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Æ�Ç�Æ ÈsÉ\ÊbËVÌÎÍ�Ê�Í�ÌÎÏaÐÑÇ�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Ò
Æ�Ç�Ó Ô�Õ/Ö�×�ØÎÖbÙ|Í�É�ÏaÚ�Ê�ÛaÐ/Ö_Í�Ì�Ù�Ü-ÏzÉ\Ù|Ö Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Ò
Æ�Ç�Ò Ý�ÖbÐ-Þ�Ì�Ð-Û�ÏzßeÝ�Ì�ÛaÕvÍ Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç à

á â ±�ã�äå±
æ¶±
Ä-Á ç
Ó:Ç�Æ è�é0Ïaê/Í�ëwÏaÞ�Ú�ÏaØ�ÏzÛzì Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç í
Ó:Ç�Ó Ô�Õ/Ö�×�îVï�ÊzÐ-Þ�ÌÎÏaÐðÇ�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç í
Ó:Ç�Ò ñsÊ�É�òS×�Ð-Ö_É�Ûzì Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç ó
Ó:Çôà ÈsÖ_ÏaÚ�Ö_Í�É\ÌÎÖbÞÑÇ�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç ó
Ó:Ç�õ ñ@ÖbÐ-Þ\ÌÎÍ�ÌÎÖbÞ�Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�ÇöÆzÆ
Ó:Ç�÷ ñsÌ�Þ�Í�ÊzÐ-Ù|ÖbÞ&Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�ÇöÆbÓ

Å ¿¤°P¼vÀ�µD¯�¼/¯PµD±�®�¼
æ�Ãwº:®�ã�µ�®�Ä ·vø
Ò:Ç�Æ èúùVÕ/ÏzÉ\Í3û�Ì�Þ�Í�ÏzÉ�ì9Ïzß�È@É\Ê�Ë:Ì�Í�Ê�Í�ÌÎÏaÐ-ÊzØ�Ý�ÖbÐ-Þ�Ì�Ð-Û Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�ÇöÆ|à
Ò:Ç�Ó ü5ÊzÞ�ÌýÙ_Þ�Ïzß�È@É\ÊbËVÌÎÍ�Ê�Í�ÌÎÏaÐ�ÊzØ�Ý�ÖbÐ-Þ\Ì�Ð/ÛþÇ*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�ÇöÆbõ
Ò:Ç�Ó:Ç�Æ Ô3Õ/Ö�Ý�ÖbÐ-Þ�×�ÿ:ê-Ê�Í�ÌÎÏaÐÂÇ*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�ÇöÆb÷
Ò:Ç�Ó:Ç�Ó ñ�Ö���ÖbÙ|Í�ÌÎÏaÐ¥è@Ð/ÛaØÎÖbÞ�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�ÇöÆ�í
Ò:Ç�Ó:Ç�Ò ×�Ì�Ð-Þ�Í�ÖbÌ�Ð���Ê��-Ì�ê�Þ�Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�ÇöÆbó
Ò:Ç�Ó:Çôà �¥Ê�ÛaÐ-Ì���Ù_Ê�Í�ÌÎÏaÐúÇ*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�ÇöÆbó
Ò:Ç�Ó:Ç�õ Ô3Õ/Ö�Ô3Ì�Ú�Ö*ñ@ÖbØ�Ê�ì�Ü-ê-Ð-Ù|Í�ÌÎÏaÐ<Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Ó
	

Ò:Ç�Ò Ô�ì:ï�ÖbÞ5Ïzß�È@ÉFÊbËVÌÎÍ�Ê�Í�ÌÎÏaÐ-ÊzØ�Ý�ÖbÐ-Þ�Ì�Ð-Û Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç ÓVÆ
Ò:Ç�Ò:Ç�Æ ù:Í�É�ÏaÐ/Û Ý�ÖbÐ-Þ�Ì�Ð/Û Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç ÓVÆ
Ò:Ç�Ò:Ç�Ó � ÖbÊ�ò£Ý�ÖbÐ-Þ�ÌýÐ/Û¥Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç ÓVÆ
Ò:Ç�Ò:Ç�Ò �¥Ì�Ù|É\ÏaØÎÖbÐ-Þ�Ì�Ð-Û Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç ÓVÆ

