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MZfsEGHwvyx#rIfRKzilS�MNOgT=fRSVP{fRK|EVo\MNOQH}UpOQfRH/JhSVXgXYT=OgMNOQj1EGHmMNE%MZr/O0XYOQHmMNT=SVP{EVU2WNOQXYMg~wSVHIj8MZrIfRK#d)TZEeXYOQK=K|fRH�MZF/T=H
XgSVH�PROQSVjkMNEhKNdpOQXYMZSVXgFIPRS�TzEGF/MN�IE��|KzSVHIj(WNOgMZKg~I�zr)fRX=r5S�TnfRKNO�H/OQS�TzMZrIO9r/OQS�TZM#EVo�MZr/O9KNb2KNMNOQi�SVHIjkMZr/OQH
fRH�MNOgT=SVXYM��zfsMZr!i�EVTZO#j)fRKNMZSVH�M{ilS�MNOgTnfRSVP�v��zOQS�TNucf�H/o\TnS�TZOQj!U)fRKNdpOQXYMNT=FIi:KNdpOQXZ�2PsO�fRH�MNOgTZotOgTZEGi�OgMNTZb!j/OQPRfs�VOgT=K
rIfsJGrhKNd)S�MZfRSVP)TZOQKNEGPRF/MZfREGHlfRHhS��-S��VOQPsOQH/JVMZr%T=SVH/JVO|�zr/OgTZO|fRHmMNOgT=OQKNMZfRH/J�KZMNT=FIXYMZF/TZOQK�EVo\MNOQH%j/EGilf�HIS�MNO#MZr/O
OQilfRK=KZfsEGHw~CJGfs�2fRH/J�H/Og��fRHIKZfsJGr�MZK_fRH�MNELMZr/O�jIf�KNMNT=fsU)FIMZfsEGH�SVHIj}d)r�b2KZfRXgSVP�dITZEVdpOgTZMZfsOQKyEVo�j)FIKNMcb8XgfsT=XgFIi0u
KNMNOQPRP�S�T9ilS�MNMNOgT(SVHIj'MZr/O�UpOQrISQ�2fsEVT�EVo-EGF/MN�IE��|K9XgPsEGKNOlMNE�MZr/OQfsT9PRSVFIH)X=rIfRHIJ%KZfRMNOQKgvh^_H/O�EVo-MZr/OlilSVfRH
MNEVd)fRXgK9EVo-EGFIT�XgF/TZTZOQH�M��-EVTZ�}f�Kg~�MZr/OgTZOgotEVTZOV~{MZr/OlKNMZFIjIb8EVofRH/otT=S�TZOQj�XYEGFIH�MNOgTZd)S�T=MZK9EVo-U)fsdpEGPRS�T_T=SVjIfsE
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¡�fsJGF/TZO(�zKZr/E��zK�U�fRKNdpOQXYMNT=FIi�KNdpOQX=�ePsO|fRHmMNOgT=o\OgTZEGilOgMNT=fRX�EVU)KZOgTZ�&S�MZfREGHIK�EVowMZr/OzjIOgOgd)Psb0OQi�UpOQjIjIOQjlilSVK¹u
KZfs�VO�D9])^*]p�Y�G�zÎÏ�_]_��v{ �Ð}ÑÒuµU)SVHIj%[��evR�Q�#Ó�iL`�jIfÕÔpT=SVXYMZfsEGH2ucP�fRilfsMNOQj_TZOQKZEGPRF/MZfsEGH�EVo�Ö�×|ilSVK-[µØ�Ö&�z �Ù�`
fRK�SVX=rIfsOg�VOQj0�|fsMZr9MZr/O�]2 z^Ú×ziÛMNOQPsOQKZXYEVdpOV~GSVK{��OQP�PmSVK�Szj/b2HISVilf�X�T=SVH/JVO�EVo)i�EVTZO�MZrISVH�Ü#ilS�JGH)fsMZFIj/OQK
SVHIj5S0Ý)OQPRj�EVo��2fsOg�ÞEVo��Q� Ñ Ñwß �2� Ñ Ñ v-^�F/T#fRilS�JVO�OYà/rIfsU)fRMZK-ihSVHmb�dITZOg�2fsEGFIK=PsblFIHIKNOgOQH�XYEGi�d)PsOYà�KNMNT=FIXau
MZF/TZOQKQv�ÎÏH%SVjIjIfsMZfREGHlMNE0MZr/OyUIT=fsJGr�Mg~mOQPsEGHIJGS�MNOQjw~ISVHIjL�VOgTZbhXgPRFIild�b�EGF/MN�)E��ÞXgSQ�2fsMcb�[tbVOQPRPsE��y`�dCEGf�HmMZfRHIJ
otTZEGiáMZr/OkXYOQHmMNTnSVP�KNEGF/T=XYOkMNE1MZr/O5KNEGFIMZr2uµOQSVKNMg~��-OkÝ)HIj�KNOg�VOgT=SVPzS�T=XaucPRfs�VOkKNMNT=F)XYMZF/TZOQK0H/EVTZMZr2uµOQSVKZM�EVo
Î¹�y]y��~�OYà2MNOQHIj/OQj�jIfÕÔwFIKNOlOQihfRKZKZfsEGH6KNEGF/MZr6EVo#Î¹�y]y��~�SVHIj�KNOg�VOgT=SVPH/Og�âdpEGfRHmM!KNEGF/T=XYOQKQv8x#r/O%XYEGi0u
d)PsOYà%EVo�MZrIO�MZr/TZOgO9H/EVTZMZr/uµOQSVKNMNOgT=H5S�T=XgK|KZr/E��zK�SlKNb2KNMNOQilS�MZfRX_dpEGKZfRMZfsEGHISVPCE�ÔpKZOgM#EVo�MZrIOQfsT�UpE���ucKZr)S�dCOQj
MZfsd)KQãwMZrIfRK_KNMNT=FIXYMZFITZO!XYEGF)PRj1UpO(�-OQPRP{OYàed�PRSVfRH/OQj}SVK_MZr/OlKZFIXgXYOQK=KZfs�VO�KZfsMNOQK_EVo-fRi�d)SVXYM_EVo�S%dIT=OQXYOQKZKZfRH/J
WNOgM¹ucj/T=fs�VOQH�EGF/MN�IE���vy^_F/TyKNOgOQfRH/J�ucPRf�ilfsMNOQj5fRihS�JVOQKzEVo�MZr/O�]p�Y�G�LTZOgJGfsEGH�f�H5MZr/O!PRfsJGr�M#EVo�MZr/O!�evR�Q�LÓ�i
i�EGPsOQXgF)PRS�T#rmb2j/TZEVJVOQH5OQilfRKZKZfREGH%P�fRH/Ol[äSlXYEGH��VOQHIfsOQH�M#MNT=SVXYOgTzEVo�KZr/E2XZ�VOQj5JGSVKn`KZr/E���KNMNTZEGHIJhå|æ_KZrIEeX=�
OQilfRK=KZfsEGHhS�M-MZr/O_PsE2XgS�MZfsEGHhEVo,MZr/OyHIEVTZMZr2uµOQSVKNMNOgT=H%S�T=XyKNb2KNMNOQi?SVK��-OQPRPCSVK�MNE0MZr/OyKNEGF/MZr2uµ�-OQKNMEVowÎ¹�y]p��~
XgPsOQS�T=PRb!j/OQilEGHIKNMNT=S�MZfRHIJ�MZr/O#dITZOQKZOQHIXYO#EVoCEGF/MN�IE��»SVXYMZfs�2fsMcblfRH0MZrIOzH/EVTZMZr2uµOQSVKZMnç&KNEGF/MZr2uµ�-OQKNM�j)fsTZOQXYMZfsEGHwv
x#r/OQKZO|TZOQK=FIPsMZK�dITZE��2fRj/OyjIfsTZOQXYM-Og�2fRj/OQHIXYOyEVo�MZr/O_OYà/fRKNMNOQHIXYO_EVo�M���E�jIfRKZMZfRHIXYM�U�fsdpEGPRS�T�EGF/MN�)E��ÞKNb2KNMNOQilK
EVT=fsJGf�HIS�MZfRH/J!KZfRi!FIPsMZSVH/OgEGFIK=Psb0o\TZEGiâÎ¹�y]y��~/MZr/OydITZOg�2fsEGFIK=Psb0�eH/E��zH1�Q×��Gè�é��&�G�Gè|EGF/MN�IE��Þo\EGFIH)jLfRH � ^
T=SVjIfRE(EVU)KZOgTZ�&S�MZfREGHIKg~/SVHIjkS!dITZOg�2fsEGFIKZPRblFIH/�2H/E��zH%�IE��êfRH%MZr/O9��� è é����V� è jIfsT=OQXYMZfsEGHhT=Og�VOQSVPsOQjkUebhEGF/T
KNdpOQXZ�2PsOSVHIj�å æ EVU)KZOgTZ�&S�MZfREGHIKgv�x#rIfRK{XgSVH0UpO-FIH)j/OgT=KNMNEeEej!fso/EGH/O�SVKZK=FIi�OQK�MZrIS�M�]p�Y�G�_Î¹�y]y�fRK�S_XgPsEGKNO
U)fRH)S�TZb}KZbeKNMNOQiëfRH��zrIfRXnr'OQSVX=r�KNMZS�T0fRK�TZOQKNdpEGHIKZfsU�PsO0o\EVT!EGH/OhEVozMZr/OhEGF/MN�)E��zKgv8x#r/OldIT=OQXYOQKZKZfsEGH�EVo
MZr/O�EGF/MN�)E��ÞMZrIS�M#XYTZOQS�MNOQj�MZr/O_MZr/TZOgO9XgS��efsMZfROQK�fRH%MZr/O9H/EVTZMZr2uµ�-OQKNMNOgT=HkPREVUCO�XgSVH�UpO_OYàed�PRSVfRH/OQj�SVKMZr/O
XYEGHIKNOQìeF/OQHIXYO�EVo�Slilf�KZSVPRfsJGHIilOQHmM-UpOgMc�-OgOQHkMZr/O9jIfRKZ�eKSVHIj�MZr/O�EVT=U)fsMZSVPpd)PRSVHIO|EVo{MZr/O9KNb2KNMNOQik~I�|rIfRX=r
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XgSVFIKNOQK#d)TZOQXYOQKZKZfsEGH�EVo�MZr/O�H/EGH2ucXYEVd�PRSVHIS�TzjIf�KN��v^_F/T#TZOQK=FIPsMZK#XgPsOQS�TnPsb%jIOQi�EGHIKNMNT=S�MNO�MZrIS�M_]p�Y�G�hÎÏ�_]y�
rISVK�S}�VOgTZb�XYEGild)PsOYà6OQH��2fsTZEGHIi�OQH�M�SVHIj�j/OQKNOgTZ�VOQKlotF/T=MZr/OgT(EVU�KNOgTZ��S�MZfsEGHISVPOYÔpEVTZMZKgv�Î¹H�d)S�TZMZf�XgFIPRS�TQ~
dITZEVdpOgT!ilEVMZfsEGH�i�OQSVKZF/T=OQi�OQHmMZK0EVo|MZr/OkH/OQS�T0OQHm�2fsTZEGH)i�OQHmM0�zf�PRP�SVHIKZ��OgT�ilSVH�b�EVo|MZr/Okj/beH)SVilfRXgSVP
ì�F/OQKZMZfsEGHIKgv
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]p�Y�G�1ÎÏ�_]��}fRK�SVH�fRH�MNOgT=i�OQjIf�S�MNOYucilSVKZK!D�]I^ PsE2XgS�MNOQj*Ø Ü Ñ Ñ OQSVKNM�EVoyÎ¹�y]y��v���OkTZOQXYEGHIKNMNT=F)XYMNOQjËS
U)fRKNdpOQXYMNT=FIi KNdpOQXZ�2PsO_fRHmMNOgT=o\OgTZEGilOgMNT=fRXyÐ�uµU�SVHIj�fRilS�JVO_�zfsMZr%S!TZOQKNEGPRF/MZfREGHhEVo��Q����ihSVK�SVHIjLS0KNOgOQf�H/J�u
PRfRilfsMNOQj�å æ P�fRH/O9fRilS�JVOVv_^_F/T|KZdCOQX=�ePRO�fRilS�JVO�[ä¡{fRJ/vp�G`#TZOQKNEGPs�VOQK|Î¹�y]�lf�HmMNELMZr/TZOgO�dpEGfRH�MzKNEGFIT=XYOQK!,�S
XgPsEGKNOzU�fRHIS�TZb0�zfsMZrhKNOgd)S�T=S�MZfsEGH%�K� ×V� Ñ Ñ SVHIjLS�MZr)fsT=jlXYEGi�dpEGH/OQH�M|��� � Ñ Ñ SQ�SQbV~ISVHIjLSVHhOYà2MNOQHIj/OQj%jIfÕÔwFIKNO
o\OQS�MZF/T=O%H/EVT=MZr2uµOQSVKNM0EVo#Î¹�y]��[��eucKZrIS�dpOQj�KNMNT=FIXYMZF/T=O�`nv8x#rIf�K9otOQS�MZF/TZO�fRK�MZrIO%fRH)H/OgT=i�EGKNM�d)S�TZM!EVozSVH
OYàeMNOQHIjIOQjËKNMNT=FIXYMZFITZOV~-S�MLPsOQSVKNM��Q� Ñ Ñ PsEGH/J/~-�zrIfRXnr�fRK0dpEGfRH�MZfRH/J1MNE��S�T=jIKLS1UCE���ucKZr/E2XZ��PsE2XgS�MNOQj*¤�� Ñ Ñ
SQ�SQblotTZEGi�Î¹�y]�ev^��O#Ý�HIj�KNMNTZEGH/J(å æ PRf�H/OOQilfRKZKZfREGH�SVKZKNE2XgfRS�MNOQjl�zfRMZr0MZrIfRK�otOQS�MZF/TZOV~2KZF/JVJVOQKNMZfRHIJ�MZr/O
