
A Keck Target-of-Opportunity Program in 
Search of Free-floating Planets During K2C9 

Calen B. Henderson 

JPL/Caltech (NPP Fellow) 

Microlensing 21 

Friday, February 3, 2017 



Calen B. Henderson Microlensing 21 

Program Description and Goals 

Make first high-resolution flux measurement for short-tE event 

Minimize instrumental systematics for later baseline epoch 

Improve precision-driven lens constraints 

Generally gain experience with: Keck, high-res. data, AO, etc. 

Help develop and refine lens flux characterization technique 
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Program Description and Goals 

Make first high-resolution flux measurement for short-tE event 

Minimize instrumental systematics for later baseline epoch 

Improve precision-driven lens constraints 

Generally gain experience with: Keck, high-res. data, AO, etc. 

Help develop and refine lens flux characterization technique 

Facilitate first secure free-floating planet (FFP) detection…! 
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On the shoulders of giants… 
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The Era of Precision Microlensing 
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K2C9 Sensitivity to Free-floating 
Planet πE Measurements 

Henderson (fine, & Shvartzvald) (2016), AJ, 152, 96 
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Target of Opportunity (ToO) Calendar 
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Dates of space-based campaign 

Dates of actual space-based campaign… 

Dates for which NIRC2 is on-sky 

…and being used by UoC or CIT PI 

Oh! And no snow on Mauna Kea… 

16 nights! 

Target of Opportunity (ToO) Calendar 
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þ	

26/May: OB160935…?! [0.54 AU] 
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http://ogle.astrouw.edu.pl/ogle4/ews/ews.html 
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þ	

26/May: OB160936…?! [0.54 AU] 

http://ogle.astrouw.edu.pl/ogle4/ews/ews.html 
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þ	

29/June: OB161236, OB161245…?! [0.80 AU] 
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Rogue One?! Zero… 
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þ	

But wait, one more! 12/July: OB161337…? 
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But wait, one more! 12/July: OB161337…? 

http://ogle.astrouw.edu.pl/ogle4/ews/ews.html 
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OB161337: OGLE+KMTNet 
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OB161337: OGLE+KMTNet+Keck! 
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OB161337: NIRC2 AO Photometry 

10” 

Epoch 1 (A ~ 1.6) Epoch 2 

H ~ 16.8 H ~ 17.3 
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OB161337: NIRC2 AO Photometry 

10” 

Epoch 1 (A ~ 1.6) Epoch 2 

H ~ 16.8 H ~ 17.3 Hs ~ 17.3 

Hb ~ 21.5 
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OB161337: Lens Constraints 

Bressan+ (2012), MNRAS, 427, 127 
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OB161337: Lens Constraints, <or> 
Understand Your Systematics!!! 

Bressan+ (2012), MNRAS, 427, 127 
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Challenges for Anticipating WFIRST 

PSF distortion across image 

Construction of robust background sky map 

Systematics in absolute calibration 

ToOs for events with minimal baseline are difficult 

ToOs prior to t0 are riskier 
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Challenges for Anticipating WFIRST 

PSF distortion across image 

Construction of robust background sky map 

Systematics in absolute calibration 

ToOs for events with minimal baseline are difficult 

ToOs prior to t0 are riskier 

Alerts from WFIRST?! 
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Quick 2016 K2C9 OGLE Alert Statistics 
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þ	

May 26, 2016: OB161236…?! 



Calen B. Henderson Microlensing 21 

þ	

May 26, 2016: OB161245…?! 


