Example of a radio signal

ki"‘-—i

The distribution is stretch vertically because the

Introduction

We want to get the arrival direction of a
cosmic ray from measured timings on
antennas. We also need to estimate the
uncertainty of our predictions.

Working on 849 Monte-Carlo simulations.
Extracting times from the peak of the radio
signal.
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Linear regression under
constraint: || k|| = 1

N (k*, ¥) with:

antenna layout is almost flat

Adding the constraint afterward

To add the constraint, we have to find the
maximum of the distribution on the blue sphere:

Vertical projection

k* =c(PTP)~1PIT
Y = (co)?(PTP)!

Approximating the wavefront shape:

Hyperbolic —  Spherical —>LPIanar

For inclined As a first
airshowers approximation <1°

Under planar approximation:

Modeling the wavefront: Likelihood function:
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Gaussian Noise 1 T
Lp (k) = E(CT — Pk)! (¢T - Pk)

unknown

We don't want the distribution of k
We want the distribution of k | ||k|| =1

Graphically : It is intersection of white envelope with
the blue sphere. (colored distribution)

We can't directly compute k | [ k|| =1

However : we can consider that the sphere is locally equal
to the tangent plane at the best fit value.
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We then have (z)*“N ((Z)z) with (— cos(6;) cos(ps)  sin(6;) sin(gy)
R, = | —cos(6) sin(¢;)  —sin(6y) cos(¢s)
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How accurately do we predict the uncertainty ?
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