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Abstract

We present 2241 exoplanet candidates idedtiwith data from the Transiting Exoplanet Survey SatéliESS

during its 2 yr Prime Mission. We list these candidates in the TESS Objects of IfleéddsCatalog, which

includes both new planet candidates found by TESS and previously known planets recovered by TESS
observations. We describe the process used to identify TOIs, investigate the characteristics of the new planet
candidates, and discuss some notable TESS planet discoveries. The TOI catalog includes an unprecedented number
of small planet candidates around nearby bright stars, which are well suited for detailed follow-up observations.
The TESS data products for the Prime Misggectors 426), including the TOI catalog, light curves, full-frame

images, and target pixeles, are publicly available at the Mikulski Archive for Space Telescopes.

Uni ed Astronomy Thesaurus concefiigpplanet catalog&88); Exoplanetg498); Exoplanet astronom{A86)
Supporting materialmachine-readable table

1. Introduction atmospheric characterization. Some TESS targets are already

being characterized by the Hubble Space Teles¢b),

with 12 HST programs awarded observing time for this
urpose to date, e.g. TOI-1231(Kreidberg et al2020, AU

ic b (Newton et al.2019a Cauley et al.2020, and many
others. By reaching down to small planets transiting bright stars
that are suitable for follow-up measurements, TESS is bridging
one of the gaps in exoplanet science. The wide red bandpass of
the TESS camera00-1000 nm) makes TESS capable of
detecting Earth- and super-Earth-sized exoplanets/5R )
transiting M dwarf stars, which are sigoantly smaller and
cooler than our Sun. The M dwarfs make up the majority
(around 75%o0f stars in our solar neighborhdddDole 1964
Henry et al2018. For FGK stars, TESS camd planets down
0 aboutR,= 0.8R , depending on the planet period and star

rightness.

During the Prime Mission, two basic types of data were
collected: (1) small summed image subarrayspostage
stamps) centered on 20,000 preselected targets every 2
minutes and?2) summed full-frame imagg§Flg, measuring
24° x 24°, collected from each of the four TESS cameras every
30 minutes. During a typical observing sector, which a6
days, 19,000 sets of postage stamps arftR00 sets of four

Fls are collected. These data are processed into calibrated

ht curves by two data processing pipelines described in

ection4: the Science Processing Operations Cef8800

The Transiting Exoplanet Survey SatellfEESS; Ricker
et al. 2015 is an MIT-led NASA Astrophysics Explorer
Mission designed to detect transiting exoplanets around th
nearest, brightest stars. During its 2 yr Prime Mis3{oFESS
observed 70% of the celestial sphere in 26 observing
“sectors, resulting in observing times ranging fronl month
near the ecliptic to 1 yr near the ecliptic poles.

The primary goal of the TESS mission is to identify
hundreds of small planettR,;< 4 R ) and determine the
planetary mass for 50 of them with follow-up spectroscopy.
Simulations of the Prime Missioi{Barclay et al.2018
Barclay 202Q sHuang et al.2018a Sullivan et al.2015
predict how many planets TESS will detect for a range of
periods up to 100 days. These simulations predict that TES
will nd thousands of planets with periods less than 50 days.

TESS builds on NASAs Kepler(Borucki et al.2010 and
repurposed K2 missionglowell et al.2014). Kepler and K2
discovered nearly 3000 cormed exoplanets, with thousands
more awaiting conrmation or validatior?® While the original
Kepler mission stared deeply into a singidd of 116 degto
produce a statistical sample of exoplarneits the observation
“cone; TESS is conducting a survey of nearby bright stars.
These targets are the most accessible to both ground- an
space-based follow-up, necessary for measuring planet ma

and densityi.e., Huang et ak018k Dragomir et al2019, as

well as characterizing atmospheres. Select TESS-discovere?ipe"ne for the postage stamps and the Quick Look Pipeline
planets will likely be good targets for observing with the QLP) for the FFls. These pipelines identify potential transiting

upcoming James Webb Space Telesco@VST) for planets by searching for periodiax decreases, known as
threshold-crossing ever(fBCES, in both the shortf2 minutg

and long-(30 minutg cadence data.

