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List of Data Products and Data Quality Flags

ssctr, sstartsctr, sendsctr := sector, start/end sector
cam, ccd := Camera #,  CCD #
scid := spacecraft configuration
cr := cosmic ray mitigation performed? ‘x’: no,  ’s’: spacecraft, ’a’: SPOC 
pipeline, ‘b’: both 
output := CCD output # ‘A’, ‘B’, ‘C’ or ‘D’
pin := monotonically increasing index for each SPOC pipeline run
pn := planet number for each target star system
tid := TESS input catalog number
type := type of collateral data included: “lvcol”, “tvcol”, “smrow”, or “vrow”. 

See the Science Data Products Description Document
https://heasarc.gsfc.nasa.gov/docs/tess/documentation.html

ABSTRACT
TESS launched 18 April 2018 to conduct a two-year, near all-sky survey for at least 50 small, nearby exoplanets for which masses can be 
ascertained and whose atmospheres can be characterized by ground- and space-based follow-on observations. TESS just completed its 
survey of the southern hemisphere, identifying >900 candidate exoplanets and unveiling a plethora of exciting non-exoplanet 
astrophysics results, such as asteroseismic oscillations, asteroids, and supernovae. The TESS Science Processing Operations Center (SPOC) 
processes the data downlinked every two weeks to generate a range of data products hosted at the Mikulski Archive for Space 
Telescopes (MAST). For each sector (~1 month) of observations, the SPOC calibrates the image data for both 30-min Full Frame Images 
(FFIs) and up to 20,000 pre-selected 2-min target star postage stamps. Data products for the 2-min targets include simple aperture 
photometry and systematic error-corrected flux time series. The SPOC also conducts searches for transiting exoplanets in the 2-min data 
for each sector and generates Data Validation time series and associated reports for each transit-like feature identified in the search. 
Multi-sector searches for exoplanets are conducted periodically to discover longer period planets, including those in the James Webb 
Continuous Viewing Zone (CVZ), which are observed for up to one year. Data products also include co-trending basis vectors (CBVs) and 
calibration files, such as the Pixel Response Functions across the field of view of each of TESS’s four cameras. To maximize the usability, 
the TESS science data products are modeled after those for Kepler, including Target Pixel Files and Light Curve files.

The TESS Mission is funded by NASA’s Science Mission Directorate as an Astrophysics Explorer Mission.
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Science pipeline and data products are modeled after the 
Kepler Mission science pipeline and products

Light Curves

• SAP_FLUX: Simple Aperture Photometry, 
background subtracted

• PDC_FLUX: Pre-search Data Conditioning: removal 
of instrumental systematics
• Goodness metrics
• CDPP
• other quality metrics

• PSF_CENTR#: PSF-fitted centroids (only for PPA 
targets)
• Better, but not for every target

• MOM_CENTR#: Flux-weighted (moment-derived) 
centroid motion
• Available for (almost) every target

Coming soon for FFIs!

A Quiet Star

A Variable Star

Data Validation Products: DV Mini Reports

Pointing Quality, Background, Scattered Light

Cadences affected by fireflies/fireworks noted.
Cadences excluded due to scattered light also noted:

Data Release Notes 

Quality of Flux Time Series

Cotrending Basis Vectors (CBVs)

• CBVs represent the systematic trends present in 
the data per CCD. They are singular vectors from 
an SVD analysis.

• Several types of CBVs available:
• Single-Scale
• Multi-Scale
• Spike

• Every effort made so that the CBVs only contain 
systematic signals (“Entropy Cleaning”) and 
Bayesian 

• Priors used to regularize the fits in PDC

• But overfitting can still occur.

• You can perform your own fit to CBVs if PDC did 
not perform well on your target.

Coming soon for FFIs!

Extreme Solar Systems IV – Reykjavik Iceland | August 19-23 2019

Data Quality Flags are bit-encoded – each bit represents a separate 
event/issue

Data Quality Flags

Check out the TESS documentation at MAST:

DV Full Reports Data Validation Products: DV Reports

DV Summary

Target Pixel Files
• Contains calibrated, background-subtracted 

pixel data time series for each 2-minute target
• One file per sector, per target
• Number of pixels collected per target (typically 

11x11) and the aperture HDU is always a 
bounding box around the collected pixels

Summary Reports Sectors 12 - 12 Target 307210830 / Planet Candidate 3
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MES: 11.0   Transits: 9
SNR: 12.2    Depth: 790.7 [75.4] ppm
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 S12  (1) 307210830, 9.393

DV Fit Results:
Period = 2.25314 [0.00026] d
Epoch = 1625.2777 [0.0019] BTJD
Rp/R* = 0.0275 [0.0152]
a/R* = 13.37 [39.55]
b = 0.70 [2.20]
Seff = 24.44 [2.96]
Teq = 567 [17] K
Rp = 0.94 [0.52] Re
a = 0.0228 [0.0011] AU
Rho = 6.330 [56.156]

Ag = 43.52 [52.11]  [0.82 sigma]
Tp = 2252 [673] K  [2.50 sigma]

