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Introduction

This report deals with activities undertaken at the Antarctic Italian Geomagnetic Observatory during the austral summer 1999-2000.

The coordinates of the Observatory are the following:

Geographic latitude: 74.69(S

Geographic longitude: 164.12(E

Magnetic latitude (IGRF95): 77.27(S

Magnetic longitude (IGRF95): 278.60(E

This report describes the activities performed from October 30, 1999 to January 19, 2000.

A comparison of data from the two variometers operating in this period, i.e. EDA and RCM, has shown that EDA measurements are the most reliable. Then, for the present work H, D and Z data from the fluxgate magnetometer EDA have been used.

The proton precession magnetometers used to record F total values were Overhauser type; for a  description of instruments we refer to geomagnetism text books, for example Parkinson (1983) and Wienert (1970).

Since the total intensity F time variations, at polar latitudes, where values of inclination is almost 90(, are very close to the vertical component Z time variations, the plots of total intensity time variations are not shown. They can however be obtained from the well known equation:

F2=H2+Z2
Absolute measurements

For the normal absolute measurements-taking at the Observatory, a standard fluxgate magnetometer theodolite for the determination of D, I angles has been used; please refer to previous reports for details.

The peak of Cape Washington was used, as azimuth mark, for the computation of the Declination. The geographic coordinates of two geodetic points (Cape Washington and measuring location) were established on the basis of GPS measurements; from these coordinates, an azimuth Az = 82( 37.5’ was found for the measuring point. The proton magnetometer recordings, continuously undertaken during the execution of the DI measurements, have allowed the calculation of the absolute intensive elements.

Table 1 shows absolute measurement values for each element; the values of the intensive components H and Z (rounded off to the nT) were computed using the relations:

H = F(cos I          

Z = F(sin I

H0 and D0 reference values computation

All data have been reduced to universal time, using the relation: UT(h) = LT (h) – 13h.

Since the fluxgate was magnetically oriented in the horizontal plane, as in the previous installations, it was necessary to compute H0 and D0 reference values, comparing absolute and relative measurements, at the same time. For the Z component, once the vertical levelling of the sensor was assured, it was assumed that the variations measured by fluxgate were actually the vertical component of the geomagnetic field variations.

In the description the mathematical procedure used for computation of H0 and D0, the following symbols are used:

H0, D0




Reference values

Habs, Dabs



Values of absolute measurements at time t

x,y




Instantaneous variations recorded by fluxgate system at time t

For each absolute measurement, the reference values were computed as:


H0 = Habs( cos(() - x


D0 = Dabs - (
where

(= arcsin (y/Habs)

In order to reduce this dispersion in the set, the Chauvenet criterion was used. The method, based on the hypothesis of a Gauss probability distribution for the data, consists in the elimination of measurements whose difference from the average is greater than a multiple of the standard deviation fixed by the sample dimension (in this case a value 2.74 σ, corresponding to a sample of 87 data elements, was used). This method, however, cannot be applied more than once, since an iterative procedure could exclude most of the values up to the complete elimination of the data (Worthing and Jeffner, 1943).

The average values of H0 and  D0 are:

H0 = (7807(8) nT  

D0 = (136.25(0.07) deg 

These values are considerably different from those reported in the previous yearbooks because a different instrument was used for the measurements of the instantaneous variations (please refer to the Introduction for more details).

Daily base lines computation

After H0 and D0 reference values are found, the computation of the base lines in relation to absolute measurements and then the computation of the daily base lines for all days, can follow. The available data are the H, D and Z magnetic element variations recorded by fluxgate system (sampling rate 1 minute) and the absolute measurements recorded from Oct 30, 1999, to Jan 19, 2000.

The base lines computation was undertaken by two different procedures. In the case of Z, assuming that the fluxgate recordings show the variations of the vertical components, the base line (BZ) was computed as the difference between the absolute measurements (Zabs) and the fluxgate measurements (z). On the other hand, in the case of H and D, the magnetic orientation of the fluxgate system axes was taken into account. Using H0 and D0 reference values, the H and D base lines were computed for each absolute measurement as:




BH = Habs – [(H0+x) 2 + y2]1/2 




BD = Dabs – D0 – arctg[y/(x+ H0)]

Mean daily values of the base lines were obtained for those days in which more than one absolute measurement was available.

On november 12, 1999 the variometer offsets were adjusted (on the H and Z components), so in that day the corresponding base lines show a discontinuity.

In order to have a daily base line for each magnetic element, a linear regression analysis using the least squares method has been undertaken; for the H and Z components the analysis was performed separately for the days before and after november 12, 1999. The results are shown in Fig. 1, where the experimental data, as well as the best fit lines are reported.

Using the daily base lines, one minute values for the three field elements H, D and Z were computed as:


H = [(H0+x) 2 + y2]1/2 + BH


D = D0 + arctg[y/(x+ H0)] + BD


Z = z + BZ
In Tables 2, 3, 4 all the hourly and daily averages and the total mean values for the H, D and Z elements on the entire measuring period (from Oct 30, 1999 to Jan 19, 2000) are reported; the relative plots are shown in Fig. 2. The plots of the one minute data follow in succession.
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Table captions

               Table 1: Absolute measurement values 1999/2000

               Table 2: Horizontal intensity hourly and daily means

                                (from Oct 30, 1999 to Jan 19, 2000)

                  Table 3: Declination hourly and daily means

                                (from Oct 30, 1999 to Jan 19, 2000)

               Table 4: Vertical intensity hourly and daily means  

                                (from Oct 30, 1999 to Jan 19, 2000)

Figure Captions

              Fig 1: Scatter plot and linear regression for daily H, D and Z
 base lines.

              Fig 2: Hourly means of the H, D and Z1 elements during the whole campaign.

              Fig. 3 – 82: Daily plots of the one minute values of the H, D and Z1 elements.







� Z values must be considered negative





