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6WHSKHQ�0��%ULQFDW�

)ODUHVWDU�2EVHUYDWRU\��03&�������

)O���*HRUJH�7D\DU�6WUHHW��

6DQ�*ZDQQ�6*1�������0$/7$�

VWHSKHQEULQFDW#JPDLO�FRP�

�5HFHLYHG�������6HSWHPEHU������5HYLVHG�������1RYHPEHU�����

2Q�6HSWHPEHU�����2FWREHU����DQG�2FWREHU����������87��

WKUHH� SKRWRPHWULF� REVHUYDWLRQDO� UXQV� RI� WKH� 7URMDQ�

DVWHURLG� ELQDU\� V\VWHP� ���� 3DWURFOXV�0HQRHWLXV� ZHUH�

FRQGXFWHG� DV� SDUW� RI� D� FRRUGLQDWHG� HIIRUW� WR� VXSSRUW�

1$6$
V�/XF\�PLVVLRQ��ZKLFK�LV�VHW�WR�HQFRXQWHU�WKLV�SDLU�

LQ� 0DUFK� ������ 'XULQJ� WKHVH� UXQV�� OLJKWFXUYH�

PHDVXUHPHQWV� ZHUH� REWDLQHG� WR� FDSWXUH� WKH� LQJUHVV��

HJUHVV� DQG�PLG�HFOLSVH� WLPLQJV�RI� WKH� SUHGLFWHG�PXWXDO�

HYHQWV� EHWZHHQ� WKH� DVWHURLG� 3DWURFOXV� DQG� LWV� VDWHOOLWH��

0HQRHWLXV��

7KLV� SDSHU� SUHVHQWV� WKUHH� SKRWRPHWULF� REVHUYDWLRQDO� UXQV� RI� WKH�

3DWURFOXV�0HQRHWLXV� ELQDU\� V\VWHP�� FRQGXFWHG� IURP� )ODUHVWDU�

2EVHUYDWRU\�LQ�0DOWD�RQ�6HSWHPEHU�����2FWREHU����DQG�2FWREHU�����

����� 87�� LQ� VXSSRUW� RI� 1$6$¶V� /XF\� PLVVLRQ�� 'DWD� IURP� WKH�

PXWXDO� WUDQVLWV� DQG� RFFXOWDWLRQV� RI� WKLV� 7URMDQ� DVWHURLG� ZHUH�

JDWKHUHG�WR�UHILQH�WKH�RUELWDO�SDUDPHWHUV�DQG�SK\VLFDO�FKDUDFWHULVWLFV�

RI� WKH�ELQDU\� V\VWHP��7KHVH�REVHUYDWLRQV�ZHUH�PDGH� IROORZLQJ�D�

FDOO�IRU�FRQWULEXWLRQV�E\�3URI��5LFKDUG�3��%LQ]HO�LQ�WKH�Minor Planet 

Bulletin��%LQ]HO���������7KH�UHVXOWV�DLP�WR�SURYLGH�D�FOHDUHU�SLFWXUH�

WKDW�PD\� DVVLVW� LQ�PLVVLRQ� SODQQLQJ� DQG� HQVXUH� SUHFLVH� WDUJHWLQJ�

GXULQJ� /XF\¶V� IO\E\� LQ� ������ XOWLPDWHO\� HQKDQFLQJ� WKH� VFLHQWLILF�

UHWXUQ� DQG� RIIHULQJ� QHZ� LQVLJKWV� LQWR� ELQDU\� 7URMDQ� DVWHURLGV�� D�

SULPDU\�JRDO�IRU�WKH�1$6$�/XF\�PLVVLRQ��

3KRWRPHWULF�REVHUYDWLRQV�ZHUH�JDWKHUHG�WKURXJK�D������P�6FKPLGW�

&DVVHJUDLQ� WHOHVFRSH� HTXLSSHG� ZLWK� 0RUDYLDQ� &&'� XVLQJ� D�

����0(�&&'�VHQVRU��$OO�LPDJHV�ZHUH�WDNHQ�WKURXJK�D�FOHDU�ILOWHU�

�XQILOWHUHG��ZLWK�6ORDQ�U¶�]HUR�SRLQW�DQG�FDOLEUDWHG�WKURXJK�GDUN�DQG�

IODW�ILHOG� VXEWUDFWLRQ�� (DFK� LPDJH� FRYHUHG� D� ILHOG� RI� YLHZ� RI��

����� DUFPLQ� î� ����� DUFPLQ�� ZLWK� D� SL[HO� VFDOH� RI� ����� DUFVHF���

7KH�&RPSDULVRQ�6WDU�6HOHFWRU� �&66�� IHDWXUH�GHYHORSHG�E\�MPO 

Canopus�VRIWZDUH��:DUQHU���������ZDV�HPSOR\HG�WR�FKRRVH�QHDU�

VRODU� FRORU� FRPSDULVRQ� VWDUV�� $OO� EULJKWQHVV� PHDVXUHPHQWV� ZHUH�

EDVHG� RQ� WKH� $VWHURLG� 7HUUHVWULDO�LPSDFW� /DVW� $OHUW� 6\VWHP�

�$7/$6�� FDWDORJXH� �7RQU\� HW� DO��� �������$OO� GDWD�ZHUH� REWDLQHG�

IURP�)ODUHVWDU�2EVHUYDWRU\�LQ�0DOWD��03&�FRGH�������

7KH� PXWXDO� HYHQW� GDWD� RI� ����� 6HSWHPEHU� ������ RI� WKH� ����

3DWURFOXV�ELQDU\� V\VWHP�ZHUH�FROOHFWHG� IURP������� WR�������87��

DPRXQWLQJ� WR� DQ� REVHUYDWLRQ� UXQ� RI� �� KRXUV� DQG� ��� PLQXWHV��

2EVHUYDWLRQV�ZHUH�WDNHQ�XQGHU�JRRG�ZHDWKHU�FRQGLWLRQV��7KH�ODVW�

TXDUWHU� PRRQ� GLG� QRW� DIIHFW� WKH� REVHUYDWLRQV�� ZLWK� 3DWURFOXV�

SRVLWLRQHG�DW�D�PRRQ�HORQJDWLRQ�RI�����GHJUHHV��7KH�PXWXDO�HYHQW�

ZDV�UHFRUGHG�WKURXJK����IUDPHV��HDFK�ZLWK�H[SRVXUH�WLPH�RI�����V��

7KH� VDPH� H[SRVXUH� OHQJWK� DOVR� DSSOLHV� WR� DOO� VXEVHTXHQW� UXQV�

�2FWREHU� ��� DQG� ����� 7KH� REVHUYDWRU\� 3&� WLPH� KDV� EHHQ�

V\QFKURQL]HG� WKURXJK� Dimension 4� VRIWZDUH� �7KLQNLQJ� 0DQ�

6RIWZDUH���������All timings refer to JD time or UT times at Earth, 

where light-time corrections have not been included in any of the 

presented figures or discussion of event timings. 

