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We participated in Challenges 1B.1.1a-c and 1B.1.2 in this round of MLDC. We took the TDI
combinations X and Y-Z as our noise uncorrelated data channels, F-statistic based matched
filtering and genetic algorithm as the basis of our approach. Our codes were written with Matlab.

For Challenges 1B.1.1a-b, we first computed the F-statistic in the frequency domain to search for
the three phase parameters, namely the frequency and sky location of the sources. Since the two
sources are known a priori to be monochromatic, when calculating the inner products of the data
and our templates, we were only concerned with bins (w. r. t. short Fourier transforms) around the
rough frequency value which can be obtained directly by taking FFT of the original data. Within
these short frequency intervals, to a good accuracy the noise may be assumed to be white. We then
used genetic algorithm to search for the maximum F, which has a good efficiency in the sense that
for these first two challenges it converges at around 300 to 400 generations.

For the 10mHz single source, the basic searching pipeline was similar. As the rough frequency
range did not show up after taking direct FFT of the data, we set the range of our genetic
algorithm searching over the entire interval from 0.009Hz to 0.011Hz and then further narrowed it
down step by step. This part of work was done at the last stage in haste and we did not tried the
approach on the training data, even for the blind data we had to submit our result without an
adequate evolution. Hopefully the three phase parameters in our 1B.1.1c result would have been
better if we had a couple of days’ more time.

The other four parameters were then simply recovered after we have got the phase parameters.
And this also worked for Challenge 1B.1.2. We confined the range of polarization angle v in the

r 3xw
interval [Z’T ]. And as mentioned in the literature[4], apart from the gauge freedom

T
W — W+, there is also an ambiguity when simultaneously changing ¥ %lﬂﬁ—z and

@, = @, + 7, where @, is the initial phase.

We included the transfer function in the construction of our templates for the Challenges
IB.1.1b-c and also those sources in 1B.1.2 which have a frequency above 2mHz.
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