53 juan Carlos Torres Fellow. The TESS Science Ofe (TSO) examines TCEs using the

54 NASA Sagan Fellow. TESS light curve and other information to identify planet

o Kavii Fellow. candidates that would berteéfrom follow-up observation. The
Pappalardo Fellow. light curves are rst run through software that eliminates

57 NSF Graduate Research Fellow.
5851 Pegasi b Fellow.
59 TESS launched on 2018 April 18, and the TESS Prime Mission ran from

obvious nonplanetary signals; the remaining light curves are
manually vetted to identify a set of TESS Objects of Interest

2018 July 25 to 2020 July 4. (TOls). The TCEs that fall under other categor{gsch as
50 NASA Exoplanet Archive, accessed 2020 August 14.
61 Kepler targets were typically 760100 pc distan{Berger et al2018. 62 http7/ www.recons.orgicensus.posted.htm
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stellar eclipsing binariegEBS), variable stars, instrument hemisphere during therst year and 13 sectors in the northern
systematics, and nonplanet transipare not included in the  ecliptic hemisphere during the second year. The observing
TOI catalog but are included in the comprehensive TCE period is longest for targets near the ecliptic poles, which were
Catalog, to be archived at the Mikulski Archive for Space each observed for all 13 sectors.
TelescopegMAST). Follow-up observations, both imaging TESS collects an FFI from each camera every 30 minutes
and radial velocityRV), are then used to corm the planet  over the course of each observation sector. In addition, a set of
identi cation and measure planetary parameters. stars is observed every 2 minutes in smélperstage stamgs.
Over the course of the Prime $dion, the SPOC pipeline has A postage stamp typically measuresx111 pixels but is
produced ux time seriegi.e., light curvesfor >200,000 stellar  expanded for brighter stars. These 2 minute cadétarget
objects at a 2 minute cadence. The QLP has produced light curvestar$ are chosen from the TESS Input Cata{®¢C; Stassun
for 16 million stars brighter #n TESS-band magnitude, et al. 2018 2019 based on the candidate target &S Ls)
Tmag= 13.5, observed in the FFIs at a 30 minute cadence.contributed by mission stakeholdgkéanderspek et aR018.
Additionally, the community mduces millions of time series In order of priority, the categories are 1920 engineering stars
(Lund et al.2015 2017 Bouma et al2019 Feinstein et aR019 (photometer performance assessment,)PBIAbright (I < 6)

Nardiello et al.2019 Oelkers & Stassu019 Caldwell et al. stars, additional potential exoplanet host stars, asteroseismic
202Q Montalto et al2020 from the FFIs that are not evaluated in targets, Guest Investigator targets, and Diresiscretionary
this work. targets* In total, up to 20,000 stars from these categories are

In the Prime Mission, the TSO examined 55,281 TCEs from observed at a 2 minute cadence in each séttor.
27,822 2 minute targets, resulting in 17,296 candidates for
manual vetting. The TSO examinedl05,400 TCEs from . .
82,490 unique FFI targets, resulting in 14,629 candidates for 3. Data Collection and Processing
manual vetting. Taking into account the overlap in the data TESS is in a unique 13.7 day, highly inclined, highly
sets, the total number of TCEs subject to manual vetting waselliptical orbit in resonance with the Moon; an observation
32,814 TCEs on 16,489 unique targets. In total, data collectedsector consist of two TESS orbits around the Earth. Science
during the Prime Mission yielded 2241 TOls; of the 1676 TOIs data, in the form of 30 minute FFls and 2 minute postage
not later ruled out as false positives, 1575 TOls had periods lesstamps, are collected continuously during each orbit. At orbit
than 50 days, and 654 TOlIs had ragii< 4R . perigee, the data are downlinked from the spacecraft to the

