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Estimation of the effect of gamma nucleus interaction
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Small cross section but a large effect in AS.
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The cross sections and the multiplicity
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Calculation of neutrino and muon fluxes at Tsukuba

With all CR energies (>0.3GeV) Limiting primary CR energy > 1TeV
1 . 05 T T T T | T T TT T T 1 1 T T T 11 | T T T T 11
: Y+ N—== g; : W+ N_-x 2N i

0.95 I L1111 | I [ R R B 0.9 I L1 | | T
0.1 1 10 0.1 1 10
P, (GeVic)

For time averaged neutrino and muon fluxes,
y+N —1’s may safely be ignored
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Error due to the radius of
Virtual Detector

In HKKMO06
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Optimization of size correction for virtual detector

Assume true flux value and average in the circle with radius 01 and 02 may be
related as
2

b1 =Py TP 0,
by =cby 0,

Therefore the true value is calculated from (1 and 2
as;

_9?([)2—934)1_(])2—7‘24)1 0,
0:—6° 1—r? 0,

0

In terms of the sampled number /N1 in the circle © < 01, and N2 in O < 02,
®1 and @2 are given as
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It has the minimum at r*2=0.7432676(r=0.8621297) and the ratio is 3.5428232097
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Statistical Error (HKKMO06)
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Averaged over all azimuth directions.



0.07

0.05

0.03

0.02

Azimuth variation of v flux at the switching energy

| cosfl < 0.1

from 1D to 3D calculation. (HKKMO06)

0.07

Vv -flux at 20 GeV (m_zs_lsr_lGeV_l)

0.04

0.04

__ e 0.02 {002 _:|'_'_'-=J:|. T —
;l:|:,=|=ﬁ:i=|:|:‘:‘:_ulus i \_‘:|:|:|:‘ ] — L ¥_|J Er--
— 1 = = | b=l e— ] P =

L e i S W
- - ) =1 :‘—._‘:__‘:‘::::':_‘_ :i—_;_‘:,:r——_ﬁ
e e B N I [ Y1 = oo =
—f — 1 . L — L _ L .
—f 0 ,:'_'_I:i_:i_=—_'_‘_- i
S ——y——— L - L -
:I:r—!_‘—l'=|_|:||:|_‘—|_ —
? —— ] T~ L. L . e e
i 40.03 W.U% I I I 005 ——T— 1 [~
T [
. 1 Tt |
lcosfl > 0.9 . el R o el I S
e e e S
o ———— S S —
1% ﬁ# \% 1% 1%

| Bl o L L 1A 11 gl 1 19 | | gl t L | 18] | |
0 50 '11[][] 150 200 250 300 350 9 50. 100 150 200 250 30?(] 35[} 0 50 1[][] 150 200 250 300 350 [1] 50, 1[][] 150 200 250 300 350

{ deg. eg. de de
5 E (deg) o E g £ (deg.) 8 E (deg.)



Problem: Azimuth Variation of Atmospheric Neutrino

30 ~100 GeV
0° 180° 270° - AZIMUTH

Fig. 4.27 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).

Azimuth variation of muon
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Ev=1.0 GeV
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In the HKKM@4, 1-dim calculation was used above 10 GeV
(This was known, but computer power is limited.)
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Above this energy, the 1-dimensional calculation may be good
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Comparison of Albedo Particle with Pamela
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Atmnc3 v080731 (Tsim < 100s, igrﬁ@5+3.5, Rsim < 10Re, Log Color Histogram)
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Interaction model and primary flux above 1TeV

H and He Spectra
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Figure 16: Fits of the pika formula to the three models of the charge ratio vs Eli“"f ace cos 0
compared to L3+C and MINOS data sets.
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