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Figure 2. Effects of parameter variation on brightness temperatures for four masers, using three different data sets. Solid lines include J 22 forvy =0-4
and vco = 1, dashed lines include J = 0-18 with v; = 0-3, dotted lines include J = 0-18 with v; = 0-2. Fixed parameters are Ty = 150K, T4 = 175 K,
ng = 107 cm™3 and Ny/AV = 10122 cm™3 s, with no H1 region background radiation, and using the new PFD collision data.
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MZ20 (Maser Monitoring Organization
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The fundamental flow of M20O
operations is as follows:

1 A monitoring station reports a new maser
flare to the M20O community.

2 Other radio observatories confirm the flare
and search for flares of other masers.

3 Theorists asses these results and suggest
other transitions which may be active.

4 VLBI and compact array observations are
pursued of the detected lines.

5 Follow-up observations of a variety of
facilities are pursued.

7 The combin -
their astrophysical contexts

8 Iteration of the above steps until the event
is over or the investigation is satisfied

9 Publications based on these results are
drafted; include co-authorship of the maser
monitoring station which found the flare

Figure 1: General flow of an M20 response to a new maser flare, coloured arrows match coloured text
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TR 7Z: follow-up AL 7= L7=H D (1)

c ZHDA =Y —BBEDN, RELLDESE L THRE

e acc. burst BIZ L A e &
nNHWw (BHTERWL) B
BHZHEE I N7,

e 2ITIHWEFIARZ 5 |

c BETHRHTZSHD
6.7, 12.173

e N—X FEFICOAEH I
5H0 1 7.6,7.8,12.229

Rest Freq Transition EL(K) Comments Ref.

|6,181.128(21) 17(—2) — 18(—=3) £ (n,=1) 718 new maser (B) | 4
6,668.5192(8) 5(1) — 6(0) A 49 1
7.682.232(50) 12(4) — 13(3) A~ 261 new maser (B) 3
7.830.864(50) 12(4) — 13(3) A* 261 new maser (B) 3
12,178.597(4) 2(0) = 3(=1) FE 20 new detection(M) 1
12,229 16(5) — 17(4) E 451 new maser(M) | 2
19,967.3961(2) 2(1) — 3(0) E 27 1
20,347 17(6) — 18(5) £ 533 new maser(M) 2
50,970.651(50) _ 10(1) — 11(2) AT (v,=1) 451 new maser (B) 3
23,121.0242(5) 9(2) — 10(1) AT 141 new detection (*) (M) 1

new maser: first detection from celestial objects

new detection: new detection from G358.931-000.030

B: Breen et al. (2019), G: MacLeod et al. (2019), *: 4th object that shows this
maser

Refs.: 1. Muller et al. (2004), 2: https://spec.jpl.nasa.gov/, 3: Tsunekawa et al.
(1995), 4: Pickett et al. (1998)
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Methanol masers trace the outward propagation of thermal energy in a high-mass
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Declination (J2000)

Fig. 2| Methanol maser spatio-kinematics in G358-MML1. a, Zeroth (contours)
and first (colours) moment maps of the 6.7 GHz methanol maser emissionin
G358-MM1 created by combining all six VLBl maps shown in Fig. 1,in which zeroth
moments were summed and first moments were averaged. Contours begin at
1)ybeam'msandincreasein ageometricsequence (1,2, 4, 8,16,...). The white
crossindicates the position of the G358-MM1 millimetre core”.b, Spotmap of
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asthick grey lines. ¢, Position-velocity diagram of maser spots taken along the cut
indicated inthe central panel. The Keplerian function for an11.5 M_ enclosed mass
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