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(PERUD�VHMD�IDWR�SRXFR�FRQKHFLGR��R�%UDVLO�WHP�XPD�WUDGLØÔR�YROWDGD�SDUD�R�HVWXGR�H�
REVHUYDØÔR�GD�EHOD�/XQD��PDV�TXH�SRU�DOJXPD�UD]ÔR��TXH�QäV�GHVFRQKHFHPRV��DFDERX�

VH�SHUGHQGR�DR�ORQJR�GRV�DQRV��
1HVWD�SÒJLQD�HVWDUHPRV�WHQWDQGR�UHVJDWDU�SHOR�PHQRV�XPD�SDUFHOD�GHVVD�PHPäULD�
KLVWäULFD�QDFLRQDO�H�LQFHQWLYDU�D�DWXDO�H�DV�QRYDV�JHUDØæHV�D�UHWRPDU�R�HVWXGR�H�

REVHUYDØÔR�OXQDU�HP�VHXV�YÒULRV�QÞYHLV���
&RP�R�WHPSR�LUHPRV�SUHHQFKHU�DV�ODFXQDV�WHPSRUDLV�FRP�D�DMXGD�GH�WRGRV�YRFÛV�TXH�
WHP�DOJXP�PDWHULDO��UHJLVWUR�H�LPDJHQV�KLVWäULFDV�TXH�SRVVD�QRV�HQYLDU�SDUD�HVWH�UHVJDWH�
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55HHVVXXPPR�R�++LLVVWWääUULLFFRR��
�

���������������������2�DVWUåQRPR�FHDUHQVH�5XEHQV�GH�$]HYHGR�FULD�D�SULPHLUD�6RFLHGDGH�
%UDVLOHLUD�GRV�$PLJRV�GD�$VWURQRPLD��6%$$���H��IXQGD�R�SULPHLUR�REVHUYDWäULR�SRSXODU�
%UDVLOHLUR��R�2EVHUYDWäULR�3RSXODU�)ODPPDULRQ���

�
����������������������(P�6ÔR�3DXOR��5XEHQV�GH�$]HYHGR�FULD�D�6RFLHGDGH�%UDVLOHLUD�GH�
6HOHQRJUDILD���

�
������������5XEHQV�GH�$]HYHGR�GHVHQKD�R�3ULPHLUR�0DSD�/XQDU�%UDVLOHLUR��PHGLQGR����FP���

�
������������(P����GH�PDUØR�GH������-HDQ�1LFROLQL�ID]LD�R�SULPHLUR�UHJLVWUR�GH�XP�HYHQWR�GH�
7/3�SRU�XP�REVHUYDGRU�EUDVLOHLUR��2�HYHQWR�IRL�REVHUYDGR�QR�3URPRQWäULR�(UDFOLGHV��
�)RQWH��,QIRUPDØÔR�GR�$VWUåQRPR�-ëOLR�/RER�GR�2EVHUYDWäULR�0XQLFLSDO�GH�&DPSLQDV�
-HDQ�1LFROLQL��63���%U���

�
��������������(P����H����GH�QRYHPEUR�GH������-HDQ�1LFROLQL��5XEHQV�GH�$]HYHGR��3��
*RQØDOYHV�H�5��$UJHQWLHUH�REVHUYDUDP�XPD�DWLYLGDGH�DQRUPDO�QDV�FUDWHUDV�OXQDUHV�GH�
7\FKR��.HSOHU��3URFOXV��0DQLOXV�H�%H\UJLXV��7RGDV�HVVDV�REVHUYDØæHV�IRUDP�IHLWDV�QR�
7HOHVFäSLR�5HIOHWRU�GH����PP�GH�-HDQ�1LFROLQL���)RQWH��,QIRUPDØÔR�GR�$VWUåQRPR�-ëOLR�
/RER�GR�2EVHUYDWäULR�0XQLFLSDO�GH�&DPSLQDV�-HDQ�1LFROLQL��63���%U���
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�������������(P����GH�MXOKR�GH������5��$]HYHGR�REVHUYRX�EULOKR�LQFRPXP�HP�&HQVRULQXV��
�)RQWH��,QIRUPDØÔR�GR�$VWUåQRPR�-ëOLR�/RER�GR�2EVHUYDWäULR�0XQLFLSDO�GH�&DPSLQDV�
-HDQ�1LFROLQL��63���%U���

�
�������������(P����GH�MXOKR�GH������5��$]HYHGR�REVHUYRX�EULOKR�LQFRPXP�HP�%LRW���)RQWH��
,QIRUPDØÔR�GR�$VWUåQRPR�-ëOLR�/RER�GR�2EVHUYDWäULR�0XQLFLSDO�GH�&DPSLQDV�-HDQ�
1LFROLQL��63���%U���

�
��������������(P����GH�QRYHPEUR�GH������5�$]HYHGR�H�-�)HUQDQGHV�REVHUYDUDP�EULOKDPHQWR�
LQFRPXP��&HQVRULQXV���)RQWH��,QIRUPDØÔR�GR�$VWUåQRPR�-ëOLR�/RER�GR�2EVHUYDWäULR�
0XQLFLSDO�GH�&DPSLQDV�-HDQ�1LFROLQL��63���%U���
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��������������������������22FFRRUUUUÛQÛQFFLLDD��GH�GH�&&UURRPPDDWWLLVVPPR�R�$$YYHHUUPPHHOOKDGR�QD�KDGR�QD�&&UUDDWWHHUUD�D�
$$UULLVVWWDDUUFFKXKXVV�

22EEVVHHUUYYDDØØÔR�GH�ÔR�GH�))HQåHQåPPHQR�HQR���77//33""����HHP�P�$$UULLVVWWDDUUFFKXKXVV �
--HDQ�HDQ�11LLFFRROLOLQQL�L���))$$//((&&,,''2�2�((0�0����������

22%6(%6(559$9$77ÄÄ55,,2�2�''2�2�&&$3$355,,&&ÄÄ5151,,22��
22%6(%6(559$9$77ÄÄ55,,2�2�008181,,&&,,3$3$/�/�''(�(�&&$$0033,,11$6$6�

DDUUWWLLJR�DGDSJR�DGDSWWDGR�SRDGR�SRU�U�--XXOLOLR�/RERR�/RER�

22EEVVHHUUYYDDØØÔR�ÔR��

$�$�REREVVHHUUYYDDØØÔR�GHÔR�GHVVWWH�HH�HYYHQHQWWR�RR�RFFRRUUUUHX�HHX�HP�P����GH�DJR���GH�DJRVVWWR�GH������GDR�GH������GDV�V�������������¥¥��������������778�8�������������
¥¥������������77//������&&RROORQJRQJLLWWXGH�/XQDXGH�/XQDUU����������««������¢¢��««����
,,GDGH�/XQDGDGH�/XQDU�¢U�¢����«�«�GGLLDD����
²²VVSSLLGHGH����SHSHUULLJHX�JHX�OOXQDXQDUU����
''LLÓÓPPHHWWUUR�R�OOXQDXQDU�¢U�¢����««����¯̄����
OLOLEEUUDDØØÔR�ÔR�������«�«�����««11����
,,QQVVWWUUXXPPHQHQWWRRV�V�UUHHIIUUDDWWRRU�U�������PP�PP�I�I���������UUHHIIOOHHWWRRU�U�GH����GH����PP�PP�I�I�������������22EEVVHHUUYYDDØØÔR�ÔR�VVHHP�P�IILOLOWWUURR�����

++LLVVWWääUULLFFRR�

$$SäSäV�V�D�RED�REVVHHUUYYDDØØÔR�GÔR�GLLÒÒUULLDD����GH�GH�UURRWWLLQDQD����GR�GR�66RROO����GGLLUULLJJL�L�R�R�WWHHOOHHVFVFäSäSLLR�SDR�SDUUD�D�/XDD�D�/XD����SRSRU�U�VVLLQDQDO�O�
SHSHUUIIHHLLWWDDPPHQHQWWH�H�YYLLVVÞÞYYHHO�O�H�H�PPXXLLWWR�EHR�EHP�P�GHGHOLOLQHDGD�QR�QHDGD�QR�FFÚX�HÚX�HVFVFXXUUR�GD�R�GD�PPDQKÔDQKÔ����$�$�IIRRUUPPDDØØÔR�HÔR�HP�P�
HHYYLLGÛQGÛQFFLLD�QD�RD�QD�RFFDDVVLLÔR�ÔR�¥¥��DDIIRRUUD�D�&&RRSÚSÚUUQQLLFFRR����HHUUD�D�$$55,,6677$$5&+85&+866����TXH�GH�STXH�GH�SUURQRQWWR�R�IIRRL�L�FFHQHQWWUUDGD�DGD�
QR�QR�FFDDPPSR�GD�RSR�GD�RFFXXOODDU�U�RRUUWWRRVFVFäSäSLLFFD�D���FFRRUUUULLJJLLGDGD����%%UUDQGRQ�GH����DQGRQ�GH����PPPP����DDFFRSRSOODGD�DR�DGD�DR�UUHHIIUUDDWWRRU�U�GH�GH�
������PP�PP���KDEKDELLWWXDXDOOPPHQHQWWH�XH�XVVDGR�QD�REDGR�QD�REVVHHUUYYDDØØÔR�ÔR�VVRROODDU��U������''LLUULLJJLLGD�D�DGD�D�DWWHQHQØØÔR�SDÔR�SDUUD�HD�HVVVVD�D�
IIRRUUPPDDØØÔRÔR����QRQRWWRXRX��VVH�GH�H�GH�LLPPHGHGLLDDWWR�D�R�D�WWRQDRQDOLOLGDGH�DGDGH�DYYHHUUPPHHOOKDGD�TXH�KDGD�TXH�FFHHUUFFDDYYD�SDD�SDUUWWH�GD�H�GD�PPHHVVPPDD����
VVREREUUHHWWXGR�QD�XGR�QD�UUHJHJLLÔR�ÔR�66XXOO����$�$�IILLP�P�GH�GH�PPHHOOKRKRU�U�DDYYDDOLOLDDU�U�WWDDO�O�WWRQDRQDOLOLGDGHGDGH����R�RER�REVVHHUUYYDGRDGRU�U�GHGHVVIIRRFFDDOLOL]]RX�RX�
H�H�IIRRFFDDOLOL]]RX�RX�VVXXFFHHVVVVLLYYDDV�YV�YHH]]HHV�V�D�D�LLPPDJHDJHPP����UUHHFFRRUUUUHQGR�DR�KDEHQGR�DR�KDELLWWXDXDO�LO�LQQWWUUDD��IIRRFFDDO�O�H�HH�H[[WWUUDD��IIRRFFDDOO����H�H�
VVREREUUHHWWXGR�JXGR�JLLUUDQGR�D�RDQGR�D�RFFXXOODDU�U�VVRREEUUH�H�VVL�L�PPHHVVPPDD����D�D�IILLP�P�GH�GH�FFRQRQVVWWDDWWDDU�U�HHYYHQHQWWXDXDO�O�RRFFRRUUUUÛQÛQFFLLD�GH�D�GH�
FFUURRPPDDWWLLVVPPR�R�WWDQDQWWR�QD�RR�QD�RFFXXOODDU�U�TXDQTXDQWWR�GD�RER�GD�REMMHHWWLLYYDD����00DDLLV�V�DDLLQGDQGD��I��IHH]�F]�FRRP�P�TXH�D�TXH�D�IIRRUUPPDDØØÔR�ÔR�
RRFFXSDXSDVVVVH�H�YYÒÒUULLDDV�V�UUHJHJLLæHæHV�V�GR�GR�FFDDPPSR�GD�RSR�GD�RFFXXOODDUU����HH[F[FHQHQWWUUDQGR�D�DQGR�D�IIRRUUPPDDØØÔR�ÔR�FFRRP�P�UUHHOODDØØÔR�DR�ÔR�DR�
HHLL[[R�äSR�äSWWLLFFRR����QÔR�RQÔR�RFFRRUUUUHQGR�QHQKXHQGR�QHQKXPPD�DD�DOOWWHHUUDDØØÔR�QD�ÔR�QD�WWRQDRQDOLOLGDGH�GDGH�UUHJHJLLVVWWUUDGDDGD����
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''LLDQDQWWH�GH�GLLVVVVRR����UUHHVVRROOYYHX�R�REHX�R�REVVHHUUYYDGRDGRU�UU�UHHFFRRUUUUHHU�U�DR�HDR�HPPSSUUHJR�GR�HJR�GR�UUHHIIOOHHWWRRU�U�GH����GH����PPPP��QD�QD�
GGLLVVSRSRVVLLØØÔR�QHÔR�QHZZWWRQRQLLDQDDQD����H�H�FFRRP�P�RXRXWWUUD�RD�RFFXXOODDU�U�%%UUDQGRQDQGRQ��W��WDDPPEÚEÚP�P�RRUUWWRRVFVFäSäSLLFFDD����GH���GH���PPPP����
))RRFFDDOLOL]]DGD�D�DGD�D�IIRRUUPPDDØØÔR�GH�ÔR�GH�$$UULLVVWWDDUUFFKXKXVV����DDOLOLÒÒV�V�MMÒ�EHÒ�EHP�P�SSUUää[[LLPPD�GRD�GR��FFHQHQWWUUR�GR�R�GR�FFDDPPSR�GD�SR�GD�
RRFFXXOODDUU����H�GHH�GHVVWWD�D�IIHHLLWWD�D�FFRRP�PP�PDDLLV�V�DXDXPPHQHQWWR�H�R�H�OOXXPPLLQRQRVVLLGDGHGDGH��I��IRRL�L�FFRQRQVVWWDDWWDGR�TXH�D�DGR�TXH�D�WWRQDRQDOLOLGDGH�GDGH�
DDYYHHUUPPHHOOKDGD�KDGD�����PPDDV�FV�FRRP�PP�PDDWWLL]]HHV�V�PPDDLLV�V�WWHQGHQHQGHQWWHHV�V�DR�DR�UURRVVDGR�DGR�FFRQRQWWLLQXDQXDYYD�SD�SUUHHVVHQHQWWH�H�����QÔR�QÔR�
KDKDYYHQGRHQGR����SRSRLLV�V�TXDTXDOOTXHTXHU�U�GëGëYYLLGD�TXDQGD�TXDQWWR�Ñ�RR�Ñ�RFFRRUUUUÛQÛQFFLLD�GH�D�GH�IIHQåHQåPPHQR�HQR�FFUURRPPÒÒWWLLFFRR��GR�GR�
LLQQVVWWUUXXPPHQHQWWRR����SRSRLLV�V�HHVVWWH�QÔR�H�QÔR�WWHHYYH�H�OOXJDXJDUU����$�$�QRQRWWDDU�U�TXH�RTXH�RV�V�PPHHVVPPRRV�V�SSUURRFFHGHGLLPPHQHQWWRRV�V�IIRRUUDDP�P�
HHIIHHWWXDGRXDGRV�V�TXDQTXDQWWR�D�RSHR�D�RSHUUDDØØÔR�GH�GHÔR�GH�GHVVIIRRFFDDOLOL]]DDØØÔR�H�ÔR�H�IIRRFFDDOLOL]]DDØØÔR�ÔR�PPHGHGLLDQDQWWH�R�SH�R�SUURRFFHHVVVVR�R�
PPHQHQFFLLRQDGR�DRQDGR�DFFLLPPDD����ERERUUGHGHMMDDPPHQHQWWR�GR�R�GR�FFDDPPSR�HSR�HWWFF��HHWWFF�����

11R�GR�GLLD�D�VVHJXHJXLLQQWWHH������������������������SSUUDDWWLLFFDDPPHQHQWWH����KRH����KRUUDDV�V�DSäDSäV�V�R�R�UUHJHJLLVVWWUUR�DR�DFFLLPPDD����VVRE�RE�FFRQGRQGLLØØæHæHV�V�
DDWWPPRRVVIIÚÚUULLFFDDV�V�LLJXDJXDOOPPHQHQWWH�ERDH�ERDVV����HHVVWWDQGR�D�/XD�HDQGR�D�/XD�HP�P�VVHX����GHX����GLLDD����YYRROOWWHHL�L�D�RED�REVVHHUUYYDDU�U�D�D�UUHJHJLLÔR�GH�ÔR�GH�
$$UULLVVWWDDUUFFKXKXVV����FFRRP�P�RRV�V�PPHHVVPPRRV�V�LLQQVVWWUUXXPPHQHQWWRRVV����LLGÛQGÛQWWLLFFRRV�V�DXDXPPHQHQWWRRVV����QÔR�QÔR�VVH�QRH�QRWWDQGR�QDGD�GH�DQGR�QDGD�GH�
DQRDQRUUPPDDOO����$$UULLVVWWDDUUFFKXKXV�V�HHPPERERUUD�ED�EUULOLOKDQKDQWWH�H�GHH�H�GHVVWWDDFFDGR�HDGR�HP�PP�PHHLLR�DR�SDQRR�DR�SDQRUUDDPPD�D�OOXQDXQDUU����QÔR�QÔR�
DSDSUUHHVVHQHQWWDDYYD�TXDD�TXDOOTXHTXHU�U�DQRDQRPPDDOLOLD�QD�D�QD�FFRRU�U�H�GHH�GHPPDDLLV�V�DDVVSHSHFFWWRRVV����22EEVVHHUUYYDDØØæHæHV�V�SRSRVVWWHHUULLRRUUHHV�V�QÔR�QÔR�
SXGHSXGHUUDDP�P�VVHHU�U�HHIIHHWWXDGDXDGDV�V�HHP�P�YYLLUUWWXGH�GH�XGH�GH�FFRQGRQGLLØØæHæHV�V�DDWWPPRRVVIIÚÚUULLFFDDV�V�DGDGYYHHUUVVDDVV���

99HHMMD�R�GHD�R�GHVVHQKR�GD�HQKR�GD�22EEVVHHUUYYDDØØÔRÔR�

�
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&UÚGLWR���'RFXPHQWR�JHQWLOPHQWH�DXWRUL]DGR�H�HQYLDGR�D�6HFØÔR�/XQDU�SRU�-XOLR�/RER���
MXOLR�ORER#FDPSLQDV�VS�JRY�EU�2EVHUYDWäULR�0XQLFLSDO�GH�&DPSLQDV�-HDQ�1LFROLQL�
ZZZ�REVHUYDWRULR�FDPSLQDV�VS�JRY�EU���
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--XXOOKRKR����������������33RRVVVVÞÞYYHHO�O�77//3�3�����%%UULOLOKDQKDQWWLLVVPPR�QD�R�QD�&&UUDDWWHHUUD�D�--XXOLOLXXV�V�&&DHDHVVDDUU �
22EEVVHHUUYYDGRDGRUU����&DUORV�&ROHVDQWL�

��
))HQåHQåPPHQR�HQR�55HJHJLLVVWWUUDGRDGR���%ULOKDQWLVPR�QD�&UDWHUD�/XQDU�-XOLXV�&DHVDU�
''DDWWD�GR�D�GR�((YYHQHQWWRR���-XOKR������
((TXTXLLSDSDPPHQHQWWRR����&ÓPHUD�&&'��
$$XXWWRRU�U�GDGDV�V�,,PPDJHQDJHQVV���&DUORV�&ROHVDQWL�

&&RRPPHQHQWWÒÒUULLRRVV���6ÔR�GXDV�LPDJHQV�IHLWDV�HP�-XOKR�GH������FRP�XPD�GDV�SULPHLUDV�
FÓPHUDV�&&'�GD�&UDWHUD�-XOLXV�&DHVDU��1DTXHOD�QRLWH�R�DXWRU�HVWDYD�ID]HQGR�YÒULDV�
LPDJHQV�GH�GLYHUVDV�UHJLæHV�OXQDUHV�TXDQGR�UHSHQWLQDPHQWH�HOH�REVHUYRX�XP�FODUÔR�
HVWUDQKR�QD�ERUGD�GD�FUDWHUD��(P�SULQFÞSLR�HOH�MXOJRX�TXH�IRVVH�DOJXP�GHIHLWR�GD�LPDJHP��
PDV�R�IHQåPHQR�VH�UHSHWLX�QDV�LPDJHQV�VHJXLQWHV��FRQILUPDQGR�D�SRVVLELOLGDGH�GH�XP�
7/3��(VWD�REVHUYDØÔR�IRL�HQYLDGD�QD�ÚSRFD�SDUD�D�$/32��2�HYHQWR�IRL�UHSRUWDGR�D�
6HFØÔR�/XQDU���5(D�%UDVLO�HP������������SHOR�SUäSULR�DXWRU�&DUORV�&ROHVDQWL��

,PDJHQV���

�
,,PPDJHDJHP�P�$$WWXDXDO�O�GD�GD�&&UUDDWWHHUUD�D�--XXOLOLXXV�V�&&DHDHVVDDU�U��������������������������
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� �
&UDWHUD�-XOLXV�&DHVDU�������������������87�����[�����
6HWXS��3KLOLSV�7RXFDP�3UR�,,�H�WHOHVFRSLR����PP�I���
3RU�)ÒELR�+��&DUYDOKR���$VVLV���63���%UDVLO�KWWS���F\EHUSORFRV�PXOWLSO\�FRP��
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��
((VVWWXGR�XGR�66HHOOHQRJHQRJUUÒÒIILLFFRRV�V�GH�GH�--RRVVÚ�Ú�%%DDVVLOLOÞÞFFLLR�GH�R�GH�66RXRXVVD�D���

��))OORRUULLDQäSRDQäSROLOLV�V�����66DQDQWWD�D�&&DDWWDDUULLQD�QD�����%%UUDDVVLOLO���
��

55HJHJLLVVWWUUR�GH�/XR�GH�/X]�]�&&LLQQ]]HQHQWWDD��
����������22XXWWXEXEUUR���R��������K�K��������P�P�GD�GD�WWDDUUGHGH���

2EVHUYDQGR�D�/XD��TXH�VH�DFKD�QR�VHX�TXDUWR�
FUHVFHQWH��QRWHL�FODUDPHQWH�D�SDUWH�QÔR�LOOXPLQDGD�SHOR�VRO��0HQFLRQR�DTXL�HVWH�
SKHQRPHQR�SRU�PH�SDUHFHU�UDUR�

�����

�

((FFOLOLSSVVH�H�33DDUUFFLLDDO�O�GDGD��/XD�GH���/XD�GH��������GH�RX���GH�RXWWXEXEUUR�GH�����R�GH�������
��
���GH�RX���GH�RXWWXEXEUUR�GH��������R�GH��������
�
�GD�GD�PPDQKÔ�DQKÔ���&ÚX�QXEODGR��FKXYD��$LQGD�QÔR�FRPHØRX�R�HFOLSVH�
������K���&HVVRX�D�FKXYD��$SDUHFH�D�OXD���K���P���2�ERUGR�GD�OXD�SHOR�SROR�6�DLQGD�QÔR�
HVWÒ�SHUIHLWDPHQWH�GHOLQHDGR��+Ò�GLYHUVDV�VDOLÛQFLDV�������K���P���1XEODGR�R�FÚX��9Û�VH�D�
OXD�GH�HVSDØR�D�HVSDØR���K���P���2�ERUGR�6�DFKD�VH�QD�SHQXPEUD���K���P���$�SHQXPEUD�
DOFDQØD�D�FUDWHUD�7\FKR���K���/XD�QD�VRPEUD��(QFREUH�VH�GH�QRYR�R�F	HDFFXWH�X��
&KXYLVFD���K��P���$�VRPEUD�HQFREUH�D�FUDWHUD�7\FKR��'LVWLQJXH�VH�YDJDPHQWH�D�SDUWH�GD�
OXD�TXH�VH�DFKD�HFOLSVDGD��$�VRPEUD�WHP�D�FRU�SDUGD���K���P���&KHJD�D�VRPEUD�DR�PDU�
GDV�1XYHQV�QR�KHPLVIÚULR�6�H�DR�PDU�GR�1HFWDU�QR�KHPLVIÚULR�2��$SHVDU�GH�VH�DFKDU�
HFOLSVDGD�D�FUDWHUD�7\FKR��FRQWLQXDP�YLVÞYHLV�DOJXPDV�GDV�VXDV�LUUDGLDØæHV��QD�SDUWH�
LOXPLQDGD�GD�OXD���K���$�VRPEUD�DIDVWD�VH�GR�PDU�GDV�1XYHQV�HP�GGLUHØÔR�DR�6���K���P���
$�OXD�HQFREHUWD�SRU�QXYHQV�TXH�VH�DFXPXODP�QR�KRUL]RQWH���K���P���&ÚX�LQWHLUDPHQWH�
FREHUWR��&KXYD�������

1RWDV��������
�GD�PDQKÔ� �������+RUD�/RFDO������DV�VDOLÛQFLDV�REVHUYDGDV�GHYHP�VH�DR�
IDWR�GD�/XD�RX�QÔR�HVWDU�H[DWDPHQWH�D�����JUDXV�GH�RSRVLØÔR�GR�6RO�RX�%UDVLOÞFLR�HVWDYD�
VH�UHIHULQGR�Ñ�UHJLÔR�IRUWHPHQWH�FUDWHUL]DGD�QDV�SUR[LPLGDGHV�GR�SäOR�VXO�OXQDU��
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1RUPDOPHQWH�WDO�SHUILO�Ú�GLVFHUQÞYHO�HP�RFXOWDØæHV�UDVDQWHV������3DUHFH�TXH�R�QRVVR�
%UDVLOÞFLR�MÒ�WLQKD�SUREOHPDV�GH�FÚX�QXEODGR�MÒ�QDTXHOD�ÚSRFD��&XULRVDPHQWH�WDPEÚP�HP�
HFOLSVHV�OXQDUHV��6HJXQGR�DV�REVHUYDØæHV�GH�$�$PRULP��GHVGH������KRXYH�DSHQDV���
�XP��HFOLSVH�OXQDU�HP�FRQGLØæHV�SHUIHLWDV�GH�FÚX��D�VDEHU�HP����GH�QRYHPEUR�GH�������
)RUD�HVVH��GLYHUVRV�HFOLSVH�OXQDUHV�VHPSUH�FRQWDUDP�FRP�D�SUHVHQØD�GH�QXYHQV��HP�
PDLRU�RX�PHQRU�JUDX��8P�H[HPSOR�GHX�VH�HP�����GH�DEULO�H�������GH�VHWHPEUR�GH������
TXDQGR�R�FÚX�ILFRX�HQFREHUWR�QHVWHV�GRLV�HFOLSVHV�WRWDLV��
)RQWH��KWWS���EU�JHRFLWLHV�FRP�EUDVLOLFLR�EUDVLOLFLR�D�KWP��

��
��GH�DJR��GH�DJRVVWWR�GH�����R�GH������������������KR���KRUUD�D�OORRFFDDOO�,GDGH�GD�/XD���G��K���
���2�FÞUFXOR�WHUPLQDGRU�Ú�
WDQJHQWH�ÑV�PXUDOKDV�RULHQWDLV�GRV�JUDQGHV�FLUFRV�GH�/DQJUHQXV��9HQGHOLQXV��3HWDYLXV�H�
)XUQHULXV��2��«�H�R��«�GHVWHV�FLUFRV�VH�DFKDP�DLQGD�FRP�R�IXQGR�HVFXUR��SULQFLSDOPHQWH�R�
�«��GR��«�H�GR��«�YÛ�VH�EHP�R�LQWHULRU��'HVWD�REVHUYDØÔR��VH�GHGX]�TXH�R��«�H�R��«�FLUFRV�
VÔR�PDLV�SURIXQGRV�TXH�R��«�H�R��«��9Û�VH�XPD�SDUWH�GR�0DU�GDV�&ULVHV��R�FDER�$JDUXP�
SURMHWD�D�VXD�VRPEUD�SHOD�SODQÞFLH��0DLV�DR�QRUWH�RFXSD�R�WHUPLQDGRU�H�JUDQGH�FLUFR�GH�
0HVVDOD��1D�SDUWH�GD�OXD�LOXPLQDGD�SHOD�OX]�FLQÚUHD��QDGD�KÒ�GH�QRWÒYHO��D�QÔR�VHU�D�
FUDWHUD�$ULVWDUFR��TXH�GHL[D�SHUFHEHU�XP�OHYH�EULOKR��&ÚX�QXEODGR��9HQWR�1(�IRUWH��

��
���GH�DJR���GH�DJRVVWWR�GH�����R�GH������������������KR���KRUUD�D�OORRFFDDOO�,GDGH�GD�/XD���G��K���
���2�FÞUFXOR�WHUPLQDGRU�Ú�
WDQJHQWH�ÑV�PXUDOKDV�RULHQWDLV�GRV�FLUFRV�GH�3WRORPHX��$OSKRQVH�H�$U]DFKHO��DR�1RUWH��
SDVVD�SRU�$UTXLPHGHV��&RPHØD�D�LOXPLQDU�VH�R�FLUFR�GH�)ODPPDULRQ��'RV�WUÛV�SULPHLURV�
FLUFRV�FLWDGRV�DFLPD��R�PHQRV�SURIXQGR�Ú�R�GH�3WRORPHX��RV�GRLV�RXWURV�WÛP�DLQGD�R�
IXQGR�GD�VRPEUD��GLVWLQJXLQGR�VH�DSHQDV�RV�SLFRV�FHQWUDLV��$�JUDQGH�FDGHLD�GR�$OWDL��TXH�
VH�DFKD�MÒ�EDVWDQWH�DIDVWDGD�GR�WHUPLQDGRU��SDUHFH�XPD�VHUSHQWH�GH�SUDWD��$LQGD�VH�YÛ�D�
SDUWH�GD�OXD�LOXPLQDGD�SHOD�OX]�FLQÚUHD��QÔR�VH�GLVWLQJXH��SRUÚP��GHWDOKHV�DOJXP��&ÚX�
GHVFREHUWR��9HQWR�1(�IRUWH��

�
���GH�DJR���GH�DJRVVWWR�GH�����R�GH������������������KR���KRUUD�D�OORRFFDDO�O�,GDGH�GD�/XD����G��K���
���2�FÞUFXOR�WHUPLQDGRU�
SDVVD�SRU�$ULVWDUFR�H�SHODV�PXUDOKDV�RULHQWDLV�GR�PDU�GRV�+XPRUHV��'LVWLQJXHP�VH�DV�
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SHTXHQDV�FUDWHUDV�GR�PDU�GD�6HUHQLGDGH�PXLWR�PHOKRU�GR�TXH�TXDQGR�D�REVHUYDØÔR�GD�
OXD�Ú�IHLWD�PDLV�WDUGH�GD�QRLWH��&ÚX�OÞPSLGR��9HQWR�6XO�IRUWH��

�
���GH�DJR���GH�DJRVVWWR�R�GH�����GH������������������KR���KRUUD�D�OORRFFDDOO�,GDGH�GD�/XD����G��K���
���2�FÞUFXOR�WHUPLQDGRU�
SDVVD�SHOD�PXUDOKD�RULHQWDO�GR�FLUFR�GH�5LFFLROH��9ÛP�VH�DV�PRQWDQKDV�GR�LQWHULRU�GR�
FLUFR��+Ò�QR�LQWHULRU�GR�FLUFR�GH�$OSKRQVH���UHJLæHV�HVFXUDV��TXH�VH�GHVWDFDP�
SHUIHLWDPHQWH�VREUH�R�VROR�EUDQFR��2�LQWHULRU�GR�FLUFR�GH�3WRORPHX�DSUHVHQWD�XPD�FRU�
OHYHPHQWH�HVFXUD��SRU�WRGD�D�VXD�H[WHQVÔR��3ODWÔR���PXLWR�HVFXUR��QDGD�GLVWLQJR�QR�
LQWHULRU�GHOH��9Û�VH�D�IHQGD�GH�+LJLQXV�FRPR�XPD�OLOQKD�VLQXRVD�H�PXLWR�EULOKDQWH��DR�
FRQWUÒULR�R�YDOH�GRV�$OSHV�DSUHVHQWD�XPD�FRU�SDUGDFHQWD��2V�PRQWHV�/HLEQLW]�DFKDP�VH�
QR�ERUGR�GD�/XD��DVVLP�FRPR�VH�DFKDP�GHVHQKDGRV�QD�FDUWD��&ÚX�SRXFR�QXEODGR��
&DOPD���

�

����������''HH]]HHPPEEUUR����R��������((FFOLOLSSVVH�H�77RRWWDDO�O�GD�/XDGD�/XD�
• Eclipse da Lua a 27 de Dezembro 1898. 
• Começo do eclipse parcial 6h 24m  
• Começo do eclipse total 7 44  
• Meio do eclipse total 8 28  
• Fim do eclipse total 9 13  
• Fim do eclipse parcial 10 22 7h 30m -  

$SSDULØÔR�GD�/XD��$�UHJLÔR�YLVLQKD�DR�ERUGR�RFFLGHQWDO�HVWÒ�DLQGD�LOOXPLQDGD�SHOR�VRO��YÛ�
VH�R�0DU�GDV�&ULVHV�H�DV�FUDWÚUDV�YLVLQKDV��2�ERUGR�LOOXPLQDGR�SDUWH�GH�FÛUFD�GH���¡�GH�
ODW��6�DWÚ���¡�GH�ODW��1��$�SDUWH�HFSOLVDGD�DSUHVHQWD�FRORUDØÔR�YHUPHOKD���

• 7h. 35m - A sombra chega á margem oriental do mar das Crises.  
• 7h. 40m. Desapparece o mar das Crises.  
• 7h. 44 - Começa a phase total. O bordo occidental está muito claro; o oriental, ao contrario, 

está escuro, e os detalhes da superficie lunar são pouco visiveis em quasi todo o hemispherio 
oriental.  