dITZOQKNOQHIXYO(EVo�KZr/E2XZ�2K|XgSVF)KNOQj}U�bkMZr/O!XYEGPRPRfRK=fsEGHkEVo�EGF/MN�IE��zfRH/JLilS�MNOgT=fRSVP��zfsMZr�MZr/O(SVi(U)fsOQH�M|i�OQj)fRFIikv
x#r/O@�eucKZrIS�dpOQj0KNMNT=F)XYMZF/TZOEVo�MZr)fRK{o\OQS�MZF/T=O#XgSVH�UpO-�-OQPRPeTZOgdIT=EejIF)XYOQj(Ueb(S�ilEej/OQP2SVKZK=FIilfRH/J_S_dITZOQXYOQK=K¹u
fRH/J�EGF/MN�IE��ÛotTZEGiqÎ¹�y]#�ev-¡IFITZMZr/OgT=i�EVT=OV~I��O(Ý)HIjkKNOg�VOgTnSVP,OQPsEGHIJGS�MNOQj5otOQS�MZF/TZOQK|dCEGf�HmMZfRHIJ0S��-S�b5otTZEGi
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Î¹�y]�LfRH�SLKNEGF/MZr��-S�T=j}jIfsT=OQXYMZfsEGHwv|]eEGi�O(EVo�MZr/OQKNO!o\OQS�MZFITZOQK|SVP�KNEhOYà/rIfsU)fRM#KNMNTZEGH/J�å æ PRfRH/O9OQihfRKZKZfsEGH�~
KZF/JVJVOQKZMZfRH/J�MZrIS�M#Î¹�y]#��j/T=fs�VOQKEGFIMN�IE��zKzfRH5KNOg�VOgT=SVP,jIfsTZOQXYMZfsEGH)Kgv
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Î¹H EGF/T5H/OQS�TNucfRHIo\T=S�T=OQj»KZdCOQX=�ePRO'fRilS�JVOQK�EVo!MZr/O'fRH�MNOgT=i�OQjIfRS�MNOYucihSVKZK�D�]I^ë� ��EGH�[ä¡�fsJ/vz�G`%�zfsMZr
FIH/d)TZOQXYOQj/OQH�MNOQjhjIfÕÔpT=SVXYMZfsEGH/ucPRfRilfsMNOQj0T=OQKNEGPRF/MZfsEGHhEVo,�V�9ilSVK_[µØ �V�! �Ù�ã�� U)SVHIjC`�SVHIjkÖ�×9ilSVK_[µØê×2�
 �Ù(ãGÐ�U�SVHIj�`n~VMZr/OU)fRH)S�TZb�XYEGi�d)SVH)fsEGH��*��EGH ��S�dIdpOQS�T=K�SVK�SVH�FIH/TZOQKZEGPs�VOQj0dpEGfRHmM�KNEGF/TnXYOV~GU)F/M�MZr/O
dIT=f�ilS�TZb0� ��EGH% »f�K�OQPsEGH/JGS�MNOQj�fRHlMZr/O|Ð U�SVHIjlSVHIj%KZfsJGHIfRÝ)XgSVHmMZPRb(OYà2MNOQHIj/OQjLfRHlMZr/O!� U)SVHIjwv�x#r/O
i�EGKNM|dITZEGilf�H/OQHmM|H/Og��otOQS�MZF/TZO0fRKzShUIT=fsJGr�MzS�T=XaucK=rIS�dpOQj8KNMNTnFIXYMZF/TZOV~�dCEGf�HmMZfRHIJlSQ�SQb�otTZEGi�����EGH} 
MNE�MZrIO|H/EVTZMZr/uµ��OQKNMgv^��O_fRH�MNOgTZdITZOgM�MZrIfRK�otOQS�MZF/TZOySVK�MZr/OyKZF/TZoäSVXYO#EVo�S(j/OQHIKNOzKZMNT=FIXYMZF/TZO|H/OQS�T�MZrIO#MZrIfRX=�
XgfsT=XgF)ilKNMNOQPRPRS�T�jIf�KN��EVT�MNEVTnFIK�S�TZEGFIH)j��Ú��EGHwv�^_F/T�fRilS�JVOQK�SVPRKNE�TZOg�VOQSVPIKZOg�VOgT=SVPIM��zfRKNMNOQj�Ý�PRSVi�OQH�MZK�EVo
r/OQPRf�XgSVP)KZrIS�dpOy�zrIfRXnrhS�TZO�KZf�ilfRPRS�T�MNE0MZr/OyMc�|fRKNMNOQj%Ý)PRSVi�OQH�MZK-fRHhMZrIO|EGF/MNOgTd)S�T=MZK�EVo,MZr/OyHIOgU)FIPRS2v�x#r/O
TZOgJGfsEGH}SVPsEGH/J%MZr/O!dpEGPRS�T|S&à/fRKyEVo�MZr/O!KNMZS�Taç&jIfRKZ�5KNbeKZMNOQi SVH)j8fRH)KZfRj/O9MZrIO!HIS�T=TZE��:d)S�T=S�UpEGPRShMZr/TZEGF/JGr
MZr/O0S�T=XaucKZrIS�dpOQj8KNdpOQXZ�2PsO(otOQS�MZF/TZO!KNOgOQilKyMNE%UCO(OQKZKNOQH�MZfRSVPRPsb�otTZOgO!EVo�jIfÕÔwFIKNO�ilS�MNOgTnfRSVP�ãCdITZEVU)S�U)PRbV~)MZr/O
oäSVKNM�WNOgM|otTZEGi�����EGH}  [#"�v  (vw�V���Gè�`�rISVKyXgPsOQS�TZOQj}ShH)S�TZTZE��:d)S�MZr�[tEGF/MN�IE��:XgS��efsM�b/`|SVPsEGHIJhMZr/O#W¹OgM
S&à/fRKg~)�|rIfRX=r8fRK|MZr/OgTZOgotEVTZO(H/E���OQi�dIMcbVvyx#r/O�j)fÕÔpF)KNO9Ý)PRSVilOQHmMZS�TZb5KZMNT=FIXYMZF/TZOQKyS�UpE��VO!MZr/O0jIfRKN�%d)PRSVH/O
ilfsJGr�M�MNT=SVXYO!ilS�MNOgT=fRSVPwSVPRfRJGH/OQj5SVPsEGH/JlihS�JGH/OgMZfRX�ÝIOQP�jkPRfRH/OQKgv
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 500 mas 1.65 µm
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 500 mas 2.15 µm
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 500 mas 0.67 µm

