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0RQWHILRUH�ZHUH�REWDLQHG�DW�*68¶V�+DUG�/DERU�&UHHN�2EVHUYDWRU\�

QHDU� 5XWOHGJH�� *$� LQ� ����� )HEUXDU\�� 0RQLWRULQJ� WKURXJK� WKH�

-RKQVRQ�V�ILOWHU�ZDV�FDUULHG�RXW�ZLWK�WKH����LQFK�0LOOHU�7HOHVFRSH��
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YLHZ�RI������DUFPLQ�î������DUFPLQ�DQG�D�SL[HO�VFDOH�RI������DUFVHF��

$�WRWDO�RI����� LQGLYLGXDO� LPDJHV�ZLWK�H[SRVXUH�WLPHV�RI�����PLQ�
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)HE�����)HE�����DQG�)HE�����
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IRAF� LV� GLVWULEXWHG� E\� WKH� 1DWLRQDO� 2SWLFDO� $VWURQRP\�

2EVHUYDWRU\��ZKLFK�LV�RSHUDWHG�E\�WKH�$VVRFLDWLRQ�RI�8QLYHUVLWLHV�

IRU�5HVHDUFK�LQ�$VWURQRP\��$85$��XQGHU�D�FRRSHUDWLYH�DJUHHPHQW�

ZLWK� WKH� 1DWLRQDO� 6FLHQFH� )RXQGDWLRQ�� 7KLV� UHVHDUFK� ZDV� PDGH�

SRVVLEOH� LQ� SDUW� EDVHG� RQ� GDWD� IURP� WKH� $$962� 3KRWRPHWULF��

$OO�6N\� 6XUYH\� �$3$66��� IXQGHG� E\� WKH� 5REHUW� 0DUWLQ� $\HUV�

6FLHQFHV�)XQG�DQG�16)�$67����������
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IDVW�URWDWRU��KDYLQJ�D�URWDWLRQDO�SHULRG�RI���������������

K��ZLWK�XQHYHQ�PLQLPD�DQG�PD[LPD��

0LQRU�SODQHW������..���GLVFRYHUHG�RQ�0D\���WK�� ������ LV� VPDOO��

�+� �������$SROOR� W\SH�1($�� ,W� SDVVHG� DW� D� QRPLQDO� GLVWDQFH�RI�

��������8$�IURP�WKH�(DUWK� WZR�GD\V�DIWHU� WKH�GLVFRYHU\��7KLV� LV�

SDUW� RI� WKH� ³REVHUYDWLRQV� RQ� DOHUW´� SURJUDP� VWDUWHG� XVLQJ� WKH�

WHOHVFRSH� IDFLOLWLHV� RZQHG� E\� WKH� $VWURQRPLFDO� ,QVWLWXWH� RI� WKH�

5RPDQLDQ�$FDGHP\�ZKRVH� UHVXOWV�ZHUH�DOUHDG\�SXEOLVKHG� LQ� WKH�

SDVW��*RUQHD�HW�DO���������6RQND�HW�DO����������������������

8VXDOO\�� VPDOO�1($V� FDQ� EH� REVHUYHG� IRU� D� VKRUW� SHULRG� RI� WLPH�

�%LUODQ�HW� DO��� ������� DW� WKHLU� FORVHVW� DSSURDFK��DW� WKHLU�PD[LPXP�

DSSDUHQW� EULJKWQHVV�� EXW� ZLWK� D� ODUJH� VN\�PRWLRQ�� 7KLV� REMHFW� LQ�

SDUWLFXODU� ZLOO� QRW� EHFRPH� EULJKWHU� WKDQ� ��WK� PDJQLWXGH� LQ� WKH�

IRUHVHHDEOH� IXWXUH��:H� REVHUYHG� WKH� DVWHURLG� RQH� QLJKW� DIWHU� WKH�

FORVHVW�DSSURDFK��GXULQJ�D���KRXU�REVHUYLQJ�UXQ��

2EVHUYDWLRQV�ZHUH�PDGH�IURP�%XFKDUHVW�2EVHUYDWRU\��,$8�03&�

����FRGH���EUDQFK�RI�7KH�$VWURQRPLFDO�,QVWLWXWH�RI�WKH�5RPDQLDQ�

$FDGHP\��:H�XVHG�5LFFDUGL�'DOO�.LUNKDP�WHOHVFRSH��ZLWK�D�����P�

SULPDU\�PLUURU� DQG� ������PP� IRFDO� OHQJWK�� D� )/,� &&'� FDPHUD�

3/������ ZLWK� D� ����î����� DUUD\�� �� �P� VL]H� SL[HOV� DQG� ����

PD[LPXP� 4XDQWXP� (IILFLHQF\�� 7KH� FRPELQDWLRQ� JLYHV� D� YLVXDO�

ILHOG�RI���
î��
��ZLWK�����

�SL[HO�DW�ELQQLQJ�RI��î���%LUODQ�HW�DO���

�������

:H�VWDUWHG�WR�REVHUYH�WKH�DVWHURLG�RQ�0D\���WK��������LQ�RUGHU�WR�

VHFXUH�DVWURPHWU\��ZLWK�H[SRVXUH�WLPH�RI����VHFRQGV��DQG�QR�ILOWHU��

'XULQJ� RXU� REVHUYLQJ� UXQ�ZH� QRWLFHG� ODUJH� EULJKWQHVV� YDULDWLRQV�

IURP�RQH�LPDJH�WR�DQRWKHU�DQG�FRQWLQXHG�WR�REVHUYH�WKH�DVWHURLG�IRU�

����KRXUV��

2XU�GDWD�ZDV�SURSHUO\�UHGXFHG��GDUN��ELDV��IODW��DQG�DQDO\]HG�ZLWK�

Tycho-Tracker� VRIWZDUH� �https://www.tycho-tracker.com)��

&RPSDULVRQ� VWDUV�9�PDJQLWXGHV�ZHUH� DXWRPDWLFDOO\� FKRVHQ� IURP�

7KH�$7/$6�$OO�6N\�6WHOODU�5HIHUHQFH�&DWDORJ��7RQU\�HW�DO����������

7KH� UDZ� �XQSKDVHG� SKRWRPHWULF� GDWD�� OLJKWFXUYH� VKRZV� D� ODUJH�

DPSOLWXGH� EULJKWQHVV� YDULDWLRQ� DQG� XQHYHQ�PLQLPD� DQG�PD[LPD��

WRJHWKHU�ZLWK�D�YHU\�VKRUW�URWDWLRQDO�SHULRG��

1XPEHU� 1DPH� \\\\�PP�GG� 3KDVH� /3$%� %3$%� 3HULRG�K�� 3�(�� $PS� $�(�� *US�
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7DEOH�,��2EVHUYLQJ�FLUFXPVWDQFHV�DQG�UHVXOWV��7KH�SKDVH�DQJOH�LV�JLYHQ�IRU�WKH�ILUVW�DQG�ODVW�GDWH��,I�SUHFHGHG�E\�DQ�DVWHULVN��WKH�SKDVH�DQJOH�
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