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tThis note des
ribes a 
al
ulation of the muon rate at sea-level. The muon rate forMi
roBooNE TPC is 9662 s�1 with E� > 0:2GeV.1 Muon Flux at Sea LevelMuons are the most numerous 
harged parti
les at sea level. The muon 
ux at ground-levelhas been measured many times in the past 50 years [1, 2, 3, 4, 5℄. If muon de
ay is negligible(E� > 100= 
os �GeV, where � is the polar angle of the im
oming muon) and the 
urvatureof the Earth 
an be negle
ted (� < 70Æ), the 
ux 
an be well des
ribed by the Gaisser'sparameterization: dIdEd
 = 0:14E�2:7
m2 s srGeV  11 + 1:1E 
os �115GeV + 0:0541 + 1:1E 
os �850GeV ! (1)In order to des
ribe the full range of zenith angles, 0Æ � 90Æ, a parameterization of the 
os � !
os �� is introdu
ed by Dmitry [6℄.
os �� = vuut(
os �)2 + P 21 + P2(
os �)P3 + P4(
os �)P51 + P 21 + P2 + P4 ; (2)The best �tted P1; : : : ; P5 are shown in Table 1. IHEP made further modi�
ations to theTable 1: Best �tted parametersParameter ValueP1 0.102573P2 -0.068287P3 0.958633P4 0.0407253P5 0.817285Gaisser's formula to make it des
ribe the low engergy area better [7℄. In IHEP's parameteriza-tion, an additonal term is added to Eq. (1):dIdEd
 = 0:14
m2 s srGeV "E  1 + 3:64GeVE(
os ��)1:29!#�2:7  11 + 1:1E 
os �115GeV + 0:0541 + 1:1E 
os �850GeV ! (3)At high energies, the additional term is negligible. The parameters, 3.64 in the numberatorand 1.29 in the power of 
os ��, are obtained by �tting experiment data [1, 2, 3, 4, 5℄.1
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Figure 1: I(E)E2:7 
omparion between best �t (lines) and experiment data (points). The solidline shows the di�erential 
ux times E2:7 at � = 0Æ, the dashed line shows the di�erential 
uxtimes E2:7 at � = 75Æ.The 
omparison of the parameterization (Eq. (3)) and real data is shown in Fig. 1 andFig. 2.Muon rate is obtained by integrating the di�erential 
ux. Di�erent energy threshold 
orre-sponds di�erent rate. The muon rate vs. energy threshold is shown in Fig. 3 and some sele
tedpoints are shown in Table 2. The results agree with the well known form of I � 1 
m�2min�1.Table 2: Muon rates for di�erent energy threshold.Threshold 0.2GeV 0.3GeV 0.4GeV 0.6GeV 0.8GeV 1GeVRate (m�2s�1) 172.2 166.7 161.5 151.8 143.1 135.22 Muon Rate for Mi
roBooNE TPCTo 
onvert the rate of muons 
rossing a horitontal surfa
e (RH) to the rate of muons 
rossinga verti
al surfa
e (RV ), one has to times a fa
tor, tan � sin� [8℄, to the 
ux density.The integrated muon rates for a unit area of verital surfa
e are shown in Table 3. Note thatRH=RV is very 
lose to �.For Mi
roBooNE TPC, with an a
tive volume of 2:6 � 2:6 � 12m, the total muon rate is2:6� 12� RH + 2� (2:6� 2:6 + 2:6� 12)� RV . The results are shown in Table 4.
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Figure 2: I(E) 
omparion between best �t (lines) and experiment data (points). The solid lineshows the di�erential 
ux at � = 0Æ, the dashed line shows the di�erential 
ux at � = 75Æ.Table 3: Muon rates for a unit area of verti
al surfa
e.Threshold 0.2GeV 0.3GeV 0.4GeV 0.6GeV 0.8GeV 1GeVRate (m�2s�1) 56.5 55.2 54.0 51.6 49.4 47.43 SummaryThe muon rate at sea level is 172.2m�2s�1 with E� > 0:2GeV. The muon rate for Mi
roBooNETPC is 9662 s�1 with E� > 0:2GeV.
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Figure 3: Muon rate vs. energy threshold.Table 4: Muon rate for Mi
roBooNE TPC.Threshold 0.2GeV 0.3GeV 0.4GeV 0.6GeV 0.8GeV 1GeVRate (s�1) 9662 9392 9138 8654 8215 7817Referen
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