Ò:Çôà Ô�Õ/Ö�ùVÌ�Ð/Ûaê-ØýÊ�É
��Þ�ÏzÍ�Õ/Ö_ÉFÚ ÊzØ�ù:ï�Õ-Ö_É�Ö��£Ï��/ÖbØ(Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç ÓzÓ
Ò:Çôà/Ç�Æ ù���ù���ñ@Ö��-ÖbÙ|Í�Ì�ÏaÐ¥è@Ð/ÛaØÎÖ Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç ÓzÓ
Ò:Çôà/Ç�Ó ù���ù���Ô�Ì�Ú�Ö�ñ@ÖbØ�Êbì£Ü-ê�Ð-Ù|Í�ÌÎÏaÐúÇ*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç ÓzÒ

Ò:Ç�õ �.Ï���Ö_É@Ý�Ê�� Ý�ÖbÐ-Þ���ÏzÍ�ÖbÐ�Í�Ì�ÊzØ��£Ï��/ÖbØ Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç ÓzÒ
Ò:Ç�õ:Ç�Æ ��Ï���Ö_É@Ý�Ê��!Ý�ÖbÐ�Þ��.ÏzÍ�ÖbÐvÍ�Ì�ÊzØ���Ô3Ì�Ú�Ö*ñ@ÖbØ�Ê�ì�Ü-ê-Ð-Ù|Í�ÌÎÏaÐ Ç*Ç�Ç ÓPà

ø ��±
³��.æ¶º�� �"!�º�´z¯Jã�Ã�ºV®�ãJµ¶®�Ä á$#
à/Ç�Æ è�é0Ïaê/Í�ñ@Ïaê/é�ØÎÖ&%@é('�ÖbÙ|Í�Þ�Ý�ÖbÐ-Þ�ÌýÐ/Û�ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐ-Þ Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Ózõ
à/Ç�Æ�Ç�Æ )�*+�rÍ�ÖbÞ�Í�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Ózõ
à/Ç�Æ�Ç�Ó ëwÏaÐ-Þ�Í�É\ÊzÌýÐvÍ�Þ Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Óz÷

à/Ç�Ó %sé�Þ�Ö_É�Ë�Ê�é�ØÎÖbÞ Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Óz÷
à/Ç�Ó:Ç�Æ �
Ú Ê�ÛzÖ(ÊzÐ/ÛaØÎÖbÞ Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Óaí
à/Ç�Ó:Ç�Ó �£ÖbÊzÞ�ê-É\Ì�Ð/Û�Ô3Ì�Ú Ö*ñ�ÖbØýÊbìVÞ1Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Ó�,
à/Ç�Ó:Ç�Ò �3Ö��-Þ�Õ�ÌÎßDÍ-��É\Ïzï�ÏzÉ\Í�ÌÎÏaÐ-Þ¤Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Ó�,
à/Ç�Ó:Çôà Ü.ØýêVî.��Ê�Í�ÌÎÏ Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç�Ç*Ç�Ç*Ç�Ç*Ç*Ç�Ç Ó�,



à/Ç�Ò ñ@Ì�/�Ö_É�ÖbÐ�Í�Ô�ì�ï0ÖbÞ�Ïzße×�Þ�Í�Ì�Ú Ê�Í�ÌÎÏaÐ-ÞöÇ�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç Ózó
à/Ç�Ò:Ç�Æ ×�îVï-É�ÖbÞ�Þ\ÌÎÏaÐSßDÏzÉ�Í�Õ/Ö��.Ï��wÖ_É@Ý�Ê��10�ê/ÏzÍ�ÌÎÖbÐ�Í Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç Ò
	
à/Ç�Ò:Ç�Ó ×�îVï-É�ÖbÞ�Þ\ÌÎÏaÐSßDÏzÉsùVê-Ú Ú ÌýÐ/Û&)�* Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç ÒVÆ

