ToHKkasa CTpyKTypa
1300pakeHnn
Ma3epHbIX VICTOYHUKOB

A.M.Cobones

Ypasibckull 20cyoapcmBsBeHHbIU YHUBEpcUMem

W.D.Watson, E.C.Sutton (UIUC, USA)
M.A.BOPOHKOB (CSIRO,Australia; AKLl o/ PAH)
A.B. OcTpoBCKUN (Ypry)

CAOQO 2010



CTpyKTypa 1 TOHKas CTPYKTypa




HYPERSONIC ACCELERATION AND TURBULENCE OF H,O MASERS IN W49N
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Spots and features

In this paper the quantities of position, Doppler
velocity, angular size, and flux density, measured at locations
of detected maser emission, are termed “spots.” Spots thus
reflect instrumental factors. The physical entities producing the
observed emission are termed “features.” If observations have
sufficient accuracy and resolution, one feature will be observed
as several spots. These spots can be combined into physical
maser features, if the characteristic scales of features are
known.
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FiG. 13.—Angular diameter (upper), flux density (middle), and position on

the sky (lower) plotted for the two brightest features in W49N at 1982 March 6.
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SCATTERED HALOS AROUND H,O MASERS
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Mac Low et al. (1994)

Deguchi, Watson (1989)
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-Curved sheets of masing gas. Upper: curved sheet, showing
enhanced amplification where sheet is tangent to the line of sight. Lower: part
of a corrugated sheet, showing particularly high brightness temperature where
two tangent sheets overlap. Both the increased amplification along the line of
sight and the narrower beaming angle, as described by Deguchi & Watson
(1989), contribute to the increased brightness temperature.

Gwinn (1994)
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ASTROPHYSICAL MASER RADIATION FROM A TURBULENT MEDIUM: APPLICATION TO 25 GHz
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THE 25 GHz METHANOL MASERS
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VLBI observations of 6.7 and 12.2 GHz methanol masers toward

high mass star-forming regions V. Minier’?, R. S. Booth!, and J. E. Conway!
1. The milliarcsecond structures of masing regions A&A 383, 614-630 (2002)
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A HIGH SPECTRAL RESOLUTION VLBI STUDY OF THE 12 GHz METHANOL MASERS IN W3(OH):

THEIR SUBMILLIARCSECOND STRUCTURE AND CLUES ON SATURATION
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Models of class II methanol masers based on improved molecular data

D. M. Crﬂgggl* A. M. Sobolev?® and P. D. Gndﬁ‘ey'*
Mon. Not. B. Astron. Soc. 36, 533545 (2005)

Table 1. Comparison between maser flux densities observed towards W3(0OH) and four model caleulations, following Sutton et al. (2001).
Model B Model C Model D Model E
Collisions Old New New New
Ty 150 150 150 145
Ty 175 175 175 145
log(ny) 7.0 1.0 1.5 7.0
logiNm/AVY) 12.0 12.0 12.0 12.0
Wha 0.2 0.2 02 0.2
Transition Frequency Sobs T caic S cale T caic S cale T cakc S calc T cake S cale Ref
(MHz) (Jy) (K) (Jy) (K) (Jy) (K} (Jy) (K} Jy)
BIMA observations, included in the fit
T(2p-8(1) A— 80993.3 (.3 9.53E+02 0.0 5.56E+04 [.8 2.36E+03 0.2 T92E+02 0.2 (a)
13(-3-14-2)E 844237 <(.3 1.25E+02 0.0 2.B9E+04 1.0 T.13E403 0.5 3.01E4+02 0.1 {a)
6(—2)-71(—1)E 85 568.1 <0.7 —1.40E+02 0.0 —1.02E+02 0.0 2.38E+00 00 —1.33E+02 0.0 (a)
T(2)-6(3) A— 86 615.6 6.7 1.99E+05 8.0 1.OZE+06 37.0 |.28E+05 9.7 3.93E+04 10.2 (a)
T(2)-6(3) A+ 86902.9 1.2 1.82E+05 13 948E+05 4.6 1.15E+05 8.8 3.08E+04 8.0 (a)
B3N E 04541.8 <(0.4 —5.40E+01 0.0 2.59E+02 0.0 2.5TE+H02 0.0 —549E401 0.0 ia)
3140y A+ 107013.8 72.0 1.18E+06 72.0 1. 30E+06 72.0 6.23E+05 72.0 1.82E+05 720 (a)
MO-1{—1)E 108 893.9 <(.6 8.09E+03 0.5 5.66E+04 3.2 4.25E+4 5.1 3.00E+03 1.2 (a)
T(2)-8(1) A+ 111289.6 <1.0 2.86E+02 0.0 3.19E+03 0.3 9.50E+02 0.1 3. 40E+02 0.1 (a)
Previous observations, not included in the fit
210010 A+ 23121.0 9.5 3.42E+03 0.0 . 35E+06 3.5 . 44E+05 0.8 3.12E+04 0.6 (b)
4031 E 28316.0 —0.6 —L.61E+03 00 —1.63E403 0.0 —1.62E4+03 0.0 —1.61E403 0.0 ic)



MODEL OF THE W3(OH) ENVIRONMENT BASED ON DATA

BOTH MASER AND “QUASI-THERMAL"” METHANOL LIN

ANDREI M. SOBOLEV!, EDMUND C. SUTTON-, DINAH M. CRAG(
and PETER D. GODFREY?

Astrophys.Space Sci. 2004
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Models of class II methanol masers based on improved molecular data

D. M. Cragg,' A. M. Sobolev?* and P. D. Godfrey'*

Mon. Not. R. Astron. Soc. 36i), 533-545 (2005)

Table 1. Comparison between maser flux densities observed towards W3(OH) and four model calculations, following Sutton et al. (2001)

Model B Model C Maodel D Model E

Collisions Old New New New

Tk 150 150 150 145

Ta 175 175 175 145

log(ny) 7.0 7.0 7.5 7.0

log( N p/AV) 120 120 120 12.0

Wiy 02 0.2 02 0.2
Transition Frequency  Sons T cale Seale T calc Secalc T cale Scaic T calc Scalc  Ref

(MHz) Jy) (K) Jy) (K} (Jy) (K} Jy) (K) (Iy)
BIMA observations, included in the fit

Ti2)}-8(1) A— 809933 =03 9.53E+02 0.0 5.56E+04 L8 2.36E+03 0.2 T92E+02 0.2 (a)
13-3-14-2)E 844237 =03 1.25E+02 0.0 2.89E+04 Lo 7.13E+03 0.5 3.01E+02 0.1 (a)
6(—2+-T(—1)E 85 568.1 <07  —140E+02 00 —1.02E+02 0.0 2.38E+00 00 —133E+02 0.0 (a)
Ti2)-6(3) A— 86615.6 6.7 1.99E+05 8.0 1.O2E+06 37.0 1.28E+05 9.7 393E+04 10.2 (a)
T(2)-6(3) A+ 860029 7.2 1.82E+05 73 9.48E+05 36 1.I5E+05 88 3.0RE+04 8.0 (a)
B(3)9DE 945418 =04 —5.40E+01 0.0 2.59E+02 0.0 2.57TE+02 0.0 —5.49E+01 0.0 (a)

L S B B B B L B L R |

W3(OH)

5_,~4, E

84.52121 GH=z

LU i B B B L e R B B B B B |

6 -7, E
86.56807 CHz

8,-9, E
9454181 GHz

B,—7, AF
85.16052 GHz

e o T o e T e e e e
*
13,-12, A 16_,-16, E
109.15321 GHz

105.08376 GHz

-55 -850 -45 -40 -35 =30

-85 -H0 -45 -—-40 -35 =30

V., (km/s)



Mon. Not. R. Astron. Soc. 371, 1550-1558 (2006)

Discovery of large-scale methanol and hydroxyl maser filaments
in W3(OH)

L. Harvey-Smith™{ and R. J. Cohen
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Figure 3. MERLIN image of the 6.7-GHz methanol emission in the south
of W3({OH) (contours), showing the southern filament { Section 3.2.2). The
methanol emission is integrated between —41.6 and —48.2 km s~!. Ground-
state OH masers (symbols) from Wnght et al. (2({4a b) are also shown.

Figure 2. Positions of the 6.7-GHz methanol masers in W3({OH) overlaid on
the 23.7-GHz continuum image by Guilloteau et al. (1983). The positional
accuracy of the alignment is 071,
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Variability of H20 maser
in V0645 Cyg (19-29.05.2009)

Red rectangles show features
with pronounced variability

The strongest feature at -43.8 km/s
experienced dramatic change
between May 26 and 27.

At this moment the source was not

monitored.
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Variability of H20 maser in V0645 Cyg (19-29.05.2009)

The strongest feature at -43.8 km/s experienced dramatic change between May 26 and 27.
At this moment the source was not monitored.



Flux density, Jy

Class I methanol masers in the outflow of IRAS 16 547-4247

Mon. Mot. B. Astron. Soc. 373, 411424 (2006)

M. A. Voronkov,'** K. J. Brooks,! A. M. Sobolev,” S. P. Ellingsen,* A. B. Ostrovskii’

and J. L. Caswell’ CI-I paBpeLueHl/le O 022 KM/C
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Class I methanol masers in the outflow of IRAS 16 547-4247

M. A. Voronkov,'** K. J. Brooks,! A. M. Sobolev,” S. P. Ellingsen,* A. B. Ostrovskii’

and J. L. Caswell!

Tahle 2. Fit results and profile parameters. The uncertainties are given in parentheses and expressed in units of the beast significant figure.
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