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Super Kamiokande Atmospheric Samples (2001)

arXiv:hep-ex/0105023
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Baseline Angular Dependence

(R + tatm )2 = L2 + R2 + 2L Rcosf!

L (cost) = V’fRQ (cos?0 — 1) + (R + tapm )2 — Rcost
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Beyond Standard (BS) Earth Model

Assume volume of Earth remains constant.
e Assume Super-K in the middle of flat Earth surface. ™ - tom. -
-
e FixAm?2=25x103%eV2 =~ - -——



Flat Earth Plots

Add x?/ndof for Sub-GeV, Multi-GeV and

i i Upward Stopping data.
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Flat Earth Plots (Flux Correction)

e The flux seen as a function of cos(0) is not constant as we move from a sphere to an ellipsoid.
e Apply a flux correction proportional to (Area of ellipsoid in cos(0) bin)/(Area of sphere in cos(0) bin).
e This changes the expected unoscillated flux and hence observed oscillation probability.
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Neutrino Spectrum

arXiv:1510.08127
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Summary

e Earth is probably not flat.

Am? [eV?] >_(x*/ndof),
Monoenergetic | Flux averaged

2.5 x 1074 78.8 64.5

2.5 % 10 52.3 25.5

2.5 % 107> 60.5 43.3




Backup: Ellipsoid Distance to Detector

0 < mw/2:
B \/(a + tatm)2(b + tatm)? * (2atatm tan2(8)) + b2 + 2btatm + tgtm tan2(6) + tgtm B S, N atgtm
% = a2 tan2 0 + 2atyyy, tan2(0) + 2btyey + t2, tan2(0) + t2,
L =yy\/1+ tan2(6)
6 > m/2:

\/(a + tatm)2 (b + tatm)? * (2atagm tan?(m — 0)) + b2 + 2btatm + t2p, tan?(w — 0) + t2, + ab® + 2abtagm + at2,

¥

a2tan2 m — 0 + 2aty, tan2(m — 0) + 2btyyy + t2, tan?(mw — 6) + t2,

L :y\/l + tan2(w — 0)



Backup: Flux Correction
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