à/Çôà 2�Ð-Ù|Ö_É\Í�ÊzÌ�ÐvÍ�Ì�ÖbÞ1Ç�Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç ÒVÆ
à/Ç�õ ùVê/é(�kÞ�ÌýÚ(ê-ØýÊ�Í�ÌÎÏaÐ-Þ+Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç ÒzÓ

# 3 º:ã�³.æD¯�ã Å
Å
õ:Ç�Æ ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐSè Ç�Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç ÒzÒ
õ:Ç�Æ�Ç�Æ ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐSè4��Ô3Ì�Ú Ö*ñ�ÖbØýÊbì50sê/ÏzÍ�ÌÎÖbÐ�Í Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç ÒPà
õ:Ç�Æ�Ç�Ó ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐSè4�
ùVê-Ú�Ú Ì�Ð/Û6)�*�Ì�Ð87:9;�=<�> ùVï�ÊzÙ|Ö Ç*Ç*Ç�Ç�Ç Òaí

õ:Ç�Ó ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐSü Ç�Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç Òzó
õ:Ç�Ó:Ç�Æ ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐSü?��Ô3ÌýÚ�Ö*ñ@ÖbØ�Êbì50sê/ÏzÍ�Ì�ÖbÐvÍ Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç Òzó
õ:Ç�Ó:Ç�Ó ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐSü?�
ùVê�Ú Ú Ì�Ð/Û6) * ÌýÐ87@9+�=<�> ù:ï�ÊzÙ|ÖsÇ*Ç*Ç*Ç�Ç�Ç àvÓ

õ:Ç�Ò ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐ£ë Ç�Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç àzà
õ:Ç�Ò:Ç�Æ ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐ£ëA�wÔ3Ì�Ú�Ö�ñ@ÖbØ�Êbì50sê-ÏzÍ�ÌÎÖbÐvÍ Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç àzà
õ:Ç�Ò:Ç�Ó ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐ£ëA�
ù/ê-Ú Ú Ì�Ð-Û&) * Ì�Ð87@9+�=<�> ù:ï�ÊzÙ|Ö@Ç*Ç*Ç*Ç�Ç�Ç àvõ

õ:Çôà ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐSñ Ç�Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç àB,
õ:Çôà/Ç�Æ ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐSñC��Ô3ÌýÚ�Ö*ñ@ÖbØ�Êbì50sê/ÏzÍ�Ì�ÖbÐvÍ Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç àB,
õ:Çôà/Ç�Ó ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐSñC�
ùVê�Ú Ú Ì�Ð/Û6) * ÌýÐ87@9+�=<�> ù:ï�ÊzÙ|Ö Ç*Ç*Ç�Ç�Ç õVÆ

õ:Ç�õ ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐS× Ç�Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç õzÒ
õ:Ç�õ:Ç�Æ ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐS×D��Ô3Ì�Ú�Ö�ñ@ÖbØ�Ê�ìE0sê/ÏzÍ�ÌÎÖbÐ�ÍÂÇ�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç õzÒ
õ:Ç�õ:Ç�Ó ùVÌ�Ú�ê-Ø�Ê�Í�ÌÎÏaÐS×D�
ùVê-Ú Ú ÌýÐ/ÛF) * Ì�Ð87@9+�=<�>1ù:ï
ÊzÙ|Ö*Ç*Ç*Ç*Ç�Ç�Ç õPà

