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Microlensing	@	Spitzer:	

•Solar	orbit,	~1AU	away	
•2014-2019	campaign	
•Planetary	focus		
•950	events	in	total	
•~650	non-binary

Initial	analysis	of	the	full	Spitzer	sample:	
πE	-	tE	plane
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GSA	-	Gaia	Science	Alerts	
GDR3	-	Gaia	DR3	events,	Wyrzykowski	et	al.	2023

Initial	analysis	of	the	full	Spitzer	sample:	
πE	-	tE	plane
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Candidates	selection:	Massive	Gaia	lenses

GSA	-	Gaia	Science	Alerts	
GDR3	-	Gaia	DR3	events,	Wyrzykowski	et	al.	2023



Selected	events

•Survey	data:	OGLE(all),	KMT(5)	and	MOA(1)	
•Most	of	the	events	have											days	and												
•If	the	lenses	are	dark,	they	make	good	stellar	remnants	candidates	as
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Refining	parallax	measurement

Spitzer-“only”

Ground
Joint

Spitzer-“only”

GroundJoint
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Mass	and	distance	estimates
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DL[kpc]

•Galactic	model	(Han&Gould	2003,	Batista	
et	 al.	 2011)	 used	 to	 estimate	 lens	 masses	
and	distances,	following	Mróz&Wyrzykowski	
2021,	utilising	the	DLC	software	(Howil	et	
al.	in	prep.)	

•Gaia	proper	motions	taken	into	account	for	
low-blending	events	(all	but	one)	

•Extinction	taken	into	account	

•Kroupa	mass	function	(α=-2.35)
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Selected	dark	remnants	candidates	can	potentially	be	
verified	by	the	Gaia	mission:

Verification	using	Gaia
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Selected	dark	remnants	candidates	can	potentially	be	
verified	by	the	Gaia	mission:

Verification	using	Gaia
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Gaia astrometry



Selected	dark	remnants	candidates	can	potentially	be	
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Only	1D	astrometric	measurements	will	be	available	
for	our	candidates	.	.	.

Spitzer/ground photometry

Gaia astrometry



Gaia	1D	astrometry	predictions
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Gaia	1D	astrometry	predictions
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OB160293 u0�

<latexit sha1_base64="6y3PGECdTt6HqJs/pwl5a8viRQw=">AAACA3icbZDLSgMxFIYzXmu9jbrTTbAIrsqMeNsIRRFcVrAXaIchk6ZtaJIZkjNCGSpufBU3LhRx60u4821MLwtt/SHw8Z9zODl/lAhuwPO+nbn5hcWl5dxKfnVtfWPT3dqumjjVlFVoLGJdj4hhgitWAQ6C1RPNiIwEq0W9q2G9ds+04bG6g37CAkk6irc5JWCt0N1tQpcBCbOmlvh6gC+w/zBESUzoFryiNxKeBX8CBTRROXS/mq2YppIpoIIY0/C9BIKMaOBUsEG+mRqWENojHdawqIhkJshGNwzwgXVauB1r+xTgkft7IiPSmL6MbKck0DXTtaH5X62RQvs8yLhKUmCKjhe1U4EhxsNAcItrRkH0LRCquf0rpl2iCQUbW96G4E+fPAvVo6J/Wjy5PS6ULidx5NAe2keHyEdnqIRuUBlVEEWP6Bm9ojfnyXlx3p2PceucM5nZQX/kfP4Ar4eW6g==</latexit>

✓E = 1 mas

Photometric event



Gaia	1D	astrometry	predictions
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<latexit sha1_base64="6y3PGECdTt6HqJs/pwl5a8viRQw=">AAACA3icbZDLSgMxFIYzXmu9jbrTTbAIrsqMeNsIRRFcVrAXaIchk6ZtaJIZkjNCGSpufBU3LhRx60u4821MLwtt/SHw8Z9zODl/lAhuwPO+nbn5hcWl5dxKfnVtfWPT3dqumjjVlFVoLGJdj4hhgitWAQ6C1RPNiIwEq0W9q2G9ds+04bG6g37CAkk6irc5JWCt0N1tQpcBCbOmlvh6gC+w/zBESUzoFryiNxKeBX8CBTRROXS/mq2YppIpoIIY0/C9BIKMaOBUsEG+mRqWENojHdawqIhkJshGNwzwgXVauB1r+xTgkft7IiPSmL6MbKck0DXTtaH5X62RQvs8yLhKUmCKjhe1U4EhxsNAcItrRkH0LRCquf0rpl2iCQUbW96G4E+fPAvVo6J/Wjy5PS6ULidx5NAe2keHyEdnqIRuUBlVEEWP6Bm9ojfnyXlx3p2PceucM5nZQX/kfP4Ar4eW6g==</latexit>

✓E = 1 mas

<latexit sha1_base64="AQWiCKrQN839djXeECzOW/FXsRY=">AAACEXicbVC7SgNBFL3rM8bXqqXNYBDSGHaDr0YIamEZwTwgu4bZySQZMju7zMwKYckv2PgrNhaK2NrZ+TdOki008cDlHs65l5l7gpgzpR3n21pYXFpeWc2t5dc3Nre27Z3duooSSWiNRDySzQArypmgNc00p81YUhwGnDaCwdXYbzxQqVgk7vQwpn6Ie4J1GcHaSG276F1TrrFH+uy+jC6mvZ16MkQi4XyEjlCm2QWn5EyA5ombkQJkqLbtL68TkSSkQhOOlWq5Tqz9FEvNCKejvJcoGmMywD3aMlTgkCo/nVw0QodG6aBuJE0JjSbq740Uh0oNw8BMhlj31aw3Fv/zWonunvspE3GiqSDTh7oJRzpC43hQh0lKNB8agolk5q+I9LHERJsQ8yYEd/bkeVIvl9zT0sntcaFymcWRg304gCK4cAYVuIEq1IDAIzzDK7xZT9aL9W59TEcXrGxnD/7A+vwBa0icIg==</latexit>

��2 = �2
null � �2

Photometric event



Detectability	of	the	astrometric	signal

•We	use	Δχ2	as	a	
detectability	measure	

•The	relation	from	θE	can	
be	inferred	

•Using	mass	estimates	one	
can	identify	verifiable	
events	

•(OB160689	is	heavily	
blended	and	thus	omitted	
in	our	Gaia	predictions)



Summary



A	unique,	large	sample	of	Spitzer	
events	is	being	investigated	

Rybicki et al. in prep.
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Four	dark	lens	candidates	were	
found	in	Spitzer+Gaia	events
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Four	dark	lens	candidates	were	
found	in	Spitzer+Gaia	events

Gaia	astrometry	should	be	able	
to	identify	at	least	two	of	them


