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E22C002

The goal of the project is to compare the magnetic field strength measured
with the ex-OH with the Zeeman splitting of the 6.7 GHz methanol masers.

Two sources W75N (G81.871+0.781) and ON1 (G69.540-0.976)

That allows to determine which is the favoured hyperfine transition among
the eight ones that may contribute to the 6.7 methanol maser emission.

Each transition has its own Landé g-factor

g-factor — dimensionless quantity that characterizes the magnetic moment
and angular momentum of an atom, a particle or the nucleus

g - 0z -Bj=AVz/az
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6.035 GHz 2Il5,.J = 5/2
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The assumptions for analysis:

e CH50OH and ex-OH maser features coincide in the
space

* Circulary polarized spectrum for 6.7 GHz maser (V-
stokes spectrum):

~ Vpeak > 3 'MS

- Vpeak > 3 Os.n. (Self-noise produced by the total
iIntensity of the maser feature in its channels)
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G69.540-0.976 Methanol 6.7 GHz (Stokes I)

G69.540-0.976 EX-OH 6.035 GHz (Stokes I)
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Supplementary Table 3: 6.7 GHz (515 Az < 6p6 Ay)
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Any of the calculated values do not agree with the reported
values if only one hyperfine transition dominates over the
others — density of the gas might be different?



Supplementary Table 3: 6.7 GHz (515 Az < 6p6 Ay)
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Supplementary Table 3: 6.7 GHz (515 Az < 6p6 Ay)
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Now we can check if density is proper for those values of magnetic field
using relation: |B| o« (nw,)°% (Crutcher et al. 2010):

For ON1 (G69.54):
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Considering the lowest possible
density 10’ cm for the 6.7 methanol
maser (Cragg et al. 2005) we get:
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Now we can check if density is proper for those values of magnetic field
using relation: |B| o« (nw,)°% (Crutcher et al. 2010):
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Conclusion:

* Due to the fact if we consider F=3 - 4 as a favored hyperfine
transition then we have a discordance with the sign of
magnetic field (W75N) and different relation between gas
densities in both sources it can means there is no not always
a favored hyperifine transition.

* Transition F=6 - 7 and F=7 - 8 can be favoured in the case of
W75N. This transition give the same sign of B and similar gas
density relation.

* More sources are needed, becase these caluclation rely on
on two cases.
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