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Karlsruhe Muon TelescopeKarlsruhe Muon Telescope
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zenith angle primary [degrees]

detected secondary: primary CR (simulations)
- >99% m+/- - veto -> small showers -> p 
- coincidence trigger: incidence angle < 6° - 95% < 18° zenith angle
- threshold 0.8 GeV - peak @ 15 GeV
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Atmospheric CorrectionsAtmospheric Corrections

- Pressure 
(Forschungszentrum Karlsruhe) 

d(Rate) / dp=(-0.12 ± 0.04) %/hPa
(average of annual values)

- Height of 150 hpa (~ primary interaction) layer
(2 balloons / day, from Stuttgart, DWD)

d(Rate) / dh=(-3.8 ± 1.2) %/km
(average of annual values)

data set: ~ 80 000 h live time, 1993 - 2006
iterative correction to p= 1013 hPa, h=13.6 km



  

Daily VariationsDaily Variations

fit:

     constant (1.000)

  + sine with 24 h period (0.18% at 14.2 h)

  + sine with 12 h period (0.07% at 0.7 h)
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Lomb-Scargle AnalysisLomb-Scargle Analysis

Karlsruhe Muon Telescope   Jungfraujoch neutron monitor

-------  until 2000, A+

-  -  -  since 2002, A-



  

Solar Cycle VariationsSolar Cycle Variations
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Solar Cycle VariationsSolar Cycle Variations

but: significantly different behaviour seen in different solar activity phases... 



  

Event SearchEvent Search

pre-trials significance distribution

Li-Ma Significances

strongest decreases:

1998/08/26 6.1s 3.6% 
1998/09/25 6.2s 3.7% 
2000/07/15 8.3s 4.8%  
2000/11/10 6.1s 3.5% 
2001/08/03 8.7s 4.9% 
2003/10/30 8.4s 5.2% 
2004/11/10 5.0s 2.9%  
2005/01/19 10.6s 6.1% 
2005/09/11 5.5s  3.2% 

“Off-region”: 14 d “Off-region”: 14 d

time

3 d 3 d

test region (“On”): 1 d 



  

Event SearchEvent Search

pre-trials significance distribution

mean: width: 

muon data smoothed over 24h
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SummarySummary

Karlsruhe Muon Telescope – an alternative application of a testing facility
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~ 2 %    0.5 - 3 % ~ 0.2 % up to 6 %