In this work, we rst give an overview of TESS observing Deep Space NetworkDSN) and forwarded to the Payload
strategy(Section2). Then, we discuss TESSdata collection  Operations Cente(POQ at MIT for decompression and
and processin@Section3). Additional details about the TESS reformatting.
instrument, observing strategy, and data processing are The POC processing reformats the uncompressed data for
described in greater detail in the TESS Instrument Handbookuse by two independent data processing pipelines: the SPOC
(Vanderspek et aR018, data release noté3and associated  pipeline and the QLP. These pipelines each calibrate the pixel
references. We also provide a brief description of light-curve data and use them to produce light curves. In Seetjome
generatior(Sectiond) and the TCE search procd&ection5). provide a brief overview of the pipelines.

The initial stages of the TOI triage and vetting process are In a typical sector, TESS downlinks roughly 40 Gbyte of
discussed in Sections and 7. The process by which TOIs compressed target data and 54 Gbyte of compressed FFI data
are delivered to the community is described in Sediofhe through the DSN. The postage stamp data products per sector
TOI catalog is described in Secti@ Lastly, we turn to a  typically expand to 380 Gbyte of target pixdes, 290 Gbyte
discussion of the TESS mission planet candidates found toof collateral pixel§used for calibration and 18 Gbyte of light-
date, highlighting systems of particular scieatiinterest  curve les and various other data products. The FFI data per
(Section10). sector typically expand to 370 Gbyte of raw FFls and
710 Gbyte of SPOC-calibrated data. MAST archives the FFI
; and target pixel data, as well as the ancillary data products
2. Observing Strategy SPOC creates. The full collection of FFls used to search for
TESS is equipped with four wideeld cameras, each witha TOls from the Prime Mission is available at MAST via
eld of view (FOV) of 24°x 24° and a pixel angular size of  doi:10.17909t9-17nt-6¢7¥or sectors 413 and doil0.17909
21 square. The four FOVs are arranged to cover‘ax246° t9-t6cs-8p8for sectors 1426. The full collection of 2 minute
region of the sky, the long axis of which is oriented parallel to a cadence data used to search for TOIs from the Prime Mission is
line of ecliptic longitude. TESS observes each»246° eld available at MAST via dal0.17909t9-rm11-zz0For sectors
over the course of two orbifabout 27.4 daysEach 27 day 1-13 and doil0.17909t9-p87b-kk02for sectors 1426.
observation period is called a sector.

The instrument FOV is generally centered on an ecliptic . .

latitude of$54° (year ) or +54° (year 2, with six sectors in 4. Light-curve Generation

year 2 centered at85° (see Figurel). The ecliptic longitude The SPOC pipeline converts the postage stamp data into 2
of the FOV is adjusted by 27° from one sector to the next, mijnute cadence light curves, while the QLP produces light
which results in 27 days of observation over a large range of
ecliptic longitude and an overlap region within®1@f the 54 Full details of how the targets are selected can be found in the instrument
ecliptic poles that is observed for an entire year. handbook{Section 9.4 in Vanderspek et 8018.

Figurel shows the 2 yr sky coverage map for TESS. TESS ®° Initially, the target list for 2 minute cadence data was limited to the

