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Project Goals
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● Study of hierarchical relationships in Massive Star Formation 
Regions.

● Characterization of Massive Star Formation Regions.
○ Number and size for the structures
○ Mass Function
○ Column Densities

● Tool for data combination between Single Dish and 
Interferometer



Data Sets
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● ALMA-IMF. First ALMA Large Program for clumps and cores 
study in massive star formation regions (1mm and 3mm)

● MGPS90. Galactic Plane Survey at 3mm. Green Bank 
Telescope (GBT).

● BOLOCAM. Galactic Plane Survey at 1.1mm. Calltech 
Submillimeter Observatory (CSO)



FIRST AND SECOND 
SEMESTER WORK
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Feathering Combination ALMA-IMF + MGPS90
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● Focus on data combination from MGPS90 and ALMA-IMF 
(Feathering Algorhitm)

● First approx to data combination from BOLOCAM and 
ALMA-IMF

● First approx to free-free maps.



Feathering Combination ALMA-IMF + MGPS90
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Match ALMA-IMF & MGPS90

Reprojection, Crop & 
Alignment

check_fields.py <mgps90 folder> <alma-imf folder>

alignment.py <almaimf fits> <mgps90 fits>
(image_registration && reproject)

Scaling Factor for MGPS90
(Calibration differences)

Feather Combination

feather_combine.py <almaimf fits> <mgps90 fits>
(uvcombine)
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Feathering Combination ALMA-IMF + MGPS90
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Feathering Combination ALMA-IMF + MGPS90
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Feathering Combination ALMA-IMF + MGPS90

● Results for W51-E Alignment
○ Xoffset = 162.15px (-6.08 ”)
○ Yoffset = -13.58px (-0.51 ”)
○ Angle = -4.79º
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Feathering Combination ALMA-IMF + MGPS90
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W51-E before scale W51-E after scale (x1.4042)
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Feathering Combination ALMA-IMF + MGPS90
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Feathering Combination ALMA-IMF + MGPS90
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G012.80 W43-MM1



Feathering Combination ALMA-IMF + MGPS90
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W43-MM2 W43-MM3



Feathering Combination ALMA-IMF + MGPS90
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W51-E W51-IRS2



Feathering Combination ALMA-IMF + MGPS90
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Alignment offsets

aux_beam = deconvolve(sing_beam, alma_beam)
conv_img = convolve(alma_img, aux_beam)
offsets = image_reprojection.chi2_shift(conv_img, single_img) 



Feathering Combination ALMA-IMF + MGPS90
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Feathering Combination ALMA-IMF + MGPS90
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Comparison Area



Feathering Combination ALMA-IMF + MGPS90
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Comparison Area



Feathering Combination ALMA-IMF + MGPS90
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Comparison Area



Free-Free maps. CORNISH Extrapolation
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Free-Free maps. CORNISH Extrapolation
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Mapas de libre-libre. Extrapolación de CORNISH
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Mapas de libre-libre. Extrapolación de CORNISH
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Free-Free maps. CORNISH Extrapolation
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Free-Free maps. CORNISH Extrapolation
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● Set the Science Goals for the first paper and start it.

● ALMA-IMF + BOLOCAM combination. Don’t have common angular 

resolution.

● Spectral Index map from (BOLOCAM+ALMA-IMF) / (MGPS90+ALMA-IMF) 

Combination

● Comparison of Flux Recovery from  (BOLOCAM+ALMA-IMF) / 

(MGPS90+ALMA-IMF).
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Next Steps

Instituto de Radioastronomía y Astrofísica



Thanks!!!
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