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Method-continued

 In the end we look for narrowband variations
that are distinguishable from the instrumental
and interstellar effects

e The paper shows the details — cross correlations
between the intensity fluctuations in all velocity-
channel pairs. We separate the noise
components with broadband components
(amplitude modulation) , measurement
uncertainty (take into account the increase noise
due to the presence of the maser at a particular
velocity) and POSSIBLE intrinsic narrow band
fluctuation.
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Velocity Resolved Fluctuation
Spectra- few min to 12.5 hour

 Based on the same ideas as Longitude
Resolved Fluctuation Spectral Analysis for
Pulsars .

 Here we normalize by the peak of the profile
since the correlation based procedure for the BB
correction produces TIME AVERAGED

guantities.

« Fluctuation Power Spectra for each velocity
channel separately- where a single temporal
sequence Is Fourier transformed and the power
at each frequency Is calculated
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Time scales

* Fluctuations up to 10-3 Hz or time scales >15-20
min- after the normalization has removed any
extrinsic variability

« Palmer and Goss have measured sizes of the
maser spots of about 3 mas — or 6 AU at the
adopted distance of 2 kpc (Xu et al and
Hachisuka et al -2006)

e |f the time scale reflects the dimension of the
source based on travel time then the inferred
longitudinal scale would be 2-5 AU.




New Data from VLBA 2005-W30H
and now W49N

 Here some preliminary results from W49N
e 1612,1665 and 1667 MHz data

« Beam Is 19 mas — scatter broadened
source with typical size 40 mas and axial
ratio about 1.5 to 2. Alignment is minor
axis parallel to the galactic plane
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1665 MHz WA49N source

Intensity variations=
as a functicn of
welooty

< —waakl_SPESSC.dyn.sre L liasell

WS WERR

wan SFECTRAL _WVILBA

frag:-16&5_4

SO 18630G1

ref_bin: 135
Scrntl_corctn: no

Integration no.a
31— 678

cmaws Z220.3994+%

amin: 0.32345

200

130

100

& O B: a
SAFERMSTIMESTGHYERIDGM OC_|
B MHT ) 0.0z
apanfkma): Z.57474161568
PS A w45 _SPEESC.dyr.siel .,
l.asci_SAFE_MOQDIMO. ps

Ave & 10+rms (Jy/beam)
50

Yariance
|
<i
(ST

T
- M

M.l

Velacity (krms)

E—hlar—2007 2014



Velocity {km/s)

2

0.5

a} 100 200
1 1

1665 W49N

o

T
Z2=10 7

T
A4x 10T

fregquency (H=z)

1
=107

1.3

0.5

A omap of

fluctuation

ap=ctra ot

different

welncities

< —wWa4Qk _SP&EISC.den.srel.ll.ascii
w48 WERR

wan SPECTRAL_WLEA

freq:1 655,494

Scarn: 156S0G1

ref_bin: 15

t_se 1.0

Integration no.s
31— 673

amax: 1.25135

cmin: 0. aG0o0

H_FFT: 2586

Liq—narmalized
A O B: [u}
BW{MHz - a.02
apanikm a)]: Z.5747416188
PSS 430 SPEESC.dy s,
l.ascii_L RFLLIC_1.ps

E—hlar—2007 20:15






Summary continued

 |Intrinsic narrowband variabllity is observed over
most of the profile except at the peak

* The velocity resolved fluctuation spectra suggest
intrinsic variablility of 15-20 min or longer for
W3OH and longer at the hour range for W49N.

 We observe many scattered maser spots in
WA49- a source of information about the
scattering and magnetic structure functions over

a scale of 20-30 AU.



