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I. CURRENT PROJECT PROGRESS

During the first few weeks of my project, event residu-
als were created from general waveform family templates
by using the matched filtering methods detailed in Tu-
torial 2.2. However, these waveform templates only in-
cluded 2 or 3 parameter options. As a result, the residu-
als created from these waveform templates still contained
a bit of power in them from the signal due to an ill-fitting
waveform template. Thus, since the last interim report,
greater focus has been put on creating more accurate
waveform templates to match GW data.

Instead of creating a general waveform template with
limited parameter availability, I have spent the major-
ity of my time learning how to create the best-fit wave-
form template based on individual strain data. To com-
plete this, I practiced creating a best fit waveform for
the event GW150914, LIGO’s loudest recorded event. I
then downloaded the parameter estimation samples that
were generated for GW150914. After reading the file into
my script, I added 8 more parameters to the waveform
template, each to the maximum likelihood of their oc-
currence. Thus, I was able to create a much more accu-
rate waveform template to subtract from the GW150914
strain data. Whe resulting residual was then completely
devoid of excess power (signal), and as composed of only
noise as expected.

To further test the quality of the residuals, I learned
how to run a Gaussianity test on the residual to make
sure the resulting noise from subtracting the waveform
template from the signal was consistent with Gaussian

noise. Far away from transient disturbances, the data
observed by LIGO can be assumed to be Gaussian.

II. CURRENT PROJECT PROBLEMS AND
FUTURE GOALS

At this moment, the code created to create event resid-
uals works well. However, the script is very long due
to event strain data from each detector having to be
whitened, filtered, and fit to an accurate waveform tem-
plate derived from each event’s parameter estimation
samples. Considering that the goal of my project is to
run a residual test on all of the O3b events, running such
a long script for each individual event would prove to be
inefficient and computationally taxing. Thus, the main
goal for the coming weeks is to find a way to (1) shorten
the script so that events may be analyzed more quickly
and (2) loop through each event in O3b.

The remaining goal of this summer’s research is to con-
tinue to debug and shorten the residual code so that more
O3b event residuals can be created and statistically an-
alyzed in less time. In these analyses, the main goals
are to make sure that (1) all of the signal data is com-
pletely removed from the strain data for each event, (2)
endure that the remaining noise in the residual matches
the noisy event data observed earlier or later than the
event such that it is Gaussian, and (3), cross-correlate
the residuals from both the Hanford and Livingston de-
tectors to ensure that there are no glitches present in the
data.
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Comment on Text
You should add Dicong Liang, Huazhong University of Science and Technology, Wuhan, China; Visitor, LIGO Laboratory, Caltech
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Comment on Text
I'm not sure what this means. Each sample has all the parameters, and one value of maxL. You choose the ONE sample with the largest value of maxL, and use all the parameters from that sample. Is that what you are doing?
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Comment on Text
we use data earlier and later than the event, because those data have no signal. They need not be Gaussian! If they indeed are Gaussian, then there's no need to use them, since we know what Gaussian noise looks like.
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Comment on Text
No, the cross-correlation is a more "refined" test of the residuals (ie, it goes "deeper" into the noise to see if there's any signal left in the data from both detectors). We still assume that there are no glitches. The cross-correlation would show some signal left in the residuals (if any), that might be hard to see from the single-detector residuals.