c

500 mas 0.7+1.6+2.1   mµ

d f
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 [ 	
�Rd�f `A;\�/2:j`'k"5Oq^/s74t�6�DA	74D"9_8>1|DB&7�t_5� d�f `'A+\�143+5�6>=�?s5E/2:E`k5"T \ � � 8�9_5 d 6)D"?sD"8x6�D:E3*D"14/e7.D'B074t;5 �Rd�f `A;\
� f ?29_5�� �|H ��
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74t_8�D9_k"tl7�t_5 `8�6 d 14t;`'3*5�\ 1�3*5�6>=�?25.1Q7�849;6)749_8�5T � t_5@\_`14t_5�\ d \_D'7�7�5�\ ?s/2A_5@14t_D!qV1074t;5.3;`'8>` f D?i` \_5��;A_5�\ f Fj74t_5
?2`84k"5 d 146�`'?25VB�`'A d 14t;`'3*5�\�1�748�9;6�7�9_8�5SDB�7�t_5.A_5 f 9_?2D"14/e7QF���F5�?s?2D!q ?2/sA;5./sA�� /sk+T;m!B���T � t_5@14D?2/i\ 14/sA;5 d 6)9_8��5�1&:j`84=
74t_5.t_5�?s/i6�`?KBC5�`'749_8�5�1�T B � 	0`?2`8 � ?s74D b�c dgf `'A;\a/2:E`k5��Cq^8>`'3;3+5�\l/2A	745�A+1�/s7QF 1�6�`?s5��IDB P��rD"A�T

¥w¦RÅ �6¨��,½��YÇ}«�©�º�´c¯�G¨cº,·�±{G¯���¼:º�¸j��±�Â5©8¨c·ÛG½�«�¾qº,·�Ç��Þ±�V¿p® � º,®m° ¨c·V�ÚÇ1«��,¨µº�·
^_F/T�jIfÕÔpT=SVXYMZfsEGH2ucPRf�ilfsMNOQj ��upSVH)j(Ð8uµU)SVHIj!fRilS�JVOQK{EVoIMZrIO-EVU/W¹OQXYM{ÎÏ�_]��|fRH�MZrIO��EGH0�|�yKNMZS�T�o\EVTnilfRH/J
TZOgJGfsEGH�KZr/E�� S�XgPsEGKNO0MNT=fsd)PRO(KNb2KNMNOQi�KZFITZTZEGFIHIjIOQj5Ueb8KNMNTZEGHIJ�j)fÕÔpF)KNO(H/OgU�FIPsEGKZfsM�b�SVHIj1KNOg�VOgT=SVP�SVjIjIfÕu
MZfsEGHISVPCfRH/otT=S�TZOQjhKZEGF/T=XYOQK-�zfsMZrIf�Hh� Ñ Ñ EVo�MZr/OyUIT=fRJGrmMNOQKNM-EVU2WNOQXYMg~2ÎÏ�_]��� (veÎÏ�_]��� �fRK�K=F/TZTZEGFIH)j/OQj�UebhS
U)fsdpEGPRS�T�H/OgU)FIP�S2~IKZF/JVJVOQKNMZfRHIJhfsMzfRK#OQi�UpOQjIj/OQjkf�H5S�MZrIfRX=�kXgfsT=XgFIilKZMNOQPRPRS�T#jIfRKZ�hEVT|ShMNEVT=FIK��|fsMZrkdpEGPRS�T
XgSQ�2fsMZfsOQKgv�x#r/OH/OgU)F)PRS#S�dIdpOQS�T=K�fRH(U)PRF/O-XYEGPsEVT�fRH(EGF/T � �lÐÊXYEGi�dpEGKZfRMNO-fRihS�JVOK=fRHIXYO�fRM{fRK{j/EGilf�HIS�MNOQj
U�bhK=XgS�MNMNOgTZOQj�PRfsJGr�Mgv{Î¹�y]#���ÚKZr/E��|K�S(TZOQilS�TZ��S�U)PsO�W¹OgM¹ucP�fs�VOzOQilf�KZKZfsEGHho\OQS�MZF/T=O|dpEGfRH�MZfRH/J9MNE��-S�TnjIK-MZr/O
H/EVTZMZr2uµOQSVKNMgv�xzrIfRK�otOQS�MZF/TZOyXYEGHIKZfRKNMZK�EVo�S�M�PsOQSVKZM�MZr/TZOgO|fRHIjIfs�2fRjIF)SVPm�2H/EVMZK��zfsMZr�dIT=E&W¹OQXYMNOQj%KNOgd)S�T=S�MZfREGHIK
EVoz�V�g�2~��Q¤��2~�SVHIj}�&�G�� �Ù�otTZEGi�ÎÏ�_]� �y~C�zrIfRXnr�S�TZO0i!FIX=r}UIT=fRJGrmMNOgTyfRH�MZrIO(Ð U)SVH)j�MZrISVH}fRH�MZr/O
� U)SVHIjwã2fsMZK�JVOQH/OgT=SVPCi�EVTZd)r/EGPREVJVblfRK��VOgT=blKZfRilfRP�S�T�MNE!ihfRXYTZE�uÕWNOgMZK�otTZEGi EVMZr/OgT�D9]I^�Kgv�x#rIfRK�KNMNTZEGH/JGPsb
KZF/JVJVOQKNMZK|EGF/MN�IE��:SVXYMZfs�2fsM�bko\TZEGi�Î¹�y]� �yvCx#r/O9EVT=fROQHmMZS�MZfsEGH8EVo�MZr/O!KZFIKNdpOQXYMNOQj�ihfRXYTZE�uÕWNOgM([#"p ����GèQ`
fRK9TZEGFIJGrIPsb1dpOgTZdpOQHIjIfRXgFIP�S�TyMNE8MZr/O�jIfsTZOQXYMZfsEGH'EVo�MZr/O%P�S�TZJVOYucKZXgSVPsO%i�EGPsOQXgFIPRS�T(EGF/MN�IE��9~��zrIfRXnr'rISVK!S
dCEGK=fsMZfsEGH}SVH/JGPsO0EVo|�Q�V�Vè�ç��2�Q�VèVv�x#r/O0ilfRXYTZE�uÕWNOgM�KNOgOQilKg~wMZrIOgTZOgo\EVT=OV~,H/EVM_MNEkUpO(TZOQP�S�MNOQj8MNEkMZrIO0P�S�TZJVOYu
KZXgSVPsO!EGF/MN�IE���~CU�F/M|fsMyilfsJGr�M|�-OQPRP,UCO(TZOQPRS�MNOQj}MNE%MZr/O!XYEGild)SVXYM�rIfsJGr2uµ�VOQPsE2XgfsM�bkJGSVK�SVKZKNE2XgfRS�MNOQj}�zfsMZr
ÎÏ�_]��ev^��O�SVPRKNE�SVHISVPsb�!gOQj "$#�%'&)('*+%�,|uµT=S�bLS�T=XnrIfs�VO_jIS�MZS0SVHIj%o\EGFIH)jhÎ¹�y]�! êSVHIj � MNE0UpO|KNEGF/TnXYOQK
EVo�rIS�T=j'[��)-0�g�!�VO/.�`SVH)j��&S�T=f�S�U)PsO0,|uµT=S�b%OQihfRKZKZfsEGH�~eKZFIJVJVOQKNMZfRH/J0d)PRSVK=ilS�MNOQildCOgTnS�MZF/TZOQKEVo�S�M#PROQSVKNM
��� ß �g�21y��vmx#r/OyKZfRilf�PRS�T=fsM�b�EVowMZr/O3,zuµT=S�b�dITZEVdpOgTZMZfsOQK�MNE(MZr/EGKZOzEVo � PRSVK=K�Î�dITZEVMNEGKNMZS�TnK�KZFIJVJVOQKNMZK-MZrIS�M
ilS�JGH/OgMZfRX_fRH�MNOgT=SVXYMZfsEGH�UpOgMc�-OgOQHkMZr/O_dIT=EVMNEGKNMZS�T=K�SVHIj%MZr/OQfsT�XgfsTnXgFIilKNMNOQPRP�S�T-jIf�KN�eK-fRK-MZr/O_EVT=fsJGf�HhEVo�MZr/O
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¡�fsJGF/TZO�� , -0/2143*5�6�7�849;: 1�3*5�6>=�?25�/2A	745�8�BC5�84D":O5�748�F�D'B
�rD"A�P p NQP|H�m_T � ��� W �jU�W�X>Y�Z � dgf `'A;\h/2:j`'k"5T ��� �
� W��Vz|{e}�~]Y�Z brd�f `'A;\G/s:j`'k"5Rq^/s74ta`'A_A_D7�`'74/2DA;1�ToU � �IW �
U�W�X>Y�Z � � f ?s9_5�� � b �C8�5�\���6�D?2D8^6)D":O3*D"14/s745x/s:j`k5T

