SUHYLRXVO\� DQDO\]HG� E\� RXU� WHDP�� 7KHVH� OLJKWFXUYHV�
GLVSOD\� LPSURYHG� UHVXOWV�DQG�DUH�SDUW�RI�D�QHZ�ORQJ�WHUP�SURMHFW�
WKDW�ZH�DUH�LQLWLDWLQJ��

����9LUWXV��,W�LV�D�&�W\SH�DVWHURLG��GLVFRYHUHG�LQ������E\�0��:ROI�
�1$6$�� ������� 6HYHUDO� SHULRGV� ZHUH� PHDVXUHG� IRU� WKLV� DVWHURLG�
ZLWK� WKH� IROORZLQJ� UHVXOWV�� P�  � ������� K� �%HKUHQG�� ����ZHE����
P� �������K���������K��+DPDQRZD�DQG�+DPDQRZD���������DQG�PRUH�
UHFHQWO\�P� ����������������K��'RVH���������:H�KDYH�GHWHUPLQHG�D�
�������������K�SHULRG��ZKLFK�LV�FRQVLVWHQW�ZLWK�WKH�RQH�SURSRVHG�E\�
'RVH��

�

����)DWPH��,W�ZDV�GLVFRYHUHG�LQ������E\�0��:ROI��1$6$���������
6HYHUDO�SHULRGV�ZHUH�PHDVXUHG�IRU�WKLV�DVWHURLG�ZLWK�WKH�IROORZLQJ�
UHVXOWV��P� �������K��������K��6WHSKHQV���������P� ������K��������K�
�%HKUHQG������ZHE���DQG�P� ����������������K��'RVH���������7KH�
UHVXOWV�ZH�REWDLQHG��P� ����������������K�ZLWK�ûm� �������������
PDJ��DUH�FRQVLVWHQW�ZLWK�WKH�ORQJHU�SHULRG�SURSRVHG�E\�6WHSKHQV��
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�����+HOLQD�� ,W�ZDV� GLVFRYHUHG� LQ� ����� E\�*��1HXMPLQ� �1$6$��
������� 7KH� PRUH� UHFHQW� SHULRG� SXEOLVKHG� LQ� WKH� OLWHUDWXUH�
FRUUHVSRQGV� WR�P� ������K� �0DUWLNDLQHQ�HW�DO����������2XU�SHULRG��
P� ��������������K�DJUHHV�ZLWK�WKH�RQH�PHDVXUHG�E\�0DUWLNDLQHQ�HW�
DO��

�

�����8JDQGD�� ,W�ZDV� GLVFRYHUHG� LQ� �����E\�&�� -DFNVRQ� �1$6$��
�������,Q�WKH�OLWHUDWXUH��ZH�IRXQG�RQO\�RQH�SHULRG�UHSRUWHG�IRU�WKLV�
DVWHURLG�� P�  � ����� K� �%LQ]HO�� ������� 2XU� VWXG\� VXSSRUWV� WKH�
DIRUHPHQWLRQHG�SHULRG�DQG�\LHOGHG�WKH�IROORZLQJ�GDWD��P� ��������
�� ������ K�ZLWK�ûm�  � ����� �� �����PDJ�� 7KH� SUHYLRXVO\� UHSRUWHG�
SHULRG�� GHULYHG� IURP� IUDJPHQWDU\� OLJKWFXUYHV��PD\� EH� VXEMHFW� WR�
VLJQLILFDQW�XQFHUWDLQW\��DFFRUGLQJ�WR�-3/��

�

�����6XQGPDQLD��,W�ZDV�GLVFRYHUHG�LQ������E\�<��9DLVDOD��1$6$��
������� 7KH� PRUH� UHFHQW� SHULRG� SXEOLVKHG� LQ� WKH� OLWHUDWXUH�
FRUUHVSRQGV�WR�P� �������K��0DUWLNDLQHQ�HW�DO����������7KH�UHVXOWV�
ZH�REWDLQHG�DUH�P� ������������K�DQG�ûm� �������������PDJ��2XU�
SHULRG�DJUHHV�ZHOO�ZLWK�WKH�RQH�PHDVXUHG�E\�0DUWLNDLQHQ�HW�DO��

�

�����)DJQHV��,W�ZDV�GLVFRYHUHG�LQ������E\�6��$UHQG��1$6$���������
:H�IRXQG�LQ�WKH�OLWHUDWXUH�WZR�UDWKHU�GLIIHUHQW�SHULRGV�FDOFXODWHG�IRU�
WKLV�REMHFW��P� ��������������K��+DUULV�HW�DO����������DQG�P� �������
K��%HKUHQG������ZHE���7KH�UHVXOWV�ZH�REWDLQHG�DUH�P� ����������
������K��2XU�SHULRG�ZHOO�DJUHHV�ZLWK�WKH�RQH�PHDVXUHG�E\�%HKUHQG��

�

������������7+���,W�ZDV�GLVFRYHUHG�LQ������E\�+�(��+ROW��1$6$��
������� ,QWHUHVWLQJO\�� ZH� FRXOGQ¶W� ILQG� D� UHSRUWHG� SHULRG� IRU� WKLV�
REMHFW� LQ� WKH�OLWHUDWXUH��$FFRUGLQJ�WR�RXU�REVHUYDWLRQV�DQG�DIWHU�D�
WKRURXJK� DQDO\VLV��ZH� SURSRVH� D� SHULRG� RI�P�  �������� ���� K� DQG��
ûm� �������������PDJ��

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

494     Virtus          24/04/20-24/07/01   *2.1,19.9   215   -1    40.47    0.03   0.18  0.02  MB-O 

866     Fatme           24/07/02-24/08/05   *4.7,08.3   292   -4    22.798   0.022  0.24  0.03  MB-O 

1075    Helina          24/05/28-24/07/14    5.0,16.9   238    8    44.75    0.05   0.62  0.04  EOS 

1279    Uganda          24/05/18-24/07/03   16.7,30.5   216   -7    11.172   0.043  0.21  0.06  MB-I 

1424    Sundmania       24/05/09-24/07/05   *3.5,16.2   237    4    93.3     0.2    0.44  0.02  MB-O 

1593    Fagnes          24/05/25-24/07/13   10.3,29.1   247   12    25.310   0.015  0.45  0.02  MARS 

5977    1992 TH1        24/06/30-24/07/11   12.2,08.0   302    9    42.5     0.2    0.63  0.03  MAR 

58143   1983 VD7        24/07/07-24/08/06  *16.0,04.6   303  -18    79.1     0.2    0.57  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[WUHPXP� 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����������0%�,��PDLQ�EHOW� LQQHU��0$5������0DULD��0%�2��PDLQ�EHOW�
RXWHU��0$56��0DUV�FURVVHU��(26������(RV��
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�������������9'���,W�ZDV�GLVFRYHUHG�LQ������E\�&DYULDQD��1$6$��
�������)RU�WKLV�DVWHURLG��ZH�FRXOG�QRW�ILQG�SXEOLVKHG�SHULRGV�LQ�WKH�
OLWHUDWXUH�HLWKHU��,Q�WKLV�ZRUN��ZH�SURSRVH�D�SHULRG�RI�P� ������������
K�ZLWK�ûm� �������������PDJ��
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SURJUDP��ZKLFK�ZDV�XVHG�LQ�ILQDO�DQDO\VHV��DQG�0DWtDV�0DUWLQL�IRU�
KLV�&DOFXODGRU0'(BY����XVHG�IRU�JHQHUDWLQJ�HSKHPHULGHV�XVHG�LQ�
WKH�SODQQLQJ�VWDJH�RI�WKH�REVHUYDWLRQV��7KLV�UHVHDUFK�KDV�PDGH�XVH�
RI� WKH� 6PDOO� %RGLHV� 'DWD� )HUUHW� �https://sbnapps.psi.edu/ferret/���
VXSSRUWHG�E\�WKH�1$6$�3ODQHWDU\�6\VWHP��7KLV�UHVHDUFK�KDV�PDGH�
XVH� RI� GDWD� DQG�RU� VHUYLFHV� SURYLGHG� E\� WKH� ,QWHUQDWLRQDO�
$VWURQRPLFDO�8QLRQ
V�0LQRU�3ODQHW�&HQWHU��
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D41 Osservatorio Astronomico di Orciatico SCT (D=355mm; f=7.4)               CCD SBIG ST10XME    

G05 Obs.Astr.Giordano Bruno               SCT (D=203mm; f=6.3)               CCD Atik 420 m      

I19 Obs.Astr.El Gato Gris                 SCT (D=355mm; f=10.6)              CCD SBIG STF-8300M  

K14 Obs.Astr.de Sencelles                 Newtonian (D=250mm; f=4.0)         CCD SBIG ST-7XME    

M24 Oss.Astr.La Macchina del Tempo        RCT (D250mm; f=8.0)                CMOS ZWO ASI 1600MM 

X12 Obs.Astr.Los Cabezones                Newtonian (D=200mm; f=5.0)         CMOS QHY 174M       

X39 Obs.Astr.Antares                      Newtonian (D=250mm; f=4.72)        CCD QHY9 Mono       

NAO Obs.Astr.Naos                         Newtonian (D=250mm; f=4.0)         CMOS QHY 163M       

OAS Obs.Astr.de Ariel Stechina 1          Newtonian (D=254mm; f=4.7)         CCD SBIG STF-402    

OMA Obs.Astr.Vuelta por el Universo       Newtonian (D=150mm; f=5.0)         CMOS POA Neptune-M  

OMR Obs.Astr.Municipal Reconquista        Newtonian (D=254mm; f=4.0)         Player One Ceres-M  

RMC Obs.Astr.de Raúl Melia Carlos Paz     Newtonian (D=254mm; f=4.7)         CMOS QHY 174M       

7DEOH�,,��/LVW�RI�REVHUYDWRULHV�DQG�HTXLSPHQW��


