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Transient events carry information on 

the sudden changes in the objects, 

their characteristic times are short and 

sometimes we can observe the whole 

duration of the event 

Transient events are a kind of phase 

transitions and carry information on both 

prior- and post- evolutionary “phases” of the 

event. This makes studies of the transient 

events very informative 
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Monitoring is the only way to register and study 

transient events

Monitoring requires considerable observing time, 

especially for the studies of rare and long-duration 

events 

Observing time of the mm and submm facilities is 

quite expensive at present. So, the era of extensive 

mm/submm monitoring should come in future 

Anyhow, some research is ongoing now and brings 

good fruits 
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Types of monitoring 

Selected areas (maps): list of selected areas 

monitored with some chosen cadence

Selected targets: list of individual sources 

monitored with some chosen cadence (maser 

monitoring at Ibaraki U., PRAO ASC, etc.)

spectral, photometric

All-sky: using surveys WISE, GAIA,(AKARI?), etc.

Triggered monitoring
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All-sky: using surveys WISE, GAIA,(AKARI?), etc.

example



6

Selected areas (maps): list of selected areas 

monitored with some chosen cadence

The JCMT Transient Survey

- Lee Y.-H. et al. 2020, ApJ, 903, 5 Young Faithful: The Eruptions of EC 53 as It Cycles through 

Filling and Draining the Inner Disk  

- Contreras Peña C. et al. 2020, MNRAS, 495, 3614 The relationship between mid-infrared and 

sub-millimetre variability of deeply embedded protostars

- Mairs S. et al. EAO SUBMILLIMETRE FUTURES PAPER SERIES, 2019 

“SUBMILLIMETRE TRANSIENT SCIENCE IN THE NEXT DECADE”  

- Mairs S. et al. 2019, ApJ, 871, 72 The JCMT Transient Survey: An Extraordinary Submillimeter 

Flare in the T Tauri Binary System JW 566 

- Johnstone D. et al. 2018, ApJ, 854, 31 The JCMT Transient Survey: Stochastic and Secular 

Variability of Protostars and Disks In the Submillimeter Region Observed over 18 Month 

- Mairs S. et al. 2017, ApJ, 871, 72 The JCMT Transient Survey: Identifying Submillimeter 

Continuum Variability over Several Year Timescales Using Archival JCMT Gould Belt 

Survey Observations 

- Herczeg G.J. et al. 2017, ApJ, 849, 43 How Do Stars Gain Their Mass? A JCMT/SCUBA-2 

Transient Survey of Protostars in Nearby Star-forming Regions 

- some more

example

https://ui.adsabs.harvard.edu/abs/2018ApJ...854...31J/abstract
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8 regions of 

low-mass-star formation 

(6 high-mass-star formation 

regions are added recently) 

182 protostars

800 disk sources 

1 month cadence 

850 and 450 mkm

3 yr

(now extended to 7 years)
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Doug Johnstone on JCMT Transient Survey 

talk on collaboration with M2O March 16, 2021
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Doug Johnstone on JCMT Transient Survey 

talk on collaboration with M2O March 16, 2021
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Doug Johnstone on JCMT Transient Survey 

talk on collaboration with M2O March 16, 2021
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13

Doug Johnstone on JCMT Transient Survey 

talk on collaboration with M2O March 16, 2021
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Selected targets: list of individual sources 

monitored with some chosen cadence



- Parfenov S.Yu., Sobolev A.M. 2014, MNRAS, 444, 620 

“On the Class II methanol maser periodic variability due to the rotating spiral shocks in the gaps of 

discs around young binary stars“ 

- Sanna A., Moscadelli L., Surcis G. et al. 2017, A&A, 603, A94 

“Planar infall of СH3OH gas around Cepheus A HW2” 

- Zinchenko I., Liu S.-Y., Su Y.-N., Sobolev A.M. 2017, A&A, 606, 6 

“Detection of a new methanol maser line with ALMA” 

- Meyer D.M.-A., Vorobyov E.I., Elbakyan V.G. et al. 2019, MNRAS, 482, 5459 

“Burst occurrence in young massive stellar objects” 

- Brogan C.L., Hunter T.R., Towner A.P.M. et al. 2019, ApJL, 881, L39 

“Sub-arcsecond (Sub)millimeter Imaging of the Massive Protocluster G358.93-0.03: 

Discovery of 14 New Methanol Maser Lines Associated with a Hot Core” 

- Burns R.A., Sugiyama K., Hirota T.  et al. 2020, Nature Astronomy, 4, 506 

“A heatwave of accretion energy traced by masers in the G358-MM1 high-mass protostar” 

- Chen Xi, Sobolev A.M., Breen S.L. et al. 2020, ApJL, 876, 22C 

“13CH3OH Masers Associated With a Transient Phenomenon in a High-mass 

Young Stellar Object” 

- Chen Xi, Sobolev A.M., Ren Z.-Y. et al. 2020, Nature Astronomy, 4, 1170 

“New maser species tracing spiral-arm accretion flows in a high-mass young 

stellar object” 

- Ladeyschikov D.A., Urquhart J.S., Sobolev A.M., Breen S.L.,  Bayandina O.S. 2020, AJ, 160, 213 

“The Physical Parameters of Clumps Associated with Class I Methanol Masers” 

- Stecklum B., Wolf V., Linz H. et al. 2021, A&A, 646, 161 

“Infrared observations of the flaring maser source G358.93-0.03. 

