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Background

The High-Altitude Water Cherenkov
(HAWC) Observatory is a ground-based
cosmic ray and gamma ray observatory
that operates in the Very High Energy
(VHE) regime (~50 GeV to ~10 TeV). The

Timespans

Checking many timespans increases the number of trials and, therefore, decreases
the significance of a detection. Accordingly, it is important to minimize the number
of trials by removing overly correlated timespans. For this reason, a selection of 15
timespans lengths was chosen. The timespans lengths are 1, 2, 3, 4, 5, 7, 10, 101-%>,
101>, 107>, 10%, 10%%°, 10%>, 10%7>, and 103 days. In addition, the length each
timespan is to be shifted is 20% of its length.

False Alarm Rate

In order to determine the significance of a result, the False Alarm Rate (FAR)
must be known.

To calculate the FAR, the background of a real map is Poisson-fluctuated
thousands of time to create pseudomaps; the test statistic of the pseudomaps is
then calculated.

To be conservative, the FAR will be calculated separately for all timespan lengths.

Puebla, Mexico based detector began 8  The FAR will be compared at different declinations to ensure it is not different.
operati’ons late 2014 10 - | . * Figure 6 shows the FAR for the 10 day timespan length. The histogram bins
' ’ represent the number of times the test statistic was observed at that level per
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_ year of pseudomap data.
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Fig. 2: Artist’s conception of an AGN? The Crab Nebula is a strong emitter of gamma rays and, due to its proximity, the
brightest source in the VHE gamma ray sky. Given its well-known flux at various 10-¢
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energies, the crab was used to check if the analysis program was functioning properly. TS
Fig. 6: The FAR at a declination of 20 degrees for 10 day timespans, calculated using 10,000 years of pseudomaps.
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Fig. 4: The flux of the Crab Nebula at 1 TeV over multiple 7 day timespans
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Fig. 5: The significance of the Crab Nebula over multiple 7 day timespans