G �£µ¶ãb´v³�ãbã�µ¶±
® #$H
÷:Ç�Æ 0sê/ÏzÍ�ÌÎÖbÐ�Í3×�Þ�Í�ÌýÚ Ê�Í�ÌÎÏaÐ-Þ�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç õ�,
÷:Ç�Ó ùVê-Ú Ú ÌýÐ/Û&) * ×�Þ�Í�ÌýÚ Ê�Í�ÌÎÏaÐ-Þ Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç*Ç�Ç*Ç*Ç*Ç�Ç�Ç õzó
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�¢�-Ì�Ú�ÖbÐ-Þ\ÌÎÏaÐ-ÊzØ-ËzÖbÙ|Í�ÏzÉ3ÌýÐ Í�Õ/Ö@ØÎÖbÐ-Þ�ï�Ø�ÊzÐ/ÖzÇ
Ô3Õ-Ö��/Ö��-ÖbÙ|Í�ÌÎÏaÐ�ÊzÐ/ÛaØ�Ö�Ê�Í�y�Ì�Þ5Í�Õ/Ö�Þ�ê�Ú Ïzß�Í�Õ/Ö��-Ö��-ÖbÙ|Í�ÌÎÏaÐ£Ù|ÏaÐ�Í�É\ÌÎé�ê-Í�ÌÎÏaÐ-ÞwßDÉ\ÏaÚ ÊzØ�Ø
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Í�ÖbÚ Í�Ï�Í�Õ/Ö�Ù|ÖbÐ�Í�Ö_É.ÏzßVÞ�ì:Ú Ú Ö_Í�É�ì�ÊzÐp��É�Ö��-ê�Ù|Ö�Í�Õ/Ö��/Ö���ÖbÙ|Í�ÌÎÏaÐ�Í�Ï�Ê3ÏaÐ/Ö��¢�-Ì�Ú�ÖbÐ�Þ�ÌÎÏaÐ-ÊzØ
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Ù|ÏaÐvÍ�ÉFÌÎé�ê/Í�ÌÎÏaÐ�ÌýÞeÍ�Õ/Ö3Ö|îVÍ�É\Ê*Ø�ÌÎÛaÕ�Íeï�Ê�Í�Õ�Í�Õ-Ê�Í�Ê�É\Ì�Þ�ÖbÞ·��Õ-ÖbÐ�Í�Õ/Ö
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 quasar- Time delay quotient estimation
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 nova-quasar- Time delay quotient estimation
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 0.04± = 0.30 MΩ quasar- Combined estimation with prior 
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 0.04± = 0.30 MΩ nova-quasar- Combined estimation with prior 
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 supernova- Time delay quotient estimation
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 extreme-supernova- Time delay quotient estimation
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η source A for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η source A for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η source B for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η for 2χ Summing 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η for 2χ Summing 
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 0.04± = 0.3 MΩ = 2.0 days and prior tδ = 0.01’’, θδ = 2.0, η for 2χ Summing 
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 0.04± = 0.3 MΩ = 2.0 days and prior tδ = 0.01’’, θδ = 1.5, η for 2χ Summing 

ß8«1Ë.­!ÅG³ èhñ�'ba �Y�¬�¬�7�Y¯dc 8 � ���9� «3���À�?µ7�����7���e+ ê ©�ª �×µ7�q�a�E�:�9µ��?�¬� « ª �.-<«��2« ���������������?«J�a���f ý îtï ð ���&�Ø� ª � ����¯ ª ��« ª �.-<«²�:« ���7���������9�?«®����� f ýg� ï ÷ 2,���~����� ª ����«3�2« �����¬¹�h ý ð�ï ð ��i i ���?�¹�º ý î�ï ð@j �?�2­!«lk êIm ����� ������±/�Q2�� ª �n8Y��« �C���.-Þ« ª �.-<«C�2« �������������9�Y«°�����C«3���Y���2�7+ ��µ��9�?�o29� ª �0«3�:�2�9�?����.- « ª �.-<«·�2« �������������9�Y«��a����«3�9�Y���:�@pâ��µ����?�Q2&� ª ��� ª �D�	�J���.- « ª �.-<«Ã�2« ���������������?«·���,� ª ��«3�Y�����c 8 ���&� � ª ��µ��/-��2« �0���.-â« ª �.-<«0�2« ���������������?«����)� ª ��«3�?�d���qc 8 -<�D� ª �;476 õAr�sCt þ s ý ð�ï ë9ðGu×ð!ï ðov!ê©�ª � è9é!ê ë²ì �:�9�A8&�Y�2�Y�2�·�7�t���:��±���µ?�7«�-<��� ª ����� ª �B- ª �D���Ã�������32�� ª � ö/÷ ì �7«�-<��� ª ����� ª �B- ª �D���:´¨¯����:­�������¬���&��� ª � ö�ö ì ��«B-<�D� ª ���à� ª ��¯����q­!´¨�Yµ ���=<à������� ê