7KH� LQIHULRU� JHRPHWU\� HYHQW� REVHUYHG� RQ� ������ 6HSWHPEHU� ZDV�

VFKHGXOHG� DFFRUGLQJ� WR� WKH� SUHGLFWLRQV� E\�%UR]RYLF� HW� DO�� �������

ZKHUH�WKH�PXWXDO�HYHQW�ZDV�SUHGLFWHG�WR�VWDUW�DW����K����P�DQG�HQG�

DW����K����P�87�ZLWK�WKH�PLG�WLPLQJ�RI�WKH�µHFOLSVH¶�VHW�WR�RFFXU�DW�

��K���P�87���:H�QRWH�WKDW�DOO�WLPLQJ�SUHGLFWLRQV�E\�%UR]RYLF�HW�DO��

DUH�IRU�DQ�(DUWK�REVHUYHU����

)URP� )ODUHVWDU�2EVHUYDWRU\¶V� ORFDWLRQ� DW� /RQJ�� ������� (DVW� DQG�

/DW���������1��DOWLWXGH�RI�����P���WKH�WDUJHW�DW�WKH�VWDUW�RI�WKH�UXQ�

�DW� ��� K� ��� P� 87�� KDG� DQ� DLUPDVV� RI� ������ FXOPLQDWLQJ� DW� WKH�

PHULGLDQ�DW�DLUPDVV�RI������DW����K����P�87�DQG�HQGLQJ�WKH�UXQ�DW�

���K����P�87�DW�DLUPDVV�RI�������

3URYLVLRQDO�UHVXOWV�IURP�WKLV�UXQ�LQGLFDWH�WKDW�WKH�SUHGLFWLRQV�VHW�E\�

%UR]RYLF�HW�DO���������DUH�LQ�OLQH�ZLWK�WKH�REVHUYDWLRQV�REWDLQHG��DV�

WKH�ODVW�LPDJH�DW�DYHUDJH�PD[LPXP�OLJKW�ZDV�UHFRUGHG�DW���K���P�

��V�87��PLG�H[SRVXUH�WLPH��FRLQFLGLQJ�ZLWK�WKH�VWDUW�RI�WKH�HFOLSVH�

�LQJUHVV��DW���K���P�87��7KH�OHDVW�EULJKWHVW�GDWD�SRLQW�REWDLQHG�ZDV�

DOVR�FRQVLVWHQW�ZLWK�WKH�SUHGLFWLRQV�PDGH�DV�WKH�IDLQWHVW�GDWD�SRLQW�

RQ�WKH�OLJKWFXUYH�ZDV�REWDLQHG�WKURXJK�WKH�LPDJH�WLPHG�DW���K���P�

��V� 87�� 7KLV� FRLQFLGHG� MXVW� DIWHU� WKH� SUHGLFWHG� WLPLQJ� RI� PLG�

HFOLSVH�VHW�DW�������87��)RU�WKLV�UXQ��GXH�WR�WKH�DEVHQFH�RI�SRVW�PLG�

HFOLSVH� GDWD�� WKH� WLPLQJ� UHVXOWV� UHPDLQ� XQFHUWDLQ�� DV� WKH� GDWD�

DYDLODEOH�LV� OLPLWHG�DQG�LQFRPSOHWH��7KH�DPSOLWXGH�UHFRUGHG�LV�RI�

������������PDJ��

�

7KH�VXSHULRU�FRQMXQFWLRQ�PXWXDO�HYHQW�SUHGLFWHG�RQ�������2FWREHU�

���SURYLGHG�DQRWKHU�RSSRUWXQLW\��WKLV�WLPH�WR�UHFRUG�WKH�HJUHVV�RI�

WKLV� PXWXDO� HYHQW�� %UR]RYLF� HW� DO�� ������� SUHGLFWHG� WKH� HYHQW� WR�

FRPPHQFH�DW����K����P�87�DQG�HQG�DW����K����P�87�ZLWK�PLG�

HFOLSVH�RFFXUULQJ�DW���K����P�87��

1XPEHU� �1DPH������������������)DPLO\����������+�������������'NP������������������a (au)            e            i (deg)������������3�\UV������������'LVFRYHUHG�E\��������\\\\�PP�

   617  Patroclus   9202*   8.3   140.81   5.21   0.140  22.06     11.08    A. Kopff     1906/10 

7DEOH�,��2UELWDO�DQG�GLVFRYHU\� LQIRUPDWLRQ��)DPLO\� LV�WKH�JURXS�RU� IDPLO\�XVLQJ�WKH�/&'%�YDOXHV��$Q�DVWHULVN� LQGLFDWHV�D�JHQHULF�JURXS��
RWKHUZLVH��WKH�QXPEHUV�DUH�IURP�1HVYRUQ\�HW�DO����������
:HE�6RXUFHV��-3/��https://ssd.jpl.nasa.gov/tools/sbdb_lookup.html#/��03,QIR��https://minorplanet.info/php/oneasteroidinfo.php��
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7KH�OLJKWFXUYH�REWDLQHG�IURP�)ODUHVWDU�2EVHUYDWRU\�VKRZV�D�SRVW�

PLG�HFOLSVH�SKDVH�ZLWK�WKH�ILUVW�REVHUYDWLRQ�REWDLQHG�RQ���K���P�

��V�87��PLG�H[SRVXUH�WLPH��DW�DLUPDVV�RI������DQG�HQGLQJ�DW���K�

��P���V�87�DW�DLUPDVV�RI�������7KH�DPSOLWXGH�UHFRUGHG�LV�WKDW�RI�

������������PDJ��

�

,Q�WKLV�LQVWDQFH��PLG�HFOLSVH�ZDV�QRW�UHFRUGHG�DV�WKH�REVHUYDWLRQ�UXQ�

FRPPHQFHG� ZHOO� DIWHU� WKH� SUHGLFWHG� WLPH� RI� PLG�HFOLSVH��

&RQVHTXHQWO\��REWDLQLQJ�D�SUHFLVH�PLQLPXP�WLPH�ZDV�QRW�SRVVLEOH��

7KH�VXSHULRU�FRQMXQFWLRQ�PXWXDO�HYHQW�RQ�2FWREHU�����������ZDV�

ZHOO�GRFXPHQWHG�IURP�)ODUHVWDU�2EVHUYDWRU\��ZLWK�JRRG�FRYHUDJH�

RI�WKH�PD[LPXP�HFOLSVH�SKDVH��)RU�WKLV�HYHQW��%UR]RYLF�HW�DO���������

SUHGLFWHG�WKH�LQJUHVV�WR�VWDUW�DW���K���P�87��ZLWK�WKH�PLG�HFOLSVH�

SUHGLFWHG�WR�RFFXU�DW���K���P�87��DQG�HJUHVV�DW���K���P�87��

�

,Q�RUGHU�WR�GHILQH�WKH�WLPH�RI�PLG�HFOLSVH�ZLWK�VRPH�DFFXUDF\��DQ�

H[HUFLVH�ZDV�FDUULHG�RXW�ZKHUH���PHWKRGRORJLHV�ZHUH�DGRSWHG�WR�WKH�

OLJKWFXUYH�WKDW�FRPSULVHG��D�3DUDEROLF�ILW��D�.ZHH�	�YDQ�:RHUGHQ�

ILW��DQG�D�)RXULHU�ILW��5HVXOWV�RI�WKH�GHULYHG�WLPH�RI�PLQLPXP�DUH�

VKRZQ�LQ�7DEOH�,,�DV�GHULYHG�WKURXJK�WKH�VRIWZDUH�Minima��9HUVLRQ�

�����E\�1HOVRQ���������

�

�

�

 Time of Minimum (JD) Error

Parabolic Fit 2460607.42802 0.00125 

Kwee & van Woerden 2460607.42713 0.0012 

Fourier Fit 2460607.42719 0.00029 

7DEOH�,,��

7KH�VLPSOH�PHDQ�RI�WKH�7LPHV�RI�0LQLPXP�VKRZQ�LQ�7DEOH�,,�LV�RI�

-'���������������WKDW�WUDQVODWHV�WR������2FWREHU����DW���K���P�

��V��87���7KH�:HLJKWHG�0HDQ�GHULYHG�LV�-'���������������ZLWK�

VWDQGDUG�HUURU�RI���������G��7KH�GHULYHG�:HLJKWHG�0HDQ�WUDQVODWHV�

WR� ����� 2FWREHU� ��� DW� ��K� ��P� ��V�� 7KH� VWDQGDUG� GHYLDWLRQ� RI�

PHDQV� LV� RI� �������G��+HQFH� WKH�GLIIHUHQFH�RI� WKHVH�PHDQV� LV� RI��

����P� RU� ��V�� 7KH� GHULYHG� WLPH� �ZHLJKWHG� PHDQ�� RI� PD[LPXP�

HFOLSVH�GLIIHUV�E\���P���V� IURP� WKDW�SUHGLFWHG� WLPH�E\�%UR]RYLF��

HW�DO����������$V�QRWHG�DERYH��QR�OLJKW�WLPH�FRUUHFWLRQV�ZHUH�DSSOLHG�

DQG�KHQFH�DOO�WLPLQJV�VKRZQ�KHUH�DUH�WHUUHVWULDO�WLPH�LQ�87��

7KH�SUHGLFWLRQV�E\�%UR]RYLF�DQG�FRDXWKRUV�DUH�TXLWH�LPSUHVVLYH�LQ�

FRQVLGHUDWLRQ� RI� WKH� OLPLWDWLRQV� IDFHG� LQ� RUELWDO� PRGHOLQJ� DQG�

FRPSRQHQW� VL]H� HVWLPDWLRQV� WDNHQ� WR� GHULYH� WKH� SUHGLFWLRQV��

8QIDYRUDEOH� ZHDWKHU� FRQGLWLRQV� SUHYHQWHG� WKH� REVHUYDWLRQ� RI�

DGGLWLRQDO�HYHQWV�WKDW�ZHUH�H[SHFWHG�WR�EH�YLVLEOH�IURP�0DOWD��
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$FNQRZOHGJHPHQWV�

7KDQNV� LV� GLUHFWHG� WR� 3URI� 5LFKDUG� %LQ]HO� ZKR� EURXJKW� WR� WKH�

DWWHQWLRQ�RI�WKHVH�PXWXDO�HYHQWV�WKURXJK�KLV�QRWLILFDWLRQ�DW�%LQ]HO�

��������

5HIHUHQFHV�

%LQ]HO��5�3��� �������� ³&DOO� IRU�2EVHUYDWLRQV�RI� WKH�3DWURFOXV� DQG�

0HQRHWLXV�0XWXDO�(YHQWV��6XSSRUW�IRU�WKH�1$6$�/XF\�0LVVLRQ�WR�

WKH�7URMDQ�$VWHURLGV�´�Minor Planet Bulletin�������������

%UR]RYLF��0���-DFREVRQ��5�$���3DUN��5�6���'HVFDPSV��3���%HUWKLHU��

-���3LQLOOD�$ORQVR��1���3RSHVFX��0���/LFDQGUR��-����������³2UELW�RI�

WKH� 3DWURFOXV�0HQRHWLXV� %LQDU\� 6\VWHP� DQG� 3UHGLFWLRQV� IRU� WKH�

����������0XWXDO�(YHQWV�6HDVRQ�´�Astron. J. �������������SS��'2,�

������������������DG�I�H��

1HOVRQ�� %�� �������� Minima (Version 27)�� 6RIWZDUH� IRU�

SKRWRPHWULF� GDWD� DQDO\VLV�� 9DULDEOH� 6WDUV� 6RXWK�� $YDLODEOH� DW�

� �

https://www.variablestarssouth.org/resources/bob-nelsons-

software-tools/software-by-bob-nelson���

$FFHVVHG����6HSW�������

1HVYRUQ\��'���%UR]��0��� &DUUXED��9�� �������� ³,GHQWLILFDWLRQ� DQG�

'\QDPLFDO� 3URSHUWLHV� RI�$VWHURLG� )DPLOLHV�´� ,Q�$VWHURLGV� ,9� �3��

0LFKHO��)��'H0HR��:�)��%RWWNH��5��%LQ]HO��(GV����8QLY��RI�$UL]RQD�

3UHVV��7XFVRQ��DOVR�DYDLODEOH�RQ�DVWUR�SK��

7KLQNLQJ�0DQ�6RIWZDUH���������'LPHQVLRQ���6RIWZDUH��YHUVLRQ������

$YDLODEOH�IURP�http://www.thinkman.com/dimension4/default.htm.�

$FFHVVHG����6HSW��������

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

6PDUWW��6���6WDOGHU��%���:HLODQG��+���:ROI��&����������³7KH�$7/$6�

$OO�6N\�6WHOODU�5HIHUHQFH�&DWDORJ�´�Ap. J.������LG�������

:DUQHU�� %�'��� �������� 032� 6RIWZDUH�� MPO Canopus� YHUVLRQ�

�����������%GZ�3XEOLVKLQJ��http://www.minorplanetobserver.com/�

�

�

�

3+2720(75,&�'(7(&7,21�2)�7+(��

�����2&72%(5�������0878$/�(9(17�2)�7+(�

3$752&/86�0(12(7,86�%,1$5<�-83,7(5�752-$1�

$7�62327�$6752120,&$/�2%6(59$725<�

9ODGLPLU�%HQLVKHN�

%HOJUDGH�$VWURQRPLFDO�2EVHUYDWRU\�

9ROJLQD����������%HOJUDGH�����6(5%,$�

YODEHQ#\DKRR�FRP�

�5HFHLYHG�������1RYHPEHU����

$�VLQJOH�OLJKWFXUYH�SDUWLDOO\�FRYHULQJ�WKH������2FWREHU�

������VXSHULRU�PXWXDO�HYHQW�ZDV�REWDLQHG�IRU�WKH�ELQDU\�

-XSLWHU�7URMDQ�DVWHURLG�V\VWHP�����3DWURFOXV���0HQRHWLXV�

IURP�6RSRW�$VWURQRPLFDO�2EVHUYDWRU\��.����LQ�6HUELD��

'XULQJ� LWV� ������\HDU� ORQJ�KHOLRFHQWULF� RUELWDO� SHULRG�� WKH�RUELWDO�

SODQH�RI�WKH�ELQDU\�-XSLWHU�7URMDQ�DVWHURLG�V\VWHP�����3DWURFOXV���

0HQRHWLXV��306��WZLFH�UHDFKHV�D�IDYRUDEOH�SRVLWLRQ�LQ�UHODWLRQ�WR�

WKH�(DUWK��DOORZLQJ�REVHUYDWLRQV�RI�PXWXDO�HFOLSVHV�DQG�RFFXOWDWLRQV�

�PXWXDO� HYHQWV�� RI� WKH� V\VWHP� FRPSRQHQWV�� 6XFK� D� IDYRUDEOH�

REVHUYDWLRQDO�JHRPHWU\�RI�306�PXWXDO�HYHQWV�RFFXUV� LQ� WKH�WLPH�

VSDQ������)HEUXDU\��������-DQXDU\��

)ROORZLQJ�WKH�FDOO�IRU�REVHUYDWLRQV�RI�306�PXWXDO�HYHQWV�E\�%LQ]HO�

������� GXULQJ� ����� 6HSWHPEHU� �� 2FWREHU�� &&'� SKRWRPHWULF�

REVHUYDWLRQV� RI� WKH� VXSHULRU� �3DWURFOXV� FORVHU� WR� WKH� 6XQ� WKDQ�

0HQRHWLXV��PXWXDO�HYHQW�SUHGLFWHG�IRU������2FWREHU��������������

�� ������87��E\�%UR]RYLF� HW� DO�� �������ZHUH�FDUULHG�RXW� DW�6RSRW�

$VWURQRPLFDO� 2EVHUYDWRU\� �.���� LQ� 6HUELD�� )RU� WKLV� SXUSRVH�� D�

�����PHWHU� �I������ 0HDGH� /;���*36� 6FKPLGW�&DVVHJUDLQ�

WHOHVFRSH�� HTXLSSHG� ZLWK� D� 6%,*� 67���� ;0(� &&'� FDPHUD�

RSHUDWLQJ� LQ� �î�� ELQQLQJ�PRGH�� ZDV� HPSOR\HG�� 1R� SKRWRPHWULF�

ILOWHUV�ZHUH�XVHG��7KH�LQWHJUDWLRQ�WLPH�IRU�LQGLYLGXDO�&&'�IUDPHV�

ZDV� ���� VHFRQGV� WR� DFKLHYH� VDWLVIDFWRU\� OHYHO� RI� VLJQDO�WR�QRLVH�

UDWLR�HQDEOLQJ� WKH�UHTXLUHG�SKRWRPHWULF�SUHFLVLRQ�RI������PDJ��RU�

EHWWHU� IRU� LQGLYLGXDO� GDWD� SRLQWV� �%LQ]HO�� ������� $SHUWXUH�

SKRWRPHWULF�UHGXFWLRQ�ZLWK�PXOWLSOH�FRPSDULVRQ�VWDUV�RI�QHDU�VRODU�

FRORU��������%�9��������ZDV�FRQGXFWHG�XVLQJ�MaxIm DL 6�VRIWZDUH�

E\�'LIIUDFWLRQ�/LPLWHG��,QWHUQDO�FDOLEUDWLRQ�RI�FRPSDULVRQ�VWDUV�ZDV�

GRQH�XVLQJ�WKH�&DUOVEHUJ�0HULGLDQ�&DWDORJ�����9L]LH5��������6ORDQ�

U¶� PDJQLWXGHV� DQG� FRQYHUWHG� WR� &RXVLQV� 5�EDQG� PDJQLWXGHV�

DFFRUGLQJ� WR� WKH� WUDQVIRUPDWLRQ� IRUPXOD�� 5�  � U¶� �� ������ 3ULRU� WR�

SKRWRPHWULF�UHGXFWLRQV��DOO�WKH�LPDJHV�ZHUH�FRUUHFWHG�XVLQJ�PDVWHU�

GDUN�DQG�PDVWHU�IODW�ILHOG�FDOLEUDWLRQ�IUDPHV��7LPH�V\QFKURQL]DWLRQ�

RQ� WKH� GDWD� FROOHFWLRQ� FRPSXWHU� ZDV� SHUIRUPHG� XVLQJ�:LQGRZV�

1HWZRUN�7LPH�3URWRFRO��173��VHUYHU��time.windows.com���
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