Prime Mission covered 13 sectors in the southern ec“pticrequirement—speoéd 16,000 target stars. However, after that three sectors,
the Science Operations Center team expanded the target list to 20,000 targets
= beginning with sector 4, based on tests of the spacecraft compression and
https!/ archive.stsci.edues$ tess_drn.html pipeline throughput.
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Figure 1. TESS 2 yr target observation map. Each point in this map represents a target observed at a 2 minute cadence. The color of the dot represents the numbe
times it was observed. The U-shaped red curve shows the galactic plane, with the position of the galactic center shown by the red star. Overith@ gourse of
primary mission, TESS observed 26 sectors for approximately 27 days each, cové¥gof the sky. Each sector is a°24 96° FOV. The TESS continuous

viewing zone% ( 351 days of observatipmat each ecliptic pole are clearly visible, as are the regions of the sky observed during more than one sector. In year 2,
during sectors HL6 and 2426, the camera boresight was shifted from the nom#r&° orientation northward to & 85° ecliptic latitude due to excessive
contamination by scattered light from Earth in cameras 1 and 2 in those sectors. These gapdledllibgart during the rst Extended Mission.

curves at a 30 minute cadence from the FFls. Both pipelines ar@onlinearity, gain, andat eld are preight, on-the-ground

described in the following sections. measurements. Uncertainties are propagated through each
Additional details can be found in Jenkif#020, Twicken numerical operation and provided with the calibrated pixel

et al.(2016, and J. M. Jenkins et g2021, in preparatigrfor values.

the SPOC pipeline and Huang et 0203 20200 for

the QLP. 4.1.2. Photometry
. . The pipeline module, Compute Optimal Apertu(€OA),
4.1. SPOC Light-curve Generation identi es the optimal aperture for each 2 minute target

The SPOC pipelindJenkins202Q Twicken et al.201§ (Bryson 2008 Bryson et al.201Q 2020. The module uses
J. M. Jenkins et al. 2021, in preparajipnocesses the 2 minute the TIC; models for the instrument, such as the pixel response
postage stamp data on a per-sector basis. The pipelinéunction (PRF; and observations to generate synthetic star
calibrates the pixel data, extracts photometry and centroidsscenes for each sector. The star scenes predict the average
for each target star, and idergs and removes instrumental from each star in each pixel of the target’st@ostage stamp.
signatures. The SPOC pipeline then searches each light curveor sectors 413, the pipeline used stellar parameters from
for TCEs, ts each TCE with a limb-darkened transit light- TICv7 (Stassun et al201§. For sectors 14 onward, the
curve model, and performs diagnostic tests to assess th@ipeline used parameters from TIQ&assun et a019. The
planetary nature of each TGBenkins et al2016. The SPOC module analyzes the stellar scene to identify the aperture that

pipeline also calibrates the FFIs at the pixel level. maximizes the signal-to-noise ra{ N) of the ux measure-
ment. Additionally, the module estimates the contamination

due to nearby stars in the apertures and the fraction ofuthe

4.1.1. Calibration from the target star contained in the optimal aperture.

The SPOC pipeline calibration mody[@AL) operates rst The aperture size is magnitude-dependent. For bright
on both the postage stamp and FFI data tg transform the digitasaturated targets, the photometric apertures can be quite large
counts from the CCDs intoux units (€ s°%; Clarke et al. (2500 pixel$. For stars that are not saturated, typical numbers
2020. of optimal aperture pixels in year 1 range from 20 pixels at

The sequence of operations is as follows. The mo@)le  Tnag 7, to 11 pixels affng 10, to 6 pixels afly,g 13.
subtracts 2D xed-pattern noise(2D black modét (2) The photometric apertures for target stars Withy< 11 were
estimates and removes the CCD bias volt@yeblack leve) somewhat larger in year 2 to reduce light-curve variations due
in each readout row(3) corrects for nonlinearity and gai) to pointing jitter. The crowding in each photometric aperture is

measures and removes vertical smeerdue to the shutterless estimated from the TIC magnitudes afpgroper motior
operation of the CCDs, along with the dark current from eachcorrectedl coordinates of nearby stars and a PRF that is
column; and(5) corrects for the at eld. Note that the interpolated at the location of the given target. Flux levels are