,|uµT=SQb}OQilfRKZK=fsEGHwãwMZrIfRKydIT=E��2fRj/OQK_fRHIjIfRTZOQXYM|Og�2fRj/OQH)XYO!EVo�MZr/O�dITZOQKZOQHIXYO0EVo�XgfsT=XgF)ilKNMNOQPRPRS�T�jIf�KN�eKyfRH}MZr/O
fRH�MNOgT=i�OQjIf�S�MNOYu�MNEhrIfsJGr2ucihSVKZKD�]I^_KÎ¹�y]��0 �SVHIj � v

¥w¦�� É�«/V«)¬eG¨cº,·�º,¸�Â5®GÃ�¨µV¿p´y¾qºwG¨cº,·�¨c·�V½�«�¾ ¯�´µV¨cª�´c«�±�V¿p®m©�¨�·êG½�«*Â5®m¨cº,·
� ®G¿pª�«��I¨c¯�°

^_F/T_U)f�KNdpOQXYMNT=FIi KNdpOQXZ�2PsO�fRH�MNOgTZo\OgT=EGi�OgMNTZb}EVo�MZr/OL^yTnfsEGH1x,T=S�dpO/!QfRF)i KZMZS�T=K��
	n^yT=fY (~��
	n^yT=f �y~�SVHIj
� 	 ^yT=f � �zfsMZrhMZr/O_]2 z^Û×(i�MNOQPsOQK=XYEVdCO_KNd)SVH)K�S(dCOgTnfsEej0EVo�SVPRi�EGKNM-KZfÕà�bVOQS�T=K�[tOgdpEeXnrIK|�Q¤V¤V���h���V�/��`nv
x#r/OLjIfÕÔpT=SVXYMZfsEGH2ucPRf�ilfsMNOQj�fRilS�JVOQK�[ä¡�fsJ/v��G`_�zfsMZr6S5TZOQKZEGPRF/MZfsEGH��é��áEVo��m��ihSVK%[��*U�SVHIj�`n~��GÖ0ilSVK
[#�²U)SVHIjC`n~#SVHIj»Ö�×6ilSVK�[äÐ U)SVHIjC`0SVPRPsE���OQjÚMZr/O8jIOgMNOQXYMZfsEGH»EVo�EVTZU)fsMZSVP|i�EVMZfsEGH»fRHËMZr/O}KNb2KNMNOQilK
� 	 ^yT=fY !���e�h[äi�OQSVHLKNOgd)S�T=S�MZfREGH��0Øê�V����ilSVKg~eX=rISVHIJVOzfRH�dpEGKZfsMZfREGH!SVHIJGPsO�� " �  l��ØÞ×VèQ`n~�� 	 ^yT=f �����e�
[��6Ø����G�8ihSVKg~�� "@�   ��Ø�Ü è `n~�SVH)j��
	=^yT=f � ���e��[��6Ø��GÖ8ilSVKg~�� " �  l��Ø �QÜ è `nv���	Z^yTnf � fRK(MZr/O
UIT=fRJGrmMNOQKNMyKNMZS�T_fRHkMZr/O!x,T=S�dpO/!QfRF)iÊSVHIj8fRK#TZOQKZdCEGH)KZfsU)PsO_otEVT|MZrIO�dITZEVd�Psbej)KgãIfsMZKyXYEGi�d)SVHIfsEGH�� 	 ^yT=f � �
�SVKyj)fRKZXYE��VOgT=OQj}f�H6�Q¤V¤V¤L�zfsMZr8MZr/Ol]2 z^â×hi�MNOQPsOQKZXYEVdpOVv�¡/TZEGi MZr/O ��~ ��~wSVHIj}Ð ilS�JGHIfRMZFIj/OQK|EVo
MZr/OzKZbeKNMNOQiâXYEGi�dpEGH/OQH�MZK��-OzOQKNMZf�ilS�MNOzMZr/OyKNMNOQPRPRS�T�ilSVKZKNOQK�EVopMZr/OzXYEGi�d)SVH)fsEGHIK�f�H�MZr/Ozåy� jIfRS�JVT=SVik~
Ý)HIj)fRH/Jh��SVPRF/OQKyUpOgMc�-OgOQH�Ø �"!$#»SVHIj'Ø ×"!$#-v�x#r/O�XYEGi�d�SVHIfsEGHIK%�
	=^yT=f � �%SVHIj��
	n^yTnf ��%KZrIE��
XgPsOQS�T_Og�2fRj/OQHIXYO!EVo�H/OQS�TNucf�H/o\TnS�TZOQj�OYà/XYOQKZK�fRH�MZr/O�XYEGPsEVTNucXYEGPsEVT�jIf�S�JVT=SVikv�x#r/O!XYEGi�d)SVHIfsEGH)K�� 	 ^yTnfg y�
SVHIj�� 	 ^yT=f ���5KZrIE��?i(FIXnr6KZMNTZEGH/JVOgT�OYà2MZfRHIXYMZfREGH�MZrISVH�MZr/OQfsT(dIT=fRilS�T=b}KNMZS�TnKgv5x#rIfRK�fRK9Og�2fRj/OQHIXYOhEVo
MZr/O1dITZOQKZOQHIXYO1EVo!XgfsTnXgFIilKNMNOQPRP�S�T%ilS�MNOgTnfRSVP_S�TZEGFIHIj»MZr/O'XYEGi�d�SVHIfsEGHIKg~z�zrIfRXnr»f�K%ìeFIfsMNO�KZFITZdIT=fRK=fRH/J/~
XYEGHIKZf�j/OgT=fRH/J0MZr/O9KZMNTZEGH/JhÙ3.ÛTnSVjIfRS�MZfsEGHkSVHIj5�zfRHIjIK-otTZEGiqMZr/O(ilSVKZKZfs�VO9KZMZS�T=Kgv
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100 mas

θ1 Ori A Greyscale: 2001
Contours: 1995

   
 

 

 

   
 

 

 

 

