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Conclusions

 The WFIRST microlensing is also a transit survey
for free

« WFIRST will discover more transiting planet
candidates than Kepler & TESS combined

 Many candidates will be confirmable with the survey
data, and most false positives will be removed

* The transiting planets WFIRST will find will be an
Important link between WFIRST’s microlensing
discoveries and Kepler’s planet sample
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The WFIRST Microlensing Survey
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WFIRST Microlensing Survey

432 day survey

6X/72 seasons over 5 years
2 deg?
* 15 min cadence

Wide 1-2um bandpass

» Discover ~1500 cold 0.5
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WFIRST Compared to Transit Surveys

Area ~100 deg? ~37,000 deg? ~2 deg?

Cadence 30 min (+1 min) 30 min (+2 min) 15 min (+sub-exp.)

Baseline 4.25 years 27 days-1 year 72 days-4.5 years

Total Exposure 4.25 years 27 days-1 year 432 days

Filter 0.4-0.9 um 0.6-1.0 um 1.0-2.0 um + some of
R,Z,Y,J,H,F184

Systematic floor ~0.02 mmag/30 min  <0.06 mmag/hr 1 mmag/15 min
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WFIRST Compared to Transit Surveys
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WFIRST Compared to Transit Surveys
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 Combine Galactic Model (Besancon) + Kepler
Planet Occurrence Rates (Howard et al. 2012,
Morton & Swift 2014 for M-dwarfs). Consider
effect of [Fe/H] on occurrence.

 Apply WFIRST SNR relations for WFIRST
Microlensing Survey

* Inject transits into simulated lightcurves

Matthew Penny (OSU)
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* Inject transits into simulated lightcurves
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Period-Radius Sensitivity

W149 = 15.0, One Season W149 = 19.5, One Season

16 16

51 38 23
64 49 34 22 10 6 2 0 o o o o o0 o0 0 o0 o0

64 51 35 23 2 0 0 0 o0 o o o0 o0 o o o o0 o0 0 0 o0

2 0o o0 o 0 o o 0o o0 0 O o 0o o0 o0 o o0 o o0 0 0o 0 o

o o o0 o o o o o0 O 0 O o o o0 o0 o o o o0 0 0o o0 o0

W149 = 15.0, Entire Mission

W149 = 19.5, Entire Mission

16

Planet Radius (R )

@

1 2 4 8 16 32 64

Planet Period (Days)

Matthew Penny (OSU) Montet, Yee & Penny (2017)



Host Type Distribution

W149 < 21.0, Scaled Occurrence
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False Positive Rejection

0.995f
0.990

1.012

= wzas]] [ b

1.008

1.004}

Relative Flux + Offset

1.000

0.996 | ‘ ‘ ,
-2 -1 0 1

2 -2 -1 ] 1 2 =2 -1 0 1 2
Time from Transit Center (hours)

Montet, Yee & Penny (2017)

» Secondary Eclipses detectable for 1100 hot Jupiters in
W149 bandpass — secondary eclipses of EB impostors
much easier to detect.

* Also, ingress & egress durations can distinguish
planets from EBs

* (A)chromatic primary eclipses? Not yet investigated

Matthew Penny (OSU)



False Positive Rejectlon
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WFIRST Compared to Transit Surveys

Number of Stars ~100,000 ~million ~100 million

Horizon ~1 kpc (G2V) ~200 pc (G2V) ~8 kpc

Populations Thin+thick disk Local Thin disk, bulge

Planets Jupiters >8R, ~200 } 17000 ~30-80,000*
Neptunes 4-8 ~300 ~13-27,000*
S. Earths 2-4 ~1500 3000 ~500* *f([Fe/H])
Earths <2R€B “‘2300 Thompson et al. (2018) “'600 Sullivan et al. (2015) “‘O Montet, Yee & Penny (2017)

Matthew Penny (OSU)



Why more transits?
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Combining WFIRST & Kepler
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Combining WFIRST & Kepler
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WFIRST’s Transiting Planets
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Data Processing
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e Raw star lightcurves provided as data

downloaded + delay ~day-week, calibrated
* No detrending, transit search, ... it's up to you!

* Funding will be avalilable through the WFIRST
Guest Investigator program!
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Possibilities for GO Proposals
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The WFIRST Microlensing Survey
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The WFIRST Microlensing+Transit Survey
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Backup slides

Matthew Penny (OSU)



WFIRST Compared to Transit Surveys

Area ~100 deg? ~37,000 deg? ~2 deg?
Cadence 30 min (+1 min) 30 min (+2 min) 15 min (+sub-exp.)

72 days-4.5 years
432 days

1.0-2.0 um + some of
R,Z,Y,JH,F184

Assumed 0.1
mmag/15 min
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