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Abstract

By the barometric coefficients determined in afirst approximation in the way from sealevel to the place of
stationary operation, we arrected for barometric effed the total neutron intensity and intensities of neutron
multiplicities deteded by a 6NM-64 reutron monitor installed inside the Emilio Segre’ Israglo-ltalian
moving laboratory (Mt. Hermon, Israd, 2020m as.l.). The period June-Decanber 1998was analysed. We
compared the obtained results with the Rome 17NM-64 reutron monitor data and corrected the Emilio
Segre’ Observatory data for primary variations. We determined with high acaracy barometric coefficients
for the total neutron monitor counting rate and for the intensities of deteded neutron multiplicities m=1,
m=2, m=3, m=4, m=5, m=6, m=7 and m=8.

1 Introduction:

In Dorman et al. (199) we foundin a first approximation the &tenuation coefficients between levels
760 mnHg, 626 mnHg and 598mmnHg by the dtitude dependencies of total neutron intensity and neutron
multiplicities. We will use here attenuation coefficients between levels 626 mnHg and 598mnHg for the
correction of our data for barometric eff ect (see Table 1).

Table 1: Attenuation coefficients (in units (mnHg) ™) between levels 626 mnHg and 598mnHg

TOTAL m=1 m=2 m=3 m=4 m=5 m=6 m=7
0.00886 | 0.00707 | 0.00950 | 0.01097 | 0.01106| 0.01197 | 0.01192 | 0.01201

By these attenuation coefficients we crrected cosmic ray data of observations for the period June-
Decamber 1998and we correlated the obtained results with Rome data corrected for barometric effect. By
the obtained regresson coefficients we corrected ou original data for cosmic ray primary variations. We
correlated the crrected data with air barometric pressure and determined second approximation barometric
coefficients. Then, we arrected our datafor barometric efect with much better accuracy and we correlated
the new intensity data with the Rome data. By the new regresson coefficients we could apply more precise
corrections for primary variation an the csmic ray Emilio Segre’ Observatory data. Then, we determined
third approximation berometric coefficients.



2 Barometric Coefficient for Total Neutron Monitor Counting Rate:

We used haurly data (obtained from one-minute data) for atotal of 3979 hous of measurements in June-
Decamber 1998. After corredion of total intensity | tEOéO for barometric effed with attenuation coefficient

,Bt(éz acording to Table 1 (first column) and correlation with Rome neutron monitor total intensity If:?érmE

corrected for barometric efect, we obtained the regresson
In(l o correctedwith Bt%2)=(0.61471r 0.0097)><In(l o ]+ Const (1)

with correlation coefficient r =0.7150+ 0.0075. After correction for primary variations acarding to
Rome data with regression coefficient at(cl,z =0.6147+0.0097 and correlation with air pressure data, we
obtained the second approximation barometric coefficient

B2) = ~(0.009222+ 0.000053 (mm Hg) (2)
with correlation coefficient r =-0.9418+ 0.0036. To dbtain third approximation coefficient we determined

In(l o correctedwith Bt(ozt))z (0.6331:+ 0.0096) In(l t,:?éme)+ Const (3)

with correlation coefficient r =0.7274+ 0.0074. After correction for primary variations acarding to
Rome data with regression coefficient ag? =0.6331+ 0.0096 and correlation with air pressure data we
obtained the third approximation barometric coefficient

pt(gt) = -(0.009251 0.000053 (mm Hg) ! (4)
with correlation coefficient r =-0.9422+ 0.0036. From comparison between (2) and (4) it can be seen that
the difference between B2 and B3 is negligible within the statistical errors. Therefore, for nedtron
multi plicities we determined only second approximation barometric coefficients.

3 Barometric Coefficient for Multiplicity 1.
In this case insteal of (1) we obtain

(1 Lso, correctedwith 5= (05409+0.0097)xIn(l £+ Const (5)
with correlation coefficient r =0.6671+ 0.0080. Then, asin Section 2,we obtain
B = ~(0.007276+ 0.000054(mm Hg)* ()
with correlation coefficient r =—-0.9096+ 0.0045.

