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The JCMT Transient Survey

Mairs et al. 2017 & 2018, Herczeg et al. 2017, ApJ

SCUBA-2
850 μm & 450 μm







First sub-mm/YSO Atels(Johnstone; Mairs)



Our latest discovery

Mairs,Lalchand et.al (2019) ApJ

● T Tauri Binary System in the Orion Molecular 
Cloud.

● A K7+M1.5 with a projected separation of 0.86˝.
● It has been classified as a “Disk” by Megeath et al. 

(2012) based on its mid-infrared colors.
● Strongly suggests that this arguably the most 

powerful radio flare ever seen from a solar-like 
corona, and is also the first stellar flare detected in 
the sub-millimeter.



My Data Analysis 
1. We used ClumpFind Algorithm – Fellwalker.
● Fellwalker algorithm: Considers pixel which are above the background noise and 

 merges the adjacent pixels calling it as a clump. From which a list a clump 
parameters is produced.

2. Detection threshold is 3 σ (above sky noise) and above.

 



Serpens South
Single-Epoch Co-add

RMS = 0.0117 Jy/beam RMS = 0.002 Jy/beam● Matched
● Core
● Unmatched



Serpens South  

• 430 distinct sub-mm sources found in the co-add.
• 3384 distinct sub-mm sources found over ~30 

epochs (100 per epoch).
• ~3000 (90%) of these match with co-add 

sources.
• ~360 (10 %) are ‘close’ to co-add sources.
• 7 are entirely unmatched with co-add sources.



Serpens South – Single Epoch vs Known 
YSOs 

Detection of 
YSOs in wings of 
sub-mm cores?



Oph Core

• 350 distinct sub-mm sources found in the co-add.
• 2389 distinct sub-mm sources found over ~25 

epochs (10 per epoch).
• ~2200 (90%) of these match with co-add 

sources.
• ~200 (8 %) are ‘close’ to co-add sources.
• 7 are entirely unmatched with co-add sources.

• Steve finds all of these as well.



Oph Core– Single Epoch

Interesting! Above our, 
threshold.



Conclusion

● Time Allocation: A total of 200 hrs spread uniformly over 4 years (through January 2020), in-
cluding a 1 yr/50 hr extension. At present the program is 85% complete in time allocation (169.4 
hrs used).

● Success: Our survey has demonstrated the feasibility of a sub-mm transient survey, developed the 
techniques needed to reach the necessary precision of 2%, and have applied these results to 
measure the variability of protostars.

● Survey Extension: Continue monthly monitoring of 8 fields

                                      Higher cadence monitoring (1-2 weeks for 1-2 fields?  Flare monitoring?)

                                      Additional monitoring campaigns

                                          Other nearby low-mass regions

                                          Intermediate/high-mass star forming region

                                    ToO requests of FUors/Exors identified in other surveys

● Pipeline: We discovered a T Tauri flare JW566 in Orion. We could have discovered as soon as it 
occurred. Once detected we can do a follow-up using for example ALMA and other telescope.
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