PRE-CURSOR DATA NEEDED FOR
JWST TRANSIT AND ECLIPSE
® OBSERVATIONS

® David R. Ciardi
‘ 2014 March 12




PREDICTION OF TRANSIT & ECLIPSE TIMES

Primary transits of KNOWN transiting systems
likely not to be a big problem

Secondary transit prediction much more problematic

I
I
|
|
I
|
|
|
|
|
|
|

r

Predicted primary transits or phase curves of RV-
planets — probably not a realistic use of JWST time
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PRIMARY TRANSITS

Known (non-Kepler) transit uncertainties (period &
epoch) propagated to mid-2018

Does not include systematic errors in ephemerides
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SECONDARY ECLIPSES

This 1s much a more difficult problem
Eclipses generally not previously measured

Time of secondary eclipse depends on
Period
Eccentricity
Longitude of Periastron (!)
Epoch of Periastron (!)
Inclination
And the associated uncertainties
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ECCENTRICITY DISTRIBUTION
NASA Exoplanet Archive
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ECCENTRICITY = N, LONGITUDE = 90
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ECCENTRICITY = 0.1, LONGITUDE = 0
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ECCENTRICITY = 0.1, LONGITUDE = 135

B s i st

0.5 06 07 08 09 00 0.1 0.2 0.3 04
Phase

SUOI}BAJIISq() J0SIN)-add Y10G/G1/C



ECCENTRICITY = 0.3, LONGITUDE = 102.5
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ECCENTRICITY = 0.3, LONGITUDE = 102.5,
INCLINATION = 80

0.5 06 0.7 08 09 0.0 0.1 0.2 0.3
Phase

0.4

SUOI}BAJIISq() J0SIN)-add Y10G/G1/¢



KEPLER SAMPLE

2903 Planetary Candidates
942 Confirmed or Validated Planets
20 — 30 planets have radial velocity orbits

Problem 1s likely even more expansive for

TESS — but unlike Kepler (!)
Stars will be brighter
Orbital periods shorter
Planets more massive
Radial velocity easier
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TARGET SELECTION

Systems with transiting planet already known
Brightness of target already known
Stellar characterization already known

High resolution image to make sure no nearby
contaminating stars — Likely already obtained
particularly for Kepler, K2, and TESS targets

Variability
Stellar variability does affect the ability to measure
the transit and eclipse depths accurately

Phase curves vs. stellar rotation are particularly
hard

Stellar spots and variability minimized in the
infrared
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PHASE CURVES OR STELLAR VARIABILITY
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STELLAR VARIABILITY
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WHAT’S NEEDED PRIOR TO OBSERVING

Orbital Parameters

Most important in terms of pre-cursor
observations for planning purposes —
particularly for secondary eclipse observations

Radial velocity monitoring or photometric monitoring
to find secondary eclipse

Stellar Variability Selection

Spots and variability could affect radii
determinations

Strong Variability may be an i1ssue particularly
for phase curves
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