SOFIA confirms an accretion burst from a massive young stellar object” 
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Sugiyama IAUS 336, 2017





G107.30+5.64Triggered monitoring

IAUS336) 



Spitzer 

3.6 mm, 4.5 mm 

Torun 32m, Irbene 16m

6.7 GHz maser

Stecklum et al. A&A, in prep.

G107.30+5.64

3.6 mm

4.5 mm

maser



Class I

Masers in vicinity of massive YSOs

Johnston et al. (1992ApJ...385..232J)

CH3OH 

masers

Class II

.
.
.

..

Modified picture from

https://ui.adsabs.harvard.edu/abs/1992ApJ...385..232J/abstract


22



23



24

S255IR-NIRS3 

flare

A&A 617, id.A80, 2018





CH3OH 141-140A-+transition at 349.1 GHz





MNRAS 478, 1077, 2018

NGC 6334 I – MM1 

flare



from presentation of Hunter at IAUS 336
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Maser Monitoring Organization (M2O) 
(2017 IAUS336)

• Formation of a network of MASER monitoring 

telescopes: 
• Independently, groups thought it useful to collaborate.

• Expressed interest in formalisation of coordinated 

observing

• Creation of a network of communications

• Functions:
• Provide calibration and confirmation services to each

• Create catalogue of interesting and monitored sources

• Develop triggering methodologies 

• Operate as a 24 hour monitoring service when required

• Inform other facilities of interesting phenomena

• Provide fast follow-up observation services.

• Longer term
• Provide multi-wavelength monitoring, 

• millimeter, optical/IR, etc.

• Countries represented:
Australia, Canada, China, France, Germany,

Italy, Japan, Korea, Latvia, Poland, Russia, 

South Africa, Thailand, USA

https://www.masermonitoring.com/

G358.931-0.030 

March 2019
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Sugiyama, Saito, Yonekura, Momose, Munetake

Bursting activity of the 6.668-GHz CH3OH maser 

detected in G 358.93-00.03 using the Hitachi 32-m

2019ATel12446....1S

https://ui.adsabs.harvard.edu/abs/2019ATel12446....1S/abstract
https://ui.adsabs.harvard.edu/abs/2019ATel12446....1S/abstract
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2020, Nature Astronomy, 4, 506 



34

Distribution translocates with 4-8% the speed of light 

This means that excitation goes through structures with very 

high density material 
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Brogan C.L., Hunter T.R., Towner A.P.M. et al. 2019, ApJL, 881, L39 

“Sub-arcsecond (Sub)millimeter Imaging of the Massive Protocluster G358.93-0.03: 

Discovery of 14 New Methanol Maser Lines Associated with a Hot Core” 
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Stecklum B., Wolf V., Linz H. et al. 

2021, A&A, 646, 161 

“Infrared observations of the flaring 

maser source G358.93-0.03. 

SOFIA confirms an accretion burst 

from a massive young stellar object” 
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Accreted masses

S255IR NIRS 3 – 2 MJup (Caratti o Garatti et al., 2017) 

NGC 6334 I MM1 – 0.3 MJup (Hunter et al., 2017) 

G358.93-0.03 MM1 – 0.6 MJup (Stecklum et al. 2021) 

These are not stellar masses! 
Current models predict accretion events of the greater scale
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Currently obtained results of the maser-triggered studies. 

Maser studies combined with observations in the FIR and submm/mm ranges have 

shown high potential for the studies of the structure of the circumstellar disks of 

massive young stellar objects, including kinematics and magnetic fields. 

Observations have shown that the structure of the circumstellar disks of massive 

young stellar objects is significantly inhomogeneous. They contain coherent 

structures up to 1000 AU in size.

Accretion of matter onto a young star can occur along some structures; these 

structures can be in the form of spirals. 

The matter of accretion structures is inhomogeneous. Accretion of matter on the 

young star leads to luminosity bursts of various intensities. 

A large amount of high-density matter is present in the disk structures, leading to a 

significant slowdown in the propagation of the energy released in the accretion 

burst. 

After the accretion burst the physical-chemical state of the disk matter changes and 

does not return to its previous state. 
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Some future 

Continue maser-monitoring-triggered research with M2O capabilities including 

interferometric observations with vlbi (EVN, ATCA, etc.) and mm/submm (ALMA, 

SMA) facilities. Relevant proposals are accepted. 

Studies of chemical changes associated with the transient events using 

existing and newly obtained data on the line emission. 

Joint efforts in monitoring with the JCMT Transient Team. 

Space-borne missions in mm-submm-IR ranges can substantially increase 

efficiency of studies of transient events in star forming regions. This is necessary 

to study relatively weak events, events in the distant massive YSOs and achieve 

necessary statistics. 

Relevant proposal is accepted for JWST. 

Improve theoretical models. 
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Thanks for your attention!

Thanks BASIS foundation 
for support!