DV Diagnostic Results:
ShortPeriod-sig: N/A
LongPeriod-sig: 100.0% [22.16 sigma]
ModelChiSquare2-sig: 79.4%
ModelChiSquareGof-sig: 100.0%
Bootstrap-pfa: 6.95e-40
GhostDiagnostic-chr: 1.592
OotOffset-rm: 2.471 arcsec [0.97 sigma]
TicOffset-rm: 0.889 arcsec [0.34 sigma]
OotOffset-tot: 1
TicOffset-tot: 1
DiffImageQuality-fgm: 1.00 [1/1]
DiffImageOverlap-fno: 1.00 [1/1]

TIC: 307210830     Candidate: 3 of 3     Period: 2.253 d
TOI: 175.03     Corr: 0.970

Software Revision: spoc-3.3.73-20190626    --    Date Generated: 01-Jul-2019 22:06:23 Z
This Data Validation Report Summary was produced in the TESS Science Processing Operations Center Pipeline at NASA Ames Research Center
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Di↵erence Images Sectors 12 - 12 Target 307210830 / Planet Candidate 03 / Sector 12
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Flux Time Series Sectors 12 - 12 Target 307210830 / Phased Flux Time Series / Planet 3
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Flux Time Series Sectors 12 - 12 Target 307210830 / Flux Time Series / Sector 12
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Stellar Distances from Target Sectors 12 - 12 Target 307210830 / Phased Flux Time Series / Planet 3

Stellar Distance Table
TIC TESS Distance

Index ID Mag (arcsec)

1 0000000307210830 9.39 0.00

2 0000000307210836 17.61 36.68

3 0000000307210845 16.04 47.67

4 0000000307210847 17.37 47.91

5 0000000307210844 16.93 51.50

6 0000000307210835 17.59 52.85

7 0000000307210846 16.65 54.78

8 0000000307210842 16.73 55.33

9 0000000307210828 15.09 57.58

10 0000000307210831 17.41 71.45

11 0000000307210850 16.88 73.34

12 0000000307210827 17.52 76.99

13 0000000307210839 17.45 80.55

14 0000000307210826 17.46 83.92

15 0000000307210821 18.66 85.79

16 0000000307210817 13.45 86.88

17 0000000307210848 15.91 91.26

18 0000000307210841 17.37 91.93

19 0000000307210858 14.12 97.58

20 0000000307210862 17.30 97.59

21 0000000307210852 17.43 102.71

22 0000000307217499 14.42 106.12

23 0000000307210825 17.85 108.47

24 0000000307210810 17.72 109.59

25 0000000307210806 16.78 110.88

26 0000000307210805 17.42 111.41

27 0000000307210855 17.00 111.88

28 0000000307210861 18.14 122.21

29 0000000307217504 10.73 124.29

30 0000000307210796 14.83 124.39

31 0000000307210798 16.90 124.40

32 0000000307210823 17.49 128.55

33 0000000307210849 14.94 132.14

34 0000000307210859 17.07 138.77

35 0000000307217485 15.61 142.49

36 0000000307210807 16.89 142.68

37 0000000307210851 16.56 142.98

38 0000000307210803 15.75 147.70

39 0000000307210802 17.81 148.61

40 0000000307210856 17.81 150.59

Distances are corrected for proper motion. This table may not contain all of the objects shown.
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Di↵erence Image Centroid O↵sets Sectors 12 - 12 Target 307210830 / Planet Candidate 03
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MES: 207.7   Transits: 4
SNR: 200.0   Depth: 23655.6 [135.3] ppm
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DV Fit Results:
Period = 4.81704 [0.00010] d
Epoch = 1626.0349 [0.0003] BTJD
Rp/R* = 0.1561 [0.0006]
a/R* = 9.71 [0.08]
b = 0.80 [0.00]
Seff = 798.50 [451.32]
Teq = 1356 [192] K
Rp = 23.94 [3.61] Re
a = 0.0606 [0.0175] AU
Rho = 0.529 [0.012]

Ag = 4.11 [2.29]  [1.36 sigma]
Tp = 2984 [109] K  [7.38 sigma]

DV Diagnostic Results:
ShortPeriod-sig: N/A
LongPeriod-sig: 0.4% [0.00 sigma]
ModelChiSquare2-sig: 93.3%
ModelChiSquareGof-sig: 100.0%
Bootstrap-pfa: 0.00e+00
GhostDiagnostic-chr: 4.872
OotOffset-rm: 0.204 arcsec [0.08 sigma]
TicOffset-rm: 1.093 arcsec [0.44 sigma]
OotOffset-tot: 1
TicOffset-tot: 1
DiffImageQuality-fgm: 1.00 [1/1]
DiffImageOverlap-fno: 1.00 [1/1]

TIC: 300871545     Candidate: 1 of 2     Period: 4.817 d
TOI: 184.01     Corr: 0.981

Software Revision: spoc-3.3.73-20190626    --    Date Generated: 01-Jul-2019 21:55:45 Z
This Data Validation Report Summary was produced in the TESS Science Processing Operations Center Pipeline at NASA Ames Research Center
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Comprehensive detailed 
report for all detections on a 
target star

Snapshot of most important metrics & 
diagnostics for each transit-like feature

One-Page Snapshot
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Phase-Folded Flux Time Series + FittedTransit Model

https://heasarc.gsfc.nasa.gov/docs/tess/documentation.html

