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Characteristics
Distance 764 ± 27 pc

Stellar mass ~ 2 … 7 M☉

Luminosity ~ 340 … 800 L☉

6.7 GHz maser period    34.4 ± 0.7 d
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II. Correlation of radio & MIR flux
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II. Timelines of recent observations
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II. FIFI-LS observations of G107

60.7µm 186µm
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II. Inclusion of archival data
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II. Time-independant RT modelling *
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* Robitaille 2017, v1.1. RT … Radiative Transfer
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II. Derived SED fit parameters
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III. G37.554+0.201    

➢ High-mass YSO (Lbol ~ 105 L☉) compatible with O8 ZAMS star

➢ Periodic CH3OH maser flaring (~ 250 ± 20 d)

https://doi.org/10.1051/0004-6361:20078406
https://doi.org/10.1051/0004-6361:20078406


[2]

III. G37.554+0.201    

➢ High-mass YSO (Lbol ~ 105 L☉) compatible with O8 ZAMS star

➢ Periodic CH3OH maser flaring (~ 250 ± 20 d)

https://doi.org/10.1051/0004-6361:20078406
https://doi.org/10.1051/0004-6361:20078406


IV. Origins of periodic masers
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➢ Solitary systems: Dust heating via

● Cyclic accretion instabilities due to 
interactions between magnetosphere 
and disk

● Pulsations of massive protostars and/ 
or inner accretion disks

© STD, artist‘s impression
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IV. Origins of periodic masers
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➢ Protostellar pulsation instability (Inayoshi + 2013) 
● High mass protostars with large accretion rates (Ṁ* ≳ 10 ³⁻  M  ☉ / yr) 

become pulsationally unstable over ~ 10³ yr
● Derived relation between maser period and stellar luminosity         

(PL relation) suitable in G 37, but not in G 107

http://dx.doi.org/10.1088/2041-8205/769/2/L20
https://doi.org/10.1051/0004-6361:20078406
https://doi.org/10.1051/0004-6361:20078406
https://doi.org/10.1051/0004-6361:20078406


IV. Origins of periodic masers

[2]

    

➢ Protostellar pulsation instability (Inayoshi + 2013) 
● High mass protostars with large accretion rates (Ṁ* ≳ 10 ³⁻  M  ☉ / yr) 

become pulsationally unstable over ~ 10³ yr
● Derived relation between maser period and stellar luminosity         

(PL relation) suitable in G 37, but not in G 107

http://dx.doi.org/10.1088/2041-8205/769/2/L20
https://doi.org/10.1051/0004-6361:20078406
https://doi.org/10.1051/0004-6361:20078406
https://doi.org/10.1051/0004-6361:20078406


    

➢ Binary systems

● Variations in the free-free background 
seed photon flux due to an eclipsing 
event or colliding binary winds

● Dust heating via rotating spiral shocks 
in the gap of a circumbinary accretion 
disk or pulsed accretion from the disk

IV. Origins of periodic masers

[2]

Protostellar system L1551 NE

A 
L 
M 
A 

O 
B 
S.

N 
U 
M.

S 
I 
M 
U 
L 
A 
T 
I 
O 
N 

http://dx.doi.org/10.1088/0004-637X/796/1/1
https://doi.org/10.1051/0004-6361:20078406
https://doi.org/10.1051/0004-6361:20078406
https://doi.org/10.1051/0004-6361:20078406


IV. Origins of periodic masers

[2]

    

➢ Binary systems

● Variations in the free-free background 
seed photon flux due to an eclipsing 
event or colliding binary winds

● Dust heating via rotating spiral shocks 
in the gap of a circumbinary accretion 
disk or pulsed accretion from the disk

Protostellar system L1551 NE

A 
L 
M 
A 

O 
B 
S.

N 
U 
M.

S 
I 
M 
U 
L 
A 
T 
I 
O 
N 

http://dx.doi.org/10.1088/0004-637X/796/1/1
https://doi.org/10.1051/0004-6361:20078406
https://doi.org/10.1051/0004-6361:20078406
https://doi.org/10.1051/0004-6361:20078406


V. Summary and outlook
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➢ Periodic CH3OH masers may hint at cyclic accretion or 
  protostellar pulsation instabilities in YSOs

➢ SOFIA data of two periodic maser sources – G107 & G37 – 
confirms variability in the FIR in phase with the masers

➢ 1st attempt: Time-independant radiative transfer (RT) modelling

➢ New approach: Time-dependant RT modelling 
 ⇒ determine energy input and mass accretion rate       

  decipher origin of periodic maser activity⇒
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