
WORKED EXAMPLES
JCMT DR1: HETERODYNE DR



 JCMT DR1 - TIARA RADIO ASTRONOMY SUMMER SCHOOL

THE DATA - INSPECTING THE RAW DATA

AIM (1/2) - By the end of this session you should know: 

▸ How are the raw data arranged?  

▸ What were the typical system and receiver temperatures 
observed? 

▸ What object/frequency did you look at? 

▸ What was the 225GHz opacity of the observation? 

▸ What was the elevation when the observation was taken?

www.eaobservatory.org/jcmt/science/reductionanalysis-tutorials/heterodyne-dr-tutorial-1/

https://proposals.eaobservatory.org/jcmt/calculator/heterodyne/time  - estimate of the expected rms 
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▸ How are the raw data arranged? - ndftrace
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▸ How are the raw data arranged? - GAIA
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▸ What were the typical system and receiver temperatures 
observed? - hdstrace

hdstrace with: raw-file.MORE.ACSIS.TSYS

hdstrace with: raw-file.MORE.ACSIS.TRX
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▸ What object/frequency did you look at? - fitslist

▸ What was the 225GHz opacity & elevation of the 
observation? - fitslist 



 JCMT DR1 - TIARA RADIO ASTRONOMY SUMMER SCHOOL



 JCMT DR1 - TIARA RADIO ASTRONOMY SUMMER SCHOOL

AIM (2/2) - By the end of the session you should: 

▸ Run the raw data through the ORAC-DR pipeline 

▸ Obtained a reduced cube of your chosen object 

▸ Opened up your cube in >> gaia 

▸ Examined a spectrum in >> splat 

▸ Calculated the rms in your spectrum, for a given resolution 

▸ If you have a single line: Estimate the peak temperature, if you have a 
basket weave produce an integrated intensity map.

THE DATA - GENERIC REDUCTION
www.eaobservatory.org/jcmt/science/reductionanalysis-tutorials/heterodyne-dr-tutorial-1/
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▸ Run the raw data through the ORAC-DR pipeline - default

▸ remember that after oracdr -files you should specify a file 
that contains the raw file you wish to reduce with the 
absolute file path. i.e. 

>> /Users/hparsons/Documents/EAO/workshops/RadioSchool2016/data/a20070705_00039_01_0001.sdf > g34-bw-
subscan39.list



 JCMT DR1 - TIARA RADIO ASTRONOMY SUMMER SCHOOL

▸ Run the raw data through the ORAC-DR pipeline - default
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▸ Run the raw data through the ORAC-DR pipeline - -log sf
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▸ Opened up your reduced data cube in - GAIA
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▸ Examined a reduced spectrum in - splat

either open 
representative in splat or 
pick any spectrum in an 
open GAIA window and 
use the “send to splat” 
button in the GAIA gui.
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▸ Calculated the rms in your spectrum, for a given resolution
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▸ Calculated the rms in your spectrum, for a given resolution
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▸ Calculated the rms in your spectrum, for a given resolution

above is higher than previous estimate but the above is based on all the data…

so we could try…
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▸ Calculated the rms in your spectrum, for a given resolution
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▸ If you have a single line: Estimate the peak temperature
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▸ If you have a single line: Estimate the peak temperature
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▸ if you have a basket weave produce an integrated 
intensity map



 JCMT DR1 - TIARA RADIO ASTRONOMY SUMMER SCHOOL

▸ if you have a basket weave produce an integrated 
intensity map
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▸ if you have a basket weave produce an integrated 
intensity map
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Heterodyne Cookbook:  

http://starlink.eao.hawaii.edu/devdocs/sc20.htx/sc20.html

www.eaobservatory.org/jcmt/science/reductionanalysis-tutorials/heterodyne-dr-tutorial-1/

If you want to look for your own data:  

http://www.cadc-ccda.hia-iha.nrc-cnrc.gc.ca/en/jcmt/ 

If you need to catch up please let me know, if you are ahead feel 
free to look at the heterodyne cookbook, find your own favorite 

object in the JCMT archive: 

http://starlink.eao.hawaii.edu/devdocs/sc20.htx/sc20.html
http://www.cadc-ccda.hia-iha.nrc-cnrc.gc.ca/en/jcmt/


WORKED EXAMPLES
JCMT DR2: HETERODYNE DR
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THE DATA - ADVANCED REDUCTION

AIM (1/2) - By the end of this session you should know: 

▸ How to run with a reduction of your choosing or a different 
reduction to the one specified  

▸ beware unless reduced in new directory files will be overwritten 

▸ Choose a specific recipe, specify the binning/pixels 

▸ Apply an efficiency factor to your data

www.eaobservatory.org/jcmt/science/reductionanalysis-tutorials/heterodyne-dr-tutorial-2/
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▸ How to run with a reduction of your choosing (or a different 
reduction to the one specified)
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▸ How to run with a reduction of your choosing (or a different 
reduction to the one specified)
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▸ How to run with a reduction of your choosing (or a different 
reduction to the one specified)
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▸ How to run with a reduction of your choosing (or a different 
reduction to the one specified)
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▸ How to run with a reduction of your choosing (or a different 
reduction to the one specified)

narrowline/gradientbroadline

It pays to check what reduction is being run and compare!
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▸ Choose a specific recipe, specify the binning
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▸ Apply an efficiency factor to your data
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THE DATA - EXTRACTING SCIENCE

AIM (2/2) - By the end of this session you should know: 

▸ How to produce channel maps (cube) 

▸ How to produce position-velocity diagrams (cubes) 

▸ How to find clumps 

▸ How to produce a grid of spectra 

if time: 

▸ Investigate GAIA’s tools - catalogs, GAIA3D, contouring…

www.eaobservatory.org/jcmt/science/reductionanalysis-tutorials/heterodyne-dr-tutorial-2/
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▸ How to produce channel maps (cube)
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▸ How to produce channel maps (cube)
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▸ How to produce position-velocity diagrams (cubes)
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▸ How to produce position-velocity diagrams (cubes)
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▸ How to produce position-velocity diagrams (cubes)
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▸ How to find clumps

http://www.starlink.ac.uk/docs/sun255.htx/sun255.html
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▸ How to find clumps
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▸ How to find clumps
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▸ How to find clumps
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▸ How to find clumps
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▸ How to find clumps
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▸ How to find clumps
Clumpfind

fellwalker
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▸ How to produce a grid of spectra
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▸ How to produce a grid of spectra
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Heterodyne Cookbook:  

http://starlink.eao.hawaii.edu/devdocs/sc20.htx/sc20.html

www.eaobservatory.org/jcmt/science/reductionanalysis-tutorials/heterodyne-dr-tutorial-1/

If you want to look for your own data:  

http://www.cadc-ccda.hia-iha.nrc-cnrc.gc.ca/en/jcmt/ 

If you need to catch up please let me know, if you are ahead feel 
free to look at the heterodyne cookbook, find your own favorite 

object in the JCMT archive: 

http://starlink.eao.hawaii.edu/devdocs/sc20.htx/sc20.html
http://www.cadc-ccda.hia-iha.nrc-cnrc.gc.ca/en/jcmt/
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▸ GAIA: Contouring
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▸ GAIA: Plot known objects
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▸ GAIA: Plot known objects
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▸ Use GAIA 3D
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▸ Use GAIA 3D
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▸ Use GAIA 3D
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▸ Use GAIA 3D
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▸ Use GAIA 3D


