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SPIRE FTS Standard Pipeline Delivery

• Observing Modes for the SPIRE FTS
• Observing Modes
• Observing Mode Structure

• SPIRE FTS Pipeline
• Overview
• Data Products
• Processing Steps

• Modify Timelines
• Create Interferograms
• Modify Interferograms
• Create Spectra
• Modify Spectra
• Spectral Cube Creation
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Reminder of Observing Modes
Pointing •Single

•Raster
Move telescope Goal ...

Spatial 
Resolution

•Sparse
•Intermediate
•Full

Move BSM 
(1, 4 or 16 
positions)

Goal ...

Spectral 
Resolution

•Low
•Medium
•High

Scan the 
mechanism 
different 
distances

Goal ...

Mechanism Scan Repetitions =
number of scan pairs 

(forward+reverse)
Minimum of 2 pairs
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SPIRE FTS Observations
• Observations are divided into Building Blocks:

Init Move
BSM Calib.FTS 

scans EndCalib.FTS 
scansCalib.

Initialisation of 
instrument

Calibrator flashes to 
track detector 
responsivity

Reconfigure 
instrument, SMEC 
back to HOME etc.

Mechanism scanned

Fo
rw

ar
d R

everse

SM
EC

 P
os

iti
on

Time
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Engineering Conversion & 
Bolometer Processing

Modify 
Timelines

Create Interferograms

Modify Interferograms

Transform Interferograms

Modify Spectra

Create Spectral Cube

Repeat the steps in 
this section for each 
FTS Scan Building 

Block

Apply these steps to 
All Building Blocks

Merge the results 
from the FTS Scan 

Building Blocks

V(t)

V(t)

V(x)

x(t) n(t) P(t)

V(x)

V(σ)

I(σ)

FTS Pipeline – Steps
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Engineering Conversion & 
Bolometer Processing

Modify 
Timelines

Create Interferograms

Modify Interferograms

Transform Interferograms

Modify Spectra

Create Spectral Cube

FTS Pipeline – Outputs

Level 0.5 Products

Level 1 Interferogram 
Products

Level 1 Spectral 
Products

Level 2 Product
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1st Level Deglitching

Remove Electrical Crosstalk

Non-linearity Correction

Time-domain Phase Correction

Bath Temperature Correction

The steps in this 
section of the 
pipeline are best 
applied to the 
measured detector 
signals in the time 
domain

V(t)

V(t)

V(t)

V(t)

Modify Timelines

V(t)

V(t)

Level 0.5 Timelines

Modified Level 0.5 
Timelines

Non-linearity Correction
V(t)
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Create 
Interferograms

Once time domain 
processing is complete, 
the detector signals and 
SMEC positions can be 
merged to create 
interferograms.

V(t)

Create Interferograms
Level 0.5 
Timeline

s
V(t)

Level 1 
Interferograms

V(x)

SMEC 
Positions

x(t')

Pointing
P(t'')
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Telescope/SCAL/Beamsplitter Correction

Baseline Correction

2nd Level Deglitching

Phase Correction

Apodization

The steps in this section 
of the pipeline take 
advantage of the 
positional redundancy of 
the interferograms from 
each mechanism scan.

V(x)

V(x)

V(x)

V(x)

Modify Interferograms

V(x)

V(x)

Level 1 Interferograms

Interferogram Products
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Fourier 
Transform

Apply the Fourier 
Transform to each 
interferogram to create a 
set of spectra for each 
spectrometer detector.

Transform Interferograms

Spectra
V(σ)

Modified 
Interferograms

V(t)
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Flux Conversion

Remove Optical 
Crosstalk

Spectral Averaging

The steps in this section 
of the pipeline are best 
applied in the spectral 
domain.

V(σ)

I(σ)

Modify Spectra

I(σ)

I(σ)

Spectra

Level 1 Spectrum 
Products
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Spatial
Regridding

Merge the Level 1 
spectra from each 
FTS Scan Building 
Block into a single 
spectral cube.

V(t)

Spatial Regridding
Level 1 
Spectra

I(σ)

Level 2 Spectral 
Cube
I(σ)

Level 1 
Spectra

I(σ)

Level 1 
Spectra

I(σ)


