
Abstract
The Transiting Exoplanet Survey Satellite (TESS) science pipeline is being developed by the Science
Processing Operations Center (SPOC) at NASA Ames Research Center based on the highly successful
Kepler Mission science pipeline. Like the Kepler pipeline, the TESS science pipeline will provide cali-
brated pixels, simple and systematic error-corrected aperture photometry, and centroid locations for
all 200,000+ target stars, observed over the 2-year mission, along with associated uncertainties.
The pixel and light curve products are modeled on the Kepler archive products and will be
archived to the Mikulski Archive for Space Telescopes (MAST). In addition to the nominal
science data, the 30-minute Full Frame Images (FFIs) simultaneously collected by
TESS will also be calibrated by the SPOC and archived at MAST.

The TESS pipeline will search through all light curves for evidence of periodic
Transit signals that occur when a planet crosses the disk of its host star. The
Data Validation (DV) pipeline component will generate a suite of diag-
nostic metrics for each transit-like signature discovered, and extract
planetary parameters by fitting a limb-darkened transit model to
each potential planetary signature. The results of the transit
search will be similar in content to the Kepler transit search
products (tabulated numerical results, time series
products, and pdf reports) all of which will be archived
to MAST.

TESS was selected by NASA for launch in
2017 as an Astrophysics Explorer mission.

A one-page summary of transiting planet model fit and diagn-
ostic test results is produced for each planet candidate ident-

ified in a TPS/DV pipeline run. The summaries are deli-
vered to MAST along with the full reports where 
they are accessible by the community at large. 

The summary above was produced for 
Kepler-11b with the final version of the 

SOC codebase, SOC-9.3.

June 19—June 23, 2017

Chris Hulle, Jie Lib, Roberto Carlinoe, A. Dean  Chacond, Christine Chene, Khai Nyuntc

TCE Summary

TESS Scie
nce

 Opera
tio

ns C
en

ter

SPOC

Scie
nce

 Proce
ss

ing 

Opera
tio

ns C
en

ter
 

(NASA Ames
 Res

ea
rch

 

Cen
ter

)

Proce
ss

ed
 

Scie
nce

 Data

DV Products

Compres
sio

n 

Ta
bles

PPA Rep
orts

Man
ife

st

Ack
nowled

gmen
t

POC
Pay

load
 Opera

tio
ns C

en
ter

 

(M
IT)

Scie
nce

 Data

Ta
rget 

Inform
ati

on

S/C Enginee
rin

g 

Data

Foca
l P

lan
e 

Models

Man
ife

st

Ack
nowled

gmen
t

MAST

Miku
lsk

i A
rch

ive
 fo

r S
pac

e 

Te
les

co
pes

(STScI)

Ack
nowled

gmen
t

TSO
TESS Scie

nce
 Office

(M
IT/Harv

ard
)

TESS In
put 

Cata
log

TSO Data
 

Products

Lim
b Dark

en
ing 

Model

Can
didate

 Ta
rget 

List

Ack
nowled

gem
en

t

NAIF

Nav
igati

on an
d Ancil

lar
y 

Inform
ati

on Fac
ilit

y (
JP

L)

NAIF SPICE 

Kern
els

FDF
Flig

ht D
yn

am
ics

 

Fac
ilit

y

(G
SFC)

S/C 

Ephem
eri

des

DSN
Dee

p Spac
e 

Netw
ork

(JP
L)

Ka-B
an

d 

SFDU

TESS

Tra
nsit

ing Exo
plan

et 

Surve
y S

ate
llit

e 

(Spac
e)

Instr
umen

t 

Data

Ka-B
an

d S
FDU S/C Eph

em
.

TSO Data
 Prod

uct
s

NAIF SPICE

Kern
els

S/C Eph
em

eri
de

s

Man
ifes

t/

Ackn
ow

led
gm

en
t

Scie
nce

 Data

Tar
ge

t In
fo

Foca
l P

lan
e M

od
.

NAIF SPICE ke
rne

l

TIC, L
imb-D

ark
.

Mod
els

Scie
nce

 Data
/

DV Prod
uct

s

Com
pre

ssi
on

 Ta
ble

s

PPA Rep
ort

s

Man
ifes

t/

Ackn
ow

led
gm

en
t

Eng
. D

ata

Foca
l P

lan
e M

od
.

Eph
em

eri
de

s

Sci. 
Data

 

Com
p.T

ab
.

TIC/ L
imb.

Dark
.

Ack

Man
ifes

t

Scie
nce

 Data
/

DV Prod
uct

s

Can
d.

Tar
g. 

Lis
ts  

TIC

Lim
b-D

ark
. M

od
els

Ack

Ins
tr. 

Data

Ka-B
an

d S
FDU

Ta
rge

t T
ab

les

Com
p. 

Ta
ble

s

Tar
ge

t/

Com
p. 