• 7h 55m. - Mantem a lua o m.mo aspecto. 8h. 4m. - Dá-se uma occultação de uma pequenina 
estrella pelo bordo oriental da Lua, a cêrca de 50° do E para N. A Lua projecta-se sobre a 
constellação dos Gemeos, entre m e e; mais perto desta do que d'aquela.  

• 8h. 10m. - Ainda mais obscuro o hemispherio oriental; o que se explica por ir penetrando a 
Lua no mais denso da sombra terrestre.  

• 8h. 14 - Emerge do bordo occidental, a 10° de Lat. S., uma pequenina estrella. Outras nuitas 
acham-se poucos distantes desse bordo.  

• 8h. 17 - A Lua começa a apresentar uma côr uniforme.  
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• 8h. 28m. - Meio do eclipse total. Perfeitamente visivel a Lua; a côr vermelha espalha-se 
uniformemente sobre todo o seu disco.  

• 8h. 50m. - O bordo oriental começa a tornar-se mais claro, emquanto o oriental [sic] vai 
gradualm.te escurecendo. 8h. 52m. - Formam-se nevoeiros que encobrem a Lua.  

• 8h. 57m. - Encobre-se todo o céo com nevoeiros vindos de S.O.  
• 9h. 4m. Dissipa-se um pouco o nevoeiro e vê-se ainda mais claro a região visinha do bordo 

oriental.  
• 9h. 13m. - Encobre-se novamente a Lua.  
• 9h. 16m. - Distingue-se, apezar do nevoeiro, a parte do disco que volta a ser illuminado pelo 

sol. O eclipse [total] terminou 3 minutos antes. A parte que começa a apparecer acha-se 
entre o ponto N e E.  

• 9h. 24m. - Apparecem Aristarco e Hevelius.  
• 9h. 30m. - Visivel completam.te o golfo do Orvalho.  
• 9h. 33m. - Vão apparecendo os mares dos Humores e das Chuvas.  
• 9h. 36m. - Muitos nevoeiros encobrem a Lua, sendo impossivel distinguir o bordo 

occidental.  
• 9h. 38m. - Apparece Platão e está inteiramente descoberto o mar dos Humores.  
• 9h. 50m. - Os nevoeiros impedem a observação dos pontos mais visiveis da Lua que vão se 

desprendendo da sombra.  
• 9h. 51. - Em uma aberta do nevoeiro vêem-se Tycho e o mar das Chuvas.  
• 9h. 54m. Impossivel distinguir o bordo lunar que se acha ainda na sombra. 10h. - a sombra 

atravessa o mar da Serenidade em direção ao pólo S. da Lua.  
• 10h. 3m. - As nuvens tendem a dissipar-se do bordo do S. 10h. 7m. - Todo descoberto o mar 

da Serenidade.  
• 10h. 8m. - a sombra passa pelo centro do mar da Tranquillidade. Torna-se um pouco 

distincto o bordo ainda na sombra.  
• 10h. 14m. Começa a apparecer a margem meri[dional] do mar das Crises.  
• 10h. 17m - a sombra atravessa o mar da Fecundidade. Forma-se uma corôa de 3° de 

diametro ao redor da Lua.  
• 10h. 20m. - Todo descoberto o mar das Crises e tambem o da Fecundidade.  
• 10h. 28m. - Fim do eclipse parcial em um ponto cuja lat. é de 10° a contar do ponto O para o 

S. O céo vai pouco a pouco descobrindo-se e passado algum tempo torna-se completamente 
limpo. A lua conservou por algum tempo ainda uma luz um pouco amarellada devido a 
achar-se ainda envolvida na penumbra. 
http://br.geocities.com/brasilicio/agenda/lua27dez98.html  

�
��
����������22XXWWXEXEUUR��R�����$�/XD��TXH�IåUD�1RYD�KRQWHP�D���KRUD�H����PLQXWRV�GD�WDUGH��IRL�YLVWD�
KRMH�DV���KRUDV�H����PLQXWRV�GD�WDUGH��WHQGR��SRUWDQWR����KRUDV�H����PLQXWRV�GH�LGDGH��
�

��
��

&&ÒÒOOFFXXOORRV�V�GR�GR�((FFOLOLSSVVH�H�33DDUUFFLLDDO�O�GD�/XD�GH���GD�/XD�GH��������GH����GH�--XXOOKR�GH�����KR�GH�������
��
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��$�UHYLVÔR�GRV�FÒOFXORV�HPSUHJDGRV�SRU�%UDVLOÞFLR�SDUD�R�(FOLSVH�/XQDU�GH������HVWÒ�
GLVSRQÞYHO�QR�DUWLJR�HP�3')��3DUD�YLVXDOL]Ò�OR�FOLTXH�
KWWS���EU�JHRFLWLHV�FRP�EUDVLOLFLR�EUDVLOLFLR�SGI��
&RQKHØD�PDLV�VREUH�R�WUDEDOKR�REVHUYDFLRQDO�GH�-RVÚ�%DVÞOLFLR�GH�6RXVD��
KWWS���EU�JHRFLWLHV�FRP�EUDVLOLFLR���
)RQWHV��KWWS���EU�JHRFLWLHV�FRP�EUDVLOLFLR�EUDVLOLFLR��KWP�
6286$��$EHODUGR��2�6ÒELR�H�R�,GLRPD��,2(6&��)ORULDQäSROLV��������
�
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��
22EEVVHHUUYYDDØØæHæHV�V�/XQD/XQDUUHHV�V�33XEXEOLOLFFDGDDGDV�V�QR�QR�55HSRHSRUUWWH�H�55($($��

��
2�5HSRUWH�Ú�D�FDUDFWHUÞVWLFD�SULQFLSDO�GD�5($�KWWS���ZZZ�UHDEUDVLO�RUJ����FRQTXLVWDGD�DR�
ORQJR�GH�DQRV�GH�REVHUYDØæHV��1HOH��VÔR�SXEOLFDGRV�DUWLJRV�SURGX]LGRV�SHORV�DVVRFLDGRV�
GHULYDGRV�GDV�REVHUYDØæHV�IHLWDV�SHVVRDOPHQWH�DSHQDV��RX�FRP�D�FRODERUDØÔR�GRV�
GHPDLV�DVVRFLDGRV��
(VWHV�5HSRUWHV��LPSUHVVRV��VÔR�GLVWULEXÞGRV�DRV�DVVRFLDGRV�H�D�DVVRFLDØæHV�DPDGRUDV�H�
SURILVVLRQDLV�QR�%UDVLO�H�QR�PXQGR��
$JRUD�D�5($�HVWÒ�GLVSRQLELOL]DQGR�RV�5HSRUWHV�QR�IRUPDWR�3')�HP�VXD�KRPH�SDJH��
KWWS���ZZZ�UHDEUDVLO�RUJ�GRFV�UHSRUWHV�SKS��
(VWH�DFHUYR�Ú�XP�WUDEDOKR�GH�UHVJDWH�IHLWR�H�JHQWLOPHQWH�GLVSRQLELOL]DGR��D�WRGRV�RV�
LQWHUHVVDGRV��SRU�(GYDOGR�7UHYLVDQ��5($�%5$6,/���
3DUD�WHU�DFHVVR�D�WRGRV�RV�5HSRUWHV�HGLWDGRV�DWÚ�DJRUD��EDVWD�DFHVVDU�D�SÒJLQD�SULQFLSDO�
GD�5($�%5�H�FOLFDU�QR�ERWÔR�

5HSRUWHV

��1D�SÒJLQD�TXH�VH�DEUH�SRGHUÔR�VHU�EDL[DGRV�
WRGRV�RV�UHSRUWHV��HP�3')���EHP�FRPR�RV�ÞQGLFHV�GH�FDGD�XP�GHOHV�SRGH�VHU�FRQVXOWDGR��
1HVVHV�ÞQGLFHV�WDPEÚP�HVWÔR�GLVSRQÞYHLV�FDGD�XP�GRV�DUWLJRV�HP�VHSDUDGR�SDUD�VHUHP�
EDL[DGRV�GH�DFRUGR�FRP�D�SUHIHUÛQFLD�GH�FDGD�XP���

$EDL[R�OLVWDPRV�RV�5HSRUWHV�FRP�UHIHUHQFLD�H�RX�FRUUHODWRV�Ñ�REVHUYDØÔR�/XQDU��EHP�
FRPR�DOJXPDV�WÚFQLFDV�TXH�VÔR�GH�LQWHUHVVH�Ñ�REVHUYDØÔR�H�RX�Ñ�HGLØÔR�GH�LPDJHP���

�
���

��������������������������33RRVVVVÞÞYYHHO�O�((YYHQHQWWR�GH�R�GH�77//3�3�����))UUHGHHGHUULLFFR�/XR�/XÞÞV�V�))XQDXQDUULL��
�
'XUDQWH�D�REVHUYDØÔR�GR�(FOLSVH�3DUFLDO�GD�/XD�HP����GH�MXQKR�GH�������)UHGHULFR�/XÞV�
)XQDUL�UHJLVWURX�XP�SRVVÞYHO�HYHQWR�GH�7/3��(OH�REVHUYRX��DR�WHOHVFäSLR��XP�SRQWR�
OXPLQRVR�FRPR�XPD�HVWUHOD�GH�PDJQLWXGH���HQWUH��K��P��V�H��K��P��V�HP�$ULVWDUFKXV��
)RQWH��5HSRUWH�5($��������������(FOLSVH�/XQDU�3DUFLDO�GH�����������SRU�+HOLR�&��9LWDO��
$QWRQLR�3DGLOOD�)R���,OLGLR�)��$IRQVR��
�

�
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��
��������������������������22FFXXOOWWDDØØÔR�GD�HÔR�GD�HVVWWUUHHOOD����D����22SKSKLLXXFFKKL�L�����$$QQWWRQRQLLR�R�33DGDGLOLOKD�KD�))LLOOKR�H�KR�H�

++HHOLOLR�GH�R�GH�&&DDUUYYDDOOKR�KR�99LLWWDDOO��
�
'XUDQWH�D�REVHUYDØÔR�GR�(FOLSVH�3DUFLD�GD�/XD�HP�������������$QWRQLR�3DGLOKD�)LOKR�H�
+HOLR�&��9LWDO�REVHUYDUDP�D�HPHUVÔR�GD�HVWUHOD����2SKLXFKL�DWUDYÚV�GH�XP�&HOHVWURQ����
FP��2V�REVHUYDGRUHV�VRPHQWH�SXGHUDP�SHUFHEHU�D�HVWUHOD����2SKLXFKL�FHUFD�GH���
PLQXWRV�DSäV�R�KRUÒULR�SUHYLVWR�SDUD�D�HPHUVÔR��$�HVWUHOD�MÒ�VH�HQFRQWUDYD�HQWÔR�D�FHUFD�
GH����
�GR�OLPER�OXQDU��2�RIXVFDPHQWR�GD�HVWUHOD�SHOD�/XD��LQWHQVR�DSHVDU�G�HFOLSVH��
LPSHGLX�TXH�HOD�IRVVH�GHWHWDGD�DQWHV��)RQWH��5HSRUWH�5($��������������(FOLSVH�/XQDU�
3DUFLDO�GH�����������SRU�+HOLR�&��9LWDO��$QWRQLR�3DGLOOD�)R���,OLGLR�)��$IRQVR��
�
�

 
 

��

55(3(3225577(�(�������������''((==((00%%552�2����������

5RPXDOGR�/RXUHQØRQ��
��**UUDD]]LLQJ�RQJ�RFFFFXXOOWWDDWWLLRQ�RRQ�RI�I�66SSLLFFDD����������22FFXXOOWWDDØØÔR�ÔR�UUDDVVDQDQWWH�GH�H�GH�66SSLLFFDD���

7KH�JUD]LQJ�RFFXOWDWLRQ�RI�6SLFD��$OSKD�9LUJLQLV��LQ�0D\�����������ZDV�WKH�ILUVW�
SKHQRPHQRQ�RI�WKLV�NLQG�REVHUYHG�LQ�6ÔR�3DXOR�6WDWH��7KH�JURXS�RI�REVHUYHUV�ZDV�OHDGHG�
E\�WKH�DXWKRU��7KH�IROORZLQJ�DUWLFOH�VXPPDUL]HV�WKH�SUHSDUDWLRQ�RI�WKH�REVHUYDWLRQ�DQG�WKH�
UHVXOWV�REWDLQHG���

$�RFXOWDØÔR�UDVDQWH�GH�6SLFD��$OSKD�9LUJLQLV��HP������������IRL�R�SULPHLUR�IHQåPHQR�
GHVWH�WLSR�REVHUYDGR�HP�6ÔR�3DXOR��2�JUXSR�GH�REVHUYDGRUHV�IRL�OLGHUDGR�SHOR�DXWRU��2�
VHJXLQWH�DUWLJR�UHVXPH�D�SUHSDUDØÔR�GD�REVHUYDØÔR�H�RV�UHVXOWDGRV�REWLGRV���

�
��

��
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55(3(3225577(�(�������������''((==((00%%552�2����������

&OÒXGLR�%UDVLO�/HLWÔR�-ëQLRU��
��77KH�KH�66FFKKUUççWWHHU�U�HHIIIIHHFFW�W�DQG�DQG�WWKH�KH�00RRQ�GRRQ�GLLFFKRKRWWRRPP\\����������$�$�GGLLFFRRWWRRPPLLD�GD�/XD�H�R�D�GD�/XD�H�R�((IIHHLLWWR�R�66FFKKUUççWWHHUU���

:LWK�WKH�SXUSRVH�RI�VWXG\LQJ�WKH�6FKUçWHU�(IIHFW��XQGHU�D�SK\VLRORJLFDO�SRLQW�RI�YLHZ��D�
SURMHFW�IRU�QDNHG�H\H�REVHUYDWLRQ�RI�WKH�0RRQ�ZDV�HVWDEOLVKHG�LQ�RUGHU�WR�FROOHFW�SKDVHV�
GDWD�LQ�D�VLPLODU�ZD\�WR�WKDW�DOUHDG\�XVHG�IRU�9HQXV���

&RP�R�SURSäVLWR�GH�HVWXGDU�R�(IHLWR�6FKUçWHU��VRE�R�SRQWR�GH�YLVWD�GD�ILVLRORJLD��R�SURMHWR�
GH�REVHUYDØÔR�D�ROKR�QX�GD�/XD�IRL�HVWDEHOHFLGR�D�ILP�GH�FROHWDU�GDGRV�GDV�IDVHV�HP�
VLPLODULGDGH�FRP�R�XVDGR�SDUD�9ÛQXV���

�
5HLQDOGR�'HO�'RWWRUH���

��77KH�KH�WWRRWWDDO�OO�OXQDXQDU�U�HHFFOLOLSSVVH�RH�RI�I�$$XJXXJXVVW�W���������������������������2�2�HHFFOLOLSSVVH�H�OOXQDXQDU�U�WWRRWWDDO�O�GH���GH��������������������

(VWH�DUWLJR�YLVD�DSUHVHQWDU�XPD�EUHYH�GHVFULØÔR�D�FHUFD�GR�HFOLSVH�OXQDU�WRWDO�GH����������
EHP�FRPR�GRV�UHVXOWDGRV�REVHUYDFLRQDLV�REWLGRV�SRU�XPD�HTXLSH�GH�DVWUåQRPRV�
DPDGRUHV�GD�5($�63���

�
5HQDWR�/HYDL��

��55HSRHSRUUW�W�RQ�RQ�WWKH�KH�WWRRWWDDO�OO�OXQDXQDU�U�HHFFOLOLSSVVH�RH�RI�I�$$XJXXJXVVW�W���������������������������((FFOLOLSSVVH�H�OOXQDXQDU�U�WWRRWWDDO�O�GH�GH�
������DJRDJRVVWWRR��������������

�
��

55(3(3225577(�(�������������''((==((00%%552�2��������������

+ÚOLR�GH�&DUYDOKR�9LWDO��
��$$VVWWUURQRRQRPPLLFFDDO�O�22EEVVHHUUYYDDWWLLRQ�GXRQ�GXUULLQJ�QJ�WWZZLOLLOLJKJKWW����������$�$�REREVVHHUUYYDDØØÔR�DÔR�DVVWWUURQåRQåPPLLFFD�GXD�GXUUDQDQWWH�R�H�R�

FFUUHSëHSëVFVFXXOORR���
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5HODWLYH�SKRWRPHWULF�PHDVXUHPHQWV�XVLQJ�DQ�RUGLQDU\�FDPHUD��WRJHWKHU�ZLWK�QDNHG�H\H�
REVHUYDWLRQV��SURYLGHG�SUDFWLFDO�TXDQWLWDWLYH�LQIRUPDWLRQ�RQ�WKH�EULJKWQHVV�RI�WKH�VN\�DQG�
WKH�PDJQLWXGH�WKUHVKROG�IRU�DVWURQRPLFDO�REVHUYDWLRQ�GXULQJ�WZLOLJKW���

0HGLGDV�IRWPÚWULFD�UHODWLYDV��UHDOL]DGDV�FRP�XPD�FÓPHUD�FRPXP��MXQWDPHQWH�FRP�
REVHUYDØæHV�D�ROKR�QX��IRUQHFHUDP�LQIRUPDØæHV�TXDQWLWDWLYDV�VREUH�R�EULOKR�GR�FÚX�H�D�
PDJQLWXGH�OLPLWH�SDUD�D�REVHUYDØÔR�DVWURQåPLFD�GXUDQWH�R�FUHSëVFXOR���

�
�

55(3(3225577(�(�������������''((==((00%%552�2����������

+ÚOLR�GH�&DUYDOKR�9LWDO��
��&&ÒÒOOFFXXOOR�GH�R�GH�FFLLUUFFXQXQVVWWÓQÓQFFLLDDV�V�OORRFFDDLLV�V�SDSDUUD�RD�RV�V�SSUUää[[LLPPRRV�V�HHFFOLOLSSVVHHV�VV�VRROODDUUHHV�V�QR�QR�%%UUDDVVLOLO���

1HVWH�WUDEDOKR��XP�SURJUDPD�FRPSXWDFLRQDO��GHVHQYROYLGR�SHOR�DXWRU��Ú�GHVFULWR��WHVWDGR�
H�XVDGR�FRPR�XPD�IHUUDPHQWD�SDUD�SUHYHU�VH��FRP�DOWD�SUHFLVÔR��FLUFXQVWÓQFLDV�ORFDLV�
SDUD�RV�SUä[LPRV�HFOLSVHV�VRODUHV�REVHUYÒYHLV�QR�%UDVLO���

�
�

55(3(3225577(�(�������������''((==((00%%552�2����������

7DVVR�$XJXVWR�1DSROHÔR�DQG�(GYDOGR�-RVÚ�7UHYLVDQ��
��22EEVVHHUUYYDDWWLLRQ�RRQ�RI�WI�WKH�KH�77RRWWDDO�O�66RROODDU�U�((FFOLOLSSVVH�H�LLQ�Q�--XQH���XQH�������������������������$�$�REREVVHHUUYYDDØØÔR�GR�HÔR�GR�HFFOLOLSSVVH�H�VVRROODDU�U�

WWRRWWDDO�O�GH���GH����������������

2EVHUYDWLRQ�RI�WKH�WRWDO�VRODU�HFOLSVH�LQ�-XQH�����������7KH�DXWKRUV�KDYH�SDUWLFLSDWHG�LQ�DQ�
DLUERUQH�H[SHGLWLRQ�RUJDQL]HG�E\�WKH�5LR�GH�-DQHLUR�3ODQHWDULXP�VWDII��WR�REVHUYH�WKH�WRWDO�
VRODU�HFOLSVH�IURP�D�SODQH�IO\LQJ�DW��������IHHW�DQG�DW�����PLOHV�IURP�WKH�%UD]LOLDQ�
VHDVKRUH��RYHU�WKH�6RXWK�$WODQWLF�2FHDQ��7KHLU�UHSRUW�DQG�SKRWRJUDSKLF�UHVXOWV�DUH�
SUHVHQWHG��WRJHWKHU�ZLWK�UHVXOWV�IURP�REVHUYHUV�ZKR�UHFRUGHG�WKH�HFOLSVH�DV�SDUWLDO�IURP�
WKH�JURXQG���
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2V�DXWRUHV�SDUWLFLSDUDP�GH�XPD�H[SHGLØÔR�DÚUHD�RUJDQL]DGD�SHOR�SHVVRDO�GR�3ODQHWÒULR�
GR�5LR�GH�-DQHLUR��SDUD�REVHUYDU�R�HFOLSVH�VRODU�WRWDO�D�ERUGR�GH�XP�DYLÔR�D��������SÚV�
GH�DOWLWXGH�H�����PLOKDV�SRU�KRUD��VREUH�R�2FHDQR�$WOÓQWLFR�6XO��6HXV�UHSRUWHV�H�
UHVXOWDGRV�IRWRJUÒILFRV�VÔR�DSUHVHQWDGRV��MXQWRV�FRP�RV�UHVXOWDGRV�REWLGRV�SRU�
REVHUYDGRUHV�TXH�UHJLVWUDUDP�R�HFOLSVH�SDUFLDO�QR�VROR���

�
+ÚOLR�GH�&DUYDOKR�9LWDO��

��33UUHGHGLLFFWWLLRQRQVV����22EEVVHHUUYYDDWWLLRQ�DQRQ�DQG�G�$$QDQDOO\V\VLLV�V�RRI�I�33DDUUWWLLDDO�O�66RROODDU�U�((FFOLOLSSVVHHVV����������33UUHHYYLLVVÔRÔR����REREVVHHUUYYDDØØÔR�ÔR�
H�DQÒH�DQÒOLOLVVH�GH�HH�GH�HFFOLOLSSVVHHV�V�SDSDUUFFLLDDLLV�V�GR�GR�66RROO���

7KH�REVHUYDWLRQDO�UHVXOWV�RI�WKH�SDUWLDO�VRODU�HFOLSVHV�UHFHQWO\�YLVLEOH�IURP�%UD]LO��-DQ�����
������-XO\�����������DQG�-XQ�����������DUH�GHVFULEHG�DQG�FRPSDUHG�ZLWK�SUHGLFWLRQV�
GHYHORSHG�E\�WKH�DXWKRU�WKURXJK�D�FRPSXWHU�SURJUDP�GHVFULEHG�LQ�5($
V��5HSRUWH��������

2V�UHVXOWDGRV�REVHUYDFLRQDLV�GRV�HFOLSVHV�SDUFLDLV�GR�VRO�UHFHQWHPHQWH�YLVÞYHLV�QR�%UDVLO�
�������������������������H�������������VÔR�GHVFULWRV�H�FRPSDUDGRV�FRP�SUHYLVæHV�
GHVHQYROYLGRV�SHOR�DXWRU�DWUDYÚV�GH�XP�SURJUDPD�GH�FRPSXWDGRU�GHVFULWR�QR�5HSRUWH�
5($������

�
+ÚOLR�GH�&DUYDOKR�9LWDO��$QWRQLR�3DGLOOD�)LOKR��DQG�,OÞGLR�)HUUHLUD�$IRQVR��

��77KH�KH�33DDUUWWLLDDO�O�/XQD/XQDU�U�((FFOLOLSSVVH�RH�RI�I�--XQH���XQH�������������������������((FFOLOLSSVVH�H�OOXQDXQDU�U�SDSDUUFFLLDDO�O�GH���GH������������������

'HVFULSWLRQ�RQ�WKH�REVHUYDWLRQV�IURP�VHYHUDO�5($�PHPEHUV��UHGXFHG�E\�5($
V�(FOLSVHV�
&RRUGLQDWRU��$QDO\VLV�RI�WKH�SHQXPEUD�DQG�XPEUD��FUDWHU�WLPLQJV��DQG�RQH�7/3�DUH�
SURYLGHG���

'HVFULØÔR�VREUH�DV�REVHUYDØæHV�GH�GLYHUVRV�PHPEURV�GD�5($��UHGX]LGDV�SHOR�
FRRUGHQDGRU�GH�HFOLSVHV�GD�5($��$QÒOLVHV�GD�SHQXPEUD�H�XPEUD��FURQRPHWUDJHQV�GH�
FUDWHUDV��H�XP�7/3�VÔR�IRUQHFLGRV���

�
�
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1HOVRQ�)DOVDUHOOD��
��66HDHDUUFFKKLLQJ�QJ�IIRRU�U�99DDO�O�%%UUDDVVLOLLOLHQHQVVLLVV�������$�SURFXUD�GR��9DO�%UDVLOLHQVLV��

7KH�DXWKRU�GHVFULEHV�KLV�SKRWRJUDSKLF�DQG�YLGHR�VHDUFK�IRU�D�SRVVLEOH�YDOOH\�LQ�WKH�0RRQ��
FORVH�WR�*ULPDOGL��7KH�YDOOH\�ZRXOG�KDYH�EHHQ�ILUVW�REVHUYHG�E\�5XEHQV�GH�$]HYHGR�
GXULQJ�D�OXQDU�HFOLSVH�EDFN�LQ�������$]HYHGR�QDPHG�WKH�SRVVLEOH�IHDWXUH�DV��9DO�
%UDVLOLHQVLV����

2�DXWRU�GHVFUHYH�VXD�SHVTXLVD�HP�YÞGHR�H�IRWRJUDILD�SDUD�R�SRVVÞYHO�YDOH�QD�/XD��SHUWR�
GH�*ULPDOGL��2�YDOH�WHULD�VLGR�REVHUYDGR�SULPHLUDPHQWH�SRU�5XEHQV�GH�$]HYHGR�GXUDQWH�R�
HFOLSVH�OXQDU�GH�������$]HYHGR�QRPHRX�R�SRVVÞYHO�YDOH�GH��9DO�%UDVLOLHQVLV����

�/HLD�R�$UWLJR��3')�HP�SRUWXJXÛV���
5HSRUWH�5($�%UDVLO�1�����$UWLJR����SÒJLQDV�����������H�����'H]HPEUR�������

�
+ÚOLR�GH�&DUYDOKR�9LWDO��

��33UUHGHGLLFFWWLLRQRQV�V�IIRRU�U�WWKH�QHKH�QH[[W�W�OOXQDXQDU�U�HHFFOLOLSSVVHHV�YV�YLLVVLLEEOOH�H�IIUURRP�P�%%UUDD]]LOLO����������33UUHHYYLLVVæHæHV�V�SDSDUUD�RD�RV�V�SSUUää[[LLPPRRV�V�
HHFFOLOLSSVVHHV�V�OOXQDXQDUUHHV�V�REREVVHHUUYYÒÒYYHHLLV�V�QR�QR�%%UUDDVVLOLO���

$�FRPSXWHU�SURJUDP�GHYHORSHG�E\�WKH�DXWKRU�WR�SUHGLFW�SUHFLVHO\�WKH�FLUFXPVWDQFHV�RI�WKH�
QH[W�OXQDU�HFOLSVHV�YLVLEOH�IURP�%UD]LO�LV�GHVFULEHG��WHVWHG�DQG�XVHG�IRU�IRUHFDVWLQJ�ILIWHHQ�
HFOLSVHV�IURP������WR��������

8P�SURJUDPD�GH�FRPSXWDGRU�GHVHQYROYLGR�SHOR�DXWRU�SUHGL]�SUHFLVDPHQWH�DV�
FLUFXQVWDQFLDV�SDUD�RV�SUä[LPRV�HFOLSVHV�OXQDUHV�YLYÞYHLV�QR�%UDVLO�VÔR�GHVFULWRV��WHVWDGRV�
H�XVDGRV�SDUD�SUHYHU�TXLQ]H�HFOLSVHV�GH������D��������

�
:DOWHU�-RVÚ�0DOXI�DQG�-ëOLR�&ÚVDU�/RER��

��22FFFFXXOOWWDDWWLLRQ�RRQ�RI�WI�WKH�KH�33OOHHLLDGHDGHV�V�EE\�\�WWKH�KH�00RRQ�RRQ�LLQ�Q�66HSHSW�W�����������������������������$�$�RRFFXXOOWWDDØØÔR�GH�ÔR�GH�00����������
33OOÛÛLLDGHDGHV�V�����SHSHOOD�/XD�HD�/XD�HP�P����������������������

-XVW�EHIRUH�WKH�GDZQ�RI�6HSW����������WKH�DXWKRUV�KDYH�REVHUYHG�DQG�WLPHG�WKH�
GLVDSSHDUDQFH�DQG�UHDSSHUDQFH�RI�VHYHUDO�3OHLDGHV�VWDUV��5HVXOWV�DUH�WKHQ�FRPSDUHG�
ZLWK�WKH�8612
V�SUHGLFWLRQV���
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3RXFR�DQWHV�GD�DXURUD�GH������������RV�DXWRUHV�REVHUYDUDP�H�FURQRPHWUDUDP�R�
GHVDSDUHFLPHQWR�H�UHDSDUHFLPHQWR�GH�GLYHUVDV�HVWUHODV�GDV�3OÛLDGHV��5HVXOWDGRV�VÔR�
HQWÔR�FRPSDUDGRV�FRP�DV�SUHYLVæHV�GD�8612���

�
�

55(3(3225577(�(�������������''((==((00%%552�2����������

+ÚOLR�GH�&DUYDOKR�9LWDO���
��77RRWWDDO�O�/XQD/XQDU�U�((FFOLOLSSVVH�H�����''HHFFHHPPEHEHU�U�������������������������������((FFOLOLSSVVH�H�OOXQDXQDU�U�WWRRWWDDO�O�GH���GH������������������������

6XPPDU\�RI�UHFRUGV�PDGH�E\�5($�REVHUYHUV�IRU�WKH�DERYH�HYHQW��&UDWHU�WLPLQJV��
FRQWDFWV��'DQMRQ�QXPEHU�HYDOXDWLRQV�DUH�FRPPHQWHG�DQG�FRPSDUHG�ZLWK�UHVXOWV�IURP�
IRUHLJQ�REVHUYHUV���

6XPÒULR�GRV�UHJLVWURV�IHLWRV�SRU�REVHUYDGRUHV�GD�5($�VREUH�R�HYHQWR��&URQRPHWUDJHQV�
GH�FUDWHUDV��FRQWDWRV��DYDOLDØæHV�GR�QëPHUR�GH�'DQMRQ�VÔR�FRPHQWDGRV�H�FRPSDUDGRV�
FRP�RV�UHVXOWDGRV�GH�REVHUYDGRUHV�HVWUDQJHLURV��

�
�

55(3(3225577(�(�������������00$$,,2�2����������

7DVVR�$XJXVWR�1DSROHÔR��
��77KH����KH����11RRY�Y�����������66RROODDU�U�77RRWWDDO�O�((FFOLOLSSVVH�H�22EEVVHHUUYYDDWWLLRQ�ERQ�E\�\�55($�($�PPHHPPEEHHUUV�V�DDW�W�&&KDSHKDSHFFää����66&&����������$�$�
REREVVHHUUYYDDØØÔR�GR�ÔR�GR�((FFOLOLSSVVH�H�VVRROODDU�U�WWRRWWDDO�O�GH���GH����������������SH�����SHOORRV�V�DDVVVVRRFFLLDGRDGRV�V�GD�GD�55($�($�HHP�P�&&KDSHKDSHFFää��

66&&���

7KLV�SDSHU�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�DFWLYLWLHV�FDUULHG�RXW�E\�5($�PHPEHUV�LQ�WKH�
SODQQLQJ��SUHSDUDWRU\�ZRUNV��ILHOG�ZRUNV�DQG�SUHOLPLQDU\�UHVXOWV�RI�WKH�REVHUYDWLRQ�RI�WKH�
WRWDO�VRODU�HFOLSVH�RI������������IURP�WKH�WRZQ�RI�&KDSHFä��6&��QHDU�WKH�FHQWHUOLQH�RI�WKH�
HYHQW��(LJKWHHQ�5($�PHPEHUV�FRQGXFWHG�WKH�REVHUYDWLRQV��7KH�ILUVW�SDSHUV�RQ�VRPH�RI�
WKH�REVHUYDWLRQV�PDGH�DOUHDG\�DSSHDU�LQ�WKLV�5HSRUW���
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$�ILQDOLGDGH�GHVWH�WH[WR�Ú�GHVFUHYHU��GH�IRUPD�VXPÒULD��RV�WUDEDOKRV�GH�SODQHMDPHQWR��
SUHSDUDØÔR��REVHUYDØÔR�H�RV�UHVXOWDGRV�SUHOLPLQDUHV�REWLGRV�SRU�XPD�HTXLSH�GH�GH]RLWR�
DVVRFLDGRV�GD�5($�QD�REVHUYDØÔR�GR�HFOLSVH�VRODU�WRWDO�GH������������GHVGH�&KDSHFä�
6&���

�
)UHGHULFR�/XL]�)XQDUL��

��00HHWWHRHRUURROORJRJLLFFDDO�O�REREVVHHUUYYDDWWLLRQRQV�V�GXGXUULLQJ�QJ�WWKH�KH�WWRRWWDDO�O�VVRROODDU�U�HHFFOLOLSSVVH�H�LLQ�Q�11RRY�Y�����������������IIUURRP�P�&&KDSHKDSHFFää����
66&&����������22EEVVHHUUYYDDØØæHæHV�V�PPHHWWHRHRUURROOäJäJLLFFDDV�V�GXGXUUDQDQWWH�R�HH�R�HFFOLOLSSVVH�H�WWRRWWDDO�O�GR�GR�VVRRO�O�GH���GH����������������H�����HP�P�

&&KDSHKDSHFFää��66&&���

$QDO\VLV�RI�WKH�UHVXOWV�REWDLQHG�E\�WKH�DXWKRU�DV�IDU�DV�ZHDWKHU�DVSHFWV��QHEXORVLW\��ZLQG�
GLUHFWLRQ��ZLQG�VSHHG��GU\�EXOE�WHPSHUDWXUH��ZHW�EXOE�WHPSHUDWXUH�DQG�DLU�PRLVWXUH�GXULQJ�
WKH�VRODU�HFOLSVH��LQFOXGLQJ�D�FRPSDULVRQ�ZLWK�H[SHFWHG�SDUDPHWHUV���

$QÒOLVHV�GRV�UHVXOWDGRV�REWLGRV�SHOR�DXWRU�GRV�DVSHFWRV�PHWHRUROäJLFRV��QHEXORVLGDGH��
GLUHØÔR�GR�YHQWR��YHORFLGDGH�GR�YHQWR��WHPSHUDWXUD�GH�EXOER�VHFR��WHPSHUDWXUD�GH�EXOER�
ëPLGR�H�PLVWXUD�GR�DU�GXUDQWH�R�HFOLSVH�VRODU��LQFOXLQGR�D�FRPSDUDØÔR�FRP�SDUÓPHWURV�
HVSHUDGRV���

�
0DUFR�$XUÚOLR�0LQR]]R�DQG�&DUORV�$XJXVWR�GL�%HOOD��

��99LLVVXDXDO�O�DQG�DQG�,,QQIIUUDDUUHG�HG�33KRKRWWRRPPHHWWUU\�\�RRI�WI�WKH�KH�66N\�N\�''XXUULLQJ�QJ�WWKH�KH�77RRWWDDO�O�66RROODDU�U�((FFOLOLSSVVH�RH�RI�I�11RRYYHHPPEHEHU�U�������
������������������))RRWWRRPPHHWWUULLD�D�YYLLVVXDXDO�O�H�QR�H�QR�LLQQIIUUDDYYHHUUPPHHOOKR�GR�KR�GR�IIXQGR�GR�XQGR�GR�FFÚX�GXÚX�GXUUDQDQWWH�R�HH�R�HFFOLOLSSVVH�H�VVRROODDU�U�GH�GH�

�����������������������

8VLQJ�D�VWDQGDUG�YLVXDO�SKRWRPHWHU�DQG�DQ�LQIUDUHG�VHQVRU�GHYHORSHG�E\�WKH�DXWKRUV��D�
ORQJ�VHULHV�RI�PHDVXUHPHQWV�RI�WKH�VN\�EULJKWQHVV�GXULQJ�WKH�VRODU�HFOLSVH�ZDV�PDGH�
UHVXOWLQJ�LQ�ZHOO�GHILQHG�OLJKW�FXUYHV���

8VDQGR�XP�IRWåPHWUR�YLVXDO�SDGUÔR�H�XP�VHQVRU�GH�LQIUDYHUPHOKR�GHVHQYROYLGRV�SHORV�
DXWRUHV��XPD�ORQJD�VÚULHV�GH�PHGLGDV�GR�EULOKR�GR�FÚX�GXUDQWH�R�HFOLSVH�VRODU�IRL�IHLWR�
UHVXOWDQGR�XPD�EHP�GHILQLGD�FXUYD�GH�OX]���

�
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3DXOR�5REHUWR�0RVHU��
��22EEVVHHUUYYDDWWLLRQ�DQG�RQ�DQG�33KRKRWWRJRJUUDSKDSKLLF�F�55HHFFRRUUGGV�V�RRI�I�66KDGRKDGRZ�Z�%%DQGDQGV�V�GXGXUULLQJ�QJ�WWKH�KH�11RRY�Y�����������������77RRWWDDO�O�
66RROODDU�U�((FFOLOLSSVVHH����������22EEVVHHUUYYDDØØÔR�H�ÔR�H�UUHJHJLLVVWWUUR�GH�R�GH���66KDGRKDGRZ�Z�%%DQGDQGVV����GXGXUUDQDQWWH�R�HH�R�HFFOLOLSSVVH�H�VVRROODDU�U�GH�GH�

�����������������������

'HVFULSWLRQ�RI�WHFKQLTXHV�DQG�HTXLSPHQW�XWLOL]HG�E\�WKH�DXWKRU�WR�REWDLQ�UDUH�SKRWRJUDSKV�
RI�WKH�VKDGRZ�EDQGV�SKHQRPHQRQ��PLQXWHV�EHIRUHV�WKH�VHFRQG�FRQWDFW�DQG�DIWHU�WKH�WKLUG�
FRQWDFW�GXULQJ�WKH�1RY���������WRWDO�VRODU�HFOLSVH�REVHUYHG�IURP�&KDSHFä��6&��%UD]LO���

'HVFULØÔR�GH�WÚFQLFDV�H�HTXLSDPHQWRV�XWLOL]DGRV�SHOR�DXWRU�SDUD�REWHU�UDUDV�IRWRJUDILDV�GR�
IHQåPHQR�GDV�6KDGRZ�EDQGV��PLQXWRV�DQWHV�GR�VHJXQGR�FRQWDWR�H�DSäV�R�WHUFHLUR�
FRQWDWR�GXUDQWH�R�HFOLSVH�VRODU�GH�����������REVHUYDGR�GH�&KDSHFä�6&���

�
3DXOR�%HGDTXH��

��&&RQRQVVLLGHGHUUDDWWLLRQRQV�V�RQ�RQ�WWKH�KH�11RRY�Y�����������������77RRWWDDO�O�66RROODDU�U�((FFOLOLSSVVHH����22EEVVHHUUYYHG�HG�IIUURRP�P�))RR]�]�GR�GR�,,JXDJXDØØXX��������
��&&RQRQVVLLGHGHUUDDØØæHæHV�VV�VREREUUH�R�HH�R�HFFOLOLSSVVH�H�WWRRWWDDO�O�GR�GR�VVRRO�O�GH���GH����������������������

'HVFULSWLRQ�RI�UHVXOWV�REWDLQHG�E\�WKH�DXWKRU�DV�IDU�DV�ZHDWKHU�SDUDPHWHUV��YLVXDO�
SKRWRPHWU\��SKRWRJUDSK\�DQG�YLGHRWDSHV�GXULQJ�WKH�WRWDO�VRODU�HFOLSVH�IURP�D�GLIIHUHQW�
REVHUYLQJ�VLWH���

'HVFULØÔR�GRV�UHVXOWDGRV�REWLGRV�SHOR�DXWRU�GRV�SDUÓPHWURV�PHWHRUROäJLFRV��IRWRPHWULD�
YLVXDO��IRWRJUDILDV�H�YÞGHR�WDSHV�GXUDQWH�R�HFOLSVH�VRODU�WRWDO�GH�XP�VÞWLR�GH�REVHUYDØÔR�
GLIHUHQWH���

�
�

55(3(3225577(�(�������������22887788%%552�2����������

+ÚOLR�GH�&DUYDOKR�9LWDO��
��77KH�KH�33DDWWLLDDO�O�/XQD/XQDU�U�((FFOLOLSSVVH�H�����PPDD\�\�������������������������������������������((FFOLOLSSVVH�/XQDH�/XQDU�U�33DDUUFFLLDDO�O�GH���GH��������GH���GH��PPDDLLR�R�

GH�����GH��������
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,Q�WKH�HYHQLQJ�RI�PD\��������������WKH�VRXWKHUQ�UHJLRQ�RI�WKH�PRRQ�FURVVHG�WKH�H[WUHPH�
QRUWK�RI�WKH�(DUWK
V�VKDGRZ��7KH�REVHUYDWLRQ�RI�WKLV�SKHQRPHQRQ��DV�SURSRVHG�LQ�5($
V�
2EVHUYDWLRQDO�3URMHFW���������ZDV�YHU\�ZRUWKZKLWH��GHVSLWH�WKH�VPDOO�PDJQLWXGH�RI�WKLV�
HFOLSVH����������

1D�QRLWH�GH�������GH�PDLR�GH�������R�H[WUHPR�VXO�GD�/XD�DWUDYHVVRX�R�H[WUHPR�QRUWH�GD�
XPEUD�WHUUHVWUH��FRQVWLWXLQGR�VH�QXPD�WHOD�GH�DOWD�VHQVLELOLGDGH�RQGH�VH�SURMHWDUDP�
HVSDUVRV�UDLRV�VRODUHV��UHIUDWDGRV�SHOD�DWPRVIHUD�WHUUHVWUH�SDUD�R�LQWHULRU�GR�FRQH�GH�
VRPEUD��$�REVHUYDØÔR�GR�IHQåPHQR��SUHYLDPHQWH�SURSRVWD�QR�3URMHWR�2EVHUYDFLRQDO�
�������GD�5HGH�GH�$VWURQRPLD�2EVHUYDFLRQDO��5($�%UDVLO���PRVWURX�VH�PXLWR�LQIRUPDWLYD��
DSHVDU�GD�SHTXHQD�PDJQLWXGH�GR�HFOLSVH����������

�
0DUFR�$XUÚOLR�0LQR]]R��

��33KRKRWWRRPPHHWWUULLF�F�PPHDHDVVXXUUHHPPHQHQWWHHV�V�RRI�WI�WKH�KH�OOXQDXQDU�U�HHFFOLOLSSVVH�RH�RI�I�DSDSUULO�LO�����������������������������55HJHJLLVVWWUURRV�V�
IIRRWWRRPPÚÚWWUULLFFRRV�V�GR�GR�((FFOLOLSSVVH�/XQDH�/XQDU�U�GH��GH�����������������������

7KLV�DUWLFOH�SUHVHQWV�WKH�UHVXOWV�REWDLQHG�ZLWK�WKH�WKLUG�SKRWRPHWHU�RI�D�VHULHV�GHYHORSHG�
E\�5($�LQ�WKH�OXQDU�HFOLSVH�RI�DSULO������������7KH�OLJKW�FXUYH��LQFOXGLQJ�WKH�SHQXPEUDO�
SKDVH��ZDV�REWDLQHG��$OWKRXJK�WKH�QXPEHU�RI�REVHUYDWLRQ�ZDV�QRW�FRQVLGHUHG�WKH�LGHDO��LW�
ZDV�SRVVLEOH�WR�DFKLHYH�VRPH�LPSRUWDQW�FRQFOXVLRQV���

(VWH�DUWLJR�DSUHVHQWD�RV�UHVXOWDGRV�REWLGRV�SHOR�WHUFHLUR�IRWåPHWUR�GH�XPD�VÚULH�
GHVHQYROYLGD�SHOD�SUäSULD�5($��&RP�RV�UHVXOWDGRV�REWLGRV��DSHVDU�GH�XP�QëPHUR�EDL[R�
GH�REVHUYDØæHV��Ú�SRVVÞYHO�WLUDU�DOJXPDV�FRQFOXVæHV�LPSRUWDQWHV��2�IRWåPHWUR�UHJLVWURX�D�
FXUYD�GH�OX]��LQFOXVLYH�D�SHQXPEUD��SDUD�R�HFOLSVH�OXQDU�GH�����GH�DEULO�GH��������

�
7DVVR�$��1DSROHÔR��&DUORV�$��&ROHVDQWL�H�0DUFR�$��0LQR]]R���

��''HHWWHHUUPPLLQDQDØØÔR�ÔR�IIRRWWRRPPÚÚWWUULLFFD�GD�D�GD�PPDJQDJQLLWWXGH�XGH�LLQQWWHJHJUUDGD�GD�/XD�GXDGD�GD�/XD�GXUUDQDQWWH�R�HH�R�HFFOLOLSSVVH�SDH�SDUUFFLLDDO�O�GH�GH�
���������GH����GH�PPDDUUØØR�GH�����R�GH��������

1R�HFOLSVH�OXQDU�GH�������GH�PDUØR�GH�������RV�DXWRUHV�SURFXUDUDP�GHWHUPLQDU�D�FXUYD�
GH�OX]�GR�IHQåPHQR��SRU�WUÛV�SURFHVVRV�LQGHSHQGHQWHV�H�PHQRV�VXEMHWLYRV�TXH�D�WÚFQLFD�
GH�'DQMRQ��7DLV�SURFHVVRV�IRUDP��D�IRWRPHWULD�YLVXDO��GH�HVIHUD���XWLOL]DQGR�VH�SDUD�DV�
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PHGLGDV�D�LPDJHP�UHIOHWLGD�GD�/XD�HFOLSVDGD�HP�XPD�HVIHUD�GH�YLGUR�HVSHOKDGD��XPD�
WÚFQLFD�FRPELQDGD��XWLOL]DQGR�VHTíHQFLDOPHQWH�XP�SURFHVVR�IRWRJUÒILFR�H�D�SRVWHULRU�
GLJLWDOL]DØÔR�GDV�LPDJHQV�REWLGDV�YLD�&&'��H��ILQDOPHQWH��D�IRWRPHWULD�IRWRHOÚWULFD�QDV�
IDL[DV�YLVXDO�H�LQIUDYHUPHOKD���

�
��

55(3(3225577(�(�����������00$$,,2�2����������

(GQLOVRQ�2OLYHLUD��
��77UUDQDQVVLLHQHQW�W�/XQD/XQDU�U�33KKLLQRQRPPHQDHQD������������22EEVVHHUUYYDDØØæHæHV�V�GH�/GH�/773�3�����/XQD/XQDU�U�77UUDQDQVVLLHQHQW�W�33KHQRKHQRPPHQDHQD���

$Q�LQYLWDWLRQ�IRU�WKH�UHJXODU�PRQLWRULQJ�RI�WUDQVLHQW�OXQDU�SKHQRPHQD�LV�PDGH�LQ�WKLV�DUWLFOH��
%UD]LO�VWLOO�KDV�IHZ�REVHUYHUV�DFWLQJ�LQ�WKLV�ILHOG�DQG�WKH�DXWKRU�ZRXOG�OLNH�WR�FRRUGLQDWH�D�
GHGLFDWHG�JURXS�WR�UHSRUW�7/3V���

8P�FRQYLWH�SDUD�XP�PRQLWRUDPHQWR�UHJXODU�GRV�)HQåPHQRV�/XQDUHV�7UDQVLWäULRV�Ú�IHLWR�
QHVWH�DUWLJR��2�%UDVLO�DLQGD�SRVVXL�SRXFRV�REVHUYDGRUHV�DWXDQGR�QHVWH�FDPSR�H�R�DXWRU�
JRVWDULD�GH�FRRUGHQDU�XP�JUXSR�GHGLFDGR�D�UHSRUWDU�7/3V���

�
+ÚOLR�GH�&DUYDOKR�9LWDO��

������������PPDDUUFFK����SDK����SDUUWWLLDDO�O�/XQD/XQDU�U�HHFFOLOLSSVVH�H�����66RRPPH�SH�SUUHHOLOLPPLLQDQDUU\�\�GDGDWWD�DQG�D�DQG�FFRRPPPPHQHQWWVV����������((FFOLOLSSVVH�H�
OOXQDXQDU�U�SDSDUUFFLLDDO�O�GH���GH�������������������������$$OOJXQJXQV�V�GDGRGDGRV�V�SSUUHHOLOLPPLLQDQDUUHHV�V�H�H�FFRRPPHQHQWWÒÒUULLRRVV���

6XPPDU\�RI�XPEUDO�HQODUJHPHQW�IDFWRUV�FDOFXODWHG�E\�WKH�DXWKRU��5($
V�(FOLSVHV�6HFWLRQ�
'LUHFWRU��DQG�XVLQJ�D����������IODWWHQLQJ�IRU�WKH�XPEUD��IRU�VHOHFWHG�OLPE�DQG�PLGFUDWHU�
WLPLQJV�PDGH�E\�5($�REVHUYHUV�IRU�WKH������PDUFK����SDUWLDO�OXQDU�HFOLSVH���

6XPÒULR�GRV�IDWRUHV�GH�DXPHQWR�GD�VRPEUD��FDOFXODGRV�SHOR�DXWRU��XVDQGR�XP�
DFKDWDPHQWR�GH����������SDUD�D�VRPEUD��SDUD�FURQRPHWUDJHQV�GR�OLPER�H�GR�FHQWUR�GH�
GLYHUVDV�FUDWHUDV��IHLWDV�SRU�REVHUYDGRUHV�GD�5($�%UDVLO���

�
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�

55(3(3225577(�(�������������6(6(77((00%%552�2����������

0DUFR�$QWRQLR�'H�%HOOLV��
��55HHPPRRØØÔR�GD�ÔR�GD�YYLLQKHQKHWWDJHDJHP�P�GH�GH�LLPPDJDJHQHQV�V�DDVVWWUURQåRQåPPLLFFDDV�V�QR�QR�$$GREH�GREH�33KRKRWWRRVVKRS�KRS����

'HQRPLQD�VH�YLQKHWDJHP�D�QÔR�XQLIRUPLGDGH�GH�LOXPLQDØÔR�HP�XPD�IRWRJUDILD�TXDOTXHU��
WRGD�YH]�TXH�D�PHVPD�VH�YHULILFD�SURJUHVVLYDPHQWH�GR�FHQWUR�SDUD�DV�ERUGDV�GD�LPDJHP��
(P�LPDJHQV�DVWURQåPLFDV�R�HIHLWR�Ú�PDLV�DFHQWXDGR��XPD�YH]�TXH�R�IXQGR�GR�FÚX��TXH�
SUHHQFKH�WRGD�D�PHVPD��GHYHULD�WHU��DR�PHQRV�WHRULFDPHQWH��D�PHVPD�GHQVLGDGH�HP�
WRGD�D�VXD�H[WHQVÔR��3RGH�VH�GL]HU�TXH�Ú�D�LPSHUIHLØÔR�PDLV�FRPXP�HP�IRWRJUDILD�
DVWURQåPLFD��SDVVDQGR�LQDGYHUWLGD�DRV�ROKRV�GR�OHLJR��PDV�IODJUDQWH�ÑTXHOHV�PDLV�
H[SHULHQWHV���

�
��

55(3(3225577(�(�������������''((==((00%%552�2����������

+ÚOLR�GH�&DUYDOKR�9LWDO��
��''LLPPHQHQVVæHæHV�V�GD�GD�88PPEEUUD�D�''XXUUDQDQWWH�R�H�R�((FFOLOLSSVVH�/XQDH�/XQDU�U�77RRWWDDO�O�GH���GH��������GH����GH�PPDDLLR�GH�����R�GH�����������������77KH�KH�

88PPEEUUD�D�''LLPPHQHQVVLLRQRQV�V�GXGXUULLQJ�QJ�WWKH�KH�77RRWWDDO�O�/XQD/XQDU�U�((FFOLOLSSVVH�RH�RI�I�PPDD\\�������������R���RI�I��������������

(VWH�WUDEDOKR�DQDOLVD�����FURQRPHWUDJHQV�GH�FRQWDWRV�GD�XPEUD�WHUUHVWUH�FRP�FUDWHUDV�H�
OLPER�OXQDUHV�UHDOL]DGDV�SRU����REVHUYDGRUHV�EUDVLOHLURV��D�PDLRULD�GHOHV�PHPEURV�GD�
5HGH�GH�$VWURQRPLD�2EVHUYDFLRQDO��5($�%UDVLO���GXUDQWH�R�HFOLSVH�OXQDU�WRWDO�GH�������GH�
PDLR�GH�������$�DQÒOLVH�IRUQHFH�RV�SDUÓPHWURV�TXH�GHILQHP�DV�GLPHQVæHV�GD�XPEUD�H�GD�
FDPDGD�RSWLFDPHQWH�DWLYD�GD�DWPRVIHUD�WHUUHVWUH��WDLV�TXDLV�UDLR�H�DFKDWDPHQWR��
VXJHULQGR�H[SOLFDØæHV�SDUD�R�FRPSRUWDPHQWR�TXH�H[LELUDP�GXUDQWH�R�HYHQWR���

7KLV�ZRUN�DQDO\]HV�����WLPLQJV�RI�OLPE�DQG�PLGFUDWHU�FRQWDFWV�SHUIRUPHG�E\����%UD]LOLDQ�
REVHUYHUV��PRVW�RI�WKHP�PHPEHUV�RI�WKH�%UD]LOLDQ�2EVHUYDWLRQDO�$VWURQRP\�1HWZRUN�
�5($�%UDVLO��GXULQJ�WKH�WRWDO�HFOLSVH�RI�WKH�0RRQ�RQ�0D\��������������7KH�DQDO\VLV�KDV�
GHWHUPLQHG�WKH�SDUDPHWHUV�WKDW�GHILQH�WKH�GLPHQVLRQV�RI�WKH�XPEUD�DV�ZHOO�DV�RI�WKH�
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RSWLFDOO\�DFWLYH�FRPSRQHQW�RI�(DUWK
V�DWPRVSKHUH��VXFK�DV�WKHLU�UDGLL�DQG�IODWWHQLQJ��,Q�
DGGLWLRQ��WKH�WLPH�GHSHQGHQFH�RI�WKRVH�SDUDPHWHUV�KDV�DOVR�EHHQ�LQYHVWLJDWHG���

�
+ÚOLR�GH�&DUYDOKR�9LWDO��

��$�$�/X/XPPLLQRQRVVLLGDGH�GR�GDGH�GR�((FFOLOLSSVVH�/XQDH�/XQDU�U�77RRWWDDO�O�GH���GH��������GH����GH�PPDDLLR�GH�����R�GH���������������%%UULLJKJKWWQHQHVV�VV�RRI�WI�WKH�KH�
77RRWWDDO�O�/XQD/XQDU�U�((FFOLOLSSVVH�RH�RI�I�00DD\�\����������������������������

(VWH�WUDEDOKR�DSUHVHQWD�H�DQDOLVD�UHJLVWURV�YLVXDLV�H�IRWRJUÒILFRV�REWLGRV�GXUDQWH�R�HFOLSVH�
OXQDU�WRWDO�GH�������GH�0DLR�GH��������

7KLV�ZRUN�SUHVHQWV�DQG�DQDO\]HV�EULJKWQHVV�GDWD�DQG�LPDJHV�REWDLQHG�GXULQJ�WKH�OXQDU�
HFOLSVH�RQ�0D\�������87��������$�WRWDO�RI����PDJQLWXGH�DQG����'DQMRQ�HVWLPDWHV�LQ�
DGGLWLRQ�WR�GR]HQV�RI�HOHFWURQLF�LPDJHV�PDGH�E\����H[SHULHQFHG�REVHUYHUV��PRVW�RI�WKHP�
PHPEHUV�RI�WKH�%UD]LOLDQ�1HWZRUN�IRU�$VWURQRPLFDO�2EVHUYDWLRQV��5($���KDYH�EHHQ�
JDWKHUHG�DQG�UHGXFHG�LQ�RUGHU�WR�SURYLGH�D�FOHDU�XQGHUVWDQGLQJ�RQ�WKH�LOOXPLQDWLRQ�
SDWWHUQV�H[KLELWHG�E\�WKH�WRWDOO\�HFOLSVHG�0RRQ��

�

�
�

�

�

�

�

�

�

�

�
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�

33UURRMMHHWWRRV�V�GD�GD�55($�($�SSUURSRRSRVVWWRRV�V�HHP�P�DQRDQRV�V�DDQQWWHHUULLRRUUHHV�V�SDSDUUD�D���
D�D�REREVVHHUUYYDDØØÔR�ÔR�OOXQDXQDUU�

�
335522--((772�2�''(�(�22%6(%6(559$9$¸̧´́2�2�����BB�����

²5($��/81$5���)(1Å0(126�/81$5(6�75$16,7Ä5,26��)/7
V��

2%-(7,92��3DWUXOKDPHQWR�GH�ÒUHDV�VXVSHLWDV�GH�DSUHVHQWDUHP�RV�IHQåPHQRV�OXQDUHV�
WUDQVLWäULRV��)/7
V�RX�7/3
V��H�VHX�HYHQWXDO�UHJLVWUR���

*(1(5$/,'$'(6��&HUWDV�UHJLæHV�OXQDUHV�DSUHVHQWDP���RX�WHQGHP�D�DSUHVHQWDU���
SHTXHQDV�OXPLQRVLGDGHV�FRORULGDV��EUHYHV�ODPSHMRV�R�DLQGD�REVFXUHFLPHQWRV��
$SDUHQWHPHQWH��WDLV�IHQåPHQRV�WHP�RULJHP�SULQFLSDO�SRU�HPDQDØæHV�SHULäGLFDV�GH�JDVHV�
ODQØDGRV�GR�VXEVROR�OXQDU���DOJR�SDUHFLGR�FRP�RV��JH\VHUV��WHUUHVWUHV��(VVH�WLSR�GH�
IHQåPHQR�SRGHUÒ�WDPEÚP�VH�RULJLQDU�GH�TXHGDV�GH�PHWHRURV�H�RX�QD�DØÔR�GR�YHQWR�VRODU�
VREUH�DOJXQV�HOHPHQWRV�TXÞPLFRV��FRPR�R�IäVIRUR��FRQWLGRV�R�VROR�GH�FHUWDV�UHJLæHV�
OXQDUHV��'H�TXDOTXHU�PRGR��HOHV�SDUHFHP�RFRUUHU�PDLV�QR�DSRJHX�OXQDU���R�SRQWR�HP�TXH�
D�OXD�HVWÒ�PDLV�SUä[LPD�GD�7HUUD��+Ò�UHODWRV�GH�REVHUYDØÔR�PHVPR�QDV�UHJLæHV�TXH�
HVWÔR�HVFXUDV��QD�RFDVLÔR�GDV�IDVHV��
2V�)/7
V�VÔR�PHOKRU�REVHUYDGRV�FRP�ILOWURV�FRORULGRV��PDV�SRU�YH]HV�SRGHP�VHU�QRWDGRV�
HP�OX]�LQWHJUDO��7HOHVFäSLRV�FRP����D����FP�GH�DEHUWXUD�SRGHUÔR�VHU�XVDGRV��HPERUD�RV�
GH�������FP�VHMDP�GH�PDLRU�YDORU�SDUD�D�REVHUYDØÔR��'HYLGR��SURYDYHOPHQWH��D�PXLWRV�
GHVVHV�IHQåPHQRV�WHUHP�RULJHP�QXPD�DWLYLGDGH�LQWHUQD�OXQDU��VHX�UHJLVWUR�WHP�YDORU�
FLHQWÞILFR���

²5($6�'(�3$758/+$0(72��5HFRPHQGD�VH�HP�HVSHFLDO�D�REVHUYDØÔR�GDV�VHJXLQWHV�
ÒUHDV�OXQDUHV���

• Área 1 : Gassendi (Mar dos Humores) - clarões avermelhados.  
• Área 2 : Alphonsus (a leste do Mar das Nuvens) - "nuvens" escuras e clarões vermelhos.  
• Área 3 : Grimaldi (borda oeste) - fundo escuro, clarões vermelhos.  
• Área 4 : Tycho (região sul)  
• Área 5 : Copernicus (região central)  
• Área 6 : Eratostenes (entre o Mar das Chuvas e o Mar das Nuvens)  
• Área 7 : Plato (Mar das Chuvas)  
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• Área 8 : Aristarchus-Herodotus (Vale Schröter) - brilhante luzes vermelhas ou azuis.  

5(*,6752��8WLOL]H�RV�PDSDV�HP�DQH[R��TXH�DEUDQJHP�WRGDV�DV�ÒUHDV�LQGLFDGDV��
3URFXUH�UHSUHVHQWDU�QR�SUäSULR�PDSD��DWUDYÚV�GH�GHVHQKRV��D�UHJLÔR�H[DWD�RQGH�R�)/7�
WHQKD�VLGR�REVHUYDGR��
5HJLVWUH�QD�ILFKD�SDGUÔR�D�GHVFULØÔR�H�VHXV�FRPHQWÒULRV�VREUH�R�IHQåPHQR��5HWRUQH�Ñ�
&RRUGHQDØÔR�GD�5($�DV�ILFKDV�SDGUÔR�FRP�RV�GDGRV�GH�VXDV�REVHUYDØæHV��PHVPR�TXH�
YRFÛ�QÔR�WHQKD�GHWHFWDGR�RV�IHQåPHQRV��5HWRUQH�RV�PDSDV�DSHQDV�HP�FDVR�GH�
REVHUYDØæHV�SRVLWLYDV���
0DUFRV�)��/DUD���5($���5-��
�

�
�

335522--((772�2�''(�(�22%6(%6(559$9$¸̧´́2�2��������������
²5($��/81$5���5(&21+(&,0(172���0$3($0(172�'$6�&5$7(5$6�0(66,(5�$�H�

%�
�

2%-(7,92��(VWH�SURJUDPD�YLVD�D�REVHUYDØÔR�H�UHVSHFWLYR�UHJLVWUR��DWUDYÚV�GH�GHVHQKRV�
RX�IRWRJUDILDV��GH�XPD�ÒUHD�OXQDU�VXVSHLWD�GH�PRGLILFDØæHV�VXSHUILFLDLV��QDV�SUR[LPLGDGHV�
GDV�FUDWHUDV�0HVVLHU�$�H�%���
*(1(5$/,'$'(6�$�SDUWLU�GR�WHUFHLUR�GLD�GH�OXQDØÔR��DV�FUDWHUDV�0HVVLHU�$�H�%��HVWD�
ëOWLPD�WDPEÚP�FKDPDGD�GH�3LFNHULQJ��WRUQDP�VH�YLVÞYHLV��VLWXDGDV�SUä[LPR�DR�FHQWUR�GH�
0DUH�)HFXQGLWDWLV��$V�FUDWHUDV�GHYHP�VHXV�QRPHV�DR��FDØDGRU�GH�FRPHWDV��&KDUOHV�
0HVVLHU��H�QRV�DUUHGRUHV�HQFRQWUD�VH�XPD�HVWULD�GXSOD�TXH�OHPEUD�D�FDXGD�GH�XP�
FRPHWD��(VWDV�SHTXHQDV�FUDWHUDV�IRUDP�FRQVLGHUDGDV�LGÛQWLFDV�SRU�%HHU�H�0DGOHU��
REVHUYDGRUHV�OXQDUHV�GR�VÚFXOR�;9,,,��SRVWHULRUPHQWH��FRQWXGR��YÒULRV�REVHUYDGRUHV�
DSRQWDUDP�GLIHUHQØDV�HQWUH�HODV��$OÚP�GLVVR��HODV�VH�FRQVWLWXHP�HP�XPD�GDV����FUDWHUDV�
OXQDUHV�PDLV�DWLYDV�HP�IHQåPHQRV�OXQDUHV�WUDQVLWäULRV��Y��SURMHWR���������
5HFHQWHPHQWH��REVHUYDØæHV�IHLWDV�SRU�VRQGDV�HVSDFLDLV�UHYHODUDP�XP�GXSOR�FLQWXUÔR�HP�
WRUQR�GH�0HVVLHU�%��R�TXH���FRPELQDGR�DRV�GLIHUHQWHV�ÓQJXORV�GH�LOXPLQDØÔR���SRGHULD�WHU�
OHYDGR�D�LQWHUSUHWDØæHV�GLVFUHSDQWHV��(YLGHQWHPHQWH��DSäV�R�SULPHLUR�GHVHQKR��QÔR�Ú�
QHFHVVÒULR�UHSHWL�OR�FDGD�YH]�TXH�VH�REVHUYD�D�ÒUHD��D�PHQRV�TXH�RV�ÓQJXORV�GH�
LOXPLQDØÔR��IDVH�OXQDU��VHMDP�GLIHUHQWHV��RX�HP�FDVR�GH�VXVSHLWD�GH�)/7
V�RX�PXGDQØDV�
GH�DVSHFWR��
)LTXH�DWHQWR�WDPEÚP�Ñ�DSDUÛQFLD�GR�WHUUHQR�FLUFXQGDQWH��5HDOL]H�RV�GHVHQKRV�QD�ILFKD�
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DQH[D�H�RX�UHPHWD�DV�IRWRJUDILDV�FRP�LGHQWLILFDØÔR�GRV�GDGRV�TXH�FRQWDP�QD�PHVPD��
3DUD�HYHQWXDLV�)/7
V�SRGHUÒ�VHU�XVDGR�R�JDEDULWR�GR�SURMHWR���������
0DUFRV�)��/DUD���5($���5-��
�

�
�

335522--((772�2�''(�(�22%6(%6(559$9$¸̧´́2�2��������������
²5($��/81$5���$6752)272*5$),$���$&203$1+$0(172�)272*5²),&2�'$6�

&5$7(5$6�/81$5(6�0(66,(5�$�H�%�
�
2%-(7,92��(VWH�SURJUDPD��R�SULPHLUR�GD�ÒUHD�GH�DVWURIRWRJUDILD��YLVD�FRPSOHPHQWDU�R�
SURJUDPD��������GD�ÒUHD�OXQDU��WHQWDQGR�XP�UHJLVWUR�IRWRJUÒILFR�GH�SRVVÞYHLV�
PRGLILFDØæHV�VXSHUILFLDLV�QDV�SUR[LPLGDGHV�GDV�FUDWHUDV�0HVVLHU�$�H�%��DOÚP�GH�XP�
SULPHLUR�H[HUFÞFLR�SUÒWLFR���
0º72'2��2�PÚWRGR�TXH�XWLOL]DUHPRV�VHUÒ�R�GH��3URMHØÔR�3RVLWLYD���2�TXH�LPSOLFD�QD�
FRPELQDØÔR�GR�FRUSR�GD�FÓPHUD�IRWRJUÒILFD�UHIOH[��UHWLUDGD�VXD�REMHWLYD���D�äWLFD�GR�
WHOHVFäSLR��XPD�RFXODU�H�R�WXER�H[WHQVRU�GH�SURMHØÔR���
$&23/$0(172�'2�6,67(0$�'2�7(/(6&Ä3,2��3DUD�TXH�SRVVDPRV�DFRSODU�QRVVD�
FÓPHUD�IRWRJUÒILFD�DR�WHOHVFäSLR��QHFHVVLWDPRV�GH�GXDV�SHØDV�PXLWR�VLPSOHV��8P�
DGDSWDGRU�XQLYHUVDO�EDLRQHWD�URVFD��GLVSRQÞYHO�QR�PHUFDGR��HP�TXDOTXHU�ORMD�GH�SURGXWRV�
IRWRJUÒILFRV��XP�WXER�H[WHQVRU�TXH�SRGHUÒ�VHU�WRUQHDGR�HP�DOXPÞQLR��RX�FRQIHFFLRQDGR�
HP�ODWÔR��SRU�TXDOTXHU�WRUQHLUR��DPERV�GH�EDL[R�FXVWR��
3HOD�RUGHP��D�RFXODU�GHYHUÒ�VHU�SUHVD�QR�WXER�H[WHQVRU�TXH�SRU�VXD�YH]��VHUÒ�URVTXHDGR�
QR�DGDSWDGRU�XQLYHUVDO�H�SUHVR�Ñ�FÓPHUD�IRWRJUÒILFD���
0(','$6�'2�78%2�(;7(1625��2�RULIÞFLR�HP�XPD�GDV�H[WUHPLGDGHV�GR�WXER��TXH�VHUÒ�
XVDGR�SDUD�HQFDL[DU�D�RFXODU��GHYHUÒ�VHU�GH���RX���®�SROHJDGDV��GHSHQGHQGR�GR�WLSR�GH�
RFXODU�TXH�LUHPRV�XVDU��1D�H[WUHPLGDGH�RSRVWD�GHYHUÒ�VHU�WRUQHDGD�XPD�URVFD��PDFKR��
TXH�VHUÒ�URVTXHDGD�DR�DGDSWDGRU��2�FRPSULPHQWR�GR�WXER�VHUÒ�YDULÒYHO��GH�DFRUGR�FRP�R�
WDPDQKR�GD�LPDJHP�QR�QHJDWLYR�TXH�GHVHMDUPRV��GHQWUR��REYLDPHQWH��GRV�OLPLWHV�
SRVVÞYHLV�GR�WHOHVFäSLR�XWLOL]DGR���4XDQWR�PDLRU�D�GLVWÓQFLD�GD��SXSLOD�GH�VDÞGD��GD�RFXODU�
DR�SODQR�GR�ILOPH��QD�FÓPHUD�IRWRJUÒILFD��PDLRU�D�LPDJHP�QR�QHJDWLYR��
(P�FRQWUDSDUWLGD�TXDQWR�PDLRU�IRU�HVWD�GLVWÓQFLD��PDLRU�VHUÒ�D�SHUGD�GH�OXPLQRVLGDGH��
,VWR�SRUTXH�R�VLVWHPD�SURYRFD�XPD�DOWHUDØÔR�QD�UHODØÔR�)�G�GR�WHOHVFäSLR��3RGHPRV�WHU�
XPD�LGÚLD�PDLV�FODUD�GDV�LPSOLFDØæHV�SURYRFDGDV�SRU�HOH�QXP�H[HPSOR�SUÒWLFR��
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7HOHVFäSLR�UHIOHWRU�' ����PP�)�'� ���2FXODU� ���PP�7DPDQKR�DQJXODU�GR�REMHWR�D�VHU�
IRWRJUDIDGR� ���
�GH�DUFR��
8WLOL]DQGR�XP�WXER�H[WHQVRU�GH�����PP�GH�FRPSULPHQWR��DOWHUDUHPRV�R�)�'�GR�WHOHVFäSLR�
GH���SDUD�����H�R�WDPDQKR�GD�LPDJHP�TXH�REWHUHPRV�QR�QHJDWLYR�VHUÒ�GH������PP��
1R�PHVPR�FDVR�PXGDQGR�DSHQDV�R�WXER�H[WHQVRU�SDUD�RXWUR�GH����PP�GH�FRPSULPHQWR��
WHUHPRV�RV�VHJXLQWHV�UHVXOWDGRV��2�)�'�GR�WHOHVFäSLR�SDVVD�GH���SDUD����H��R�WDPDQKR�GD�
LPDJHP�QR�QHJDWLYR�VHUÒ�GH������PP��
&RPR�SRGHPRV�YHU��PDLRU�DXPHQWR�GD�LPDJHP�LPSOLFD�HP�PHQRU�OXPLQRVLGDGH�H�YLFH�
YHUVD��PDLRU�OXPLQRVLGDGH��PHQRU�WDPDQKR�GD�LPDJHP�REWLGD���
),/0(��2�ILOPH�PDLV�DFRQVHOKDGR�SDUD�HVWH�SURJUDPD�Ú�R�7�PD[��$VD������SUHWR�	�EUDQFR�
GD�.RGDN��SRU�VH�WUDWDU�GH�XP�ILOPH��GXUR���LVWR�Ú��TXH�SRVVLELOLWD�IRUWHV�FRQWUDVWHV���
7(032�'(�(;326,¸´2��3DUD�IDFLOLWDU�R�WUDEDOKR��FRQVXOWH�D�WDEHOD�D�VHJXLU�SDUD�
GHWHUPLQDU�R�WHPSR�QHFHVVÒULR�GH�H[SRVLØÔR�SDUD�DV�VXDV�IRWRV���

T-MAX KODAK ASA 100 (PRETO & BRANCO)�
F/D� MONTAGEM COM OCULAR DE 20 

mm�
MONTAGEM COM OCULAR DE 14 
mm�

TELESCÓPIO�TUBO DE 100 mm� TUBO DE 150 mm� TUBO DE 100 mm� TUBO DE 150 mm�
7� 1/1 1/5 1/8� 2 1/2 1/4 � 2 1/2 1/4� 4 1/1 1/2�
10� 1/1 1/2 ¼� 4 1/1 1/2� 4 1/1 1/2� 9 2 1/1�
12� 2 1/1 1/2� 6 2 1/1� 5 1/1 1/2� 13 3 1/1�
14� 3 1/1 1/2� 8 2 1/1� 7 2 1/2� 18 4 2�
2V�WHPSRV�DFLPD�HP�VHJXQGRV��RX�IUDØÔR�GH�VHJXQGRV���UHIHUHP�VH�DV�IDVHV�OXQDUHV�
SHOD�RUGHP��FUHVFHQWH���TXDUWR���JLERVD��
2EVHUYDØÔR��SURFXUH�QD�WDEHOD�R�WHPSR�TXH�PDLV�VH�DSUR[LPDU�GDV�FDUDFWHUÞVWLFDV�GR�VHX�
HTXLSDPHQWR�H��GD�IDVH�GD�OXD���
)5(48»1&,$�'$6�720$'$6�)272*5²),&$6��2V�PHOKRUHV�PRPHQWRV�VHUÔR�GR��¡�
DR���¡�GLD�GH�LGDGH�GD�OXQDØÔR��7LUH�PDLV�GH�XPD�IRWR��YDULDQGR�OLJHLUDPHQWH�R�WHPSR�GH�
H[SRVLØÔR���
,03257$17(��0DQGH�QRV�FäSLDV�GH�WRGDV�DV�IRWRV�TXH�WLUDU��1ÔR�Vä�DV�TXH�YRFÛ�MXOJDU�
GH�ERD�TXDOLGDGH��º�PXLWR�LPSRUWDQWH�TXH�UHFHEDPRV�WRGDV��0HVPR�SRUTXH��DQDOLVDQGR�
DV�IRWRV�UXLQV�SRGHUHPRV�LQIRUPD�ORV�GDV�UD]æHV�PDLV�SURYÒYHLV�GR�PDX�UHVXOWDGR��
3UHHQFKD�DV�HWLTXHWDV�DQH[DV�DR�SURJUDPD��FRORFDQGR�DV�DWUÒV�GH�FDGD�IRWR���
/2&$/,=$¸´2�'$6�&5$7(5$6�0(66,(5�$�H�%��3DUD�ORFDOL]DØÔR�GDV�FUDWHUDV�D�VHUHP�
IRWRJUDIDGDV��XWLOL]H�RV�PDSDV�FRQVWDQWHV�QR�SURJUDPD����������

�
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335522--((772�2�''(�(�22%6(%6(559$9$¸̧´́2�2��������������
²5($��/81$5���/81$�,1&Ä*1,7$�

�
2%-(7,92��2EVHUYDØÔR�H�UHJLVWURV�DWUDYÚV�GH�GHVHQKRV�H�IRWRJUDILDV�GD�UHJLÔR���
,1752'8¸´2��$�UHJLÔR�HP�WRUQR�GR�SäOR�VXO�OXQDU�DLQGD�QÔR�VH�HQFRQWUD�
VXILFLHQWHPHQWH�PDSHDGD��QHP�PHVPR�SRU�VRQGDV�RX�QDV�PLVVæHV�WULSXODGDV�DSROR��SRLV�
DV�äUELWDV�GHVWDV�PLVVæHV�H�HQJHQKRV�HUDP�HTXDWRULDLV�RX�GH�LQFOLQDØÔR�LQVXILFLHQWH�HP�
UHODØÔR�D�HVWD�UHJLÔR�SRODU��(VWH�PRWLYR�RULJLQRX�R�WHUPR��LQFäJQLWD���6XD�YLVLELOLGDGH�GD�
7HUUD�GHSHQGH�GRV�FKDPDGRV�HIHLWRV�GDV�OLEUDØæHV���RX�LQFOLQDØÔR���RV�TXDLV�YHP�
SHUPLWLQGR�XP�PDSHDPHQWR�WHOHVFäSLR�JUDGXDO�GD�UHJLÔR��(VWDV�OLEUDØæHV�VÔR�GH�WUÛV�
WLSRV���

• LIBRAÇÃO EM LATITUDE - É Provocada pela inclinação do eixo lunar sobre a eclíptica 
de 6° 30', nos permitindo ver pequena zona além de cada pólo lunar.  

• LIBRAÇÃO EM LONGITUDE - Permite avistar mais de 90° de cada limbo E e W lunar e 
ocorre porque a rotação lunar em torno de seu eixo é exata e uniforme, enquanto a sua 
revolução ao redor da Terra não o é. Como se sabe, a Lua descreve uma órbita elíptica e não 
circular, movendo-se mais rapidamente quanto mais próxima (perigeu) e mais lenta quanto 
mais distante da Terra (apogeu) variando no valor de 7°45'.  

• LIBRAÇÃO DIURNA OU PARALÁTICA - Acontece de acordo com a área geográfica da 
Terra em que o observador estiver - ou seja, a visão da Lua sob diferentes ângulos. O 
mesmo acontece conforme a altitude da Lua em relação aos horizontes locais. O valor desta 
libração é de apenas 1°2'. Estas librações combinadas nos permitem avistar mais 9% dos 
50% da superfície lunar permanentemente visíveis, restando os 41% inacessíveis da Terra.  

2%6(59$¸Æ(6��'HVGH�R�ODQØDPHQWR�GHVWH�SURJUDPD�SHOD�$/32�HP������RV�DPDGRUHV�
��FRODERUDGRUHV�GDTXHOD�HQWLGDGH�MÒ�FRQWULEXÞUDP�FRP�PDLV�GH�����GHVHQKRV�H�����
IRWRJUDILDV��DFUHGLWD�VH�TXH�GHQWUR�GH�PDLV�DOJXQV�DQRV��R�PDSHDPHQWR�WRUQD�VH�
FRPSOHWR��(VWD�UHJLÔR�OXQDU�RFXSD�XPD�ÒUHD�GH���������NP��H�DSUHVHQWD�YÒULRV�WLSRV�GH�
UHOHYR��YDOHV��PRQWDQKDV�H�QDWXUDOPHQWH�FUDWHUDV���
$�WÞWXOR�LQIRUPDWLYR��DV�]RQDV�SRODUHV�VHPSUH�IRUDP�GH�HVSHFLDO�LQWHUHVVH��SRLV�Ú�D�ëQLFD�
UHJLÔR�FRP�SRVVLELOLGDGH�GH�H[LVWÛQFLD�GH�ÒJXD��VLWXDGD�HP�UHJLæHV�GH�VXEVROR��2XWUD�
FXULRVLGDGH�GD�ÒUHD�VÔR�DV��0RQWDQKDV�'RHUIHO���Vä�YLVÞYHLV�HP�OLEUDØæHV�SURSÞFLDV�H�DV�
�0RQWDQKDV�/HLEQLW]���DPEDV�DSUHVHQWDP�RV�SLFRV�PDLV�HOHYDGRV�DWLQJLQGR���NP��QDV�
'RHUIHO��H���D���NP��QDV�/HLEQLW]���WDQWR�TXH�DOJXQV�GHVWHV�SLFRV�VH�DSUHVHQWDP�
LOXPLQDGRV�VHMD�TXDO�IRU�D�IDVH�OXQDU��
$�UHJLÔR�LQFäJQLWD�GHPRQVWUDGD�QR�PDSD�DQH[R�WHP�VXD�YLVLELOLGDGH�HYLGHQWHPHQWH�OLJDGD�
WDPEÚP�ÑV�IDVHV��7DO�UHJLÔR�IRL�GLYLGLGD�HP�WUÛV�SDUWHV�RX�TXDGUDQWHV��
D����¡�VXO�
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E����¡�D���¡�
F����¡�D���¡��
8WLOL]H�D�ILFKD�SDGUÔR�GH�GHVHQKRV�OXQDUHV�SDUD�UHSRUWDU�VHXV�UHJLVWURV��
)RWRJUDILDV�GH�DOWD�UHVROXØÔR�VÔR�LPSRUWDQWHV�H�SRGHP�VHU�REWLGDV�XWLOL]DQGR�DR�PHQRV�
UHIUDWRUHV�GH�����PP�RX�UHIOHWRUHV�GH�����PP��
,QGLFDPRV�DEDL[R�DV�GDWDV�GDV�PÒ[LPDV�OLEUDØæHV�GH�OLPER�VXO�DWÚ�ILQV�GH�������
��������� ��¡�
��������� ��¡�
��������� ��¡��
0DUFRV�)��/DUD���5($���5-�
&RODERUDUDP��,OÞGLR�)��$IRQVR���5($���5-�$QWRQLR�5��&DPSRV���5($���%+�0*��
�

�
�

335522--((772�2�''(�(�22%6(%6(559$9$¸̧´́2�2��������������
²5($��/81$5���&5$7(5$�/,11º�

�
2%-(7,92��(VWXGR�GD�UHJLÔR�GD�FUDWHUD�/LQQÚ�DWUDYÚV�GH�UHJLVWURV�YLVXDLV��GHVHQKRV��H�
IRWRJUÒILFRV���
,1)250$¸Æ(6��([LVWHP�LQëPHUDV�ÒUHDV�OXQDUHV�VXVSHLWDV�GH�PRGLILFDØæHV��HQWUHWDQWR��
/LQQÚ�WDOYH]�VH�FRQVWLWXD�QR�FDVR�PDLV�FOÒVVLFR�H�HQLJPÒWLFR��±V�YH]HV�Ú�REVHUYDGD�
IDFLOPHQWH��FRP�QÞWLGR�FRQWRUQR�GD�FUDWHUD��ERUGDV���HP�RXWUDV�RFDVLæHV��PRVWUD�VH�GH�
IRUPD�LQGHILQLGD��DSHQDV�FRPR�XP�SRQWR�FODUR��6LWXDGD�QD�ERUGD�:�GR�0DU�GD�
6HUHQLGDGH��H�WRUQDQGR�VH�LOXPLQDGD�D�SDUWLU�GR��¡�GLD�GH�OXQDØÔR��HOD�IRL�UHJLVWUDGD�SHOD�
SULPHLUD�YH]�SRU�5LFFLROOLK��HP�VXD�FDUWD�GH�������$TXHOH�REVHUYDGRU�D�GHPRQVWURX�GH�
QÞWLGD�IRUPD�FUDWHULIRUPH��(QWUHWDQWR��HP������6FKUçHWHU�D�GHVFUHYHX�DSHQDV�FRP�XPD�
SHTXHQD�PDQFKD��FRP�OHYH�GHSUHVVÔR��
-Ò�%DHU�H�0DGOHU��HP�PDLV�GH�����REVHUYDØæHV��D�UHSRUWDP�FRPR�WHQGR�ERUGDV�FODUDV�H�
GHILQLGDV���IDWR�FRQILUPDGR�SRU�/RKUPDQQ�H�6FKPLGW��������TXH�D�PHGLUDP��REWHQGR����
NP��(P�������SRUÚP��R�PHVPR�6FKPLGW��������UHJLVWURX�XP�GHVDSDUHFLPHQWR�TXDVH�WRWDO�
GH�/LQQÚ��
$V�PHGLGDV�GR�GLÓPHWUR�WHP�YDULDGR�GH���D����NP��GHSHQGHQGR�GR�DXWRU�H�GD�ÚSRFD��$V�
FDXVDV�GDV�PXGDQØDV�REVHUYDGDV�HP�/LQQÚ�SRGHULDP�WHU�UHODØÔR�FRP�RV�)/7
V��RX�HQWÔR�
SRGHULDP�VHU�LOXVæHV�GH�äSWLFD��SURYRFDGDV�SRU�XP�GXSOR�FLQWXUÔR��GHWHFWDGR�SRU�VRQGDV��
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DR�UHGRU�GH�/LQQÚ��OLJDGR�DRV�GLIHUHQWHV�ÓQJXORV�GH�LOXPLQDØÔR��
5HJLVWURV�H�GHVFULØæHV�GHWDOKDGDV��HP�REVHUYDØæHV�IHLWDV�FRP�ÓQJXORV�GH�LOXPLQDØÔR�
OLJHLUDPHQWH�GLIHUHQWHV��VÔR�QHFHVVÒULRV�SDUD�DMXGDU�D�HVFODUHFHU�R�FDVR��'HYH�VH�
YHULILFDU�WDPEÚP�VH�DOJXPD�VRPEUD�Ú�YLVÞYHO�QRV�HX�LQWHULRU�RX�DR�UHGRU�GD�FUDWHUD��
3HTXHQRV�WHOHVFäSLRV�SRGHP�VHU�XVDGRV��PDV�FRQVLGHUDQGR�R�SHTXHQR�GLÓPHWUR�GH�
/LQQÚ��VHUÔR�HVSHFLDOPHQWH�ëWHLV�RV�LQVWUXPHQWRV�FRP�DEHUWXUDV�VXSHULRUHV�D�����PP��
$V�DVWURIRWRJUDILDV�GH�DOWD�UHVROXØÔR��YHMD�D�WÚFQLFD�QR�SURMHWR���������VHUÔR�GH�SDUWLFXODU�
LPSRUWÓQFLD���
0DUFRV�)��/DUD���5($���5-��
�

�
�

335522--((772�2�''(�(�22%6(%6(559$9$¸̧´́2�2��������������
²5($��/81$5���/,67$*(0�'(�'2026�/81$5(6�

�
2%-(7,92��5HFRQKHFLPHQWR�H�UHJLVWUR�GH�GRPRV�OXQDUHV��IRUPDQGR�XP�FDWÒORJR�GD�5($�
H�SRVVÞYHO�FRQILUPDØÔR���GHVFREHUWD�GH�QRYRV�GRPRV���
,1752'8¸´2��2�HVWXGR�GRV�GRPRV��MXQWDPHQWH�FRP�RV�GD�/XQD�,QFäJQLWD�H�)/7
V��VÔR�
FRQVLGHUDGRV�RV�WUÛV�SURJUDPDV�GH�SHVTXLVD�OXQDU�GH�PDLRU�LPSRUWÓQFLD�DWXDOPHQWH��
'RPRV�VÔR�HVWUXWXUDV�HP�IRUPDWR�GH�EROKDV�RX�FëSXODV�QD�VXSHUIÞFLH�OXQDU��TXH�GHYLGR�D�
HVWH�IRUPDWR�Vä�VH�WRUQDP�YLVÞYHLV�HP�ÓQJXORV�SURSÞFLRV�GH�LOXPLQDØÔR��RX�VHMD��DWÚ��¡�D�
��¡�GR�WHUPLQDGRU���RFDVLÔR�HP�TXH�SHTXHQDV�HVWUXWXUDV�DSUHVHQWDP�VRPEUDV�H�PDLRU�
FRQWUDVWH��GHYLGR�D�DPERV�IDWRUHV��IRUPDWR�ÓQJXOR�GH�LOXPLQDØÔR��
$FUHGLWD�VH�TXH�KDMD�YÒULRV�GRPRV�DLQGD�QÔR�GHWHFWDGRV��DOÚP�GH�YÒULRV�RXWURV�D�
FRQILUPDU��7DLV�HVWUXWXUDV�VÔR�GH�JUDQGH�LQWHUHVVH��YLVWR�TXH�RV�JHäORJRV�DFUHGLWDP�TXH�
VXD�IRUPDØÔR�WHQKD�RFRUULGR�SRU�HUXSØÔR�GH�PDJPD��ODYD���HPDQDGD�GR�LQWHULRU�OXQDU�QR�
SDVVDGR���
2%6(59$¸Æ(6��/RFDOL]DGRV�HVVHQFLDOPHQWH�QRV�PDUHV��PDV�SRGHP�VHU�SURFXUDGRV�HP�
TXDOTXHU�ÒUHD���H�IUHTíHQWHPHQWH�SUä[LPRV�ÑV�UDQKXUDV��VHMDP�LVRODGRV�RX�PDLV�
IUHTíHQWHPHQWH�HP�JUXSRV���H[LVWHP�DR�PHQRV���ÒUHDV�GH�DJORPHUDØæHV��TXH�DTXL�
UHFHEHUÔR�RV�Q¡�GH����D�����TXH�VÔR�DV�PDLV�DFRQVHOKÒYHLV�SDUD�LQLFLDUPRV�R�HVWXGR���

• Área 01 - Mare Tranquilitatis: Cauchy  
• Área 02 - Mare Tranquilitatis: Arago-Lamont  
• Área 03 - Mare Nubium : Kies/Capuanus  
• Área 04 - Oceanus Procellarum : Copérnico/Milichius, Hortensius.  
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• Área 05 - Mare Nubium : Sinus Iridum / Gruithuisen  
• Área 06 - Oceanus Procellarum : Marius  
• Área 07 - Oceanus Procellarum : Aristarchus / Prinz  

2�PDSHDPHQWR�GRV�GRPRV�WHYH�LQÞFLR�HP������QD�$/32�FRP�FRODERUDØÔR�GD�%$$��8P�
FDWÒORJR�PDLV�UHFHQWH�LQGLFDYD�����GRPRV�OLVWDGRV��HQWUH�FRQILUPDGRV�H�VXVSHLWRV��$R�
ORFDOL]DU�XP�GRPR��R�REVHUYDGRU�GHYH�GHVFUHYHU�VXD�ORFDOL]DØÔR�PDLV�H[DWD�SRVVÞYHO�
�SRGHQGR�LQFOXVLYH�GHVHQKDU���LQGLFDU�VHX�IRUPDWR��FLUFXODU��HOÞSWLFR��SROLJRQDO��LUUHJXODU��
HWF���TXDQWR�DR�GLÓPHWUR��LQGLFDU�VH�JUDQGH��PÚGLR�RX�SHTXHQR��VHQGR�SRVVÞYHO��LQGLTXH�
XPD�HVWLPDWLYD�DSUR[LPDGD�HP�NP��'HYH�VHU�PHQFLRQDGD�WDPEÚP�D�GLVWÓQFLD�DR�
WHUPLQDGRU�H�RX�OXQDØÔR��8WLOL]H�D�ILFKD�GH�GHVHQKRV�OXQDUHV���
,167580(17$/��2V�PDLRUHV�H�PDLV�YLVÞYHLV�VÔR�GHWHFWDGRV�HP�DEHUWXUDV�PRGHVWDV�
FRPR�/���PP���5����PP��PDV�XP�WUDEDOKR�PDLV�UHQGRVR�H[LJH�/����PP�RX�5����PP��
2�DXPHQWR�GHYH�VHU�QR�PÞQLPR�GH�����YH]HV��$TXL�WDPEÚP�DV�DVWURIRWRJUDILDV�GH�DOWD�
UHVROXØÔR�VHUÔR�ëWHLV���
0DUFRV�)��/DUD���,OÞGLR�)��$IRQVR���5($���5-��
�

�
�

335522--((772�2�''(�(�22%6(%6(559$9$¸̧´́2�2��������������
²5($��/81$5���6(/(12*5$),$�

�
2%-(7,92��5HJLVWURV�YLVXDLV�H�IRWRJUÒILFRV�GDV�FUDWHUDV�*ULPDOGL�H�5LFFLROL�H�DUUHGRUHV�
YLVDQGR�GHWHFWDU�HYLGHQFLDV�GR��9$/�%5$6,/,(16,6����
,1)250$¸Æ(6�*(5$,6��6LWXDGDV�SUä[LPDV�D�%RUGD�(�GR�/LPER�/XQDU��D�FUDWHUD�
*ULPDOGL������NP��SRVVXL�XP�GRV�VRORV�PDLV�HVFXURV�GD�/XD��H�5LFFLROL������NP��
FRQVWLWXHP�VH�HP�XPD�GDV����ÒUHDV�OXQDUHV�PDLV�DWLYDV�HP�7/3
V���
2%6(59$¸´2��'XUDQWH�R���¡�H���¡�GXDV�GH�OXQDØÔR��RX�VHMD��XP�GLD�DQWHV�H�GXUDQWH�D�
/XD�FKHLD��*ULPDOGL�HP�SDUWLFXODU�IRL�PXLWDV�YH]HV�REVHUYDGD�VRPEUHDGD�SHOD�PHWDGH��
/LJHLUDPHQWH�D�VXGRHVWH��SRGHUHPRV�REVHUYDU�R�VXVSHLWR��9$/�%5$6,/,(16,6���RQGH�MÒ�
IRUDP�GHWHFWDGRV���DFLGHQWHV�VHOHQRJUÒILFRV��5DLD��6XFHVVÔR�GH�SHTXHQDV�FUDWHUDV��XP�
FDQDO��YDOH��&RPR�PHQFLRQDGR�SRU�1HOVRQ�)DOVDUHOOD��5HSRUWH����SÒJ�������
8WLOL]DU�D�ILFKD�GH�GHVHQKRV�OXQDUHV��H�VH�IRU�R�FDVR�D�GH�7/3
V��LQGLFDU�WDPEÚP�R�ILOWUR�
XVDGR�H�LQFOXLU�PDSD�GHWDOKDGR�GD�ÒUHD���
0DUFRV�)��/DUD���5($���5-��1HOVRQ�)DOVDUHOOD���5($���63��

�
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335522--((772�2�''(�(�22%6(%6(559$9$¸̧´́2�2��������������
²5($��/81$5���2%6(5$¸Æ(6�'(�)(1Å0(126�/81$5(6�75$16,7Ä5,26�

�
1RV�ëOWLPRV����DQRV�IRUDP�UHJLVWUDGRV�XQV������)/7
V�RX�7/3
V��4XDVH�����QD�UHJLÔR�
PDLV�DWLYD�GH�$ULVWDUFKXV��2XWUDV�UHJLæHV�SDUWLFXODUPHQWH�DWLYDV�VÔR��3ODWR��0��&ULVLXP��
$OSKRQVXV��2V�IHQåPHQRV�RFRUUHP�QD�VXD�JUDQGH�PDLRULD���

• a) Nas bordas dos mares (Crisium)  
• b) Nas crateras raiadas (Tycho)  
• c) Anéis planos de fundo escuro (Plato, Grimaldi)  

7HP�VLGR�QD�PDLRU�SDUWH�FDSWDGRV�YLVXDOPHQWH��SRU�IRWRJUDILDV��LPDJHQV�&&'��UHJLVWURV�
SRODULPÚWULFRV�H�HVSHFWURVFäSLFRV��1D�REVHUYDØÔR�YLVXDO�YDOH�D�SHQD�UHVVDOWDU��TXH�DV�
YH]HV�R�IHQåPHQR�UHTXHU�R�XVR�GH�ILOWUR�FRP�GHWHUPLQDGR�FRPSULPHQWR�GH�RQGDV��VHQGR�
GH�JUDQGH�LPSRUWÓQFLD�WHU�Ñ�PÔR�YÒULRV�ILOWURV��
2V�)/7
V�VÔR�GH���WLSRV�EÒVLFRV���

• a) Áreas brilhantes  
• b) Áreas escuras  
• c) Áreas de coloração  

'XUDØÔR��'H�DOJXQV�VHJXQGRV�DWÚ�KRUDV��H[FHSFLRQDOPHQWH�GLDV����
&DXVDV��$WXDOPHQWH�VÔR����H[SOLFDØæHV�SDUD�R�IHQåPHQR���

1. Maré  
2. Mudança de albedo  
3. Choque térmico  
4. Magnetismo  
5. Radiação U.V.  
6. Vento solar  
7. Difração espectral  
8. Meteoros  
9. Lunamotos  
10. Cor falsa  
11. Efeito piezoelétrico  

6HQGR�RV�LWHQV������H����FRQVLGHUDGRV�RV�PDLV�SURYÒYHLV��
4XDQWR�DR�IHQåPHQR�GDV�ÒUHDV�EULOKDQWHV�RX�OXPLQHVFÛQFLD��TXH�Ú�XP�IHQåPHQR�GH�
DEVRUØÔR�GH�UDGLDØæHV�VHJXLGR�SRU�HPLVVÔR�GH�OX]�Ú�WDPEÚP�FKDPDGD�GH�
IRWROXPLQHVFÛQFLD��KDYHQGR�GXDV�IRUPDV�SULQFLSDLV��)OXRUHVFÛQFLD��Ú�SUDWLFDPHQWH�
LQVWDQWÓQHD��GHVDSDUHFHQGR�QR�PRPHQWR�TXH�D�UDGLDØÔR�Ú�VXSULPLGD��IODVK���
)RVIRUHVFÛQFLD��GXUD�PDLV�WHPSR��SHUPDQHFHQGR�PHVPR�DSäV�VXSULPLGD�D�IRQWH�
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H[FLWDGRUD��LQGR�GH�VHJXQGRV�D�KRUDV��$�/92��7HYH�XP�WRWDO�GH����K�GH�SDWUXOKDPHQWR��
0)/�D�K��H�$/6��K��
��2V�)/7
V�RX�7/3
V�SRGHP�VH�DSUHVHQWDU�GH�IRUPD�LQWHQVD�RX�
VXILFLHQWH�SDUD�VHUHP�FDSWDGRV�SRU�DEHUWXUDV�PRGHVWDV��FRPR�UHIUDWRUHV�DFLPD�GH���PP�
H�UHIOHWRUHV�DFLPD�GH����PP��(VSHUDPRV�TXH�LVVR�OHYH�DR�HQWXVLDVPR�XP�Q¡�FDGD�YH]�
PDLRU�GH�REVHUYDGRUHV���
0DUFRV�)��/DUD���5($���5-��
�

�
�

�
KWWS���ZZZ�UHDEUDVLO�RUJ�OXQDU��

�
 