4
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adjusted for crowding in the presearch data conditiofimxC) software patch reduced the spacecraft jitter for sector 4 onward
light curves. The CROWDSAP keyword in the FIT$es (Vanderspek et al2018. However, systematic noise from
reports the average fraction of thex in the photometric  spacecraft jitter continues to be a source of systematic error
aperture that is from the target star. As CROWDSAP decreasesemoved by PDC, along with rapidly varying scattered-light
the photometry becomes less reliable, especially for valuedeatures that occur when the Earth or Moon is withihé3he
0.8. The FLFRCSAP keyword reports the average fraction ofboresight of any camera. The updated SPOC codebase, R4.0,
the ux of the target star captured in the photometric aperture.processed year 2 sectors-26 and reprocessed the year 1 data
The photometric analysi®A) module identies background and year 2 sectors 49. The update automaticallyags
pixels, then estimates and subtracts a local background from eacbcattered-light features at the target/s@rlence level, which
target star postage staffipThe module then sums the pixels in improves the spectity of the data gapping and preserves
the optimal aperture to estimake tbrightness of each target star more data.
in each framgTwicken et al.201Q Morris et al.2020. The
module also extracts brightnessigied centroids for each target 4.2. QLP Light-curve Generation

star in each frame. A subset of 120 bright unsaturated statrsds ,
to the local PRF to extract high-precision centroids that are used tg The QLP(Huang et al2020a 2020 generates light curves
rom the FFIs, complementary to the SPOC pipeline, which

calculate the World Coordinate SystemCS) coef cients for alll

targets and the FFls. Uncertainties are propagated through theroduces light curves from the postage stamp data. The QLP
numerical operations and reported with thex and centroid separately performs its own calibration of th.e'ravv' FFls. For
measurements. each sector, the QLP produces about half a million light curves.

The PDC modulg(Stumpe et al2012 Smith et al.2012 In addition, the QLP always uses all sectors of available data to

Stumpe et a014) identi es and corrects for instrumental effects Créate light curvegi.e., the QLP runs over multiple sectors of
that are highly correlated across the stdds on each CCD. The ~ data together

module rst conducts a singular value decomposit{&VvD) o

analysis of the quietest half of the target stars on each CCD to 4.2.1. Calibration

identify the correlated instrumental signatures. The module then o QLP corrects the raw FFls for amgii bias, smear

ts the most signcant eigenvectors to the quiet Stght curves  5seqd by shutterless frame-transfer exposate elds, xed-
and formulates empirical priorgirability density distributions for pattern noise, and nonlinear response. Aneplbias and smear
the t coef cients. These distributions provide constraints in a corrections are calculated from overscan columns and virtual
maximum a posteriofMAP) tfor the ux time series for each s associated with individual FFls. Flatlds, xed-pattern
target star. The module also idees and records outliers, pgise and nonlinearity are corrected using models constructed
corrects for the nite ux fraction of the target starPRF, and  f,om prelaunch measurements and on-orbit commissioning

corrects for the crowding contaration from nearby stars. The 5t Vanderspek et al(2019 described these various
SPOC pipeline propagates uncertainties for the photometry an&]strumental effects. The associated calibration procedures
centroids. The uncertainties for thex time series are dominated 5,4 code are included in thica package and will be

by shot noise from the brightest targetsTaty 2, where the  4ascribed more fully in M. Fausnaugh et @h preparatiop