¼��xw ¿����������� ��"!$#&y ò��
���^z 
��	��
������������|{©AÆýªÁ«�¬®­�¯�°²±Á«1Ç.Æ}YÍÒ�°Ì·µ¹pºi»]ª�¼kª�±�³ ¬ «3ªÜªÁ«3¬¸­�¯3°²±�³ ÂÏ½¾«1±ÁÀÏ±ÁÀ!³�Ç�È�ª�³hÅG¶�°²È�¯3³ ª����� ����

�! ð ñ#"DA $ ñ#"�ñ�ñ!è�!% ð ñ#"dß²æ $ ñ#"�ñ�ñ!è�!' ð è&"�ñ $ ñ#"�ñ�ñ!è*,+ ð ò.ß²æ - ìk¬ ª/.0�21 Þ�èhñ�(.á
4¾ªG«3Æ!Ëë³ Ý�Ú�ÞRß²å.á�±ÁÀ!³C«�¬(°²Ë�³µ°�Æ!Ë.¯1³ ª¿È�³ ÊêÇ.¬(³ ª����� ����

5 %�6 ð ()"�æ²ñ - °²ÅGÊhª�³ Ê/15 %98 ð ñ#"�à�å - °²ÅGÊhª�³ Ê/15 ' 6 ð ò)"7(kè - °²ÅGÊhª�³ Ê/15 ' 8 ð è&"3èhñ - °²ÅGÊhª�³ Ê/1 ð<; = 5?> @ ð è&"�å�à - °²ÅGÊhª�³ Ê/15?> B ð ()"3è æ - °²ÅGÊhª�³ Ê/1 Þ�èhñ.ò.á
4¾ªG«3Æ!Ëë±ÁÀ!³ ª�³ 5 »R¶�°�¯3­�³ ªÜ°�Æ�ÂÎÐÜÑ ðâñ#"�ò²ñE$ ñ#"�ñ&A!Ò�±ÁÀ�³¸é�©Áéþ±Á«3¬Ì³µÂ!³ ¯3°z¼ÏÉ[Ç�ÅÜ³ °�Ê�Àª�Ç.­!ÅGÊê³rÞa³ ÝEÚÙÞ?å�æ.á�á¿°�Æ�Âý±ÁÀ!³µÝ�­!Ç�±Á«1³ Æ�±ÜÈP³h±]½f³h³ Æ�±ÁÀ!³ ¬ È�³ ÊêÇ.¬(³ ªFHGJI K L g Z c Q RTS/U&V�WGJI X L N�~&PMQ RTS/U&V�W L,[]\9^3_a`bL �� � c�e ~ h P i cTe cYc ~ l:mYn S!V:S�oc�e ~ h P i cTe cYc�k lqp�rts Stu mYn S!V:S�oc�e ~ h P i cTe cYc!c O l V n�v)w o p�rts S x P c!k z