 
500 mas

θ1 Ori B
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50 mas

θ1 Ori C
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EVo_SVP�P��eHIE��zHËXgP�FIKNMNOgThi�OQi(UpOgT=K��zfRMZr�ilSVKZKNOQKhUCOgM���OgOQH Ø��K�R�Q�"!$# SVH)j*�"!�# S�TZO�j/OgMNOQXYMNOQj»fRH
,zuµT=S�beKQv�ÎÏH�MNOgTZOQKNMZf�H/JGPsbV~/�-O9jIfRKZXYE��VOgT ,zuµTnSQb�OQilfRKZK=fsEGH�S�MzPsOg�VOQPRKEVo�Ø��g� æ�< OgTZJ2é&KNOQX�otTZEGi�Ö(EGF/M�EVo��V�
UITZE��|H�j/�-S�T=otK_SVHIj1UIT=E��zH�j/�S�TZo-XgSVHIjIfRjIS�MNOQK�f�H8Î � �&�mÜev�x#r/O ,|uµT=SQb1PRFIilf�H/EGKZfsMZfsOQKzEVo�MZrIO!bVEGF)H/J
PsE���ucihSVKZK�KZMZS�T=K�S�T=OyKNMNT=EGH/JGPsb�XYEVTZTZOQPRS�MNOQj%�zfRMZr�MZr/O_KNMNOQPRPRS�T�UCEGPREGi�OgMNT=fRX#P�FIilfRH/EGK=fsMZfsOQK�SVHIjhMZr/O|KNMNOQP�PRS�T
ilSVKZKNOQKgvl¡IEVT�MZr/O��-OQS��mucP�fRH/Olx x{SVF/T=f�KNMZS�T=K���O�Ý�HIj�S�MZfsJGr�M�XYEVTZTZOQPRS�MZfREGH1UCOgM���OgOQH ,zuµTnSQb�SVXYMZfs�2fsMcb
SVHIj�Xnr/TZEGi�EGKNd�r/OgT=fRX�SVXYMZfs�2fsM�bV~�K=F/dIdpEVTZMZfRH/J�MZr/OLrmbedpEVMZr/OQKZfRK�MZr)S�M�MZr/OhXnr/TZEGi�EGKZd)r/OgTZOhf�K�r/OQS�MNOQj6U�b
,zuµT=S�beKyotTZEGi�MZr/O(E��VOgT=Psb2fRH/J%XYEVTZEGHIS2v_x#r/O�EVU�KNOgTZ�VOQj ,zuµT=S�b5dITZEVdpOgTZMZfROQK#EVo�MZr/O(UITZE��zH8jI�-S�TZoäK0[äSVHIj
UITZE��|Hhj/�S�TZowXgSVHIjIfRj)S�MNOQKn`�S�TZO|�VOgTZbhKZf�ilfRPRS�T�MNE!MZr/EGKNO|EVo�PRS�MNOYuµMcbedpOyKNMZS�TnKgã��-OzOYà2d)PRSVf�HlMZrIfRK�UCOQr)SQ�2fsEVT
SVK9MZr/OhXYEGH)KNOQì�FIOQHIXYOhEVoMZr/OloäSVXYM9MZrIS�M(�VOgTZb1bVEGFIH/J�K=F/U)KNMNOQPRP�S�T�EVU2W¹OQXYMZK!S�TZOhKZMZfRPRP{�-S�Tni�OQH/EGF/JGr�MNE
ilSVfRH�MZSVfRH�d�S�TZMZfRSVPRPsb'fREGHIf !gOQj�S�MZi�EGKNd)r/OgT=OQK(�|rIfRX=r�S�TZOkXgS�d)S�U)PROLEVozK=FIKNMZSVfRHIf�H/J�OQPsOQXYMNTnfRXgSVPXgF/TZTZOQH�MZKg~
�zrIfRPsO9f�H5MZr/O!XYE�EGPsOgTyH/OQF/MNT=SVP�S�MZi�EGKNd)rIOgTZOQKzEVo�£�SVHIj8xÛjI�-S�TZoäKzK=FIX=r8XgF/TZTZOQH�MZK|S�T=O(KZreF/M#E�Ô�~CrIOQHIXYO
H/E�,zuµTnSQbkOQilfRK=KZfsEGHwv
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��O1rISQ�VO}dpOgTZo\EVTni�OQjËS�jIOgMZSVfRPsOQj*KZMZFIj/b�EVo�MZr/O8KZMNOQPRPRS�ThdpEVd)F)PRS�MZfsEGHËfRHËMZr/O8Ù|dIdpOgT�]2XYEVT=d)fRFIKh^ �
SVKZKNE2XgfRS�MZfsEGH�~yMZrIO�i�EGKNM5H/OQS�T=U�b»TZOgJGfsEGHÞEVo0TZOQXYOQH�M�ilSVK=KZfs�VO'KNMZS�T8o\EVT=ihS�MZfsEGHwvqÎ¹HÞSËPRS�TZJVO�i!FIPsMZfsu
EVU2WNOQXYM(KNdpOQXYMNTZEGK=XYEVd)fRXlKZFITZ�VOgb1��OLEVUIMZSVfRH/OQj6KNdpOQXYMNT=SkEVo��Q�V�VÜ�KZMZS�T=K�SVHIj6fRj/OQH�MZfsÝIOQj�PsE���ucilSVKZK(dITZOYu
ilSVfRH6KNOQìeF/OQHIXYO}[#"-�}])`�KNMZS�T=K(Ueb�MZr/OQfsT(KZMNTZEGH/J8P�fsMZrIfRFIi S�U�KNEVTZdIMZfsEGH6PRfRH/OQKQvk^_FIT(KZSVi�d�PsOhXYEGH�MZSVfRHIK
�V��� "��1]ÚKNMZS�T=K�fRHÚMZr/O}ihSVKZKhTnSVH/JVO�Ø �K�R��-��"!$#v ��O�SVPRKNE�KNMZFIjIfROQjËMZr/O}dpEVd)FIPRS�MZfsEGH*EVoh�V�Y�
fRH�MNOgT=i�OQjIf�S�MNO�ç&rIfsJGr2ucilSVK=K|[��*�"! # `�i�OQi(UpOgT=K�f�j/OQHmMZfRÝIOQj�fRHhjIOgMZSVfRPsOQjlåyfsdId)S�TnXYEGK�KNMZFIj)fsOQKgv�x#r/Ozåy�
jIfRS�JVTnSVi�otEVT9MZr/OLXYEGi(U)fRHIOQj'KZSVi�d)PRO�EVoz�V×&�8i�OQi(UpOgT=K9KZr/E��zK9MZr)S�M�MZr/Ol�|r/EGPsOlKNMNOQPRP�S�T�dpEVd)FIPRS�MZfREGH
fRKz�VOgTZb5�-OQPRP,XnrIS�T=SVXYMNOgT=f !gOQj1Ueb5ShH)S�TZTZE���S�JVO�jIfRKNMNTnfsU)F/MZfsEGHkS�T=EGFIHIj8�L�5beTQvyx#rIfRK#XYEGHIÝIT=ilKzOQS�T=PRfsOgT
