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The Analysis in 4 steps.

1. First some cuts are done on the whole sample (before splitting the
data) to reduce the data rate.

2. Next a division at 100 GeV is used to split the datasets into low and
high energy samples.

3. Both analyses then further remove the background in an optimal
way, untill the data is dominated by atmospheric neutrinos.

4. In the final step, the reconstructed zenith distribution of the
experimental data is statistically analyzed to look for an excess in the
direction of the centre of the Earth..

A. The Low Energy Analysis

Reducing the data to neutrino level : BDT

Both analyses make use of Boosted Decision Trees (BDT), which is a
machine learning technique that is designed to optimally separate
signal from background by assigning a score between -1 (background-
like) and +1 (signal-like) to each event.
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To be sensitive to a wide range of WIMP masses, the analysis is split in
two parts, one that is optimised for low masses and the other for higher
masses.

The low mass analysis is optimised on WIMPs with a mass my, = 50GeV,

that annihilate into tT. As the capture rate is highest for WIMPs for this
mass, the annihilation and thus neutrino rate are also highest.

The high mass optimisation is done on WIMPs with a mass m, = 1TeV,
that annihilate into WW-.

B. The High Energy Analysis

Reducing the data to neutrino level : Pull-validation

The high energy analysis uses the Pull-Validation method, which is a
method in which several BDTs are trained on small subsets that are
randomly resampled from the complete dataset.

See contribution PoS(ICRC2015)1211 for more details.
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WIMPs has been found in the first year of IC86 data. Therefore
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