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Gaisser Formula for illustration (by T.K.Gaisser at Takayama, 1998)

d,=d . QR QY,

primary
(I)M — (I)primary ® Rcut ® YM
Where
() primary - COsmic Ray Flux
Rcut: Rcut( Rcr ) latt. ) lon g. 0, (P) : Geomagnetic field
Y =Yield ( h @) : Hadronic Interaction Model,
A% A% J
Air Profile, and meson-muon decay
Y : Hadronic Interaction Model,
Y,.=Yield,(h,0)

Air Profile, and meson decay

This formula illustrates 1D-calculation well



On the new cosmic ray observations
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Tuning of Int. Model by atmospheric muons
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Resulting Neutrino Flux (all v sum)
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Muon Tuning works Well, however,



However, result of AMS-II is coming soon., I hope.

&
o

’:_After 123 seconds

T . 1-@00;tons of fuel
- g h‘: 3 = "‘"
== - =S I “-{:-" " - *--""- w-—' — —
W -if;__ T e et
-: e oS -3 i . “-":',J e ,

s e - _.,..._._,..r_.,'__

s Photographed from a|STASS=S -:;, s
(Shuttle Tralnlng Alrcraft) *; e

.-"-
2 l®

— "..‘_. - S W s

@Eiﬁm




Presently going calculation  (with M.S. Athar)
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Zenith angle dependence of neutrino fluxes averaged over
all azimuth angles at SK

0.32 GeV 1 GeV

%]




0, (M°s™5r GeV)

—
o

Zenith angle dependence of neutrino fluxes averaged over
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0 (m2s”5r GeV')
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Zenith angle dependence of neutrino fluxes averaged over
all azimuth angles at Pyhsalimi
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Zenith angle dependence of neutrino fluxes averaged over
all azimuth angles at South Pole
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— 1.0>c0s5 6> 0.6

Azimuth angle dependence at SK —— 0.6>cos6>0.2

3.2 GeV —— -.6>c0s0> -1.
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Azimuth angle dependence at Pylhasalmi

3.2 GeV
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—— 1.0>c0s 0> 0.6
Azimuth angle dependence at SouthPole — 0.6>c0s6>0.2

3.2 GeV —— -.6>c0s0> -1.
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— 1.0>c0s5 6> 0.6

Azimuth angle dependence at INO —— 06>co0s6>02
3.2 GeV —— =-.6>cos0>-1.
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— 1.0>c0s5 6> 0.6

Azimuth angle dependence at SNO —— 06>c0s6>0.2
3.2 GeV —— -.6>co0s0>-1.
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number of events

Observed azimuth angle dependence at Kamiokande
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Muon bending

10 ~ 30 GeV

30 ~100 GeV
3.5 180° 270°  AZIMUTH

Fig. 427 Azimuth dependence of the positive excess of muons at zenith angle 78°
at sea level. The energy intervals of sea-level muons are indicated (Kamiya 62).

From Hayakawa “Cosmic Ray”
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Ratio to One Year Average

Time Variation of Air density in a Year
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Seasonal variation of neutrino flux at South Pole
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Ratio to One Year Average

Seasonal variation of neutrino flux in ratio
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