Tab
les

OPS1 Cluster (primary)

OPS2 Cluster (snapshot)

Wk=
-1

Wk=
0

Wk=
1

Wk=
2

Wk=
3

Wk=
4

Collect Sector 

X Data

Start Sector X

Orbit 1 

Deliver  

to MAST

& TSO

Start Sector X

Orbit 2

Start Sector (X+1) 

Orbit 1

Wk=
5

Downlink 

Sx/O1

Wk=
7

Wk=
8

Wk=
9

Process 

Sx/O1

Wk=
6

Process  

Sector X,

Multi-Sector

Deliver:

Prelim Results

Review Sector X, 

Multi-Sector

Spacecraft

SPOC-OPSDAWG, 

Visiting Sci/Post-Docs

MAST & TSO

Review

Sx/O1

Deliver Sx

Target Lists,

Pixel Tables

POC

Deliver:

FFI, PPA

Review

Sx/O2

Process 

Sx/O2

Downlink 

Sx/O2

Wk=
10

Wk=
11

Mon
ths

 sin
ce 

D/L:
 1

Mon
ths

 sin
ce 

D/L:
 2

Wk=
12

Export & 

Margin

Review 

FFI, PPA

MAST: Import

TSO: Review

(duration TBD)

Process 

Tables

Wk=
13

Wk=
14

MAST:

Sector X, Multi-Sector 

Released to Public

SPOC

    Science Pipeline & Other Infrastructure

Photometric

Analysis
(PA)

Transiting 

Planet 
Search

(TPS)

Raw Flux

Data
Validation
(DV)

Threshold-crossing 

Events (TCEs)

    Photometer Management

POC

Original
Pixel 

Data

POC

Planet

Candidates
and 

Reports

Photometer Performance Metrics

CDPP

Data 
Receipt
(DR)

Archive 
(AR)

Photometer 

Performance 

Assessment

(PPA)

Pipeline 

Infrastructure
(PI)

Presearch 
Data 

Conditioning

(PDC)

Raw Pixels

Datastore

(ADB/Postgres)

Corrected 
Flux

CAL Metrics

TESS 
Input 

Catalog

Target Lists

Calibration
(CAL)

PA Metrics

Models (MOD)

Synthetic Data

Optimal

Apertures

CentroidsEnd-to-End
Model

(Lilith)

Compression

(COMP)

Compression

Tables

Models

Compute 

Optimal 

Aperture
(COA)

Compression

Tables

Exports

Target Lists

Synthetic Data

Calibrated
Pixels

Models

Compression

Tables

TSO

MAST

Archive
Products

Models

Corrected Flux

Pipeline GUI

0

0

dMillenium Engineering/NASA Ames, eSGT, Inc./NASA Ames, fLogyx LLC/NASA Ames,

Key:

Star
t

Rece
ive

 

Inp
ut 

Deliv
era

ble
s

Upd
ate

 Scie
nce

 

Proc
ess

ing
 

Clus
ter

 

Envi
ron

men
t

Con
figu

re 
& Run

 

Pho
tom

etr
y 

Pipe
line

:

CAL+
PA+P

DC

+P
PA

Con
figu

re 
& Run

 

FFIPipe
line

:

CAL+
PA

Expo
rt D

ata
 fo

r 

MAST:

- T
arg

et 
Pixe

ls

- L
igh

t C
urv

es

- F
FIs  

    

Con
figu

re 
& Run

 

Plan
et 

Sea
rch

 

Pipe
line

:

TPS+D
V

Expo
rt D

ata
 fo

r 

MAST & TSO:

- D
V Resu

lts

- D
V Rep

ort
s

- D
V Tim

e S
eri

es

Push
 re

sul
ts t

o 

DAWG fo
r re

vie
w 

Push
 re

sul
ts t

o 

DAWG fo
r re

vie
w 

Push
 re

sul
ts t

o 

DAWG fo
r re

vie
w 

DAWG 

Revi
ew

 & 

App
rov

e f
or 

Expo
rt

Ship
 Data

 to
 

MAST & TSO via
 

POC

DAWG 

Revi
ew

 & 

App
rov

e f
or 

Expo
rt

Ship
 Data

 to
 

MAST & TSO via
 

POC

Data
 Avai

lab
le t

o 

Scie
nce

 Te
am

 & 

Com
mun

ity

Push
 PPA 

rep
ort

s to
 

POC

Push
 FFIs t

o 

POC

STOP

SPOC In
pu

t

SPOC-O
PS 

Activ
ity

DAWG 

Rece
ipt

TSO/M
AST 

Activ
ity

POC Rece
ipt

TSO/SPOC/

POC Revi
ew

 

& App
rov

e 

for
 Rele

ase

TSO/SPOC/

POC Revi
ew

 

& App
rov

e 

for
 Rele

ase

TSO/SPOC/

POC Revi
ew

 

Jon M. Jenkinsa, Joseph D. Twickenb, Jennifer Campbellc, Peter Tenenbaumb

Mansouri-Samanie, Forrest Girouardf, Douglas A.Caldwellb, Bill Wohlerb, Mark Rosee
Dwight Sanderfera, Misty D. Daviesa, Jeffrey C. Smithb, Rob Morrisb, Masoud

aNASA Ames Research Center, bSETI Institute/NASA Ames, cWyle Labs/NASA Ames,

https://ntrs.nasa.gov/search.jsp?R=20170011050 2019-08-31T01:27:29+00:00Z