fRHIj)fRXgS�MZfsEGHIK�MZr)S�M|MZr/O!KNMZS�T_o\EVTnilS�MZfsEGH8dITZE2XYOQKZKzfRH8Ùzd)dCOgT�]2XYEVTZd)f�FIK#�SVKzMNTnfsJVJVOgTZOQj8U�b�SLKZF/dpOgT=H/E��&S
KZr/E2XZ�*�-S��VO}EVTnfsJGfRHIS�MZfRHIJ'o\T=EGi MZr/O1H/OQS�TZUebËÙ|dIdpOgT � OQH�MZSVF/T=F)Kh£,FId)FIKhSVK=KNEeXgf�S�MZfsEGHwv � r/OQHÚMZrIfRK
KZr/E2XZ�8�-S��VOhXYTZEGKZKZOQj1MZr/O�ÙzdIdpOgT9]2XYEVTZd)f�FIK|ilEGPsOQXgFIPRS�T�XgPsEGFIj�����b�T9S�JVE/~{fsMyf�HIfsMZfRS�MNOQj}S�KZr/EVTZM_U)F/M
�2fsJVEVTZEGFIK�U)F/T=KNM�EVo�KNMZS�T�o\EVTnilS�MZfsEGHlSVXYMZfs�2fsM�bVv�x#r/O#H/Og�#uµUCEVTnHlilSVKZKZfR�VOzKNMZS�T=K�fRili�OQjIf�S�MNOQPsb(KNMZS�T=MNOQjhMNE
jIfRKZdCOgTnKNOMZr/O|XgPsEGF)j�U�b0MZr/OQfRT�fsEGHIf !QfRH/J_T=SVjIfRS�MZfREGHlSVHIjlMZrIOQfsT�KNMNTZEGHIJ��zfRH)jIKg~GSVHIj�MZrIOgTZOgU�b�MNOgTnilfRHIS�MNOQj
MZr/O5KNMZS�TLo\EVTnilS�MZfsEGH�dIT=EeXYOQKZKl�zfsMZrIfRH�S�UpEGF/M5����b�T�v ��O8SVPRKNE�OQKZMZfRilS�MNOQj*f�HIjIfs�2fRjIFISVP�ilSVKZKNOQKho\EVT
SVPRP{i�OQi(UCOgTnKg~�SVHIj}XYEGHIKNMNTnFIXYMNOQj1SVH8OQild)fsT=fRXgSVP,ilSVKZKyotF)HIXYMZfsEGH�XYE��VOgT=fRH/J�MZr/O!oäFIPRP�ilSVK=K|TnSVH/JVO(otTZEGi
�K�R��!$# MNE}��� !$#-v���OLo\EGFIH)j1MZrIS�M9MZr/Ohf�HIfsMZfRSVP�ilSVKZK�otF)HIXYMZfsEGH1EVo�Ùzd)dCOgT(]/XYEVTZd)fRFIK�f�K9XYEGHIKZfRKZMNOQHmM
�zfsMZr1T=OQXYOQHmM!j/OgMNOgT=ilfRH)S�MZfsEGHIK_EVo-MZr/OlÝIOQPRj�f�HIfsMZfRSVP�ilSVKZK9otFIH)XYMZfsEGHwvlx#rIf�K|T=OQKZFIPsM9KZFIdIdpEVTZMZKyMZr/OhfRj/OQS
MZrIS�MzilEGKNMzKNMZS�T=KzfRH�EGF/T#JGSVPRS&à2bkS�TZO9UpEVT=HkfRH�^ �»SVK=KNEeXgf�S�MZfsEGHIKgv
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^yU)KNOgTZ��S�MZfsEGHIKSVHIjkilEej/OQP�fRH/J!EVo,MZr/O�OQH��VOQPsEVdpOQKEVo�Og�VEGPR�VOQj5KNMZS�T=K�XgSVHkUpO�FIKNOQj%MNEhF)Hm�VOQfRPCMZr/O�ilSVK=K¹u
PsEGKZK_rIfRKNMNEVT=bV~�j/OgT=fs�VO!d)r�beKZf�XgSVP,d)S�TnSVi�OgMNOgT=Kg~,SVH)j}f�i�dITZE��VO(EGF/T9F)HIj/OgT=KNMZSVH)jIfRH/JlEVo�MZr/O0Og�VEGPRF/MZfsEGH}EVo
MZr/O�KNMZS�T=KLSVHIjËMZrIO�X=r/OQihfRXgSVP#Og�VEGPRFIMZfsEGHËEVo_EGF/T%¢�SVPRS&àebVvÞx#rIO5�#OQj*�zOQXYMZSVH/JGPsO}fRKlS�KZdCOQXYMZSVXgF)PRS�T
U)fsdpEGPRS�T�TZOg�)OQXYMZfsEGHhH/OgU�FIPRS9S�TZEGF)HIjlMZr/O|Og�VEGPs�VOQj�XgPsEGKNO|U)fRHIS�TZb0å��1�V�I��Ö�¤ev� yPsMZr/EGF/JGrhMZr/OzEVU2WNOQXYMrISVK
UCOgOQHhOYàeMNOQH)KZfs�VOQPsblKNMZF)jIfsOQj�otEVT-ilEVTZOzMZrISVHhMc�-E�j/OQXgSVj/OQKg~eMZr/OgTZOyfRK�H/E(otF)PRP/FIHIj/OgTnKNMZSVHIjIfRHIJyEVowMZrIOzotEVTNu
ilS�MZfsEGH5SVHIj�Og�VEGP�F/MZfsEGH�EVo{MZr/O9XYOQHmMNTnSVP�XgPsEGKNO�U)f�HIS�TZbhKNb2KNMNOQi SVH)jkfsMZK�XYEGi�d)PsOYà�jIFIKNM�bLOQH��2fsTZEGHIi�OQH�Mgv
��O5TZOQXYEGHIKNMNTnFIXYMNOQjËH/OQS�TNucf�H/o\TnS�TZOQj�fRilS�JVOQK0EVoyMZr/O5�#OQj��zOQXYMZSVH/JGPsO5otTZEGi KNdpOQXZ�2PsOkEVU)KZOgTZ�&S�MZfREGHIK�S�M
MZr/O���OQXZ�}�g��iâMNOQPsOQKZXYEVdpOV~/FIKZfRH/J(EGF/TU)fRKNdpOQXYMNT=F)i�KNdpOQXZ�2PsO_fRH�MNOgTZo\OgT=EGi�OgMNTZbhi�OgMZrIEejwv�x#rIOyFIHIdITZOQXYOYu
j/OQHmMNOQjkj)fÕÔCTnSVXYMZfsEGH2ucPRfRihfsMNOQjlTZOQKZEGPRF/MZfsEGH%EVo{MZr/O�fRilS�JVOQK9[t�V���e×VÜ�ilSVKg~I¡�fsJ/v)ÖV`-fRK-��MZfRi�OQK�rIfRJGr/OgTMZrISVH
MZrIS�M#EVo�MZr/O9åyF/UIU)PsO�]ed�SVXYO9x,OQPsOQK=XYEVdCOVv

