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CODE’S GLOBAL IONOSPHERE MAPS FOR DAY 181, 2012 — 00:00 UT
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Medical Computed Tomography
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The LOFAR Core
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Power-spectrum Tomography

Scattered Intensity 2D Sky Intensity 3D power-spectrum
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Directloml Cosines 1 - 5 + .S

Geometric Term due to
Curve Sky and Planar Array

Rescaled Intensity

0J Y (54, 80) = 55 - 01 (8,0, 50)

Koopmans 2010




Estimating the dTEC

Fitting Tec to Sagecal Solutions
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Box splines Tomography
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f is a constant linear transformation
matrix, in this case the weights at

each voxels

s is the model parameters, in this
n is noise

case the electron density at each

d is data points
pixel.
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Regularised Maximum Likelihood Inversion

consider t to be a constant linear transformation matrix of
dimensions Ng-by-N, such that

d=fs+n (1)

where n 1s the noise in the data characterised by the co-
variance matrix Cp (here and below, subscript D indicates
“data”).

Modelling the noise as Gaussian,” the probability of the
data given the model parameters s 1s

exp(—Ep(d|s,f))

P(d|s,f) = . 2
(d|s,f) 7o . (2)
where
Ep(d|s.f) = % (fs —d)" C5' (fs — d)
= 3X (3)

and Zp = (27)V4/?(det Cp)'/? is the normalisation for the
probability. The probability P(d|s.f) i1s called the likelihood,

Regularisation parameter since Ed is ill-posed.
exp(—AEs(s|g))
Zs(A) ' ()

Bayes’ rule tells us that the posterior probability of the
parameters 8 given the data, response function and prior is

P(d]s,f)P(s|g, \)
PldNfg) )

P(Slg, ’\) =

P(s|d,A,f.g) =

Suyu et al. 2006
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Building a 3D model

Maximisation of Evidence -800

-1000

-1200

-1400

Evidence

-1600

-1800

—2000

4 5 6 7 8 9 10 —2200O

Regularisation paramater x10*

Optimise Bayesian evidence based on:

® Regularisation parameter
® Grid Size
® Height of the ionosphere layers

Evidence against height, 15x15 grid
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eight of the ionosphere

Piercepoints 7

Changing of the height of the
ionosphere in a 2D model leads to re-
arranging of the pierce points. This
could lead to conflicting constraints
on the model . If this persists then the
ionosphere is 3D.




Building a 3D model




Tomoagraphy
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To be done

e Multiple grids for the 3D model to take into account
the different station density of the LOFAR core and
remote stations.

® Prediction for ionospheric correction for arbitrary
directions in the field of view.

e Application of ionospheric correction to the uv
data.
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