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SPIRE Line Fitting using a 
script

Ed Polehampton
On behalf of the SPIRE ICC
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SPIRE Spectral Line Fitting..

• See SPIRE Data Reduction Guide
6.2.6. Spectral Analysis

• Advantage of SPIRE – fitting many lines together

• Considerations in SPIRE line fitting:
– Local Standard of Rest correction is not applied by the pipeline

HIPE product 
metadata name

FITS header 
variable

Example value Definition

velocityDefinition VELDEF 'RADI-LSR' The velocity definition and frame

radialVelocity VFRAME 21.08429538498
Spacecraft velocity in units of [km s-1] 
along the line of sight of the telescope 
wrt the local standard of rest 
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• Unapodized data contains the most spectral information 
– should be fitted with a Sinc function:

f(x:p) = p0 sin([x - p1]/p2) / ([x - p1]/p2)
• Apodized data can be fitted with a Gaussian 

(but can overestimate true flux by up to 5%)

• Conversion from wavenumber to frequency can be 
done inside Hipe

using a rounded value of c does make a difference!

• In general the line width should be fixed (except for 
galaxies with partially resolved lines)

SPIRE Spectral Line Fitting..
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Read in a file containing line frequencies
(line by line – could also have used asciiTableReader task!)

Read in the level-2 point source spectrum

Constants are already defined inside the system
(but require importing an extra package)

Loop over the two central detectors

• Convert wavenumber to frequency
• Convert to LSR using satellite velocity
• Set up the “models” to be fitted (from the line 

catalogue)
• Width is fixed to instrument resolution
• Position & height are free (with catalogue position as 

initial guess)

Calculate the integrated line flux from the fitted 
parameters:
I = ∫ f(x:p) = 10-26 p0 π p2

SpireSpectrumFitterDemo.py

Multiple Line Fitting Script in Hipe
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Result of running the script for NGC7027:

Text file containing line name, rest 
freq, fitted freq & integrated flux

Plot of data, fit & residual with lines 
marked
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Other SPIRE line fitting methods

• Line fitting code being developed in IDL at University of 
Lethbridge (for SPIRE and JCMT FTS2)

• Iterative line fitter in IDL developed at Cardiff University
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