ratio of the ux uncertainty to the starshot noise is 1.05, 0utto  hg calibrated images are in units of number of electrons.
approximatelyl,,,q= 9, where the ux uncertainty is 25% above
that expected for shot noise from the star. The ratio of the
uncertainties to the shot noise rises to 1.78 ;= 12 and
attains a value of 4 at Tphag= 15. The uncertainties do not The QLP uses a circular aperture photometry method to
account for image motion on tingades of less than 2 minutes or extract light curves for all stars in the TIC with TESS-band
stellar variability. magnitudes brighter than 13.5. The aperture centers are based
The uncertainties in theux-weighted centroidgwhich are on a predetermined astrometric solution derived for each
calculated for all staysvary as a function of magnitude, with observed frame using stars with TESS magnitudes between 8
typical values of k 10°* pixels atTmag= 6, 5% 1 “ pixels at and 10. The light curves are extracted usinge circular
Tmag= 9, and 2. 10°3 pixels atTmag= 12. The uncertainties  apertures with radii of 1.75, 2.5, 3.0, 3.5, and 8.0 pixels. The
for the row centroids of stars brighter thgp.g= 6 grow with aforementioned process and some of the further s
brightness due to saturation and bleed. The uncertainties do ndielow) are implemented using the various tasks of the FITSH
account for short-timescale pointing errors, however, and thepackaggPal2012.
typical short-timescale scatter at the 2 minute levebis 10°° The procedure to produce the targeix time series and
pixels after modeling out the pointing history. background time series are as follows. The photometric
The SPOC pipeline has evolved over the course of year 1 tareference frame is computed using the median of 40 frames
adapt to changes in the instrument and target list. In sectorsvith minimal scattered light. The reference frame provides a
1-3, the spacecraft jitter impacted aperture photometry buthigh-S N image to compute the difference images using a
could be largely corrected using cotrendihgdn on- ight direct subtraction of the photometric reference frame from the
observed frames. Thenal ux time series of the star is
56 This is a new feature of the module for TESS, as the postage stamps argalc.;Uk.it.ed as the sum of th‘? constanx of the sta_r and the
typically 121 or more pixel¢11 by 13, compared to Keples nominal 32 variability of the star over time. The constanix is taken
pixels per postage stamp, which was too small to allow for local background from the theoretical calculation in the TIC and the zero-point
estimation. , N ~ magnitude measured for TESShis method effectively
The pointing errors for TESS are not stationary and exhibit sporadic jeplends the light curve from contamination by an additional
excursions on timescales 2 minutes that change the effective point-spread s ST .
function in each 2 minute interval, making it difilt to fully correct such star inside the aperture. We measure the variability over time
behavior on 2 minute integrations. in the difference images. Theix measured in the aperture in

4.2.2. Photometry
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the difference images is a sum of the stellar and backgroundight curves from PDE using a module called Transiting
variability. To calculate the background variabiliffrom Planet Searci{TPS. Targets with transit-like features that
uniform faint background sourgesve draw annuli around the  exceed the threshold for statistical sigiaince of 7.1 have
target star in the difference images. The annuli are drawn tatwo or more transit signals, and which also pass a number of
have approximately the same area as the aperture. Thether statistical vetodSeader et ak013 2015 Twicken et al.
background variability at a given time point is calculated as 2016 are then processed by the DV module. The module runs
the median of the background pixels in the annulus in thea suite of tests on each transit signature to help inform the
difference image after iterative outlier rejection. We estimateclassi cation of the events. The SPOC pipeline also conducts
the background time series independently as a sum of som@eriodic multisector searches, allowing for the detection of
constant backgroundux and variability over time. The much longer period transiting planet signatures as described in
constant term is calculated by subtracting the stir(from Section5.1.2

the TIQ from the total ux in the aperture. We assume the

background per pixel is locally uniform in the vicinity of the 5.1.1. TPS Algorithm

target star, its aperture, and background annuli; therefore, , . .
the constant background per pixel in the aperture should be 1€ TPS algorithm searches for signatures of transiting
the same as in the annulus. The background variability isP/anets by adaptively characterizing the power spectral density
calculated as the difference between the background in théf the observation noise, then estimating the likelihood of a
reference image annulus and the difference image annulus. transit over a range of trial transit durations and orbital periods

