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TRIPS2CAL: Group 5’s Name

• Triple Protostar System Tuning to  
CASA, ALMA & “L1448 IRS 3B” 

• TRIple Protostar System Tuning tO  
CASA, ALMA & “L1448 IRS 3B” 

• TRIPS2CAL
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Where is it?
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The Perseus Cloud → L1448
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L1448 IRS  
→ L1448 IRS 3 
→ L1448 
IRS3B ?
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Research History
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L1448 IRS “3”
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L1448 IRS 3A, 3B & 3C
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L1448 IRS “3B”
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Wait…What’s happening?
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Upgrading Resolution during 10 
years
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VS

Beam Size Kwon et al. 2006 Tobin et al. 2016

λ = 1.3mm 4”.6 X 2”.6 0.27” X 0.16”

CO(J = 2 → 1) 4”.5 X 2”.5 0.36” X 0.25”



Properties of L1448 IRS3B
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• Class 0 Protostar system 
• Inclination of the system: 45.4 

degree 
• Radius of entire system : 400 AU 
• M_disk = 0.30M_solar 
• M_outer disk of IRS3B-c : 0.085 

M_solar 
• Combined Mass of IRS3B-a & b : 1 

M_solar 
• Spiral Arm Structure by 

Gravitational Instability 



Let’s TRIP 2 CAL…
IBRATION!!
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Data for imaging
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Band7_A Band7_B

Resolution 0.08(high) 0.5(low)

FOV 15 arcsec

Data set
C17O CO(3-2) 

C17O

continuum



Imaging process
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Initial cleaning Self-calibration

Apply to full dataset Continuum subtraction & 
Spectral line imaging

Image analysis



Self Calibration
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rms ~0.77409 mJy/beam rms ~0.71851 mJy/beam 

rms ~0.67903 mJy/beam rms ~0.37913 mJy/beam 



Image analysis using spectral line 
data 
 

1. PV diagram and channel maps
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(1) C17O
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Indication for Keplerian motions



(2) CO(3-2)
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Strong red shift, weak blue shift



Image analysis using spectral line 
data 
 

2. Moment maps
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(1) Band7_B Moment 
Maps(C17O)
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Moment 0 Moment 1 Reference

Tobin et al. 2016
Envelope tracer!!



(2) Band7_B Moment Maps(CO 
3-2)
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Moment 0 Moment 1

Tobin et al. 2016

Reference

Outflow tracer!!



CO vs C17O 
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CO C17O



Combined images 
 

1. Continuum images
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Continuum Combined Image
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Band7_A Band7_B
Band7_A + Band7_B



Continuum Combined Image
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Comparison
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TRIPS2CAL Tobin et al. 2016



Combined images 
 

2. Moment maps
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(1) C17O Line Combined Image
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Moment 0 Moment 1 Moment 1

Band7_BBand7_A + Band7_B



Art? Science?  
What is the difference?

 30ALMA Summer School 2018

Moment 1

Band7_A + Band7_B Galaxy by Morrill (Pointillism)



(2) CO (J=3-2) Line Combine 
Image
• Combining CO (J=3-2) line was 

problematic. 
• The field of band7_A was not enough to 

encompass the CO (J=3-2) line.
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Band7_BBand7_A



        ALMA Summer School 
        July 23th – 27th, 2018

Is it a pleasant TRIPS 2 CAL?  
 

Thank You!


