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What is Quick Look up Pipeline
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2 TOI QLP Process

SPOC products

2 minute cadence MIT QLP for an
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MIT-internal informal process
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Gaia says it is a high proper motion star; radius of planet based on Gaia are ~3RE

There is also a known RV planets with long period in the system
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The Success Stories:

Relative Flux
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And many papers follow up
FFl candidates
| haven’t mention here



The Success Stories:  Brightest (V = 6.38) triple transiting system
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How does QLP work?



Quick Look up Pipeline work flow
TESS Full Frame Image (FFl)

v
Multi aperture photometry

\ 4

Light curve cotrending/detrending
| Merge into multi sector light curves
v

Box Least Square (BLS)

l Signal to Pink noise > 9

Planetary candidate
data validation products



i FFITools

« Reduce every star brighter than 13.5Tmag
5 circular apertures

Catalog based multiple aperture photometry;
Source location is iteratively determined based on
Initial astrometric model developed by Al Levin (MIT)




Detrending and Outlier flags

* Initial flag from quaternion time series analysis

* Use keplerspline (astronet, https://github.com/google-

research/exoplanet-ml) for detrending

* Final flag from examine collection of light curves of bright

stars



Detrending and Outlier flags
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Detrending and Outlier flags
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QLRs are released to the community at

S the same time with the alerts

Currently all candidates with Tmag <10

are released.
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TOI-599.01
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145982812.01: Centroid Shift and Ephemeris Match (to most significant object)
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App small

App detection
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Global view

Use Machine Learning to
remove the most obvious

False positives
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-+ Triage
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Recall

Trained on human labeled datasets

From S1-5;

The triage process is implemented
in the pipeline From Sector 6

onwards.

Yu et al (2019)
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A magnitude limited catalog from Sector 1 - 9 Main Sequence stars

What is the difference compare to the TOI list?

* Uniformly produced from the FFl;
* Removed candidates with defect;

* Vetted complete till Tmag 11;
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Abs G mag

582533 unique stars, 600 PC
172586 main sequence.
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Abs G mag

582533 unique stars, 600 PC
172586 main sequence. [404 PC]
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R, [Re]
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Completeness of the pipeline - BLS

Single Sector (sector 3, Camera 1, effective baseline 17.6 day [out of 27 day])

Worst case scenario

SN>9 BLS 2R, 4R, 10 R,
completeness [%]

3 day 69 [13] 75 [2] 86[1]
6 day 71[13] 79 [3] 89([1]
12 day 73 [15] 80([4] 92[1]




Completeness of the pipeline - Triage

Single Sector (sector 3, Camera 1, effective baseline 17.6 day [out of 27 day])

Worst case scenario

Triage 2R 4 R 10 R
completeness [%]

3 day 88 [18] 98 [4] 99(3]
6 day 80 [20] 85 [4] 98(3]
12 day 73 [22] 85[5] 94[3]




Completeness of the pipeline - Human Vetter

?

Human Vetter -> Machine Learning
with secondary eclipse/ centroid information
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NASA TESS's View
of the Southern
Hemisphere

By Ethan Kruse Sector 1
@ethan_kruse Jul 2018-Aug 2018
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Fractions of bad precision
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