Å�Æ�D�Æ3Ç È<É ÊÌË�ÍÏÎ°Ð?É�Ñ�Òb� ÔØÖ ÉÏÊdÙyÚ|Ù#ÍÏÎTÛÝÜÞË�Ñ,ÐYÉÏÙ#Ò�Ð©AÆ�ªG«3¬®­�¯3°²±Á«1Ç.Æ}Yâ±ÁÀ!³µ×�Øø»R±�³ ª�±Áª¾É[ÅÁÇ.¬ ±ÁÀ!³µ±Á«3¬Ì³®Â!³ ¯3° ¼ýÝ�­!Ç�±Á«1³ Æ�±Áª¿°�Æ�Â�±ÁÀ!³µí�­kôÏÅG°�»±Á«1Ç.ª8Ë.«1¶�³ ª8±ÁÀ!³ÜÊêÇ.Æ�±�Ç.­!Å¦ÅÁ³hË.«3Ç.Æ�ª8°�ª®ß8«1Ë!Ú�Þ�è�èzá8°�Æ�Â�Þ�è�(.á�Ò,½¾À�«3ÊGÀ¸Ë.«1¶�³ ª8±ÁÀ�³�É[Ç.¯3¯3Çz½¿«3Æ�Ë¶�°�¯3­�³ ª�É[Ç�Å¾Ð Ñ °�Æ�Â|áã{ª�±Á«3¬(°²±Á«3Ç.Æ ä¦ÅÁÇ�È�°²ÈE«3¯3«1±5¼ ÐÜÑ á *,åçæè�é!ê ë�ì í î�ï ð9ð ñTò:ó §�ôõ ò:ó ô38ß8¯3­kô ö9÷ ì í î�ï ð9ð ñTò:ó ô §õ 6 ó ò ô íö�ö ì í î�ï ð9ð ñTò:ó ø3ùè�é!ê ë�ì í î�ï ð9ð ñTò:ó §�ôõ ò:ó ô38Ý�­�°�ªÁ°²Å ö9÷ ì í î�ï ð9ð9ñTò:ó ô §õ 6 ó ò ô ú ºüû®ý î ú&þ B¨ÿö�ö ì í î�ï ð9ð ñTò:ó ø3ùÆ!Çz¶²°�» è�é!ê ë�ì í î�ï ð9ð9ñTò:ó §�ôõ ò:ó ô38Ý�­�°�ªÁ°²Å ö9÷ ì í î�ï ð9ð9ñTò:ó ô §õ 6 ó ò ô ú ºüû ý v ú þ B¨ÿö�ö ì í î�ï ð9ð ñTò:ó ø3ùªÁ­!ÖP³hÅ�» è�é!ê ë�ì í î�ï ð9ð ñTò:ó §�ôõ ò:ó ô38Æ!Ç�¶�° ö9÷ ì í î�ï ð9ð ñTò:ó ô §õ 6 ó ò ô ú º�û²ý ë9ð�ð ú?þ B¨ÿö�ö ì í î�ï ð9ð ñTò:ó ø3ù³êô�±�ÅÁ³ ¬(³ è�é!ê ë�ì ð�ï ë�ð ñ�ò:ó § ] î�ï ð9ð ñTò:ó §�ôõ ò:ó ô38ªÁ­!ÖP³hÅ�» ö9÷ ì ð�ï ë�ð ñ�ò:ó ø 6 î�ï ð9ð9ñTò:ó ô §õ 6 ó ò ô ú º�û�ý�� ð ú&þ B¨ÿÆ!Ç�¶�° ö�ö ì í î�ï ð9ð ñTò:ó ø3ù



A.ñ ¼ ½J¾À¿�ÁÃÂ<Ä®¿

MΩ
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

η

0.5

1

1.5

2

2.5

3

 Flux Ratio

MΩ
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

η

0.5

1

1.5

2

2.5

3

 Flux Ratio

MΩ
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

η

0.5

1

1.5

2

2.5

3

 quasar- Time delay quotient estimation

MΩ
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

η
0.5

1

1.5

2

2.5

3

 nova-quasar- Time delay quotient estimation
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 0.04± = 0.30 MΩ quasar- Combined estimation with prior 
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 0.04± = 0.30 MΩ nova-quasar- Combined estimation with prior 
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 supernova- Time delay quotient estimation
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 extreme-supernova- Time delay quotient estimation
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 0.04± = 0.30 MΩ supernova- Combined estimation with prior 
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 0.04± = 0.30 MΩ extreme-supernova- Combined estimation with prior 