4 Barometric Coefficient for Multiplicity 2:
In this case we obtain

In(l 250, correctedwith Bgl))z (0.729+0.010)x In(l o el + Const (7)
with correlation coefficient r =0.7472+ 0.0071. Then,
) = ~(0.009760 0.000058(mm Hg)* ()
with correlation coefficient r =-0.9391+ 0.0037.

5 Barometric Coefficient for Multiplicity 3:

In this case we obtain
in(1 3o, correctedwith BY))=(0.758 0.013x {1 2o+ Const (9)
with correlation coefficient r =0.6767+ 0.0079. Then,



ggz) = —(0.01098+ 0.00073(mm Hg) ™ (10)
with correlation coefficient r =-0.9240+ 0.0041.

6 Barometric Coefficient for Multiplicity 4:

In this case we obtain
In(l <o, correctedwith ,Bl(ll))z (0.702+ 0.018) In(l t,é’éme)+ Const (11)
with correlation coefficient r =0.5227+ 0.0092. Then,
,34(12) =—(0.01182+ 0.00019(mm Hg)™* (12)
with correlation coefficient r = —0.8834+ 0.0050.

7 Barometric Coefficient for Multiplicity 5:

In this case we obtain
In(l 2. correctedwith ,Bél))z (0.649+ 0.026)x In(l %me)+ Const (13)
with correlation coefficient r =0.378+ 0.010. Then,
ﬁéz) = -(0.01258+ 0.00014 (mm Hg)* (14)
with correlation coefficient r = —0.820+ 0.006.

8 Barometric Coefficient for Multiplicity 6:

In this case we obtain
In(l 8. correctedwith Bél))z (0.537+0.036)x In(l %me)+ Const (15)
Then,
,Béz) = -(0.01299+ 0.00019 (mm Hg) ™ (16)
with correlation coefficient r =-0.7321+ 0.073.

9 Barometric Coefficient for Multiplicity 7:
In this case we obtain

In(l Lo correctedwith Bgl))z (0.309+ 0.049) In(l ot el+ Const. (17)
Then,
ﬁ$2) = -(0.01338+ 0.00027) (mm Hg) ™ (18)
with correlation coefficient r = —0.6262+ 0.0084.

10 Barometric Coefficient for Multiplicities =8:
In this case we obtain

In(l =8 , correctedwith Béls))z (0.162+ 0.047)x In(l %me)+ Const. (19)
Then,
Bg) = -(0.01427+ 0.00026 (mm Hg)* (20)
with correlation coefficient r =-0.6632+ 0.0080.



11 Comparison with Resultsfor Rome Neutron Monitor:
According to lucd et a. (1971), the barometric coefficients for Rome neutron monitor (sea level,
R. =6.2 GV, period of measurements 19671969, for m=1, m=2, m=4, m=6+7 and m=8, were

asfollowing (see Figure 1):

Broal - _(0.00943+ 0.00009 (mmHg) ™, plodl = —(0.00925+ 0.00009 (mmHg)™

BREL = —(0.0086+ 0.0001) (nmHg)™, BAE2.=-(0.0098+ 0.0001) (mmHg) ™,
BE=4 = —(0.0107+0.0002) (mmHg) ™, BRSEH" = —(0.0109+ 0.0003 (nmHg)*
BEE8 =—(0.0118+ 0.0004) (mmHg) ™. Let us do comparison with our results:

B = ~(0.007276+ 0.000054 (mm Hg) ., ,B( ) = ~(0.009760: 0.000058 (mm Hg) 2,
~(0.01098+ 0.00073 (mm Hg) 2, g 4 = -(0.01182+ 0.00010 (mm Hg) *
~(0.01258+ 0.00014 (mm Hg) ™, 6 ) = (0.01299+ 0.00019 (mm Hg) 2,

~(0.01338% 0.00027) (mm Hg) ™ and B3) = ~(0.01427+ 0.00026)(mm Hg) ™
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