The QLP then selects one of thee light curves extracted &S @ function of time over the observations, quaatias the
from the ve different apertures. Because the GLprimary ;lgfle-event statisti(SES; Jenkin2002 202Q Jenkins et al.
goa|1|I Is to -dzt-ﬁCt trr?nsn{]g plalne(as ﬁpposgd t? preservmg Tl?é TPS folds the SES time series over a range of trial
stellar variability, the selects the optimal aperture _ \ the .
minimizing phoytometri?: scatter in high?pasltere% light g orbital periods to identify the strongest peak in the folded SES
s ) e S s e a1 1 Snts TCE2 L g e e

inear bins between magnitudes of 6 an tBen ; : - . - o
Lo by Sy i s s Ao 0 TS g o7 2 e o 1t consiteny s,
smallest photometric scatter in the magnitude bins. The'€asSt T : . . .
photometric precision roughly follows the prediction from the muIUp;hed by 'Ejh?hcoirellatlon c]?aflerl;t bi.\twetenhthde true stlr?nal "
Sullivan et al.(2015 estimation for the majority of the stars Wavelorm and the trial waverorm best maiched over the gri
and has a lower noiseoor®® (approximately 20 ppjrfor the ~ S€arch parameter spaciration, period, epogh . .
brightest stars when the spacecraft operates nominally. TESS 1he TPS also provides an estimate of the effective noise

light curves usually contain low-frequency variability from ~S€€f by a transit of a given duration, called the combined
stellar activity or instrumental noise, which must beered differential photometric precisiofCDPP; Christiansen et al.

before the small, short-duration signals caused by transiting?012 Jenkins2020. The CDPP can be used to infer a lower
planets can be readily detected. Following Vanderburg & imit for the transit depth detectable at a given duration and
Johnson(2014 and Shallue & Vanderbur(2018, the QLP ~ number of transits.
removes this variability bytting a B-spline to the light curve
and dividing the light curve by the bestspline. Outlier points 5.1.2. Data Validation
caused.by spacecraft momentum dumps or other instrumer)tal The DV module ts a limb-darkened transit model to the
anomalies are masked out prior to detrending. To avoid|ignt curve for each target with a TCE and employs the same
distorting any transits present, the spline is iterativelys whitening Iter as used by TPS to account for nonstationary
outliers are removed, and the spline istrahile interpolating  ¢orrelation structure in the observation ndlsest al. 2019. A
over these outlier¢see Figure 3 in Vanderburg & Johnson ,ymper of diagnostic tests are conducted to inform the vetting
2014 procesqTwicken et al.2018.
The DV module produces a one-page PDF summary report
5. Transit Search for each TCE, a PDF full report, and a PDF mini report for each
To search for transits, both the SPOC pipeline and target. The full report for each target with TCEs includes the
QLP phase-fold processed light curves with a large number€Sults of all of the tests, along with diagnosigures and run-
of trial periods to search for regting transit-like drops in time warnings and errors. The mini report for each target with
brightness. Any drop in brightness that passes a speci .T(f:ES cqmbcljnes the one—pagedsummr?ry ?Iong %’V't? Itlhe most
threshold requirement is called a TCE. Each TCE has'Nformative diagnostic tests and graphics from the full report.
an associated data validatigpV) report that provides a An example one-page summary is shown in Figlrehe DV

detrended and phase-folded light curve in addition to auxiliary M0dule also produces a FITE of the time series it analyzes,
data products. as well as those presented in the diagnostic plots, and an XML

le with numerical model t and diagnostic test results
. (Tenenbaum & Jenkin2018.
5.1. SPOC Transit Search The DV module generates several metrics used in the
For each sector, the SPOC pipeline conducts a search forssessment of the TCEs to help eliminate background EBs and
transiting planet signatures in the systematic error-correctedcattered-light features.

] . 69 - -
58 The on-orbit performance of the TESS photometers is better than the.. PDCSAPFLUX column in the light-curve le.
pre ight calculations from Sullivan et §2015, which have been traced to an 0 The Kepler Science Pipeline transit search required a minimum of three
underestimate in their assumed telescope aperture. transits to declare a TCEenkins2020.
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