ß�«3Ë.­!ÅÁ³Cè�((' «3�?¶��:���Y��±9�®���?� �:¸��3���2�¬�:´¨«3�?¶��q���?��±9�·���7�¬���Y�:µ �2­ ) �Y�������2�t���:« ���7���������9�?«C�a�����b«3��� ´�Yµ7�������9��p ê ©�ª �·�?¶?¶��q�³���.- « ª �.-<«³� ª �<�2« �����������7���?«C�a���9� � ª �G0?�Y¸��	�������A2t� ª �·«3�:�2�9�?�À���/- « ª �.-<«� ª �³�����¬�³�Y�2µ7�2­ ) �Y�������2�t�#�:« ���7���������9�?«�2�� ª �C� ª �D�	�®���.- « ª �/-<«#� ª ���2���À�Y�7�Y���®�2« �������������9�Y«,���&��� ª �µ��.-��:« �����.- « ª �.-<«·� ª ���2�9�²�?���?���J�2« �������������9�Y«��Y«3�7�Y¯�� ¶Y���������9��476 ê ©�ª � è9é!ê ëàì �2�9�38��!�2�?�2����t���:��±���µT��«?-<�D� ª ���E� ª ��- ª �������������32�� ª � ö/÷ ì �7«7-<�D� ª ����� ª �1- ª �����q´�¯����:­������������?��� ª � ö9ö ì ��«-<�D� ª �7�J� ª ��¯����:­�´��Yµ7���C<J������� ê



AT( ¼ ½J¾À¿�ÁÃÂ<Ä®¿
Å0Æ�D0Æ�D È<É ÊÌË�ÍÏÎ°ÐYÉÏÑ�Òb� ÔtÈ0ËÃÊbÊdÉ Ò?E × Ø É Ò Ó Õ Ô Ð Ñ ÈGF�ÎXH�Ù©�Æ�ªÁ«3¬¸­�¯3°²±Á«3Ç.Æ}Y;±ÁÀ!³CªÁ­�¬(¬(«3Æ!Ëë× Ø «3Æ�Ó(Õ�»5ÐÜÑ ª�ÖE°�Êê³µË.«1¶�³ ª¾±ÁÀ!³CÊêÇ.Æ�±�Ç.­!Å¿ÅÁ³hË.«3Ç.Æ�ª°�ªØß�«3Ë!Ú�Þ�è ò.á�ÒÙ½¿À�³hÅÁ³Ì±ÁÀ!³Ì±]½fÇ�´�Ë.­�ÅÁ³(ÊêÇ.¯3­�¬(Æ�ª�ªÁÀ!Çz½¾ªµÀ!Çz½ Â!Ç.¬(«3Æ�°�Æ�±p±ÁÀ!³Ì¶²°�¯3­!³Ç�ÉEá ÈP³ ÊêÇ.¬Ì³ ªhÚ ©�Æ ±ÁÀ!³Ã¯1³hÉ[±þÊêÇ.¯3­�¬(Æ áãð ()"�ñ °�Æ�Â «3Æ ÅG«3Ë.À,±(ÊêÇ.¯3­�¬(Æ áãð è&"�æ�ÚJâÀ!³ ÆN­�ªÁ«3Æ�Ë�KMLµð-ñ#"�ñ!èMN N?Ò7K å ð ()"�ñÌ- Â�°z¼�ª21m°�Æ�Â�K P ð-ñ#"3èë«3ÆÃ±ÁÀ�«3ªÍªÁ«3¬¸­�¯3°²±Á«1Ç.ÆÎ±ÁÀ!³­�Æ�Êê³hÅÁ±Á°�«3Æ�±]¼ÏÉ[ÅGÇ.¬ R TVU åT P KQP W ÈP³ ÊêÇ.¬Ì³ ª¾°²È�Ç.­�±µèhñ�ñÌ±Á«3¬Ì³ ªÜ¯�°²ÅÁË�³hÅÜ±ÁÀ�°�Æ *�� '
	 Úß8«1Ë.­�ÅÁ³µÞ�è ò.á8ªÁÀ!Ç�½¿ª8±ÁÀ�°²±m±ÁÀ!³ÜªÁ­�¬(¬(«3Æ!Ë¾×ÙØ�»R³ ª�±Á«3¬r°²±Á«1Ç.Æ�ªmË.«1¶�³ ªmÆ�Çµ«3Æ!ÉaÇ�ÅG¬(°²±Á«1Ç.ÆÇ�É¦ÐÜÑ °�Æ�ÂÏÇ.Æ�¯3¼çÓ(ÕpÊh°�ÆÎÈ�³�³ ªÁ±Á«3¬(°²±�³ ÂiÚ�Û¿À!³p³ ª�±Á«3¬(°²±�³ ÂÎ¶�°�¯3­�³ ª�Ç�É�ÓrÕ�°²ÅÁ³
Y ä�ÅÁÇ�È�°²È�«3¯�«1±]¼ é�Ç.­�ÅGÊê³ õ ékÇ.­!ÅGÊê³ZY ék­�¬ Ç�É8×ÙØ ÐÜÑ .��V
�� � 
è9é�ê ë�ì è ö ñ 6�8õ 636 [�ð9ñ 636õ 6�8 [�ð/ñ\]õ � [�ð/ñ\]õ �Ó(Õ ö/÷ ì è ö ñ 6 ]õ 6^� [�ð ñ 6^�õ 6 � [�ð ñ 6�8õ 6 ù [�ð ñ 6�8õ 6�8ö9ö ì è ö ñ 8 §õ 8q6 [�ð9ñ 8q6õ 8 § [�ð/ñ 6�ôõ 6^� [�ð9ñ 6�ôõ 6�ô