       
  

 

 

 

 
 

       
 

  

 

 

 

 
 

 

200 mas

2.20 µm  (KS)

       
  

 

 

 

 
 

       
 

  

 

 

 

 
 

 

200 mas

3.08 µm  (LC)

       
  

 

 

 

 
 

       
 

  

 

 

 

 
 

 

200 mas

3.31 µm  (LPAH)
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ψ
θv

100 AU = 0.15″

4 10 AU = 0.2 pc = 60× ″4

ψ ≈ 130o θv ≈ 11o

Red Rectangle: Geometry
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200 mas K, 10/95, Φ=0.88
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200 mas K, 04/96, Φ=1.15
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200 mas K, 01/97, Φ=1.61
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200 mas K, 06/98, Φ=2.39
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200 mas K, 11/98, Φ=2.61
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200 mas K, 09/99, Φ=3.11
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200 mas K, 10/00, Φ=3.71
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200 mas K, 03/01, Φ=3.93
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200 mas J, 03/01, Φ=3.93

         
 

 

 

 

 

 

 

 

 

         
 

 

 

 

 

 

 

 

 

 

 

200 mas H, 03/01, Φ=3.93

         
 

 

 

 

 

 

 

 

 

         
 

 

 

 

 

 

 

 

 

 

 

200 mas K, 03/01, Φ=3.93
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200 mas 2.12 µm, 10/95, φ=0.88

       
 

 

 

 

 

 

 

       
 

 

 

 

 

 

 

 

 

200 mas 2.09 µm, 03/01, φ=0.93

       
 

 

 

 

 

 

 

       
 

 

 

 

 

 

 

 

 

200 mas 2.20 µm, 10/95, φ=0.88

       
 

 

 

 

 

 

 

       
 

 

 

 

 

 

 

 

 

200 mas  2.20 µm, 03/01, φ=0.93
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200 mas

NGC 1068 
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200 mas

NGC 1068 

 1.65 micron 
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XTE J1118+480 Model Results

(Markoff,Falcke & Fender, A&A, 2001)

Fitting thermal "disk" inner edge ⇒ T  =1.7⋅10  K
L  =5 10   erg/sd

d

Shock

NozzleJet

Thermal/Outer 
Accretion Disk

Optically thick
Post-shock Jet

Optically thin
Post-shock Jet

Pre-shock Jet
+ Nozzle

Ryle+VLA

UKIRT HST

RXTE

Inverse
Compton

EUVE

"Disk" BB

ξ = 10ξ = 100
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r  = 750 r  d g
m  =0.1dJet parameters: r    = 3rgnoz

q  = 0.01j

Z   = 90 rsh g

θ = 32°
50% accelerated

Te = 8 10  K
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CR - Theory and Experiments

"Akeno" u 1:2:3:4
"Fly’s Eye" u 1:2:3:4
"Yakutsk" u 1:2:3:4

"KASCADE" u 1:2:3:4
"model" u 1:2

"HiRes" u 1:2:3:4
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