¼��xw ¿����������� ��"!$#&y A,ò

MΩ
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

0
H

0

20

40

60

80

100

120

140

 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η source A for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η source A for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η source B for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η source B for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η for 2χ Summing 
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 0.04± = 0.30 MΩ supernova- Combined estimation with prior 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η for 2χ Summing 
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 0.04± = 0.3 MΩ = 2.0 days and prior tδ = 0.01’’, θδ = 1.5, η for 2χ Summing 
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 quasar- Time delay quotient estimation
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 0.04± = 0.30 MΩ quasar- Combined estimation with prior 
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 0.04± = 0.30 MΩ nova-quasar- Combined estimation with prior 
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 supernova- Time delay quotient estimation
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 extreme-supernova- Time delay quotient estimation
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 extreme-supernova- Combined estimation
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 0.04± = 0.30 MΩ supernova- Combined estimation with prior 
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 0.04± = 0.30 MΩ extreme-supernova- Combined estimation with prior 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η source A for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η source A for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η source B for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η source B for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η for 2χ Summing 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η for 2χ Summing 
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 0.04± = 0.3 MΩ = 2.0 days and prior tδ = 0.01’’, θδ = 2.0, η for 2χ Summing 
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 0.04± = 0.3 MΩ = 2.0 days and prior tδ = 0.01’’, θδ = 1.5, η for 2χ Summing 
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 quasar- Time delay quotient estimation
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 nova-quasar- Time delay quotient estimation

MΩ
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

η

0.5

1

1.5

2

2.5

3

 quasar- Combined estimation

MΩ
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

η

0.5

1

1.5

2

2.5

3

 nova-quasar- Combined estimation

MΩ
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

η

0.5

1

1.5

2

2.5

3

 0.04± = 0.30 MΩ quasar- Combined estimation with prior 
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 0.04± = 0.30 MΩ nova-quasar- Combined estimation with prior 
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 supernova- Time delay quotient estimation
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 extreme-supernova- Time delay quotient estimation
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 extreme-supernova- Combined estimation
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 0.04± = 0.30 MΩ supernova- Combined estimation with prior 
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 0.04± = 0.30 MΩ extreme-supernova- Combined estimation with prior 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η source A for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η source A for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η source B for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η source B for 2χ 
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 = 2.0 daystδ = 0.01’’ and θδ = 2.0, η for 2χ Summing 
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 = 2.0 daystδ = 0.01’’ and θδ = 1.5, η for 2χ Summing 
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 0.04± = 0.3 MΩ = 2.0 days and prior tδ = 0.01’’, θδ = 2.0, η for 2χ Summing 
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 0.04± = 0.3 MΩ = 2.0 days and prior tδ = 0.01’’, θδ = 1.5, η for 2χ Summing 
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